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ONLY IRC GUARANTEES 

SATISFACTORY MECHANICAL FIT 

AND ELECTRICAL OPERATION 

OR DOUBLE -YOUR -MONEY -BACK 

The typical manufacturer's specifications 
shown here are exactly duplicated by 
IRC QJ-180 control. CONCENTRIKIT 
assembly includes P1-229 and R1-312 
shafts with B11-137 and B18 -132X 
Base Elements, and 76-2 Switch. 
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WHY IRC EXACT DUPLICATES 

ARE DOUBLE -MONEY -BACK 

GUARANTEED 

2 E.-rHD. 
15 

SWITCH 3 AMPS 125 V MIN. 
DAP S. T 

The mechanical accuracy of IRC Exact Duplicate 
Controls or universal CONCENTRIKIT equivalents 
is based on set manufacturers' procurement prints. 
Specifications on those prints are closely followed. 

Shaft lengths are never less than the set manufacturer's 
nominal length-never more than 3/" longer. 

Shaft ends are precisely tooled for solid fit. 

Inner shaft protrusion is accurately duplicated 
for perfect knob fit. 

Alterations are never needed. 

For Exact Duplicate Controls, specify IRC. 
Most Service Technicians do. 

INTERNATIONAL RESISTANCE CO. 
423 N. Broad Street, Philadelphia 8, Pa. 

In Canada, International Resistance Co., Ltd., Toronto, Licensee 
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All -Channel TV Antenna 

THESE QUALITIES HAVE BEEN COMBINED INTO THIS SINGLE ANTENNA - 
THE ULTAMATIC .. . 

* LOW VCLTAGE STANDING WAVE RATIO ...the mis-molch between antenna and 
transmission line is Icwer than four competitive types tested, an attribute to its 
broad b nd quality. 

* FRONT -le -BACK RATIO ... higher than multi -element, yogi -type antennas, mini- 
mizing c, -channel interference. 

* GAIN ... expressed in decibels, is a ratio of signal voltage developed by an an- 
tenna over that of reference folded dipoles. It is not a quality sold by the pound 
or achieved by the addition of meaningless elements. The curves shown accurately 
describe the gain of the Ultamatic. Loss of sound or picture due to erratic antenna 
response is eliminated. 

MECHANICAL FEATURES 
* Aluminu.n screen reflector of exclusive foldout design, assembled in seconds with 

adequate stability for years of trouble -free service. Longer elements insure maxi- 
mum fro it -to -back ratio on channels 2.6 and are more closely spaced for increased 
performance on channels 7-13. 

* Dipole and boom assembly ore of heavy gouge, seamless tubing. Dipoles fold out 
and are rigidly supported and reinforced to minimize sag and sway. 

* Specificclly designed mechanically by stress analysis of each unit and sub -assembly 
to provi ie a low vibrational period of all elements - your assurance of trouble - 
free installations. 

MODEL UM -213 ...double stacked UM -213-2 

THE RADIART CORPORA 
CLEVELAND 13, OHIO 

WTV ANTENNAS * AUtO AERIALS it VIE 

for the 
FIRST time 

...the FIRST 
Antenna with 

which You Can 

perfectly synchronized for 
monochromatic and color TV 

Most Uniform Gain Response The gain response DOES NOT 
VARY MORE THAN 3 D. B. ON ANY CHANNEL across the band. 
This quality is exceedingly important in color reception to insure 
adequate color synchronization without resetting. 
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AND ASK THEM IF WE coULE 
E3.c.Z2RcpW A FEW SP2AGUE CAPACITCDRS. 

Don't Be Vague.. Insist on SPRAGUE 

Accept no substitutes. 
There is a Sprague 
Distributor in every 
sales area in the 
Ur iced States. Write 
fo- the name of your 
nearest source of sup- 
ply today. 

et Trademark 

Insist on Sprague 
TWIST -LOK, 'LYTICS 

Sprague TVL's fill the top 
performance bill in the tough- 
est TV circuits. High tem- 
peratures, surge voltages, rip- 
ple currents won't faze them. 
Like all Sprague capacitors, 
Twist -Lok 'Lyrics are your 
first line of defense against 
expensive call-backs. 

I 

Insist on Sprague 
TEL-OHMIKE 

This capacitor -resistor ana- 
lyzer is the handiest instru- 
ment you can buy! Moderately 
priced for radio and TV re- 
pair shops, the Model TO -4 
Tel-Ohmike offers top qual- 
ity and accuracy for every 
service need. Priced so you 
can afford it at S73.Ñ o 

SPRAGUE 

Insist on Sprague 
ATOMS' 

The smallest TV 'lytics made 
-and the only small ones for 
85°C (185°F) up to 450 volts 
d -c. Guaranteed for low leak- 
age and long shelf life, they 
withstand high temperatures, 
high ripple currents, high 
surge voltages. From crowded 
TV chassis to jam-packed 
portables, Sprague Atoms fit 
'em all. 

