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As seen on ALCOA'S "SEE IT 

W" featuring EDWARD R. 

STYLED FOR SALES 
SMARTLY STYLED CONSOLE 

WITH PIANO TUNING 

The strik'ng control console is designed for beauty of 
design as well as ease of operation. Actuates the rotator 
with the slightest touch. Available in mahogany or ivory 
or ebony cabinet. 

STOP WATCH TUNING ACCURACY f 
Pinpoint control system is unsurpassed in consistent accu- 
racy of indication. Stops antenna instantly at desired pos- 
ition. No drift or ambiguity. 

POWERFUL INLINE DESIGN 

Supports direct deadweight load of largest stacked array. 
Resists downthrust and bending moment. Built-in thrust 
bearings. No extra parts to buy. No breakable offset 
bearings. 

REPLACEABLE FACTORY SEALED 
CARTRIDGE UNIT 

Sealed power drive unit eliminates the former need of 
dismantling the antenna when servicing. Simply loosen 
3 screws to remove the sealed unit. 

EFFICIENT POWER TRANSMISSION 
The spur gear train means high efficiency. High efficiency 
means less friction. Less friction means less wear. Less 
wear means long life. No inefficient worm gears. 

390 DEGREE ROTATION 
390 degrees-the broadest traverse range now in use- 
speeds and simplifies station selection beyond standard 
360 degree revolution. 

Look to f FD for Engineering Leadership! 
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INTERNATIONAL DIVISION: 15 Moore Street, New York 4; U.S.A. 

COLORFUL "CARRY -ALL" CARTON 

Safely protects Roto -King en -route ... eases on-the-job 
carrying of units...comes in handy in the shop or around 
the home. A 1FD merchandising extra at no extra cost. 

AUTOMATIC VOLTAGE 
COMPENSATION 

Advanced circuitry achieves automatic voltage compensa- 
tion for stability of indication despite line voltage 
fluctuations. 

ROTO -KING IS LIKE A DIRECT LINE TO 
EVERY TV STATION IN YOUR AREA 

Write for 8 -page Roto -King engineering brochure No. 288. 
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3 Cabinet Styles 

Model Style 
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* Featuring Constant Indicating Meter with Automatic 
Thermal Switch 
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** Featuring Constant Indicating Meter with separate 
on -off switch for lower wattage TV receivers and 
amateur rigs. 

LIST PRICE 

$44.95 
ALL MODELS 
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U. S. Government 
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These Eight Types Offer Complete Replacement 
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equipment, a new line of vibrators 
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over 2 million similar units to 

the exacting requirements of U.S. 

Signal Corps Specifications. 
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"It's easy to see 

Here's The Replacement Capacitor..." 

There's 
no 

question 
about 

it 

Accept io substitutes. There is 

a Spraçue Distributor in every 

sales area in the United States. 

Write far the name of your near- 

est source of supply today. 

111.1111»r».. 

. . . BECAUSE SPRAGUE'S FA- 
MOUS TWIST -LOK 'lytics now at 
your distributors' have a "new 
look." They're furnished with a 

bright orange, white, and blue la- 

bel, with all rating information 
printed clearly and neatly in easy - 
to -read type. This new label, unlike 
any identification used on manufac- 
turer's original equipment capaci- 
tors, makes it simple to point out 
replacements to your customers. 

And you'll know the minute you 
see this bright new label on a ca- 
pacitor that it was especially made 
by Sprague for tough service re- 
placement jobs. Twist -Lok lytics 
fill the top performance bill in the 
toughest TV circuits . . . despite 
high temperatures, surge voltages, 
and ripple currents. That's why, 
like all Sprague capacitors, Twist - 
Loks are your best protection 
against costly call-backs. 

Get your copy of Sprague's latest 
radio and TV service catalog C-610. 
Write Sprague Products Company, 
105 Marshall Street, North Adams, 
Massachusetts. 

don't be vague ... insist on o 

SPRAGUE YY 
2 

Sprague Products Company is the Distributors' Division of the Sprague Electric Company 
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TRANSPORT MECHANISM 

in 

Model 1502 

TAPE RECORDER 

The Sixth in a Series 
of Articles Devoted to 
the Principles of 
Magnetic Recording 

by Hobert 13. Dunham 

The preceding article in this 
series about magnetic recording 
could be described as being a pre- 
sentation of the operational theory of 
transport mechanisms. Only the 
basic function of a typical tape - 
transport mechanism was discussed 
without showing any actual examples 
of equipment and its operation. A 
description of the tape -handling sec- 
tion of the Concertone Model 1502 
magnetic tape recorder and some ex- 
planation of how it operates will be 
given in the following discussion. The 

5 -INCH REEL 7 -INCH REEL 

10',INCH 
SUPPLY REEL 

FAST -FORWARD 
AND 

REWIND CONTROL 

RECORD -LEVEL 

CONTROL 

RECORD -STANDBY -PLAYBACK 
SELECTOR SWITCH 

1012.INCH 

TAKE-UP REEL 

RECORD -LEVEL 

INDICATOR 

FUSE 

0 

r _ SPEED SELECTOR 
ee% SWITCH 

(POWER OFF IN 

CENTER POSITION) 

TAPE -DRIVE 

PLAYBACK -LEVEL CONTROL 

CONTROL 

PILOT LIGHT 

Fig. 1. Top View of Concertone Model 1 502 With 1 0 -Inch Reels 
in Place, Tape Threaded, and All Controls Off or Idle. 

Model 1502 is particularly appro- 
priate for this purpose, because the 
construction and operation of its tape - 
transport mechanism follow very 
closely the principles discussed in 
the previous article. 

The general design of the com- 
plete recorder and most of its im- 
portant features are visible in the 
illustrations. F or convenience in 
handling and in obtaining unobstructed 
views from all angles, the chassis 
shown in Fig. 1 was mounted on im- 
provised supports made out of threaded 
rods, pieces of small pipe, and cap 
nuts. 

CAPSTAN 
DRIVE MOTOR 

Fig. 2. Model 1 502 With 5 -Inch and 7 -Inch Reels in Place, Tape 
Threaded, Covers Removed, and Tape Drive Control in Record 
of Playback Position. 

DRIVE PIN CENTER 

SPINDLE 

Controls 

The Concertone Model 1502 is 
equipped with a full complement of 
operating controls which can be seen 
in Fig. 1. In describing the controls 
and their actions,we will concentrate 
on those that control the movement 
of the tape and will not go into detail 
about those that operate in the ampli- 
fier and signal circuits. 

The controls in this magnetic 
tape recorder include: 
Record -Standby -Playback Control. 

* * Please turn to page 43 * * 

SPINDLE ADAPTER FOR 

(AND BRAKE DRUM) 101/2 -INCH REEL 

Fig. 3. Model 1502 With One Spindle Empty, Reel Adapter on 
Other Spindle, Covers Removed, and All Controls Off or Idle. 
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YOU CAN SAVE TIME AND TROUBLE 
BY STANDARDIZING ON BUSS FUSES! 

Whatever your fuse 
requirements may be - 
you can turn to BUSS and select the right fuse 
for the job. 

The complete BUSS line includes fuses in any 
size from 1 500 up, plus a companion line of fuse 
clips, blocks and holders. 

You'll find that relying on this one, dependable 
source for fuses helps to simplify your buying, stock 
handling and records - and results in profit -saving 
efficiency. 

Every BUSS fuse is 

electronically tested to assure 
"trouble -free" protection. 

To make sure that BUSS fuses will operate 
properly under all service conditions - every BUSS 
fuse normally used by the Electronic Industries is 
electronically tested. A sensitive device automatically 
rejects any fuse not correctly calibrated, properly 
constructed and right in all physical dimensions. 

Capitalize on the BUSS trademark. 

You don't have to explain why you sell or install 
BUSS fuses because - millions upon millions of 
BUSS fuses used in homes, on farms and in industry 
over the past 40 years have established their ready 
acceptance. Handling quality products, like BUSS 
fuses, helps you maintain your reputation for quality 
and service. 

For more information on BUSS and Fusetron 
small dimension fuses and fuse holders ... Write for 
bulletin SFB. 

Makers of a complete line of fuses for home, 

form, commercial, electronic and industrial use. 

TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 

BUSS 

BUSSMANN MFG. CO. (Div of McGraw Electric Co.) 
University of Jefferson, St. Louis 7, Mo. 
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COLOR TV 
TRAINING SERIES 

The last section, Part XI of this Color TV Training 
Series, dealt with the particular receiver adjustments 
that are associated with a color picture tube which em- 
ploys the principle of electrostatic convergence. The text 
in this issue will cover the adjustments associated with a 
color picture tube which uses the magnetic method for 
obtaining beam convergence. As in the last section, a 
Color Plate is included to show the actual picture -tube 
displays which were noted while the adjustments mentioned 
in the text were being performed. 

TUBES USING MAGNETIC CONVERGENCE 

A color picture tube which employs the principle of 
magnetic convergence may be mounted so that the blue gun 
is either directly above or below the central axis of the 
tube. In either case, the setup procedure is the same; 
however, the illustrations with this text and in the Color 
Plate pertain to a picture tube which has been mounted so 
that the blue gun is above the tube axis. To see the dot 
patterns which would appear on a tube having the blue gun 
below the tube axis, view the illustrations upside down. 
Of course, the directions of horizontal and vertical sweep 
are reversed when this is done; but the relationships 
between the dots within the patterns will be accurate in 
every other respect. 

Preliminary Adjustments 

Before proceeding with the adjustments which are 
particularly associated with the picture tube, it is advis- 
able to check the operation of several other circuits. A 
test signal is very useful for this purpose. If a conven- 
tional black -and -white test pattern is not available, the 
signal from a crosshatch generator or the ordinaryblack- 
and-white signal from a local station can be used. After 
a signal is properly tuned in, the horizontal -hold control 
should be varied through its range to determine if the 
lock -in range is satisfactory. If an AGC adjustment is 
provided, its setting should also be checked. 

Another circuit which must be checked in the pre- 
liminary procedure is the high -voltage supply. Since the 
three -beam picture tube must operate under extremely 
exacting conditions, the high -voltage supply must produce 
a constant voltage output. A voltage -regulator circuit is 
employed for this purpose. This circuit, in most receivers, 
includes a control which should be adjusted so that the 
high -voltage output when the brightness control is set at 
minimum is at the value recommended by the manufac- 
turer. As the brightness control is advanced, the ultor 
voltage may decrease by 500 to 1000 volts, depending upon 
the circuit design of the particular receiver. If the de- 
crease in the ultor voltage exceeds the amount specified 
in the service data, the high -voltage control should be 
adjusted until the decrease in voltage is within tolerance . 

When the brightness control is advanced beyond its 
normal range, the regulator circuit may lose control; 
and as a result, the ultor voltage will decrease consider- 
ably. This abnormal setting of the brightness control 

PART X I I 

SETUP PROCEDURE 

y C. P. Oliphant and Verne M. Ray 

might cause grid current to flow in the picture tube; 
therefore, the brightness control should never be allowed 
to remain at this abnormal setting. 

The high -voltage circuit in some receivers is reg- 
ulated by the use of a cold -cathode tube. As shown in 
Fig. 10-10, the Motorola Model 19CT1 employs such a 
regulator tube (a Victoreen Type 6505) which stabilizes 
the ultor voltage automatically. When this type of regulator 
tube is used, there is no provision for adjusting the high 
voltage manually. 

Picture tubes which employ the magnetic method of 
obtaining beam convergence usually require à regulated 
ultor voltage of about 25 kilovolts. (This voltage is con- 
siderably higher than the ultor voltage used with the tube 
which employs electrostatic convergence. The difference 
in voltage is occasioned by the incidentalfact that the one 
type of tube is larger than the other and has no connection 
with the convergence methods employed.) 

After the high voltage has been adjusted properly, 
the conventional adjustments pertaining to picture size, 
linearity, vertical and horizontal centering, and focus 
should be made. These adjustments should precede those 
pertaining to purity and convergence, because changes in 
the sweep or high -voltage circuits may necessitate a 
repetition of the purity and convergence adjustments. 

Adjustments in the preliminary setup procedure are 
made in the following order: 

1. Tune in a black -and -white test signal. 

2. Check the lock -in range of the horizontal -oscillator 
circuit, and make any necessary adjustments. 

3. Adjust the AGC voltage for maximum picture con- 
trast without distortion. 

REGULATOR TUBE 

Fig. 10-10. High -Voltage Regulator Used in Motorola Model 
19CT1 Color Receiver. 
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4. Turn the contrast and brightness controls to 
minimum. 

5. Use a suitable high -voltage probe, and measure the 
ultor voltage to see if it compares to the value specified 
by the manufacturer. 

6. Rotate the brightness control through the range that 
is normally used, and note the variation in ultor voltage. 

7. If the variation is excessive, reset the high -voltage 
adjustment. 

8. Adjust the horizontal size, linearity, and centering. 

9. Adjust the vertical size, linearity, and centering. 

10. Adjust the focus control. 

Adjustments for Static Convergence 

Prior to making any adjustments for color purity, 
rough adjustments for static convergence should be made. 
When this has been done, the three beams of the color 
picture tube will converge at the center of the shadow 
mask. This step was not necessary inthe setup procedure 
for a receiver which uses the electrostatic method to ob- 
tain beam convergence. The beam movements resulting 
from adjustments of the positioning magnets in such a 
receiver are restricted by the metal surfaces of the gun 
cylinders. 

In a receiver which uses the magnetic method of 
obtaining beam convergence, the beam movements are not 
restricted by the gun structure; therefore, a misadjust- 
ment of a beam -positioning magnet may cause its associ - 
ated beam tobe displaced too far from the proper position. 
Under such a condition, it would be impossible to obtain 
color purity. For this reason, adjustments for static 
convergence should precede the purity adjustments to 
make it possible for all three beams to produce pure 
rasters with the same setting of the purity adjustments. 

The adjustments for static convergence are made 
while the signal from a white -dot generator is being ob- 
served on the picture tube. Three color -dot patterns 
should be produced by the three beams as a result of the 
video signal applied to the picture tube. The dots in the 
center of one pattern should be red, those in another should 
be green, and those in the remaining one should be blue. 
These colors in the dots may not be pure toward the edges 
of the screen, since the purity adjustments will not have 
been made at this point in the setup procedure. Impure 
colors in the dots toward the edges of the screen are 
therefore disregarded when making the preliminary ad- 
justments for static convergence. 

It is possible that the dot pattern produced by one of 
the beams will not be clearly visible. This condition is 
likely to occur when the voltages applied to the elements 
of one of the guns are considerably different from those 
applied to the other two guns. In order to compensate for 
this condition, the screen control for the gun producing 
the dim pattern may be advanced until the associated color 
phosphor is more brightly illuminated. 

The controls for dynamic convergence should be set 
for minimum correction before making the adjustments 
for static convergence. This step is recommended by 
most manufacturers so that it will be easier to make the 
adjustments for dynamic convergence later in the setup 
procedure. The physical locations of the dynamic - 
convergence controls vary in different receivers. For 
instance, Fig. 10-11 shows that in the CBS -Columbia 

REMOVABLE PANEL 

Fig. 10-11. Location of the Dynamic -Convergence Controls In 
the CBS -Columbia Model 205C2 Color Receiver. 

Model 205C2, the dynamic -convergence controls a r e 
located behind a removable front panel at the bottom of 
the cabinet. In the Motorola Model 19CT1,these controls 
are located on a subchassis that is vertically mounted at 
the rear of the receiver. (See Fig. 10-12.) 

Minimum correction for dynamic convergence may 
be obtained with certain controls set at midrange positions 
and with others set at fully counterclockwise positions. 
Service data on individual receivers will usually provide 
information about the proper setting of the convergence 
controls. If this information is not furnished, an alternate 
method may be used to obtain minimum correction. This 
method is to disconnect the coils of the electromagnets 
from their voltage supplies, and this can be done easily 
because most receivers incorporate plug and socket con- 
nections to the electromagnets. 

Four devices are used to obtain static convergence 
of the beams. These are the three beam -positioning mag- 
nets and the lateral -correction magnet. For best results, 
the lateral -correction magnet should be positioned in line 
with the pole pieces mounted on the focus element of the 
blue gun, and the magnetic -convergence assembly should 
be positioned so that the cores of the electromagnets are 
aligned with the pole pieces at the end of the gun assembly. 

The directions in which the beams may be moved 
by these devices are shown by the arrows in Fig. 10-13. 
These directions also apply to any pattern produced by the 
beams; consequently, the patterns produced on the screen 
by the signalfrom the dot generator can be moved so that 
a reference dot in the center of one pattern will coincide 
with the corresponding center dot of each of the other two 
patterns. The combined light emissions from the three 
color phosphors will produce white light; therefore, the 
three coinciding dots of light at the center of the screen 
will appear as one white dot. When this has been accom - 
plished, static convergence of the beams will have been 
achieved. Other dots near the center of the screen will 
appear white, but dots away from the center will not be 

DYNAMIC -CONVERGENCE 

CONTROLS 

Fig. 10-12. Location of the Dynamic -Convergence Controls in 
the Motorola Model 19CT1 Color Receiver. 
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REFERENCE PATTERNS FOR SETUP PROCEDURE 
COLCR TV TRAINING SERIES 

Fig. B1. White Dots at Center Indicate Beams Are 'Stati- 
cally Converged. 

i 
s .i! k S. S. 
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. ì St . 
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a. , rail c a 414 as a 

. V ..nitr r e . ; 

Fig. B2. Blue Dots at Center Are Displaced Horizontally 
by Nlisadjusrment of Lateral-Correctiorn Magnet. 

Fig. 83. Blue Dots at Center Are Displaced Vertically by 
Misadjustment of Posütioning Magnet f,ar Blue Bean. 

Fig. B4. Straight Vertical Center Rows of Red and Green 
Dots Indicate Proper Adjustment of Parabola and Tilt 
Controls. 

Fig. B5. Yellow Dots Along Vertical Center Row Indicate 
Correct Vertical Dynamic Convergence of Red and Green 
Beams. 

Fig. B6. Blue Dots Equally Spaced from Yellow Dots Along 
Vertical Center Row Indicate Proper Adjustment of Para- 
bola and Tilt Controls for Blue Beam. 



REFERENCE PATTERNS FOR SETUP PROCEDURE 
COLOR TV TRAINING SERIES 

Fig. B7. White Dots Along Vertical Center Row Indicate 
Correct Vertical Dynamic Convergence of All Three Beams. 

Fig. 88. Straight Line of Blue Dots Along Horizontal 
Center Row Indicates Correct Adjustment of Amplitude 
and Phase Controls for Blue Beam. 

Fig. B9. Green Dots Equally Spaced from Blue Dots Along 
Horizontal Center Row Indicate Proper Adjustment of 
Amplitude and Phase Controls for Green Beam. 

Fig. B 1 O. Red Dots Equally Spaced from Green Dots Along 
Horizontal Center Row Indicate Proper Adjustment of 
Amplitude and Phase Controls for Red Beam. 

Fig. B11. White -Dot Pattern Produced When All Con- 
vergence Adjustments Are Correct. 

Fig. B12. Test Pattern Produced on a Three -Beam Tube 
After All Convergence Adjustments Have Been Completed. 



converged and will have color fringing. Fig. BI of the 
Color Plate shows this condition. 

Fig. 10-13 shows that the directions in which the 
red and green beams may be moved by their associated 
convergence fields are such that the dots of light from 
these beams will coincide only when the associated beam - 
positioning magnets are at specific settings. The blue 
beam, on the other hand, can be moved both vertically and 
horizontally. For this reason, the red and green beams 
should be converged first. Then, through the use of the 
lateral -correction magnet and the beam -positioning mag- 
net which is associated with the blue gun, the blue dots of 
light can be moved so that they will coincide with the red 
and green ones. 

INFLUENCE OF 

CONVERGENCE FIELD. 
OF BLUE GUN 

INFLUENCE OF 

CONVERGENCE FIELD 

OF RED GUN 

INFLUENCE OF 

LATERAL -CORRECTION / MAGNET 

INFLUENCE OF 

/CONVERGENCE FIELD 

\ / OF GREEN GUN 

Fig. 10-13. Directions of Beam Movements Caused by Magnetic 
Convergence Fields. 

Since the combined light emissions from the red 
and green phosphors will give the appearance of yellow, the 
dots of light at the center of the screen will appear to be 
yellow when the positioning magnets for the red and green 
beams have been adjusted properly. The yellow dots 
shown in Figs. B2 and B3 of the Color Plate indicate that 
those two magnets have been adjusted correctly. Fig. B2 
shows, in addition, the blue dots displacedfrom a position 
of static convergence by a misadjustment of the lateral - 
correction magnet. Fig. B3 shows the blue dóts displaced 
by a misadjustment of the beam -positioning magnet asso- 
ciated with the blue gun. 

The order in which the adjustments for static con- 
vergence should be made is as follows: 

1. Supply a white -dot signal to the receiver. 

2. Adjust the contrast and brightness controls for good 
pattern reproduction on the screen. 

3. Adjust the screen controls for the red, green, and 
blue guns until each of the three colored -dot patterns are 
clearly visible. 

4. Set all controls pertaining to dynamic convergence 
so that there will be minimum correction. 

5. Position the magnetic -convergence assembly and 
the lateral -correction magnet so that they will have the 
proper relationship to the pole pieces in the gun assembly . 

6. Converge the red and green dots of light at the center 
of the screen by adjusting the beam -positioning magnets 
for the red and green guns. 

7. Adjust the beam -positioning magnet for the blue gun 
and adjust the lateral -correction magnet to converge the 
blue and yellow dots of light at the center of the screen. 

Purity Adjustments 

Several preceding sections of this Color TV Train- 
ing Series have pointed out that in order for the three - 
beam tube to reproduce the hues of an image properly, 
each beam must strike only its respective set of phosphor 
dots. When this condition is achieved, color purity will 
be at its best. If any one of the beams happens to strike 
some phosphor dots of the wrong color, it may be said 
that the color produced by this beam is impure. 

Three components are adjusted or positioned to ob- 
tain optimum color purity. These are the color -purity 
coil or magnet, the deflection yoke, and the field - 
neutralizing coil or magnets. The procedure for making 
the purity adjustments is the same for all receivers which 
use a three -beam color tube, regardless of the method 
employed to obtain beam convergence; however,the com- 
ponents which aid in obtaining purity may vary. For in- 
stance, one receiver may utilize a purity coil; whereas, 
another may use a purity magnet. Some receivers employ 
a field -neutralizing coil; whereas, others may use per- 
manent magnets. Since the discussion of the procedure 
for obtaining color purity in a receiver employing elec- 
trostatic convergence contained a description of the uses 
of a purity coil and a field -neutralizing coil, this section 
will deal with a description of the procedure to be followed 
when magnets are used. 

The first step in making the adjustments for color 
purity is to set the field -neutralizing magnets (rim mag- 
nets) in a neutral position. In some receivers,this means 
setting the magnets so that their poles are aligned with 
the rim strap. In other receivers, the magnets must be 
positioned away from the tube as far as possible. Next, 
the yoke is moved back on the neck of the tube. It should 
be concentric with the neck of the tube, and it should not 
be moved far enough to disturb the position of the mag- 
netic convergence assembly. 

Since the red phosphor is less efficient than the 
green or blue, the purity adjustments should be made 
while observing only the raster produced by the red gun. 
This means that the emissionfrom the green and blue guns 
must be cut off during the procedure. Two methods of ob- 
taining beam cutoff are (1) to decrease the screen volt- 
ages by turning the screen controls to their counterclock- 
wise positions and (2) to ground the control grids. The 
first method should be used whenever possible because, 
in many cases, it is the easiest way of cutting off the 
beams. The second method should be used when it is 
specified in the service data for a particular receiver. 

The screen control for the red gun and the brightness 
control should be advanced to their maximum (clockwise) 
positions to obtain maximum emission from the red gun. 
The contrast control should be set at its counterclockwise 
position so that no signal is applied to the picture tube. 
The red beam alone is not sufficient to illuminate the 
screen very brightly; therefore, it is usually better to 
work in a dimly lighted area. 

At this point in the procedure, the raster may be 
composed of several colors, indicating that the beam from 
the red gun is striking phosphor dots of the wrong color . 

The first step toward correcting this condition is to adjust 
the purity magnet. This device is similar tothe centering 
magnet used in many monochrome receivers and should 
be positioned on the neck of the tube so that it encircles 
the space between grids No. 3 and No. 4 of the electron 
guns. As shown in Fig. 10-14, this position is approxi- 
mately hallway between the locations of the lateral- 
corre ction magnet and the magnetic -convergence assembly. 

* * Please turn to page 51 * * 
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Battery Business is 
REPEAT Business! 

... if YOU keep repeating, "Does your Portable need new Batteries?" 

Every time you ring up a sale for anything, always ask 
that question. Every time you make a service call, always 
ask that question. You'll be surprised at the battery 
business that's yours for the "asking." 

There are over 15 million portables in this country, and 
whether they're in use or on the shelf, the batteries run 

down. Here's a big market full of repeat business poten- 
tial. Here's a growing market to which you can sell fresh, 
full -powered RCA Batteries time and time again during 
the course of a season. 

You can depend on RCA Batteries to give your customers 
the kind of product performance that keeps them coming 
back for repeat business throughout the year. RCA Bat- 
teries are radio -engineered for extra listening hours .. . 

manufactured to the highest performance standards of the 
greatest name in radio. 

Your RCA Distributor is ready now to supply you with 
fast-moving RCA Radio Batteries for every leading port- 
able radio. Stock -up now. Then use RCA's potent selling 
aids ... mention batteries during every sale and service 
call ... and you'll be in this business of selling batteries 
-RCA Batteries-in a big way, profitably. 

FREE! "This Business of Selling Batteries." It's loaded 
with hot selling tips and promotional ideas. Ask your 
distributor or write RCA Commercial Engineering, Sec- 
tion E33N, Harrison, N. J. 

eJr 
RADIO CORPORATION of AMERICA 
RADIO BATTERIES HARRISON, N.J. 
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Voted Opt 

TEST EQUIPMENT 

Presenting Information on Application, 

Maintenance, and Adaptability of 

Service Instruments 

VIDEO SWEEP APPLICATIONS IN 
COLOR RECEIVERS 

Several manufacturers have 
recently modified their equipment or 
developed new equipment to provide 
the service technician with means 
for obtaining a video sweep signal. 
Although such a signal would be use- 
ful in checking video amplifiers of 
black -and -white television receivers, 
a video check of this type was not 
considered sufficient justification 
for adding a video sweep to earlier 
sweep generators. This viewpoint 
was taken because of the fact that 
adjustments and provisions for align- 
ment of these video amplifiers are 
seldom provided; therefore, a video 
check would probably be made only 
to determine whether the video amp- 
lifiers are contributing to the poor 
quality of a picture. 

A video sweep signal is much 
more necessary and useful when the 
service technician is working with a 
color receiver which contains a 
number of circuits designed to respond 
to video frequencies. Some of these 
circuits contain adjustable compo- 
nents; and in all of these circuits, 
proper response is an important 
consideration in evaluating the per- 
formance of the receiver. Alignment 

COLOR 
SUBCARRIER 

3.S6MC 

PICTURE 
CARRIER 

4MC 

4.1 MC 

SOUND 
CARRIER 

Fig. 1. Ideal Video IF Response of a Color 
Receiver. 

requirements are more critical than 
those in a black -and -white receiver. 

Some of the symptoms which 
may result from improper alignment 
or poor frequency response in the 
color circuits are weak or desaturated 
color, poor color synchronization, 
loss of color detail, and color con- 
tamination between the I and Q 
channels. 

An idealized over-all response 
curve for a color receiver is shown 
in Fig. 1. This is the response that is 
desirable in the RF and IF circuits. 
The location of the picture carrier is 
taken as the zero -reference point, and 
the relative locations of the color 
subcarrier and the sound carrier are 
shown. The modulating frequencies 
applied to the color subcarrier pro- 
duce sidebands on each side of the 
subcarrier frequency of 3.58 mega- 
cycles. On one side of this point, the 
modulating frequencies for both the 
I and Q signals extend to 500 kilo- 
cycles higher than the subcarrier fre- 
quency; and the response curve is 
shown as being flat to 4.1 megacycles, 
which is the condition necessary for 
equal amplification of all these fre- 
quencies. If the response is allowed 
to fall off before it reaches this fre- 
quency, some color detail will be lost. 

Correct frequency response is 
equally important in the bandpass or 
chrominance channel and in the I and 
Q channels. Desirable bandpass 
characteristics for each of these chan- 
nels are shown in Figs. 2A, 2B, and 
2C. Note that in part A of the figure, 
the zero reference is still the fre- 
quency of the picture carrier; whereas, 
in parts B and C, the reference is the 
subcarrier frequency because the sig- 
nal has been subjected to I and Q 
demodulator action. 

by Paul e. Simitñ 

Obtaining a Video Sweep Signal 

In order to produce the response 
curves shown in Figs. 2A, 2B, and 2C, 
it is necessary to have a source of 
video sweep signal and a detector net- 
work. If the oscilloscope used for 
viewing has a vertical -amplifier re- 
sponse that is flat to 4.5 megacycles 
or beyond, a fair indication of the re- 
sponse might be obtained without a 
detector; but there is more chance of 
confusion in interpreting the 'results. 

The range of sweep frequencies 
supplied by the sweep generator should 

* * Please turn to page 60 * * 
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(A) Bandpass -Amplifier Circuit. 

I I \ I I 

0 .25 .5 .75 I.0 MC 

(B) Q Channel. 

0 .5 1.0 1.5 2.0 2.5 MC 

(C) I Channel. 

Fig. 2. Desirable Response Patterns in the 
Chrominance Channels of a Color Receiver. 
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TAKE THE ROAD TO 

EXTRA PROFITS... 