Get your copy of Sprague's latest radio and TV 
service catalog C-610. Write Sprague Products 
Company*, 105 Marshall St., North Adams, Mass. 
`Distributors' Division of Sprague Electric Company 

WORLD'S LARGEST 
CAPACITOR MANUFACTURER 
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YOwBil Bay 
RCA WR -59C 

Television Sweep Generator 

In color receivers, all of the color informa- 
tion is contained in the region from about 
2 Mc to 4.1 Mc on the over-all rf-if re- 
sponse curve, as shown in Fig. 1. Any loss 
of gain in this region will wea Ken the color 
signals. If the loss is apprec able, it may 
result in such effects as poor color sync, 
poor color "fit" (incorrect registration of 
color and brightness information on the. 
kinescope), or cross -talk or calor contam- 
ination between I and Q channels. 

The rf-if amplifiers must be aligned 
correctly to provide flat response for 
modulating frequencies up tc 4.1 Mc. The 
RCA WR -59C Sweep Generator and 
WR -89A Marker Generator provide the 
flatness of sweep output and crystal accu- 
racy essential for aligning color circuits. 

In color receivers, there are a number 
of video -frequency sections, including the 
video amplifier, the bandpass amplifier, 
the demodulator channels (see Figures 2, 
3, 4), and the green, red, and blue matrix 
networks-including the adders and out- 
put stages. A flat video sweep extending 
down to 50 Kc is a necessity in checking 
or aligning the tunable bandpass filter 
and the I and Q filters. Late .-nodel RCA WR -59C Sweep Generators pro- 
vide a Hat video sweep extending down to 50 Kr. They also cover all rf 
and if ranges required for bcth color and black -and -white receivers. 

Get full details today from your RCA Distributor. 

REMEMBER that the high vo:t- 
age (up to 30,000 volts and 
more) must be set to the spec- 
ified value before adjusting 
purity and convergence. The 
RCA VoltOhmy sts can be 
used with the RCA High Volt- 
age Probe (WG -289 and WO - 
206 Multiplier Resistor) to 

RCA WG -289 measure dc voltages up to 
High Voltage Probe 50,000 volts. 

RCA WR -89A 
Crystal -Calibrated Marker Generator 

RCA WV -97A 
Senior VsltOhmyste 

Now off the 
press - RCA's 
new enlarged, 
2nd edition of 
"Practical Color 
Television for 
the Service In- 
dustry." Price: 
$2.00 from 
your RCA dis- 
trit utor. 
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Fig. 3. 
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RADIO CORPORATION of AMERICA 
r1Eîr 6QiIlPN,rNr HARRISON. N. Jr. 
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Tips on Servicing 

UHF Tuners 

und Converters 

Commercial telecasting on 
channels 14 through 83 which occupy 
a band of frequencies from 470 me to 
890 me has opened a new field of 
service for the electronics technician. 

Reception on channels 14 through 
83 requires the use of an external UHF 
tuner. Some television receivers 
equipped with turret type VHF tuners 
may be converted to UHF reception 
by the installation of the proper UHF 
strips. These UHF strips have been 
found satisfactory for local reception 
when a strong signal is available. 
UHF converters, tuners, and strips 
have been dealt with at length in a 
large number of publications; b u t 
little has been said of the service 
problems which are peculiar to UHF 
reception. This article is intended 
to present some of these problems 
and their solutions. 

The UHF antenna installation is 
of prime importance. This is true 

VTWv1 

OSCILLO CCIPE 

TEST 

RECEIVER 

s 
by ea &in . fzeuny, qt. 

even for local reception. The propa- 
gation characteristics of UHF waves 
are such that misplacement of the 
antenna by even a very short distance 
maybe sufficient to detract seriously 
from the signal or even to result in 
a completely unusable signal. 

Before trouble -shooting pro- 
cedure is started on a UHF converter 
or tuner, the UHF antenna system 
should be checked to make sure it is 
functioning properly. This may be 
done by connecting a UHF converter 
of known good quality between the 
UHF antenna and the VHF input to the 
customer's receiver. If the antenna 
is functioning properly and the VHF 
portion of the receiver is in proper 
operating condition, the UHF station 
should be received. Should the antenna 
system be found at fault, refer to 
PF INDEX numbers 37, 38, 39, and 
41 inwhich problems relating to UHF 
antennas and their placement were 
covered. These articles based upon 
the results of UHF field surveys should 
answer most any question which might 

82 -CHANNEL CETENT TUNER 

USED IN TESTS 

CONVERTERS ï 

USED IN TESTS'. 