New STAN COR Auto Radio 
Transformer Replacement 
Guide, the most complete ever 
published. This valuable book 
lists accurate replacement data 
for over 540 car radios, built or 
used by over 40 manufacturers. 
Both vibrator powers and audio 
outputs are included. It's avail- 
able FREE from your CHICAGO 
STANDARD distributor 
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Replacement 
Technique 

for Controls 
Mechanical and Electrical Considerations 

BY HENRY A. CARTER 

A realization of the differences 
in various controls or potentiometers 
and of the significance of these dif- 
ferences shouldbe a part of the know- 
ledge of every service technician. 
In order to fit a particular application, 
a potentiometer should have the cor- 
rect resistance value and the proper 
physical dimensions. These are not 
the only requirements, however. A 
potentiometer has other important 
specifications which should be con- 
sideredwhen choosing a replacement. 
Chief among these are: (1) the watt- 
age rating; (2) the number and 
locationof taps, if any; (3) the type of 
construction, either wire -wound or 
composition; and (4) the type of 
taper. 

This article contains an explan- 
ation of some of these features about 
controls, points out some of the types 
of controls encountered in service 
work, and presents practical sugges- 
tions on methods of mounting controls. 

TAPER 

Taper in a potentiometer 
indicates the manner in which the re- 
sistance of the control varies during 
rotation of the control. The curves 

shown in Fig. 1 are typical taper 
curves. Percentages of the total re- 
sistance are plotted against the per- 
centages of control rotation. The per- 
centage of resistance shown at each 
point of the curve is that portion of 
the resistance which would be read 
on an ohmmeter when the test leads 
are placed across the terminals that 
are specified in Fig. 2. Note that the 
photograph was taken from the shaft 
side of the control. 

In order to obtain a clearer 
understanding of the term taper, the 
three types most often encountered 
will be discussed. There are many 
more kinds of tapers available, but 
space does not permit a detailed dis- 
cussion of all of them. 

Linear Taper 

Controls having linear tapers 
are represented by the curve des- 
ignated as TC -1 in Fig. 1. The prin - 
cipal uses for these controls are in 
television receivers for adjusting 
horizontal and vertical centering, 
horizontal and vertical hold, horizon- 
tal and vertical linearity, focus, 
brightness, height , and contrast . 

Linear tapers are used because a 
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PER CENT OF TOTAL ROTATION 

Fig. 1. Typical Taper 
Curves. 

RESISTANCE MEASURED ACROSS 
THESE TWO TERMINALS 

Fig. 2. Terminals Across Which Measure- 
ments Are Made for Curves in Fig. 1. 

uniform increase inresistance is de- 
sired throughout the range of the 
control. 

A linear taper is one in which 
the change in resistance is uniform 
with rotation. In other words,the re- 
sistance across the terminals is fifty 
per cent of the total resistance when 
the control is rotated fifty per cent. 

Left -Hand Taper 

Because of the fact that an audio 
input voltage must be multiplied by 
approximately ten in order to double 
the volume developed by a speaker, 
a nonlinear taper is needed in the 
volume control. Such a taper is rep- 
resented by the curve designated as 
TC -2 in Fig. 1. This curve indicates 
a logarithmic left-hand taper. Note 
that the resistance at the half -rotation 
point is one tenth of the resistance at 
the full -rotation point. 

If a control with a linear taper 
were mistakenly used as the volume 
control, all cont r o l of the volume 
would be crowded at the bottom of the 
control so that only a slight rotation 
of the control would cause a large 
increase in volume at low percentages 
of rotation. The half -volume point 

* * Please turn to page 79 * 
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One need only glance at these pictures of ROOT 
TELEVISION'S modern, efficient looking op- 
eration and competent staff of technicians to 
realize that here is a well organized, depend- 
able, profitable Radio-TV service business. 

We're proud that they are Raytheon Bonded 
dealers, and happy that we could play a part in 
their success story. Why not ask your Raytheon 
Tube Distributor if you can qualify for the 
Raytheon Bond that helps thousands of Service 
Dealers throughout the country gain prestige 
and profit? If you 

can qualify, it's 
yours for the 
asking. 

*The RAYTHEON 
Bonded Electronic 
Technician Program 
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Tours very truly, 

Bai1e((( 

l 

y///S. Root 

says Bailey Root 

of ROOT TELEVISION 

'11 ROOT .1 N Me roe el ,our 

317 MONMOUTH STREET NEWPORT. KENTUCKY 

CO lun;,i sea. 
Ax M 3535 

Raytheon Manufacturing Co., 
55 Chapel Street 
Newton 58, Massachusetts 

Gentlemen: 

We have just received our 1955 Raytheon Bond Certificate 
for which we extend a most gratified "Thank you". 

As one T.V. - service dealer we appreciate the effort 
which your entire organization has put forth over the 
past years in behalf of we dealers. We for one, feel 
that your program has gone far toward the needed under- 
standing between customer and dealer. You are setting 
a perfect example for other tube and part manufacturers 
to follow. Keep up the good work. 

BSR/bb 

Newton, Mass., Chicago, III., 

PICTURE TUBES RELIABLE SUBMINIATURE 

RAYTHEON MA -ES ALLTHESE 
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Last month, we started a dis- 
cussion of case histories concerning 
color television receivers. That 
discussion is continued here. 

Case History No. 3 

The color receiver in this case 
was a CBS -Columbia Model 205, and 
the customer claimed that the color 
in an incoming color signal could not 
always be obtained on the screen; 
however, he had discovered that by 
turning the set off and then imme- 
diately on again, it was usually pos- 
sible to develop the desired color 
image. On monochrome broadcasts, 
set operation was normal. The sound 
was all right at all times. 

The problem was quite appar- 
ently confined to the color section of 
the receiver. Furthermore, t h e 
customer caused the color to appear 
by shock excitation. Something re- 
quired this additional push or surge 
of current in order to drop into normal 
operation; without it, the proper con- 
ditions were not set up for t he 
production of any color. 

Technicians who have had ex- 
perience with oscillators will usually 
consider the 3.58 -mc oscillator as 
the most logical suspect. The opera- 
tion of this circuit can become critical 
if the tuned circuit, L3 and C13 in 
Fig. 1, is not correctly adjusted. In 
this receiver, only a slight retouching 
of the slug was required in order to 

have the 3.58 -mc oscillator operate 
all the time. 

For those service technicians 
who would not have considered this 
specific possibility, checking through- 
out the color -sync section is best 
carried out with a wide -band oscil- 
loscope. This instrument enables you 
to view the 3.58 -mc oscillations 
directly and is therefore useful in 
every portion of the system. 

A preamplifier such as the 
Simpson Model 406 chromatic ampli- 
fier is an aid when signal tracing in 
the chrominance section. This in - 
strument provides a gain ratio of 30 
to 1 over a band from 8 kilocycles to 
4.0 megacycles. If your scope gain is 
down at 3.58 -megacycles and the 
pattern you obtain is too small to be 
worked with easily, use of the pre- 
amplifier will do much to ease your 
job. 

The 3.58 -mc oscillator stage, 
incidentally, is a good place to check 
whenever the complaint is lack of 
color on a broadcast known to be in 
color. It is not the only place to 
check, of course; but it is surprising 
how often it turns out to be the culprit. 

Case History No. 4 

Somewhat related to the fore- 
going case history was the complaint 
received from another customer that 
the picturé on his CBS -Columbia 

REACTANCE TUBE 
¡6AN8 

2BSV 

TO 1BUF51MFER" 

MILTON S. KIVER 
President, Television Communications Institute 

Model 205 would not hold its colors. 
Rather, the colors tended to drift 
across the screen. 

The trouble lay in the inability 
of the 3.58 -mc oscillator to synchro- 
nize with the incoming signal. This 
could stem from a phase detector that 
was not properly carrying out its 
function, a faulty reactance tube, or 
a defective circuit element. Tube 
changing was then tried first; and 
when the reactance tube was changed, 
the trouble cleared up. 

Similar instability in maintain- 
ing true color in a Motorola Model 
19CT1 color receiver was eventually 
cleared up by realigning the color - 
sync circuits. The procedure is 
rather simple and straightforward, 
but it was found that lack of the pro- 
per alignment could at times lead to 
color instability. 

Case History No. 5 

One peculiarity noted by an 
owner of a color receiver was that 
proper color reception could be ob- 
tained on only three of the four local 
channels. On the fourth channel, 
which happened to be channel 5, no 
color could be re ce iv e d although 
black -and -white reception on this 
channel was normal. 

The trouble could only be in one 
of two places, the RF tuner or the an- 
tenna. As a first step, a color -bar 
generator was connected to the re- 
ceiver input in place of the antenna; 
and a color -bar signal on channel 5 

was fed into the set. No color pattern 
could be developed on the screen; 
however, when the color -bar generator 
and the receiver were tuned to another 
channel, a full color -bar pattern was 
produced. 

The t r o u b le was apparently 
peculiar to channel 5; and since a 
Standard Coil tuner was used in this 

Fig. 1. The Reactance Tube and 3.58 -Mc Oscillator Circuits of CBS -Columbia Model 205 
Color TV Receiver. * * Please turn to page 35 * * 
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HEN IT RINGS 

IS IT A CALL-BACK? 

...OR IS IT NEW BUSINESS? 

Thorough servicing is profitable servicing. 

That's why business -minded servicemen 

insist on the best in test equipment, 

best in technical "know-how", best in 

components. And those dependable 

Clarostat controls and resistors certainly 

round out those stay -put, profitable, 

good -will -building jobs. 

Ask your Clarostat distributor 
for latest catalog. CONTROLS -RESISTORS 

CLAROSTAT MFG. CO., INC. DOVER, N.H. 

In Canada: Canadian Marconi Co., Ltd. Toronto 17, Ont. 
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IUNTSfOr 
Y7ALIGN MENT 

A television receiver must be 
properly aligned if it is to produce 
the best possible picture and sound. 
This is true not only for fringe and 
suburban reception but also f or 
metropolitan and local reception. A 
properly aligned receiver not only 
has maximum gain but also has pro- 
per bandpass so that maximum picture 
detail and faithful reproduction of 
audio will be obtained. 

The adjustment of the IF and 
tuner circuits in a television receiver 
requires that the technician consider 
many things. Not only must high 
quality equipment be employed, but it 
must also be used correctly. Failure 
to understand thoroughly the equip- 
ment and its limitations can make the 
job of aligning a television receiver 
much harder than necessary. 

The material in this article is 
intended to acquaint the service tech- 
nician with some of the problems that 
may be encountered in alignment and 
to present a procedure that will help 
minimize t he s e troubles and thus 
make alignment as simple as possible. 

Preliminary Tests and Procedures 

Before the actual alignment pro- 
cedure is started, the technician 
should make a number of preliminary 
checks to ascertain whether the IF 
and tuner stages are functioning nor- 
mally except for being out of align- 
ment. The tubes of the tuner, IF, and 
video -detector stages should be 
checked; and all faulty ones should 
be replaced. If the receiver uses a 
crystal as the video detector, the 
forward and reverse resistances 
should be checked. To make this 
check, it is necessary to disconnect 
one end of the crystal from the cir- 
cuit. The reverse resistance should 
be very large when compared with the 
forward resistance (with a ratio of 
loto 1 or more). Check the B+ supply 
voltages to the IF strip and the tuner. 
If these voltages are incorrect, re- 
pair the set as required to restore 
the voltages to normal. Check the 
tuner and the IF strip for shorts and 
other obvious component failures. 

BY CALVIN C. YOUNG, JR. 

Fig. 1. Point to Check for Signal Rectifica- 
tion in the IF Strip. 

Check the IF strip for rectifi- 
cation of the video signal. This recti- 
fication can be caused by excessive 
signal, excessive grid bias, low plate 
or screen voltages, or an open bypass 
capacitor. To check the IF strip, con- 
nect the ground lead of the oscillo- 
scope to the chassis; advance the 
vertical gain of the scope to maximum; 
and check for the presence of a video 
signal at the screen grid or at the low 
side of the plate coil of each stage. 
See Fig. 1 for the location of this 
point. The presence of a video signal 
indicates rectification, and steps 
should be taken to remove the cause 
of this trouble before proceeding with 
the alignment. 

Another preliminary step before 
alignment is to disable the high voltage 
in order to remove the shock hazard. 
This is especially important if a pic- 
ture tube with a metal cone is em- 
ployed. There are a number of ways 
in which the high voltage may be 
disabled. In sets which employ a 
series or series -parallel filament 
string the most practical method is 
to remove the high -voltage rectifier 
tube. It is advisable to tape the plate 
connector to prevent arcing. In sets 
which have all the filaments in paral- 
lel, it is sometimes possible to disable 
the high -voltage supply by removing 
the horizontal -oscillator tube. 

CAUTION: This latter method can be 
used only if a cathode resistor of 100 
ohms or more is used in the horizontal 
output stage. If no cathode resistor 
is employed, then remove the high - 

PRACTICAL 
SUGGESTIONS 
WHICH WILL 
SPEED SERVICE 

voltage rectifier and tape the plate 
-connector to prevent shorts to the 
chassis. It is best to disable the 
high -voltage supply in such a manner 
that the horizontal -output stage would 
still be operating and drawing current 
from the power supply. In this way, 
the current drain from the power 
supply is maintained at a normal level; 
and thus there will be normal operating 
voltages to the balance of the receiver. 

Tools and Equipment 

In addition to the usual test 
equipment such as a sweep generator 
with markers, an oscilloscope, and 
a VTVM, there are several other 
pieces of equipment which are usuàlly 
required when aligning a television 
receiver. A source of bias voltage is 
usually required. Generally speaking, 
one and a half to three volts will be 
specified in alignment instructions. 
A bias pack that is satisfactory is 
shown in Fig. 2. This bias pack con - 
sists of a 7.5 -volt radio C battery 
with 1.5-, 3-, 4.5-, and 6 -volt taps 
and with a potentiometer connected 
as shown in Fig. 3. Flexible leads, 

* * Please turn to page 74 * ' 

Fig. 2. Battery Bias Pack. 
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"1 WANT 
THE TUBES WITH 

THE GOOD 
HOUSEKEEPING 

GUARANTY SEAL! 

------ 

.- 
.t111111 

i 

r- 
Check and Remember 
1 It's a woman you talk to on most service calls. 

2 CBS is addressing its national advertising 
especially to women. 

3 53% of all women are influenced in their 
purchases by the Good Housekeeping 
Guaranty Seal. 

4 CBS tubes have that Seal. 

Use CBS tubes ... the tubes in which 

"TV and radio tubes are mysterious things to 
me, but that Good Housekeeping Seal is a 

tried and true friend. I trust any product that 
has earned it. So when you replace tubes in 

my sets, be sure they're CBS tubes ... the 

tubes with the Good Housekeeping Guaranty 
Seal." 

Millions will see or hear 
about CBS tubes on TV and 
radio . . . and in national 
magazines throughout 1955. 

cthENT DwE(UND 

Guaranteed by 
Good Housekeeping 
F 

women have confidence. GET YOUR N E W 
CBS Tube SALES PROMOTION KIT 

CBS 
TUBES 

AS ADVERTISED I - 

Ask your CBS tube distributor for special offer 
. , . or mail $2.00 direct for complete Kit. 

CBS-HYTRON, Main Office: Danvers, Massachusetts 

A Division of CBS ... the Columbia Broadcasting System, Inc. 

A member of the CBS family: CBS Radio CBS Television Columbia Records CBS Laboratories CBS -Columbia CBS International and CBS-Hytron 
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In the Interest of ... 
Quicker Servicing 

¿ y Henry A. Carter and Calvin C. Young, Jr. 

IN THE HOME 

SYNC BUZZ 

Sync buzz is a trouble that con- 
fronts service technicians practically 
every day. Many times this trouble 
is simply ignored rather than eli- 
minated. Some customers have en- 
dured sync buzz for so long that they 
have come to believe that the buzz is 
normal and is a part of television 
reception. If a television receiver 
is set up and is operating properly, 
there needs to be no sync buzz pre- 
sent. If time is taken to diagnose 
properly and to remove the cause of 
the trouble, customer relations can 
be improved. Removal of a particu- 
larly annoying sound, especially when 
you are not asked to do so, will greatly 
influence the customer and convince 
him that you know television servicing 
and are really trying to repair his 
receiver. 

There are a number of troubles 
that will cause sync buzz. Some can 
be remedied in the home, others make 
it necessary to take the receiver to 
the shop for repair. Only those trou- 
bles which can be dealt with in the 
home will be covered. 

Causes of Sync Buzz 

One of the primary causes of 
sync buzz is the aging of the detector 
tube or some other component asso- 
ciated with the detector stage. Often, 
this aging can be compensated for by 
making the proper adjustment. 

Improper tuning of the local 
oscillator can sometimes be the cause 
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Fig. 1. Types of Cores Used in IF Transa 
formers. 

of sync buzz. In most cases,the fine- 
tuning control has sufficient range 
to permit proper tuning. If not, ad- 
justment of the local oscillator should 
be made. 

Another cause of sync buzz is 
overloading of one of the IF or tuner 
stages. Overloading may be caused 
by insufficient AGC voltage, by low 
B+ voltage to the IF stages and tuner, 
or by failure of one of the IF or tuner 
components. If the receiver has an 
AGC control of the variable type, the 
AGC action canbe checked by turning 
this control to produce a slightly 
higher AGC voltage. 

Fig. 2. Illuminated Inspection Mirror. 

Before attempting to adjust the 
detector transformer or buzz control 
for minimum buzz, it is necessary 
first to determine the type of align- 
ment tool to be used. Several different 
types of tuning slugs are used on the 
various transformers and coils. Four 
of the different tuning arrangements 
are shown in Fig. 1. Notice the de- 
vices provided for adjusting the cores. 
The core w it the hexagonal hole 
(Fig. lA) is used in the quadrature 
coil of gated -beam detectors and 
sometimes in the transformers used 
with ratio detectors and discrimi- 
nators. When cores of this type are 
used, both can usually be adjusted 
from either the top or bottom of the 
coil or transformer. 

The two cores in Figs. 1B and 
1C employ slots; however, one uses 
a partial slot which will accept an 
alignment screwdriver of only a 
specific size. It is very important 
for the correct tool to be used be- 

cause a tool of the wrong size or type 
can damage the core and thus make it 
difficult to tune the core; or even in 
some extreme cases, the use of the 
wrong tool may make it necessary to 
replace the entire transformer. 

The brass screw on the core 
shown in Fig. 1D may have a slot, or 
it may have a 1/4 -inch nut soldered 
onto the end. In the event that a slot 
is provided, only the proper align- 
ment tool should be used, because a 
screwdriver will spread the slot and 
make adjustment difficult. There is 
also a risk of breaking the screw and 
thus of having to replace the unit. 

An illuminated inspection mir- 
ror, such as that shown in Fig. 2, 
would make the job of determining the 
type of slug much easier. Then the 
proper tool could be used for 
alignment. 

Adjusting Discriminators 
and Ratio Detectors 

If an intercarrier receiver uses 
a discriminator or ratio detector, 
adjustment of the circuits for mini- 
mum buzz should be done as follows: 

Tune to a local station, and ad- 
just the fine-tuning control for the 
best picture and sound. Using the 
proper alignment tool, carefully adjust 
the secondary slug of the detector 
transformer for minimum buzz and 
maximum volume. After this has been 
done, carefully adjust the primary 
slug only a slight amount in either 
direction in or de r to determine 
whether the sound can be further im- 
proved; then, carefully readjust the 
secondary slug for the point of mini- 
mum buzz and maximum volume. If 
this procedure fails to eliminate the 
buzz, substitute a new detector tube; 
then carefully repeat the procedure. 

NOTE: Care should betaken to 
see that the primary slug is turned 
only a little in either direction from 

* * Please turn to page 86 * * 
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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 % x 7 x 31/a 

,, 

Net Price $69.75 

ACCESSORIES FOR THE MODEL 88 
RF -10A High Frequency vacuum tube probe ...............__.._...........__;14.40 net 
TV -8 60 Kilovolt safety probe_._.._ ._....... _. ........ 14.75 net 
ST -1 Snap -on foldaway tilt-stand__..._.._.__ ..................._......__....................._.. 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! 

88 
VACUUM TUB i 

$ LTMETER 

and ELECTRONIC ;11: ('.I 4 R 
Complete with 3 -way Universal Test Probe. 

Peak to Peak Voltage Ranges to 3200 volts 

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. 

tts 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 bc VOLTAGE RANGES. Eliminates need for test 
lead reversal or polarity switching: Constant 262/3 Megohms input 
resistance. 0 1.2 ±6 ±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 131/3 

Megs. input resistance. 0-1.2-6-12-60-300-1200 volts. 

6 (+) PLUS DC VOLTAGE RANGES: (Left -Hand -Zero) constant 131/3 

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, electronically damped test circuit. 

LARGE51/4" RUGGED PACE METER: 200 microamperes sensitivity, 1:2% 
accuracy. Manufactured in 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. 

PPECISION 
/{9 FOMIrMFMt 

CirV11642.23, P1'CISIONApparatus Company, Inc. 
70-31 84th STREET, GLENDALE 27, L. 1., N. T. 

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



ING FILAMENTS 

IN A sw,:" shie 
RAPID METHODS FOR 

LOCATING A TUBE WITH 

AN OPEN HEATER 

Series filaments are familiar 
to most service technicians since 
they have widespread application in 
AC -DC radios of the 4-, 5-, and 6 - 
tube varieties. Filament strings are 
used in these small radios so that 
the cost of a power transformer can 
be eliminated. Time has shown that 
some failures of filaments can be ex- 
pected in these radios; but since 
there are usually only 4 to 6 tubes, 
locating an open filament poses no 
problem. By the use of an ohmmeter, 
the open filament can be located in5 
or 6 minutes even if all of the tubes 
have to be checked. 

More and more television re- 
ceivers which use filaments connected 
in series are being placed on the 
market. As in radios, series fila- 
ments are being used to eliminate the 
need for power transformers. 

The first television receivers 
to incorporate filament strings actu- 
ally used a series-parallelarrange- 
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BY CALVIN C. YOUNG, JR. 

ment which generally consisted of two 
series strings in parallel with each 
other. This parallel combination was 
connected in series with the picture 
tube and one or two other tubes. This 
sounds like a complex arrangement, 
and actually it is from a servicing 
viewpoint. A typical series -parallel 
hookup of filaments is shown in Fig. 
1. In this hookup, the tubes use d 
require three different values of fila- 
ment current for operation. The 
12AX4, the 17HP4, and the two 6SN7 
tubes require 600 milliamperes; the 
6U8 and the 6AH6 require 450 mil- 
liamperes; and the balance of the 
tubes require 300 milliamperes. 

All filaments having a given 
voltage and current rating are not 
necessarily identical. Consequently, 
when tubes containing these filaments 
are connected in series -parallel, the 
differences in the construction of the 
filaments give rise to variations in 
the voltages developed across the 
filaments. The amounts of heat will 
vary, and this causes some tubes to 
be more susceptible to failure than 
others. 

One other common cause of 
filament failure in series -parallel 
circuits is the large surge of current 
which occurs at the instant the power 
switch is first turned on. To help 
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Fig. 1. Typical Series - 
Parallel Arrange- 
ment of Filaments. 
(Motorola Model 
17T 1 1 E) 

overcome this objectionable surge , 

some manufacturers incorporate a 
series resistor of the negative - 
temperature -coefficient (NTC type). 
Such a resistor is used in the filament 
string shown in Fig. 1. This resistor 
R80 has a cold resistance of 230 ohms, 
and this resistance gradually de- 
creases to 19 ohms during the first 
90 seconds of operation. The initial 
high resistance reduces the surge 
currents and thus protects the tube 
filaments. 

The resistor R81 shown in Fig. 
1 is used to provide a 150 -ma current 
path in order that the 6U8 and 6AH6 
will be supplied with only the 450 
milliamperes which they require. 
This shunt resistor is necessary since 
the total current is 600 milliamperes. 
The resistor R82 is used to reduce 
slightly the filament current through 
the 6SN7 tube V9. The current can 
be reduced because tube V9 is used 
where its maximum output is not re- 
quired; therefore, the manufacturer 
designed the circuit so that the heater 
current through this tube would be 
less and its operational life would be 
lengthened. 

In order to obtain even more 
efficient operation, the tube manu- 
facturers have developed and placed 
on the market an entire new line of 
tubes. All of these tubes have 600 - 
ma filaments, and they have voltage 
ratings which permit the filaments 
of all the tubes in a television 
receiver to be placed in one series 
string. The tubes feature a con- 
trolled warm-up time for the fila- 
ments. That is to say, all of the tubes 
in this new line take about the same 
time to warm up; and this fact tends 
to help minimize the effect of the 
initial surge current. 

A filament string using some 
of these new tubes is shown in Fig. 2. 
This filament string is incorporated 
in the Zenith Chassis 16T20 which is 
a vertical chassis. The use of a 
vertical chassis places all of the 
tubes toward the rear of the cabinet 
so that they are accessible when the 
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About all you're liable to get from a 
solo antenna -adjusting expedition is 
a better view of the neighborhood! 
Thai's a job for an expert-a man 
who knows your television set inside 
noel out. Ile s your TV serviceman- 
the fellow who has spent plenty of 
time and money learning to do every - 
thing from tracing intricate circuits 
to adjusting your antenna just right 
for good reception. 
lie's selective in his choice of tools 
and equipment, too. To Wake sure 
von get the best possible results 
from repairs to your set, many ser- 
vicemen use Mallory precision -built 
Controls. Resistors, Capacitors, 
and Rectifiers. 
When you see your serviceman using 
Mallory parts, you can be sure he is 
providing you with the finest ... they 
are the same Mallory precision parts 
used by most T% set manufacturers. 
P. N- MAIM L CO. INC., INDIANAPOLIS 1, NIMAllA 

MALLORY 
MISSING UHF PROGRAMS? 

Make ,our prearnt net n 11-rhannrl 
rrrrivrr with' hr Mallory IUtFGmvrrurr. 
It, performance has M -en proved in 

4. t ti area. Call ,our wrvireman 
or 13 dealer. 
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How Mallory 
Does A Selling 

Job For You... 

Right in Your 
Customers' Homes 

MORE than three million readers of TV 
GUIDE will see ads like these again this 

year-ads that sell your specialized abilities and 
experience to your customers and prospects. 

You can count on Mallory for this extra sales 
support just as you can count on Mallory pre- 
cision electronic components for the kind of 
dependable performance that keeps your cus- 
tomers satisfied. 

You can count on Mallory . . always! 

^ 
APPRO"ED 

pEEC 

NEW. . . For Your Shop 
We have prepared a colorful coun- 
ter display card based on the 

Mallory TV Guide advertising- 
your advertising. You may obtain 
this display card by writing 
Mallory, P. O. Box 1558, Indian- 
apolis 9, Ind. Enclose 25c for post- 
age and handling. 

)DUCT 

DUCT 

DUCT 

PROVED 

Pw3DUCT 

P 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

PPRIIIIIL PRECISION P 

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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Fig. 2. Typical Arrangement of Filaments 
1 6T20) 

rear cover is removed. This makes 
servicing in the home somewhat 
easier than with the older styles of 
chassis. Even though all of the tubes 
are readily accessible, we are still 
presented with the problem of locat- 
ing open filaments. It cou Id take 
several minutes to test the filaments 
by the substitution method because 
television receivers using this single 
string will have from 14 to 18 tubes. 

AN OPEN AT THIS END 
WOULD GIVE A SIMILAR 
INDICATION 

If more than one filament in the 
string is open, the problem ma y 
become even more difficult. 

If the technician prefers not to 
substitute each tube individually, he 
may remove the tubes one at a time 
and check the filaments with an ohm - 

in a Single Series String. (Zenith Chassis 

meter or with a tube tester. This 
method is also time-consuming. 

Receiver manufacturers a r e 
attempting to help the service tech- 
nician with this problem. For ex- 
ample, on the Zenith Chassis 16T20, 
several test points are available on 
the tube side of the chassis. The 
points are labeled A, B, T, K, and 
L; and they are tied into the fila - 

Fig. 3. Simplified 
Schematic Diagram 
of Filament String 
With One Open Fila- 
ment. 

ment string at the places indicated 
in Fig. 2. The tube -layout chart on 
the inside of the cabinet furnishes the 
technician with information about 
these test points, and he can localize 
an open filament to a section of the 
series string by means of his ohm- 
metér without removing any tubes. 

Fig. 4. Signal Tracer 
Being Used to Locate 
an Open Filament. 

Since all manufacturers may 
not incorporate test points in t h e 
filament string, another method of 
locating open filaments will be pre- 
sented here. 

Signal -Tracer Method 

In series or series -parallel 
filament circuits, it is possible to 
locate an open filament or filaments 
without tube substitution and without 
having to remove and test each indi- 
vidual tube in a filament tester. The 
proper use of a high -gain signal 
tracer in conjunction with a diagram 
of the filament layout will soon re- 
veal any tubes with open filaments. 

Consult the simplified filament 
layout shown in Fig. 3. As the first 
step in using the signal tracer, the 
ground lead of the signal -tracer 
probe should be connected to the 
chassis. Bring the probe tip near 
the base of V8, the tube nearest the 
hot side of the AC line. With the gain 
of the signal tracer advanced about 
halfway, a 60 -cycle hum will be heard 
from the speaker in the signal tracer. 
Next, bring the probe tip near the 
base of tube V7. Again, a 60 -cycle 
hum will be present. With the probe 
tip at tube V6, however, there will 
be little or no hum from the speaker; 
this indicates that the break is in V6 
or V7. Whenever a tube with no hum 
is found, the open is in that tube or 
the one preceding it. 

NOTE: Tube shields should be re- 
moved for this signal -tracer test. 

In Fig. 4 a signal tracer is be- 
ing used to locate an open filament 
in a series string in one of the 
receivers with a vertical chassis. 

The technician should make a 
few tests using his own equipment in 
order to become familiar with the way 
in which the 60 -cycle hum sounds on 
his signal tracer. At the same time, 
he will learn the proper level at which 
the gain of the signal tracer should be 
set. Usually, setting the gain at the 
halfway mark will provide a loud hum 
when the probe is near tubes which 
are located on the high side of the 
open filament. The distance between 
the probe tip and the tube envelope 
has a marked effect on the amount of 
hum pickup. These are things which 
the technician will learn after he tries 
the test a few times. In time, he 
should be able to locate an open fila- 
ment rather quickly by this method. 