MODEL 84 -TV 
SIGNAL GENERATOR 

CONSTAN 
TRANSFORMER 

TUBES AND CRYSTALS 

i USED IN TESTS 

MATCHING 
TRANSFORMER 

Fig. IA. Equipment Setup Used in Tests. 

arise concerning UHF antennas, their 
location, and orientation. 

In order that some of the prob- 
lems peculiar to UHF converters and 
tuners might be more clearly under- 
stood, the following procedure which 
is often used in servicing VHF tuners 
is outlined for comparison with 
procedures for UHF servicing. 

1. In servicing a VHF tuner for 
frequency drift, the usual procedure 
is to replace the oscillator tube with 
a tube of known good quality. If the 
original oscillator tube is defective, 
its replacement will in most cases 
correct the trouble. As a rule, no 
tuning or alignment will be required 
as a result of replacing the oscillator 
tube. 

2. Should low sensitivity of the 
VHF tuner be the complaint, the usual 
procedure is to replace the HF 
amplifier tube with one of known good 
quality. If the original tube is defec- 
tive, the trouble will usually be 
corrected. As in the case of the 
oscillator tube replacement, no 
alignment is usually necessary. 

3. In the event that replacement 
of the local -oscillator tube does not 
correct the frequency drift or the 
replacement of the RF amplifier tube 
does n o t restore the sensitivity to a 
normal level, further procedure will 
be necessary. In most cases, normal 
t r o u b l e -shooting procedures will 
reveal the defective component or 
components. Replacement of such 
components requires only that 
reasonable care should be taken to re- 
turn the components to approximately 
their original position. In most cases, 
no alignment is required. 

Reports from the field have 
indicated that the two most common 
complaints concerning UHF con- 
verters and tuners are frequency 
drift and low sensitivity. Defective 
local -oscillator tubes are usually the 
cause of excessive frequency drift; 
whereas, improperly operating 
crystals are generally the cause of low 
sensitivity. In many cases, the re- 
placement of these units will remedy 
the trouble . There are times, 
however, when s u c h replacement 
necessitates further procedure such 
as partial realignment or in some 
extreme cases complete realignment. 
Slight variations in interlectrode 
capacity and in other tube character- 
istics may result in a change in the 
total capacity of a tuned circuit. Since 
only a small value of capacitance and 
inductance is required to tune across 
the entire UHF band, the small change 
of capacity caused by changing a tube 
may cause the circuit to be detuned 

* * Please turn to page 81 * * 
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Right for You 
and Your Customers 

4 

óQf 

Because of excellent drift char- 
acteristics and extremely accurate 
taper curves, Mallory Midgetrols 
give your customers the set per- 
formance they want-long and 
trouble -free. Mallory Midgetrols 
are engineered for precision per- 
formance in both TV and radio sets 
despite variations in temperature 
and humidity. 

Because of simplified de- 
sign and construction, Mallory 
Midgetrols are easy to install 
quickly. Round, tubular shafts can 
be cut fast, accurately ... are easily 
adapted for split -knurl, flatted, or 
set screw type knobs. And you can 
attach AC switches without con- 
trol disassembly. 

Because from every angle- 
quality, price, performance- 
Mallory Midgetrols are right for 
you ... and your customers. Use 
them always. 

Look at ALL 3 Features of this Mallory Control "Deal" 
(1) With the special Mallory Control Kit you get a selection of 

controls and switches that give coverage of more than 50 radio 
and TV set models. (2) The Controls are selected on the 

basis of set popularity in your area. (3) You get FREE 
a metal storage cabinet when you buy this deal. 

Ask your Mallory Distributor or write P. 0. 
Box 1558, Indianapolis, Indiana. 

N.o 

111 sIL* elm 
I 

a NI RL®® 
IN ®_ ` ism 

MALLORYP. R. MALLORY a CO. Inc. 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS POWER SUPPLIES CONVERTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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COLOR ir 
TRAINING SERIES 

Up to this point in the Color TV Training Series, 
we have discussed the color -receiver stages which are 
necessary for the reception of both color and monochrome 
signals. These stages correspond very closely to those 
found in a conventional monochrome receiver. Minor 
differences in the two types of receivers are present, 
and those differences have been discussed. 