In all of these methods of locat- 
ing an open filament, a tube -layout 
chart and a diagram of the filament 
circuit are very helpful. 

CALVIN C. YOUNG, JR. 
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G -C RADIO-TV 

SERVICE CEMENT SAMPLER KIT 
Famed high grade adhesive. Includes 7 different cements. 

No. 30-2 NET $0.39 No. 345 NET $4.95 

G -C CEMENT 

G -C DIAL LITE G -C GENERAL 

COLOR KIT SKRATCH STIK 
Kit of 5 colors and solvent. Removes wood scratches. 

No. 66-6 NET $0.72 No. 909 NET $0.30 

GENERAL 

G -C NEEDLE -POINT 
PRODS 

Brass chucks, 6" test prods. 

No. 7701 NET $0.30 

For hard -to -reach places. 

No. 8100 NET $0.99 No. 210-2 NET $0.33 No. 8690 NET $0.48 

G -C SILICONE 
COMPOUND 

Permanent waterproof material - 

G -C TV-RADIO 
DIAL CABLES 

G -C DIAL 
POINTER KIT 

Best nylon cord in 25 -ft. lengths. Box of 25 assorted pointers. 

CEMENT 

G -C UNIVERSAL TYPE TEST LEADS 
Heavy duty 6000 V. leads 50' long, 6" handles, solderless tips. 

No. 8463 NET $1.80 

G -C FIBRELOID SHIMS 
Kit contains 20 fibreloid shims. 

No. 702 NET $0.39 

G -C ELECTRONIC G -C LONG -REACH 

CONTACT CLEANER LUBRICATOR 
All-purpose contact cleaner. 

G -C SHIELDED 
PICK-UP WIRE 
Assorted wire lengths. 

No. 75-25 NET $0.84 No. 6805 NET $3.30 No.1738-E NET $0.27 

>¢44 7oot 77e4e 
RADIO-TV 

SERVICE AIDS 
t eacet peace 

G -C HARDWARE 
ASSORTMENT 

G -C TELEVISION 
SAF-T-RACK 

Approx. 1,000 screws, nuts, etc. Sturdy, safe chassis repair. 

No. 6064 NET $1.08 No. 8045 NET $3.27 

G -C YOKE COIL G -C TYPE II G -C POLARIZED G -C TV KNOB SPRING- G -C ADJUST -A -LOOP 

EXTENSION PIN CUSHION TV LINE PLUGS WEDGE KIT ANTENNA 
Service picture tube in set. Reduces fuzzy pin cashion effect. For all UHF and VHF lines. 100 assorted TV knob springs. Eliminates bulky loop antennas. 

-No:-8847 NET -$2.70 No. 8954 --NET .0.60 -No.-85-96 NET _$0.36_ No. 8858 -NET $2.10 No_ 8866 NET $0.60 

G -C TV STAND-OFF 
TOOL 

Open and close TV standoffs. 

No. 8450 NET $0.75 

1990.1955 

2Sed 
GQar.G./e/ele 

GENERAL GEMINI 

RIANUFACrURING COMM 

G -C SHAFT COUPLINGS, EXTENSIONS, 
REDUCERS ALIGNMENT KIT 

Accurately machined brass fittings. Use minimum space. Kit contains 9 essential TV tools. 

No. 6701 i,'to i coupling NET $0.12 No. 8455 NET $4.59 

GENERAL CEMENT 

MFG. CO. 
903. Taylor Ave. Rockford, Illinois 

G -C STD. TV 

BUY ALL THREE AND ... 
SAYE 36c ON THESE HANDY G -C CHEMICALS! 

G -C RADIO-TV SERVICE CEMENT 
No. 30-2 2 -oz. bottle NET $0.65 

G -C RADIO-TV SERVICE SOLVENT 
No. 31-2 2 -or, bottle NET $0.55 

G -C ELECTRONIC CONTACT CLEANER 
No. 210-2 2 -oz. bottle NET $0.55 

«l 

G -C RUF-KOAT 
WRINKLE VARYISH 

Black. Gray. Brown i pecrfy 

No. 60-2 NET $0.39 

G -C ASSORTED 
SPAGHETTI KIT 

Kit of 26 lengths cf sp=_ghetti. 

No. 550 NET $0.30 

G -C SPRAY DE -OX -ID 
Cleaner tor radio. TV .;ontrol s. 

No. 19-6 NET $2.97 

tAt 

G -C SPEEDEX 
WIRE STRIPPER 

Automatic, delayed actin I return. 

No. 766 NET $4.95 

G -C SOLDERLESS 
TERMINALS 

Handy lugs for 300 ohn TV lines. 

No.8633-C NET $2.19 

FREE! Postcard brings 

your big G -C Catalog. 

i AP. , = 
I 

>41,4 eructfec 
Ast~`'' 

SPECIALS Of 
THE MONTH 

ALL THREE REGULARLY $1 05 

YOUR COST THIS MONTH ONLY_.69c! 



An audio enthusiast, especially 
the one who constructs and assembles 
his equipment, usually develops a 
deep and continuing interest in amp- 
lifiers. This was particularly true 
with old-timers who worked with 
audio back in the days when the amp- 
lifier was nearly the whole audio 
system and when the amplifier was 
held responsible for the quality of the 
sound emerging from the speaker. 

Audio systems, home music 
systems in particular, have become 
much more complex than they were 
a few years ago. The majority of high 
quality installations now make use of 
a number of specialized units includ- 
ing pickups, tape recorders, preamp- 
lifiers, control units, turntables, and 
elaborate loudspeakers. These pieces 
of equipment are given consideration 
and attention because the results to be 
obtained from an audio system depend 
upon every unit doing its part and 
doing it well. The spreading of 
interest to other parts of the audio 
system does not mean that amplifiers 
are neglected. It seems that the num- 
ber of new amplifiers being produced 
in a variety of shapes and sizes and 
featuring advanced design keeps pace 
with the rest of the equipment. 

We have discussed in previous 
articles how designs have changed and 
how modern amplifiers now produce 
higher power outputs with increased 
efficiency and decreased distortion. 

National Horizon 20 Amplifier 

The single -ended push -pull out - 
put stage employed in the National 
Horizon 20 amplifier is an example 
of advanced and improved design. 

l 
REMOVABLE 

PANEL PLATE 

PILOT 

LIGHT 

Fig. 1. Front View of National Horizon 20 
Amplifier. 

POWER -AMPLIFIER HUM BALANCE 
AC POWER CORD INPUT GAIN 

CONTROL I TV INPUT 

AC RECEPTACLE 

TUNER 

JSE OUTPUT / INPUT 

TERMINALS TAPE PH NO 
PLAYBACK INPUT 

Fig. 2. Rear View of National Horizon 20 
Amplifier. 

-iulo'Ta 
Single -Ended Push -Pull 

Output Stage and Other 
Features in National 

Audio Equipment 

113 Unheil B. Dunham 

The Horizon 20, shown in Figs. 
1 and 2, possesses other important 
features; but much credit for the ex- 
cellence of the following ratings 
must be given to the single -ended 
push-pull circuit. 

Harmonic Distortion - 0.3 per cent 
at rated output of 20 watts; 0.6 per 
cent at 25 watts. 

Intermodulation Distortion - 1 per 
cent at 20 watts (400 cps and 7 kc, at 
a ratio of 4 to 1). 

Frequency Response - ±0.1 db, 20 
cps to 20 kc; t 1 db,10 cps to 100 kc. 

Power Response at 20 Watts - ±0.15 
db, 20 cps to 20 kc; t 1 db, 10 cps to 
60 kc. 

Hum and Noise - 80 db below 20 -watt 
output. 

Sensitivity - 1.6 volts for 20 -watt 
output. 

The portion of the circuit involved in 
the single -ended push-pull output 
stage is shown in thé partial sche- 
matic diagram in Fig. 3. 

The signal from the phase in- 
verter V1 is fed out of phase to the 
grids of the output tubes V2 and V3. 
The plate supply for the phase in- 
verter V1 is obtained from the mid - 

am alma Ilmk 
+380 V 

point (the junction of C4, pin No. 3 of 
V3, and the blue lead) of the output 
stage to aid in maintaining signal 
balance. In this way the signal is fed 
tothe grid and cathode circuit of each 
output tube, and the push-pull cancel- 
lation of distortion is maintained. If 
the plate supply of the phase inverter 
were taken directly from the 380 -volt 
supply, the output tube V2 would be 
driven as a cathode follower; and 
signal balance would be destroyed. 

T he proper negative voltage 
(fixed bias) is applied to the grids of 
V2 and V3 to bias the output stage 
for class ABl operation. Class ABl, 
with its increased efficiency, can be 
utilized in this circuit without the 
usual amount of distortion associated 
with this class of operation because 
unity coupling is achieved between 
the output tubes independent of the 
output transformer. The signals from 
the output tubes are fed in parallel 
to the primary of the output trans- 
former T2 and not in series, as 
would be the case in a conventional 
push-pull stage. Filter capacitor 
C1B is included in Fig. 3 because this 
capacitor and the screen capacitor 
C4 complete the parallel AC signal 
circuit. 

Since the output tubes feed the 
primary of T2 in parallel, they are 

* * Please turn to page 91 * * 
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NEW ! 
- Sylvania Technical 

Manual 
-the most complete, up-to-date, 

tube reference available 

Streamline, loose-leaf format makes it easy 
to use. 
Supplement service keeps you up-to-date 
month by month. 

The new 10th edition of Sylvania's Technical Manual 
has been brought up to date completely to include the 
latest receiving tubes, picture tubes, and special-purpose 
tubes. More pages, more tubes, more features; yet 
because of its versatile format it's still the handiest, 
comprehensive manual to use. 

Manual owners receive newly released tube data in 
loose-leaf form regularly so it can be inserted in the 
manual. 

Your copy of the 10th edition of the Sylvania Tech- 
nical Data Book is available at your Sylvania Distributor 
-or you can act right now and mail the coupon below. 

-- 

MI SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 

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

University Tower Bldg., St. Catherine Street, Montreal, P. Q. 

Tough, pliable cover. 
Strong, loose-leaf 

construction 

Lists over 1000 tube types 
including: 

series -string television types 
color television receiving types 
complete picture -tube listing 
new special-purpose tubes 

plus: 
complete characteristic curves on all important 
types 
tube tester settings for 184 most popular tubes 
new Crystal Diode Chart 
new special-purpose tube chart 
new Resistance -Coupled Amplifier Data. 

The Tenth Edition of the Sylvania Technical 
Data Book is available at your Sylvania dis- 
tributor-or send check or money order for 
$2.00 to: 

SYLVANIA ELECTRIC PRODUCTS, INC. 
Dept. E 31 N 

1100 Main Street Buffalo 9, N. Y. 
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MOPAR MODELS 902 AND 903 
SIGNAL -SEEKING AUTO RADIOS 

The Mopar Model 902 and Model 
903 auto radios contain a new type of 
automatic " signal -seeking" circuit 
which eliminates the necessity for 
manual tuning; however, the manual 
knob is still provided for optional use. 
The Mopar Model 902 shown in Fig. 1 

is designed to operate on a 6 -volt 
supply, and the Model 903 is designed 
to operate on a 12 -volt supply. Other- 
wise, the two models are identical. 

Except for the automatic -tuning 
feature, these receivers are con- 
ventional 8 -tube superheterodyne 
radios. The automatic -tuning circuits 
utilize a 6CS6 tube as a phase de- 
tector and one half of a 12AU7 as a 
relay -control tube. 

The tuning mechanism is driven 
across the broadcast band by a motor 
which is deactivated when a 
station is received. The tuning 
mechanism will not always stop on all 
stations but will pass over any station 
having a signal strength below a pre- 
determined level. The operator sets 

geamifrafrif 

DESIGN 

L.=ß 
this level by means of the sensitivity 
control which is located above the 
search -tuning bar on the front panel 
of the radio. See Fig. 1. 

The four positions in which the 
control can be set provide different 
degrees of receiver sensitivity, but 
the selected degree of sensitivity is 
effective only during the time that the 
receiver is seeking a station. When 
the search mechanism is inactive, 
the receiver is operating at maximum 
sensitivity. 

The sensitivity control is 
actually a switch. In the least sensi- 
tive position (labeled TOWN), the 
tuner mechanism will stop only on 
strong local stations. In the most 
sensitive position (labeled COUNTRY), 
the tuner will stop on weak distant 
stations as well as on the strong ones . 

The two intermediate switch positions 
provide intermediate degrees of 
sensitivity. 

Since the signal -seeking tuner 
is an electromechanical device and 

TONE 

CONTROL 

SENSITIVITY 

CONTROL 
SEARCH -TUNING 
BAR 

Fig. 1. Mopar Model 
902 Signal -Seeking 
Auto Radio. 

VOLUME CONTROL 

PUSH BUTTONS 
TUNING CONTROL 

by WILLIAM E. BURKE 

and LESLIE D. DEANE 

since any rotating mechanical device 
has some inertia after the driving 
power is removed, some means must 
be provided for anticipating the ap- 
pearance of a signal when the tuner 
is sweeping over the broadcast band. 
This provision is required because 
a signal must be detected early 
enough so that after the power to the 
motor is removed, the tuner mech- 
anism can coast to a stop at the pro- 
per point. This point should be such 
that the center frequency in the band- 
width of the signal falls in the center 
of the IF passband of the receiver. 

Fig. 2 shows top and bottom 
views of the auto radio with the covers 
removed. Note the motor and the 
worm drive which move the slugs in 
the tuning coils. The clutch solenoid 
operates during the signal -seeking 
period and transfers the clutch from 
manual tuning to motor drive. 

Circuit Description 

Fig. 3 is a partial schematic 
diagram of that portion of the re- 
ceiver associated with the signal - 
seeking function. The search relay 
M9 is shown in its inactive position. 
In this position, the cathode of the 
relay -control tube V6B is not returned 
to ground and the tube does not con- 
duct. The drive motor and the clutch 
solenoid are not supplied with power, 
and a short is placed across the sen- 
sitivity switch. Under these condi- 
tions, stations can be selected by 
means of manual tuning. 

When the search -tuning bar is 
depressed to start the signal -seeking 
operation, the search relay M9 is 
energized. The cathode of the relay - 
control tube V6B is connected to 
ground by one set of contacts on the 
relay switch. The current which flows 
through V6B maintains the search re- 
lay in an energized state even though 
the search -tuning bar is released. 
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fringe antennas! 
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SUPER SUN BEAM 
Model SB662 

The new, super -sharp yogi utilizing the 
unique Tri -King dipole together with com- 
pletely insulated parasitic directors and 
reflectors! Actually two antennas in one 
for peak high and low band reception. 

Clear Beam's 5 peak 
performers solve all 
fringe problems*.. . 

TRI -KING 
Model TK1500 

Highest gain of the big screen 
antennas! Half wave electrical 
spacing. Eliminates ghosts and 
co -channel interference. Full 
radar screen - wind tunnel 
tested! 

SKY SWEEP 

Model MYS80 

A deep fringe yagi incorporating 
the new magnetic "Focal -Sharp" 
design for concentrating signal 
strength! 

,1 

BIG CHIEF 
Model BC12-2 

An advanced conical-Yagi with 
element diameters varied for 
precision tuning, matched sen- 
sitivity and peak performance on 
high and low band! 

HUNTER Model MYH50 

New wave trap principle gives 
extremely high gain, sharp di- 
rectivity, in -phase tuning on all 
channels. New, flat design for 
low wind resistance! 

-Spectrum-tested for balanced color reception' 

CLEAR ANTENNA CORP. 

BEAM Canoga Park, Calif. Chicago, Ill. 

Warehouses in Seattle, Portland, San Francisco, Honolulu, Dallas, Kansas City, Chicago, Detroit, Baltimore 
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INDUCTIVE 
TUNING 
COILS 
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MOTOR 

(A) Top View. 

The grid of the audio phase in- 
verter is connected to ground by a 
second set of contacts on the relay 
switch, and thus the receiver is muted 
while signal seeking is taking place. 
Power is applied to the drive motor 
by a third set of contacts. The sensi- 
tivity switch is connected into the 
cathode circuits of the RF and IF 

Fig. 2. Mopar Model 902 With Covers Removed. 

amplifiers by a fourth set of contacts, 
and power is applied by this same 
set of contacts to the clutch solenoid 
which disables the manual knob. 

The basis of the operation of 
the 6CS6 phase detector is centered 

CLUTCH 1 

SOLENOID 

(B) Bottom View. 

in the phase relationship between the 
signals on the primary and secondary 
of the IF transformer L6. In an IF 
transformer that is connected in a 
conventional manner, the voltage at 
the top of the secondary will lag the 
voltage at the top of the primary by 

* * Please turn to page 68 * * 
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Fig. 3. Partial Schematic Diagram of Mopar Model 902 Showing Signal -Seeking Circuits. 
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PAUSE -TIMERS. Two new re- 
cord changers in the latest catalog 
supplement of the Allied Radio 
Corporation have pause -timers for 
giving up to five minutes of silence 
automatically between records. The 
Audiogersh Miracord XA100 gives a 
choice of 5 seconds to 5 minutes; 
whereas, the Swiss -made Thorens 
CD -43 gives time lapses of 1 to 5 

minutes between 78 -rpm records and 
3 to 13 minutes between 33 1/3 rpm 
records. 

Other interesting new items 
noted include a sun battery at $1.47, 
which will feed 2 milliamperes into a 
10 -ohm load for as long as the sun 
shines bright. It' s a self -generating 
selenium photocell and can be used 
in series or series -parallel arrange- 
ments to drive transistorized 
equipment. 

A' TV hammock at $2.91 is a 
webbing network 24 inches square 
for carrying a big picture tube or a 
TV chassis; the shoulder strap is 
adjustable. Weller has now come out 
with a metal -soldering kit at $10.99. 
It includes acid -core solder (not for 
radio work), a smoothing tip f or 
heat -sealing and mending plastic 
articles, and a cutting tip for removing 
putty or cutting plastic tile. With a 
250 -watt rating, the iron is also a 
good tool for fast soldering of heavy 
TV and radio joints. 

MOVIE -MAKING. So that di- 
rectors can see exactly what is being 
filmed during the making of a movie , 

DuMont and RKO-Pathe' collaborated 
on mounting a TV camera right along- 
side the big 35 -mm sound camera on 
the same tripod. The camera output 
feeds a monitor receiver in front of 
the director. The trials were so suc- 
cessful that sound movie cameras of 
the future may all have built-in TV 
cameras. 

Dollar and Sense 
Servicing 

by >im 31,evektä 
Editor -in -Chief, McGraw-Hill Rodio Servicing Library 

JUST FOR FUN._ If you' ve got 
a four -drawer filing cabinet in the 
front office, try labeling its drawers 
EENY, MEENY, MINY, and MO. It' 11 

make people wonder about you and 
talk about you, but they' 11 also re- 
member you the next time they need 
service. 

SILENCE. Instead of enclosing 
power transformers in snug cubicles 
lined with sound -absorbing material 
to cut down annoying hum, GE engi- 
neers worked out an electronic way 
of making the sound kill itself. They 
pick up and amplify the hum, then aim 
it right back at the transformer with 
a loudspeaker. The amplifier gives 
180 -degree reversal of phase, and a 
simple adjustment of the volume con- 
trol serves to match amplitudes so 
that the sounds cancel. 

If the 30 -degree beam of silence 
from the loudspeaker isn't wide 
enough, another speaker can be added. 
That is how power companies are 
silencing neighbors who squawk about 
the noise from a substation power 
transformer. 

M i g ht be a market for this 
gadget among some of your customers, 
for aiming at a neighbor' s blaring - 
after -midnight radio. Won' t make for 
friendly neighbors in this case, though, 
because the sound -cancelling trick 
puts the whole radio in a beam of 
silence and the loud -music lover will 
hear nothing. Theoretically nothing- 
but practically, we suspect that some 
sounds will sneak out and reflect back 
and forth from room walls without 
getting cancelled. Also, no amplifier 
gives exact phase reversal at all audio 
frequencies; silencing the pow e r 
transformer was easier because the 
sounds were all harmonics of the 
power frequency. 

BOOKS FOR TV. In addition to 
technical books, television has created 
a new market for books -by -the -foot. 
In a second-hand bookstore the other 
day, we eavesdropped on the problems 
of a young lady whose boss had sent 
her out for 50 feet or so of " snazzy - 
looking" books to fill the shelves of 
a study for a forthcoming TV pro- 
gram. The clerk was quite under- 
standing and assured her that his 
books appeared on the best of pro- 
grams, and he fluently discussed 
various ways of keeping within her 
budget. 

First, they looked over the 
dollar -a -foot section - mixed sizes, 
dull -colored bindings, all right for 
top and bottom shelves on the set but 
not flashy enough to be " on -camera" 
for more than a moment. Matched 
sets at two " bucks" a foot came 
next - the complete works of poets 
of yesteryear, and the like - but even 
with these, she didn't think her boss 
would be happy. The volumes at 35 
cents apiece were better; some had 
gold lettering on nice cream -colored 
leather, but the budget began to 
scream. 

Wallpaper printed to resemble 
filled bookshelves came under dis- 
cussion at this point, but the all- 
knowing clerk told her to tune in on 
a certain channel at 11:00 that evening 
to see how " lousy" it looked. He 
then presented their rental plan by 
which she could have ten feet of liter- 
ature' s finest in bindings for two days 
for ten dollars to put right behind the 
hero's head; and she c o u Id buy 
cheaper books to fill the rest of the 
space. It was a deal. 

PUZZLE. If it still takes 
everything you earn just to live, why 
do they keep saying that the cost of 
living is changing? 

* * Please turn to page 49 * * 
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 Available for UHF and VHF 
UHF Model has only 1 db (approx.) loss at 800 me 
Easy to install 
Positive cantact assured by narrow clamping bite 
Strap or screw type construction 
RCA quality throughout 

My customers know they're getting their money's worth 
when I install an RCA Lightning Arrester. The "best 
VHF and UHF lightning arresters to come down the line," 
both types are listed by Underwriters' Laboratories, Inc. 
See your local RCA Tube Distributor. Stock up TODAY! 
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RADIO CORPORATION of AMERICA 
ELECTRONIC COMPONENTS HARRISON, N. J. 
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new 
exclusive 

rr-rol 111 
revolutionary idea in auto aerials is engineered for: 

No corrosion Color styling 
e Indestructibility Top performant 

CORROSION PROOFfihre INDESTRUCTIBLE 
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FIBERGLAS* Ward Dura -ramie aerials are made of 

the same miracle material that has revolutionized fishing 

rods and is being widely used in the new experimental 
automobile bodies. Made from millions of fibers of glass, 

woven together and impregnated with resin under terrific 
pressures, the FIBERGLAS completely protects the 

imbedded electronic wires from all had effects of weather. 
The FIBERGLAS is also the medium for the six com- 

plimentary colors in which Dura -ramie aerials are available. 
The FIBERGLAS is actually impregnated with the color- 
color cannot fade, cannot rust, cannot wear off. Dura -ramie 

FIBERGLAS aerials will bend almost double without damage. 

FIELD TESTED Thoroughly tested under the most 
rugged field conditions, Ward Dura -ramie aerials have 

been proved electronically satisfactory by famous electronic 
testing organizations. The aerial length has been proven 

long enough to give good reception without static- 
short enough to clear all garage doors. 

SELF SELLING PACKAGING Dura-ramic aerials 
are available in handsome display cartons which tell 

the whole Dura-ramic story and show an assortment of 
the six complimentary Dura-ramic colors. The package is 

a salesman you add to your staff. Dura-ramic aerials 
are also offered in the attractive individual package shown 

below. Ward Dura-ramic aerials are the most sales 
stimulating revolution in the auto -radio accessory field 

today. Cash in on the great trend to multi -colored 
autos. Sell the superior Ward Dura-ramic aerial to 

compliment any color car. 
T.M. Reg. O -CF Corp. 

PRODUCTS CORPORATIO 
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Shop Talk 
(Continued from page 17) 

receiver, the first step was to try an- 
other set of channel -5 strips. When 
the receiver was tested with the new 
strips in place, it responded normally. 
Apparently,the first set of strips did 
not possess a bandwidth wide enough 
for color; yet they would work satis- 
factorily with black -and -white signals. 

Sufficient circuit bandpass is 
much more important in color than 
in monochrome reception. To develop 
a color picture properly, not only 
must the sidebands of the color sub - 
carrier be present; but what is per- 
haps more important, the color burst 
must also be present. Without the 
burst, adequate control of the 3.58 -mc 
subcarrier frequency is impossible. 
Furthermore, in many designs, a 
certain amplitude of color burst is 
needed to force the color killer to re- 
move its cutoff bias from the chro- 
minance section. When the burst 
signal is too weak, the chrominance 
stages remain closed. 

In the preceding case history, it 
might have been possible to obtain 
color reception on channel 5 by using 
another antenna, perhaps one which 
provided more signal and hence a 
stronger color burst than the one in 
use. This possibility was not investi- 
gated because adequate color reception 
could be obtained on the other channels 
and because it was possible to correct 
the color deficiency on channel 5 so 
readily. Had the trouble proved more 
difficult, an antenna change would 
have been made. 

Another item that made this 
trouble so easy to locate was the ability 
of the color -bar generator to develop 
a signal on channel 5. This is not al- 
ways possible. Most of the color -bar 
generators now being produced for the 
service industry do not have provisions 
for supplying an RF signal on all the 
VHF television channels. The gene- 
rator used in the preceding case 
history supplied an RF signal on either 
channel 4, 5, or 6. Had the trouble 
occurred on some other channel, it 
might have been necessary to bring the 
set back to the shop and run an align - 
ment check on the front end. This cer- 
tainly would have complicated matters 
considerably. 

Case History No. 6 

A number of service calls arose 
because of customer inability to tune 
a color receiver properly for color 
reception. Particularly critical in 
this respect was the setting of the 
fine-tuning control. Each customer 
(and this included both the husband 

and the wife) was given full instruc- 
tions on the adjustment of each con- 
trol. Instruction always started with 
the reception of a black -and -white 
signal; the procedure was then ex- 
tended to reception of color signals. 
The color -intensity control was 
always adjusted before the color - 
phase or shading control. The custo- 
mer was also instructed to adjust the 
hold or linearity controls when re- 
ceiving a black -and -white rather than 
a color picture, if this ever became 
necessary. The black -and -white 
picture thus became the anchor from 
which o t h e r adjustments could be 
made. 

Case History No. 7 

A certainCBS-Columbia Model 
205 could not develop any black -and - 
white pictures at all; and in the color 
pictures that did appear, the inten- 
sities were all wrong. Blue appeared 
to be most normal; but allthe pastel 
shades of yellow, cyan, and the like 
were too dark. 

The outstanding clue was the 
fact that black -and -white pictures 
could not be developed. When this 
was linked to the behavior of the set 
when receiving color signals, the 
defect could almost be pin -pointed 
to a single stage. Let us see why. 

We knew that color signals were 
passing through the receiver; and it 
was logical to assume that whenever 
they could pass, black -and -white 
signals could also pass. With this as 
a premise, all of the RF and video 
IF stages could be eliminated. For 
that matter, so could the first video 
amplifier (which handles both signals) 
and all of the amplifiers for the color 
signal. All that actually remained 
was V 15A, the second video amplifier. 
See Fig. 2. This stage is concerned 
solely with the brightness signal, and 
a defect in it could account for the 
symptoms noted. By checking through 
this circuit, it was discovered that a 
cold solder joint at the delay line was 
preventing signal passage. When this 
condition was corrected, the receiver 
returned to operation. 

Fig. 2. Partial Block 
Diagram of CBS - 
Columbia Model 205. 

All of the foregoing case his- 
tories dealt with troubles which 
specifically affected the receiver in 
its development of color images. 
There were, in addition, a propor- 
tionate number of troubles which could 
be considered common to black -and - 
white receivers. Such troubles were 
that one set had a bad video IF tube, 
another developed audible sync buzz, 
and a third had a defect in the vertical - 
oscillator circuit. These troubles can 
be identified in color receivers with 
no more difficulty than in monochrome 
receivers and with the same servicing 
techniques. 

As a general rule, experience 
thus far has demonstrated that in the 
initial approach, first consider the 
symptoms in terms of picture versus 
sound, then picture versus raster, and 
finally monochrome versus color. 
Each step actually leads to the next; 
and when the proper differentation has 
been made, many of the possible 
sources of the trouble will have been 
eliminated, leaving a relatively small 
number of suspects to be checked. 

REVIEW 

One of the difficulties in track- 
ing down troubles in the high -voltage 
section of a television receiver is the 
combination of a fairly complex cir- 
cuitry and the presence of high volt- 
ages. Either one can be troublesome; 
both together are often formidable 
enough to slow down a technician 
unnecessarily. 

Helpful suggestions for uncover - 
ing troubles in high -voltage circuits 
are contained in two separate and 
unrelated articles. Actually, the two 
articles supplement e a ch other to 
provide a fairly complete discussion 
of high -voltage circuit servicing; 
therefore, both are being considered. 
One article appeared in the September 
1953 issue of the DuMont Service 
News; the other was published in the 
January 1953 issue of Radio and Tele- 
vision News Magazine andwas written 
by Art Liebscher of RCA. 

The DuMont Service News is 
published by the Teleset Service De - 
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...for leading TV receiver 
manufacturers 

At Du Mont there is only one 

744/iolcrAd ua, 
The Du Mont label on the carton is 
your assurance of top quality picture 
tubes. Tube after tube, month after 
month-at Du Mont there is only one 
production standard of quality - the 
finest, whether for leading TV re- 
ceiver manufacturers as original 
equipment, or for you as a replace- 
ment. 

ALWAYS INSIST ON DU MONT PICTURE TUBES. 

They cost no more than ordinary pic- 
ture tubes yet offer so much more in 
dependability and performance. 

nU MONT® 
ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J. Replacement Sales, Cathode -say Tube Division 
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partment of the Allen B. DuMont 
Laboratories, Inc., 257Sixteenth 
Avenue, Paterson, N. J. Subscription 
is $3.00 per year and includes ser- 
vice data on current DuMont television 
receivers plus monthly issues of the 
Service News. 

Radio and Television News Mag- 
azine is published by the Ziff -Davis 
Publishing Company, 366 Madison 
Avenue, New York 17, N. Y. Sub- 
scription rates for the United States, 
its possessions, andCanada are $4.00 
per year. Single copies are 35 cents 
each. 

A typical DuMont horizontal - 
output and high -voltage circuit is 
shown in Fig. 3. The entire section 
should be considered because the 
three functions it performs are all 
interrelated. It produces the re- 
quired deflection current in the 
horizontal -deflection coils, it develops 
the boost B+, and it provides the high 
voltage needed by the picture tube. 

Generally speaking, loss of de- 
flection current inthe deflection yoke 
or a decrease or disappearance of 
the boost B+ will cause the high volt- 
age to disappear, too. On the other 
hand, loss of high voltage will often 
not affect boost B+ nor deflection cur - 
rent, although no picture will appear 
on the screen. A common cause for 
the complete loss of high voltage is 
either a defective high -voltage recti- 
fier or a defective horizontal -output 
amplifier. Partial loss of high voltage 
stems from a weakened horizontal 
oscillator, a lowered B+, or a greatly 
increased value for resistor R319. 

The first step when the complaint 
is a blank screen is to check the high 
voltage. To do this quickly, remove 
the high -voltage lead from the anode 
connection of the picture tube and try 
to draw off a spark from the lead end 
by holding it a quarter of an inch or 
so from the receiver chassis. If a 
strong spark can be obtained, you can 
be reasonably certain that the proper 
amount of high voltage is being de- 
veloped. To determine the exact 
amount of high voltage present, a 
suitable VTVM or high -resistance 
VOM with an auxiliary high -voltage 
probe is required. 

This practice of drawing arcs 
from the end of the high -voltage lead 
or from the caps of either the high - 
voltage rectifier or the horizontal - 
output amplifier is widely practiced; 
and when performed by an experienced 
technician, it can be quite informative 
on the condition of the various circuits. 

A well -insulated screwdriver 
is also useful in making these tests. 
Touch the tip of the screwdriver to 
the point in the circuit from which the 
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Fig. 3. Horizontal -Output and High -Voltage Circuits in DuMont Model RA -166/171 TV 

Receivers. 

arc is to be drawn; then slowly pull 
the screwdriver away. At the plate 
of the high -voltage rectifier, a normal 
spark is 3/8 to 1/2 inch long. Further- 
more, since it is an AC spark, it will 
be rather easy to see. 

The arc at the plate of th e 
horizontal -amplifier tube is not so 
readily discernible; and in a well - 
lighted area, it may be difficult to 
observe at all. DuMont suggests that 
the volume control be turned up during 
this test. A sharp crackling sound 
when the plate cap of the amplifier 
tube is touched will indicate the 
presence of an arc. 

Spark tests are simple to per - 
form, and they frequently help pin - 
point the source of the trouble. Du - 
Mont recommends their use in the 
interests of faster servicing; however, 
when the trouble is not revealed by 
spark tests, then more elaborate 
checking is needed. For example, if 
the screen is blank and the high voltage 
is normal, checking of the picture tube 
or its B+ voltages is indicated. If the 
high voltage is not normal, then the 
B+ and boost B+ voltages to and from 
the horizontal system should be 
measured. Another good item to check 
is the waveform at the grid of the 
horizontal -output amplifier. Normally, 
the waveform will appear as shown in 
Fig. 4A. If it appears instead as 
shown in Fig. 4B or C, the defect is 
situated at a point prior to the output 
stage. 

Finally, it is well to remember 
too, that the width and linearity coils 
have an effect on the circuit and should 
be considered. 

Another common trouble dis- 
cussed in the DuMont Service News 
is blooming. This condition is 
attributable to poor high -voltage 
regulation. The chief offender in 
cases of poor regulation is the high - 
voltage rectifier. Another possible 
weak link is a misadjusted linearity 
coil. In the circuit of Fig. 3, satis- 

factory linearity can be obtained with 
the slug almost all the way in or 
almost all the way out. Only the latter 
position is correct. With the slug 
turned all the way in, blooming may 
occur. 

An open boost B+ capacitor 
C281 will also cause blooming ac- 
companied by brightness variations 
due to boost B+ change. 

In some sets, the high -voltage 
rectifier tube requires rather frequent 
replacement. This need for frequent 
replacement can usually be remedied 
by increasing the value of the series - 
filament resistor R318. 

One difficulty that service tech- 
nicians frequently encounter in testing 
high -voltage circuits is the fact that 
they have no way to observe wave- 
forms. This is because most instru- 
ments are not designed to withstand 
the high pulse voltages present. Some 
means is thus needed to reduce the 
amplitude of these pulse voltages 
without affecting their shapes. The 
DuMont service department recom- 
mends four different voltage dividers, 
and these are shown in Fig. 5. 

Part A of Fig. 5 shows a voltage 
divider which consists of two lengths 
of RG59/U coaxial cable. The longer 
cable is 3 feet long, the shorter one 
is 6 inches long. All of the outer 
shield is removed from the shorter 
strip, whereas only 3 1/2 inches of 
the shield a r e removed from the 

-longer section. Then the two cables 

Fig. 4. Waveforms at Grid of Horizontal - 

Output Amplifier Shown in Fig. 3. (A) Nor- 
mal. (B) Oscillator Inoperative or Open Cou- 
pling Capacitor C273. (C) Open Saw -Tooth 
Capacitor C272. 
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NEW Capacitor Resistor -Analyzer another 

Pyramid 

AND Quick Capacitor Checker first 
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This fine double duty instrument pro- 
vides you not only with the complete 
setup for checking and analyzing all 
types of capacitors and resistors, but 
also the "Quick Check" feature en- 
ables you to test capacitors while 
they are wired in a set. 

With the Pyramid analyzer there is no 
need to remove capacitors from the 
circuit to determine if they are open, 
shorted or intermittent. 

This new development that saves 
time in servicing and production test- 
ing serves the function that required 
two instruments previously, actually 
costs less than the older type analyzer 
plus a separate "quick" capacitor 
checker. 

PYRAMID ELECTRIC CO. 

1445 Hudson Blvd., North Bergen, N.J. 

PYRAMID 

BURTON BROWNE ADVERTISING 



INNER CONDUCTER 

TPOOIÓITST 
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73 5 TO CHASSIS 
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A 
COVER WITH 
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.2A 
TUBE SOCKET PINS 
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GROUND 

B 

TO 
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TO 
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C 
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BRAID ONLY 
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D 
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Fig. 5. Four Different Voltage -Divider 
Probes Suitable for Observing Waveforms 
in High -Voltage Section. 

are overlapped to the extent shown in 
the figure and are firmly taped into 
position with plastic electrical tape. 
At the other end of the 3 -foot section, 
a 100-mmf 500 -volt capacitor is con- 
nected between the inner and outer 
conductors. 

The reader will recognize that 
this is a capacitive voltage divider. 
Since capacitive reactance is inversely 
proportional to capacitance, most of 
the applied voltage will appear across 
the small capacitance formed by the 
overlapping coaxial sections. What- 
ever remains will appear across the 
100-mmf capacitor and will be for- 
warded to the scope. The step-down 
ratio of this divider is about 100 to 1. 

The second voltage divider is 
shown in Fig. 5B. It consists of a 
1X2A tube, which acts as a capacitor, 
and a short length of RG59/U coaxial 
cable. 

The third divider in Fig. 5C 
employs a high -voltage probe. In the 
use of this divider, two precautions 
must be observed. Do not ground the 
outer shield of the connecting cable, 
and be sure to connect a one-megohm 
resistor between the inner conductor 
of the cable and the receiver chassis. 
Failure to include the resistor may 
bring the full pulse voltage to the 
scope input and may damage t h e 
instrument. 

The final probe in Fig. 5D con- 
sists simply of a section of RG59/U 
cable. One end of the cable connects 
to the vertical -input terminal of the 
scope. At the other end of the cable, 
the outer shield is removed for a 
distance of about one inch. By placing 
this end against the glass envelopes 
of the horizontal oscillator, amplifier, 
or damper tubes, the waveforms 
pulsing through these stages will be 
coupled to the scope and appear on 
the screen. This probe (or gimmick, 
as DuMont calls it) is simple to make 
and easy to use. Its operation is 
based on capacitive coupling between 
the cable and the various components, 
and thus it has as much right to be 
labeled a capacitive voltage divider 
as the probes of Fig. 5A or B. 

bn Art Liebscher' s article in 
Radio & Television News Magazine, 
there is a series of photographs 
showing waveforms obtained in the 
section which provides horizontal 
output and high voltage in the RCA 
Victor Model 17T153 receiver. A 

schematic diagram of this section is 
shown in Fig. 6. The various wave- 
forms are illustrated in Figs. 7 through 
17. The caption of each illustration 
gives sufficient information to indicate 
where each waveform was taken, 
whether or not it is distorted, and the 
reason for the distortion. The follow- 
ing comments are in addition to those 
contained in the various captions. 
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Fig. 6. Horizontal -Output and High -Voltage Section of the RCA Victor Model 17T153 TV 

Receiver. 

Fig. 7. (A) Waveform at Top Cap of HV 
Rectifier With Probe Held a Short Distance 
From Cap. (BT, Waveform at Top Cap of HV 
Rectifier With Probe Touching Cap. 

Fig. 8. Hum Mixed With High -Voltage 
Waveform. 

In Fig. 7, the fuzziness in the 
wave is due to the corona or arcing 

Fig. 9. Expanded Waveform at Plate of 
Horizontal -Output Tube. (A) Normal 117 - 
Volt Line Voltage. (B) Line Voltage Reduced 
to 80 Volts. (C) Line Voltage Reduced to 60 
Volts. 
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another Voice of MUSIC 

"FIRST" 

The Only Low -Cost HIGH FIDELITY 
Changer on the Market Today! 

The first low-cost hi-fi record changer ever offered! The first 
precision 4 -speed hi-fi changer ever offered! An exciting advance 
in record changer convenience, the richly -styled V -M Model 
1200 4 -Speed Changer introduces new exclusive V -M hi-fi 
engineering innovations. New direct -drive 4 -speed motor (Pat. 
No. 2655812) ... new Easy -Lift support arm for front loading 
convenience . . . new precision 162/3 rpm popular "Talking 
Book" speed! 

THESE FEATURES STAND OUT: 
New 4 -Speed Control. Automatically plays 331/3, 45, 78 and the 

new talking book 161/3 rpm speeds. 

tri-o-matic" Spindle. Exclusive tri-o-matic spindle ( Pat. No. 

2523045) protects records, eliminates holders that grip record grooves. 

Records are lowered-not dropped-to spindle shelf. Air -cushion drop 

to turntable. 

Easy -Lift Record Support Arm. Front loading convenience. 

Easy -Lift handle moves arm up and to side. 

Aluminum Die Cast Tone Arm. Rigid, resonance -free and 

balanced for exact-easy-adjustment to minimum needle pressure 

specified by manufacturers. 

VM 
CORPORATION 
Benton Harbor 7, Michigan 

New Direct -Drive Motor. Assures constant 
speed at all times with minimum wow. 

New Low -Torque Mechanism. Twice the 

life, half the wear. New exclusive bearing for abso- 

lute minimum wow and rumble -free performance. 

All -Weather Dual Sapphire Needle 
Ceramic Cartridge. One needle for 161/2, 331/3 

and 45 rpm ... one for 78 rpm. 

Three -Point Spring Suspension. Protects 

records at all times ...affords absolute balance and 

stability. 

Completely Jamproof. Tone arm and all 

moving parts may be held at any time without dam- 

age to mechanism. 

Automatic Operation. Automatic tone arm 

set down for 7", 10", 12" records. 

Manual Operation whenever desired. 

Automatic Shut -Off. After last record, tone 

arm returns to rest, motor shuts off. 

f 

WORLD'S LARGEST MANUFACTURER OF PHONOGRAPHS AND RECORD CHANGERS 
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Fig. 10. Expanded Waveform at Plate of 
Horizontal -Output Tube. (A) Normal 
Damper -Tube Operation. (B) Heater Volt- 
age in Damper Tube Reduced About 50 
Per Cent. (C) Heater Vol*age in Damper 
Tube Reduced About 70 Per Cent. 

A 

y11Vvww Y `Yv'_' ...g 

Fig. 11. Waveform at Plate of Horizontal - 
Output Tube. (A) Normal Operation. (B) 
Insufficient Damper Emission. (C) Damper 
Emission Too Low for Raster Lighting. 

taking place between the probe point 
and the plate cap of the rectifier. 
When the probe tip is placed squarely 
on the cap, the corona disappears and 
the waveform becomes very sharp 
and clear. 

In Fig. 8, the hum appearing in 
the illustration was picked up princi- 
pally near the handle of the probe 

Fig. 12. Waveform at Plate of Horizontal - 
Output Tube. (A) Heater -to -Cathode Leak- 
age of 10,000 Ohms in Damper Tube. (B) 
Heater -to -Cathode Short in Damper Tube. 

Fig. 13. Waveform at Plate of Horizontal - 
Output Tube. (A) One -Half of Horizontal - 
Deflection Yoke Shorted. (B) Open in Hori- 
zontal -Deflection Yoke. 

SAsew 

Fig. 14. Waveform at Plate of Horizontal - 
Output Tube. Open Winding on Portion of 
Output Transformer Shunted by Width Coil. 

which was a high -voltage probe like 
that shown in Fig. 5C. The hum mixes 
with the high -voltage signal after the 
signal level is reduced by the probe 
resistor. 

In all of this waveform analysis, 
it will be found that the pulse shape 
is closely related to the proper per- 
formance of the deflection components 
such as the horizontal -output trans- 
former, the yoke, the damper tube, 
or the width and linearity coils. Look 
particularly for rounding at the peak 
or broadening at the base of the pulse. 
If there is an uneven base line like 
those shown in Figs. 11B or C, re - 

Fig. 15. Waveform at Plate of Horizontal - 
Output Tube. Linearity Control Shorted. 

A 

B 

Fig. 16. Horizontal Pulse As Seen With High - 
Voltage Probe at High Side of Yoke Con- 
nection. (A) Additional Damped Wave Due 
to Open Capacitor Across Half of Yoke. 
(B) Normal Waveform With New Capacitor. 

A 

B 

Fig. 17. Waveform at Plate of Horizontal - 
Output Tube. Short Between Horizontal and 
Vertical Yoke Windings. (A) Low Side of 
Horizontal Windings to Center of Vertical 
Windings. (B) High Side of Vertical Windings 
to Center of Horizontal Windings. 

duced damper -tube conduction and in- 
sufficient pulse power are indicated. 
Marked reduction in pulse amplitude 
is a sign of excessive loading which 
is g e ne r ally caused by shorted 
components such as the yoke, capaci- 
tors, or the horizontal -output 
transformer. 

MILTON S. KIVER 
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a CHALLENGE by 
NEW PORTABLE - 

Raytronic Beamer 

This portable instrument, identical in operation with the bench model, 
will make 8 tests to show, positively and accurately, the condition of any 
TV picture tube-and whether or not it is repairable. 

The exclusive Cum-o-tron improved Ray- 
tronic Gas Test . is now the only circuit 
for commercial use that employs the same 
circuitry and voltages used in picture tube 
laboratories, giving direct readings in frac- 
tions of one micro amp. 

The Raytronic Beamer makes 5 repairs 
capable of restoring up to 85% of repair- 
able tubes to satisfactory service. Endorsed 

Read What 
They Say! 
(from hundreds of 
written statements) 

and used by leading TV tube and set manu- 
facturers and their distributors, after 
exhaustive tests. 

Thousands of users have verified every 
claim made for this instrument. They are 
reaping a new harvest of extra volume, 
extra profits, attracting new customers, 
winning loyalty and boosting endorsements 
from old customers. 

Raytronic Beamer is the best piece of test 
equipment I ever used, and will do more for 
the shop owner. It is actually worth many 
times its price and is so simple to operate. 

J. S. ROHERSON, 
ROHERSON ELECTRIC SUPPLY 
Pontotoc, Miss. 

Compact carrying case con- 
tains instrument and accesso- 
ries-and is light weight, too. 

Case cover removed for bench 
work in horizontal position; 
rubber base lugs. 

The first day we used the Raytronic Beamer 
we repaired 20 CRT8s-1 27", 4 21", 9 17", 4 
16", 1 12", and 1 10". We save at least one 
CRT per day with this instrument and can't 
think of anything I would hate to part with 
more. 

A. GLASER 
ALL AMERICAN TV 
Chicago 18, III. 

See Raytronic Beamer demonstrated -TODAY! 

RAYTRONIC LABORATORIES, INC. 
9701 Reading Road Cincinnati 15, Ohio 
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Transport Mechanism in 
Concertone Model 1520 
Tape Recorder 

(Continued from page 5) 

This control switches signal 
circuits and has no control of the 
movement of the tape. 

Record -Level Control. 

Playback -Gain Control. 

Tape -Drive Control. 

This control is shown in Fig. 1 

in the OFF or idle position. When 
turned in a counterclockwise direction, 
the knob will point tothe right and the 
recorder will be in the record or play - 
back mode of operation. 

Speed -Selector Control. 

When turned to the OFF (center) 
position, this control switches off all 
power to the recorder. When turned 
in a clockwise direction, the knob will 
point to the right-hand position; power 
will be supplied to the recorder; and 
the capstan motor will run. In this 
position of the control, the motor turns 
at a speed of 600 rpm and moves the 
tape at a speed of 7 1/2 inches per 
second. In the left-hand position, 
power is supplied to the recorder and 
the windings are switched in the motor 
to cause it to turn at 1200 rpm and 
therefore the tape is moved at a speed 
of 15 inches per second. The capstan 
motor is a hysteresis synchronous 
motor which turns at all times when 
the control is turned to one of the ON 
positions. 

Fast -Forward and Rewind Control. 

The fast -forward and rewind 
control is shown in neutral (center) 
position. When turned clockwise, the 
knob points to the left-hand position 
and the tape rewinds on the supply 
reel. When the control is turned 
counterclockwise, the knob points to 
the right-hand position and the tape 
winds at high speed on the take-up 
reel. More details will be given later 
about the operation of this control. 

Reel Accommodations 

Although the Model 1502 is large 
enough to accommodate 10 1/2 -inch 
reels (the base measures 14 by 22 
inches), a 5 -inch reel is shown in 
Fig. 2 as the supply reel and a 7 -inch 
reel is shown in place in the take-up 
position. The tape is threaded, and 
the tape -drive control is in the record 
or playback position. The covers 
have been removed from the head 
assembly. 

RECORD PLAYBACK -MONITOR CAPSTAN TAPE 

HEAD HEAD GUIDE 

T, ERASE 

TAPE HEAD 

TAPE PRESSURE 

GUIDE PADS 

TAPE -DRIVE PRESSURE PAD AND SHIELD PRESSURE 

CONTROL KNOB ROLLER ASSEMBLY ROLLER 

Fig. 4A. Position of Parts in Head Assembly With Tape Threaded and Tape Drive Control 
Off or Idle. (Covers Removed.) 

Fig. 4B. Parts Which Move When Tape Drive Control Is Moved to Record or Playback 
Position. Positions Before Moving Are Shown in Black and After Moving Are in Red. 

100 -OHM, 20 -WATT 

RESISTCR 

FLYWHEEL ON 
CAPSTAN MOTOR 

(CAPSTAN MOTOR 
HIDDEN BY 

FLYWHEEL) 

CAPSTAN -MOTOR 
CAPACITOR 

TAKE-UP AND 
FAST -FORWARD MOTOR 

SPEED -SELECTOR 

SWITCH 

REWIND AND 
FAST -FORWARD 
CONTROL 

TAPE -DRIVE 
CONTROL 

REWIND 
MOTOR 

Fig. 5. Bottom View of Concertone Model 1502. 
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Announcing the NEW 

e 36 

Your answer to those calls for a 

PRINTED CIRCUIT 

REPLACEMENT CAPACITOR 
Perhaps you've already had calls for printed circuit replacement 
capacitors. Now you can offer your customers the first mass produced 
capacitors for printed circuit chassis. Remember, the new Type 36 
plug-in tubular is an exact replacement for most of today's new printed 
circuit chassis. To stock up now, see your Sangamo jobber or write direct. 

MOISTURE - 

RESISTANT 

END FILL 

LEADS ARE CUT 

AND PROPERLY 

SPACED TO FIT 

7.>raee rF ,6rav 

01 

BAKELITE 

MOLDED CASE 

Exact replacement 

in most of today's 

printed circuit chassis 

dome gore ft, 

SANGAMO ELECTRIC COMPANY ': 
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In Fig. 3, the reels have been 
removed to show the spindle which 
accommodates s m a 11 plastic reels 
without the use of adapters. The 
adapter shown on the take-up spindle 
must be used when a large 10 1/2 - 
inch reel is being used. Small reels 
and adapters fit on the center spindle 
and are turned by the drive pin. The 
adapter then drives a 101/2 -inch reel. 

The supply and take-up spindles 
are identical. The body of the spindle 
assembly has a diameter of nearly 
1 1/2 inches and a length of approxi- 
mately 1 3/8 inches, and this body 
serves as a turntable andbrake drum. 
The brake shoes (not visible in the 
figure) are flat felt -covered plates 
that make contact with the sides of 
the spindles to stop the reels. 

Head Assembly 

A close-up view of the head 
assembly is shown in Fig. 4A. The 
tape -drive control is in the OFF or 
idle position. The tape is threaded 
and in its normal position but does not 
touch the heads nor the capstan be- 
cause the pressure pads and pressure 
roller are moved away from the heads. 
If the speed -selector switch is turned 
to one of the ON positions, the capstan 
will turn but the tape will not move 
because it does not contact the capstan. 

The same view is shown in Fig. 
4B but with the tape, pressure pads, 
and pressure roller shown in red to 
indicate the positions of the parts after 
the tape -drive control has been turned 
to the record or playback position. 

Only those parts which move when this 
control is turned are shown in red. 
The positions before turning the con- 
trol are shown in black. The pres- 
sure -pad and roller assembly is then 
moved toward the heads. The pressure 
pads press the tape against the faces 
of the heads, and the pressure roller 
holds the tape against the capstan. If 
the speed -selector control is turned 
on, the capstan will turn and pull the 
tape across the face of the heads be- 
cause of the pressure exerted by the 
pressure roller upon the tape against 
the capstan. Note how the face of the 
playback -monitor head and the tape 
are shielded when the pressure -pad 
assembly is in the record or playback 
position. 

Capstan, Rewind, and 
Take-up Motors 

A general view of the underside 
of the Model 1502 is shown in Fig. 5. 
The capstan motor is a two -speed 
hysteresis synchronous motor which 
turns at 600 and 1200 rpm to obtain 
tape speeds of 7 1/2 and 15 inches per 
second. Drive is direct because the 
motor shaft is the capstan. 

TAKE-UP MOTOR BRAKE -RELEASE AND ._AM 

BOOSTER SWITCH INTERLOCK ROD 

NOTCH 
IN CAM 

L= / R KE-L P MO -CR 
Sw/I-C i 

Fig. 6A. Position of Parts When Tape Drive Control Is in Idle Position. 

Fig. 6B. Parts Which Move When Tape Drive Control Is Moved to Record or Playback 
Position. Positions Before Moving Are Shows* in Black and After Mooing Are in Red. 

SPINDLE 

(BRAKE DRUM( 

BRAKE 

SHOE 

REWIND 

MOTOR 

REWIND 'SUPPLY} BRAKE -RELEASE TAKE-UP MOTOR 
MOTOR BRAKE ARM ADJUSTING COLLAR BRAKE ARM 

32AKE 

31OE 

SP HOLE 

(BRAKE DRUM) 

TAKE-UP 

MOTOP 

CAM 
TAKE-UP MOTOR NOTCH BRAKE TENSION (REWIND AND BRAKE -RELEASE ROC REMIND MOFCAT 

SWITCH IN CAM SPRING FAST -FOR ,IARD INTERLOCK EXTENS+C -.1 ARM SWITCH 

CONTROL! 

Fig. 7A. Position of Parts When Rewind and FasE-Forward Control Is ir Off or Idle Position. 
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THE ALL NEW 

BASF/9aJJ 
Automobile Antenna 

Yes, it's a HIT! A NEW and IM- 

PROVED automobile antenna with more on 

the ball than anything you've ever handled... 
designed by the same team that produces orig- 
inal equipment antennas for such fine manu- 

facturers as Bendix, Crosley, DuMont, 
G.E., Lear, Motorola, RCA, Westing- 
house and Zenith. 

the antenna 

TRADEMARK 

46 

MANUFACTURERS OF 

The "Baseball" is loaded with new sales 
punch ... an extra rugged, quality -built an- 
tenna with positive grounding action ... no 
danger of wet -weather shorts ... finest triple - 
chrome plating ... and a price that means 
easy sales and profits. 

Best of all, the Baseball Antenna is 

made by a team that specializes in the auto- 
mobile antenna field . . . concentrates its 
merchandising and advertising support on 
this one product. 

Yes, the "Baseball" gives you a bet- 
ter play for your money all the way around, 
so step up to the big leaguers - join the all- 
star names who use A/S products - write 

today for complete information, cata- 
logs and prices on the NEW "Baseball" 
Automobile Antenna! 

Call your distributor today 
for complete details. 

specialists co. 
RADIO COMMUNICATIONS ANTENNAS 

12435 Euclid Ave., Cleveland 6, Ohio - SW. 1-2753 
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The rewind and take-up motors 
are heavy-duty four -pole induction 
motors. These are also direct drive 
because the spindle assemblies are 
fitted on the motor shafts and are 
secured with set screws. As men- 
tioned previously, these motors are 
fitted with mechanical brakes. 

Fig. 6A shows the cam and lever 
of the tape -drive control. The cam 
operates the brake -release and inter - 
lock rod. The lever trips the power 
and booster switches which are con- 
nected to the take-up motor. The 
tape -drive control is shown in the 
OFF or idle position. The lever is 
holding the switch of the take-up 
motor in its OF F position. The 
booster switch connected across a 
100 -ohm, 20 -watt resistor is in its 
normal (closed) ON position. T h e 
notch in the cam is aligned with the 
end of the brake -release rod. In this 
position, no pressure is exerted upon - 
the rod by the cam. 

Shown in red in Fig. 6B are the 
parts which move when the tape -drive 
control is turned to the record or 
playback position. Red indicates the 
positions after the control was moved, 
and black shows the positions before 
the control was moved. The lever has 
released the switch of the take-up 
motor and has depressed the booster 
switch. The cam has rushed the 
brake -release rod. These movements 
follow a necessary sequence. 

During the first part of the ro- 
tation of the tape -drive `control as it 
is turned to the record or playback 
position, full power is applied to the 
take-up motor by the motor switch 
because the booster switch is still in 
its ON position. At the same time, 
the brakes of the rewind and take-up 
motors are released when the cam 
pushes on the brake -release rod. 
When the rotation of the tape -drive 
cont r o 1 is nearly completed, the 
booster switch is turned off and there- 
fore the torque of the take-up motor 
is reduced. It is reduced when the 
booster switch is opened by the lever 
because the 100 -ohm, 20 -watt resistor 
is connected in series with the take- 
up motor. (The rewind motor is con- 
nected in parallel with the resistor.) 

The boost in power is needed 
when the tape begins to move because 
the capstan starts moving the tape 
when the tape -drive control is turned; 
therefore, the take-up reel requires 
added power to start turning to store 
the tape. After the tape motion is 
started, less power is required to 
maintain tension. Remember that the 
capstan pulls the tape across the heads 
and that the take-up and supply reels 
only maintain tension during the re- 
cord or playback modes. Since the 
rewind motor is connected in parallel 

Fig. 7B. Parts Which Move When Tape Drive Control Is Moved to Record or Playback 
Position. Positions Before Moving Are Shown in Black and After Moving Are in Red. 

Fig. 7C. Parts Which Move When Fast -Forward and Rewind Control Is Moved to Rewind 
Position. Positions Before Moving Are Shown in Black and After Moving Are in Red. 

Fig. 7D. Parts Which Move When the Fast -Forward and Rewind Control Is Moved to 

Fast -Forward Position. Positions Before Moving Are Shown in Black and After Moving 

Are Shown in Red. 
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Other Radion 
Sales Builders: 

Portable Field Strength 
Meter for VHF UHF, 

Original all-purpose 
lightning arrester. 

BEHOLD THE 

PROFIT -PAN 

CARTON 

THAT BOOSTED 
SALES 23%* 

A single carry -out carton won't change 

your salesroom into a super market 

overnight, but if your antenna sales 

haven't kept pace, here's a proven 

merchandising method for you to use. 

*National average 

% INCREASE IN ORDERS OCT. '54 THROUGH MARCH '55 
OVER SAME MONTHS PREVIOUS YEAR 

DISTRIBUTOR IN: % DISTRIBUTOR IN: % DISTRIBUTOR IN: % 

Atlanta, Ga. 31 Detroit, Mich. 26 Pittsburgh, Pa. 41 

Austin, Tex. 100 Kansas City, Mo. 48 St. Louis, Mo. 110 

Buffalo, N.Y. 8 Los Angeles, Cal. 48 St. Paul-Mpls., Minn. 92 

Chicago, III. 11 Memphis, Tenn. 20 San Antonio, Tex. 230 
Cincinnati, Ohio 21 Milwaukee, Wis. 9 San Francisco, Cal. 23 

Cleveland, Ohio 8 Oklahoma City, Okla. 11 Seattle, Wash. 300 
Columbus, Ohio 26 Omaha, Nebr. 16 Spokane, Wash. 42 

Dallas, Tex. 4 Rochester, N.Y. 20 Syracuse, N.Y. 18 

THE RADION CORPORATION 
DEPT. R, 1130 W. WISCONSIN AVENUE, CHICAGO 14, ILLINOIS 
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