We are now ready to enter the discussion about 
those stages which extract the color information from 
the composite signal and which prepare this information 
for application to the color picture tube. These stages 
have nothing to 'do with the luminance portion of the 
composite signal. As has been shown, the luminance 
signal is handled in the luminance channel of the receiver. 
Refer to Fig. 6-1 for the layout of the sections whicn 
have been discussed and of those which are to be covered 
in this part. 

In order to be utilized by the picture tube in the 
color receiver, the color information which is in the 
form of a 3.58 -mc signal must first be separated from 
the luminance portion of the composite color signal. `t1 

bandpass amplifier and a filter network are used for this 
purpose. Then, the 3.58 -mc color signal is fed from the 
bandpass amplifier to two demodulators (not shown in 
Fig. 6-1) which extract two color -difference signals 
from the 3.58 -mc signal. In order for the latter function 
to take place, two continuous -wave (CW) signals are 
required by the demodulators. These CW signals are 
generated and controlled by a section referred to as the 
color -synchronization section of the receiver. A burst 
amplifier, a keyer, a 3.58 -mc oscillator, and a control 
circuit are used in the color -synchronization section. 

During the reception of a monochrome signal by 
the color receiver, a means of cutting off the chrominance 
channel is provided. -This function is performed by the 
color -killer section, the operation of which automatically 
disables the chrominance channel when there is no color 
signal being received. 

These three sections of the receiver - the bandpass 
amplifier, the color -synchronization section, and the 
color killer - are the sections which will be discussed 
in this part of the training series. First, we will trace 
the color information up to the input of the demodulators; 
then, we will show how the CW signals are developed by 
the color -synchronization section. Since the color killer 
is controlled by the color -sync section and since it affects 
the operation of the bandpass amplifier, this stage will 
be discussed after the bandpass amplifier and the 
color -sync section are covered. 

Bandpass Amplifier 

The purpose of the bandpass amplifier (sometimes 
referred to as the chroma amplifier) is to separate the 
color information from the composite signal and feed it 

PART VI 
COLOR RECEIVER CIRCUITS 

111 y C. P. Oliphant and Verne M. Ray 

358 OSC 

CON RIX 

Fig. 6-1. Partial Block Diagram of a Color Receiver Showing 
Sections Previously Discussed and Those to Be Covered in This 
Issue. 

to the color demodulators. At the signal take-off point 
for atypical bandpass-amplifier section is the composite 
color signal which includes the color signal; the luminance 
signal, the color burst, the sync, and the blanking. The 
signal is usually taken off at the first video amplifier. 

Only the color portion of the composite signal 
appears at the output of the bandpass-amplifier circuit. 
Between the signal take-off point and the input of the 
demodulators, any remaining 4.5 -mc signal has been 
attenuated, the luminance signal has been blocked, and 
the color burst and sync have been keyed out. 

oCrH o 

50 

CHROMA BANDPASS AMP 

6AN8 

15 

BM-0GASS PRIMARY 

BANOPASS 
SEC 

500-, 
BSV SATqATION 

LA TORS 

Fig. 6-2. Chroma -Bandpass -Amplifier Circuit in RCA Victor Model 
CT -100 Color Receiver. 
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wiG.. ' ONE SOURCE 

TO MEET ALL 
YOUR FUSE NEEDS!... 

Constant research and engineering over the past 
39 years have resulted in a most complete line of BUSS 
fuses: dual -element (slow blowing), renewable and 
one time types ... in any size from 1/500 amperes up - 
plus a companion line of fuse clips, blocks and holders. 

To make sure that BUSS fuses meet the highest 
standards of dependability ... every BUSS fuse 
normally used by the Electronic Industries is tested in 
a sensitive electronic device that automatically 
rejects faulty fuses. 

Many manufacturers and service organizations 
have standardized on BUSS fuses to simplify their 
buying, stock handling and records - and to 
safeguard their good -will and reputation. You too, 
will find it good business to let BUSS meet all your 
fuse needs. 

BUSS is the PROFIT brand 
because it is the KNOWN brand. 

BUSS fuses have ready customer acceptance. 
The millions and millions of fuse installations for 
home, farm and industry have firmly established 
the dependability and unquestioned high quality 
of BUSS fuses. And BUSS fuses stay sold because 
your customers stay satisfied. 

Makers of a complete line of fuses for home, farm, commercial, electronic and industrial use. 

TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 

BUSSMANN Mfg. Co. (Div. McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 

N E W Complete 

TELEVISION 
FUSE LIST 

Shows proper fuse to use 

How fuse is mounted 
What fuse protects 

SEND TODAY FOR YOUR FREE COP 
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Shown in Fig. 6-2 is one method of obtaining the 
chrominance signal from the composite color signal. 
This circuit is the one used in the RCA Victor Model CT -100 
color receiver. It employs one stage of amplification 
and is referred to as the chroma-bandpass amplifier. 
The name specifies that this stage passes and amplifies 
the chrominance portion of the video band of frequencies. 
Let us see how this is accomplished. 

wiejleadir" 

WI 

Fig. 6-3. Signal at the Cathode of the First Video Amplifier in 
Fig. 6-2. 

The composite color signal is taken off at the cathode 
of the first video amplifier. Waveform W1, the signal 
that appears at the cathode of the first video amplifier, 
is shown in. Fig. 6-3. The combination of L29 and C67 
in the cathodecircuitforms a 4.5 -mc trap which removes 
any remaining sound signal. Up to the coupling capacitor 
C142, we have a signal which consists of chrominance 
and luminance, sync and blanking, and color burst. 

The small value of capacitor C142 results in the 
removal of most of the luminance or Y component, but its 
reactance is sufficiently low at 3.58 megacycles that the 
chrominance signal is efficiently coupled to the grid of 
thebandpass amplifier. Waveform W2 in Fig. 6-4 shows 
the signal as it appears on the right side of 0142. This 
is the signal that is present at the grid of V26. Notice 
that the center of each color bar is on the same level. 
The contrast control R5 varies the level of the input 
signal of the bandpass amplifier. It is ganged with the 
contrast control in the grid circuit of the second video 
amplifier. This provides proper tracking of the luminance 
and chrominance signals. The correct ratio of luminance 
to chrominance must be maintained so that the saturation 
of the colors will be correctly reproduced. 

The input signal of the chroma-bandpass amplifier 
is developed across the contrast control R5. As shown 
on the schematic of Fig. 6-2, the bottom terminal of R5 
goes to the color -killer stage. The operation of this 
stage will be discussed later. 

The output of the chroma-bandpass amplifier V26 
contains the chrominance portion of the transmitted 
signal Waveform W3 in Fig. 6-5 represents the signal 
at the plate of V26. When comparing this waveform with 
the one shown for the input signal in Fig. 6-4, it can be 
seen that the sync, blanking, and color burst have been 
removed. This is accomplished by keying off the stage 
during horizontal -retrace time. A horizontal pulse from 

Fig. 6-4. Signal at the Grid of the Chroma -Bandpass Amplifier 
in Fig. 6-2. 

a winding on the high -voltage transformer is coupled to 
the screen grid by C147 and cuts off the tube during 
horizontal -retrace time. Resistor R189 isolates the 
transformer fröm the screen grid. The horizontal pulse 
is slightly integrated by the capacitor C146. In this way 
the sync pulses and color burst which are not required 
in the chrominance section are keyed out, leaving only 
color information in the output of the bandpass amplifier. 
R187 provides cathode bias for this stage, and bypass 
capacitor C15 prevents degeneration at the horizontal - 
scanning rate. Thus, a constant bias is provided. The 
pulse which is present on the screen grid is waveform 
W4 shown in Fig. 6-6. 

Thé frequencies which are passed by the bandpass 
amplifier are limited by the filter network L39. Fre- 
quencies in the range of 2 to 4.4 megacycles are allowed 
to pass to the demodulators. Shown in Fig. 6-7 is the 
response curve of the bandpass amplifier. The capacitor 
C148 couples the color information to the input of the 
demodulators. Waveform W5 in Fig. 6-8 shows the signal 
after it has passed through the coupling capacitor C148. 
Any luminance information that might get through the 
bandpass circuit is filtered out by the bandpass 

* * Please turn to page 41 * * 

N4 

0141111 

Fig. 6-5. Siena' at the Plate of the Chroma -Bandpass Amplifier 
in Fig. 6-2. 

Fig. 6-6. Keying Pulse at the Screen of the Chroma -Bandpass 
Amplifier in Fig. 6-2. 
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25CÚ6 

RATED 
12CÚ6 

NEW C. with all the 
6CU6"cost a 

at no 
It 

for 
features ow available for 

series-string eries- 
stri 

9 
operate for 

6036,Combd 
t12CU 

2t 
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free on request. 

MECHANICAL FEATURES 

OF 6CU6 

1. 

2. 

3. 

4. 

5. 

6. 

Heavier -gauge plate with large 
radiating fins. 

Vents in beam plates and plate 
aligned for maximum radiation 
of heat from grids. 

Anti -arc rings for uniform dis- 
tribution of electrostatic field. 

Anti -arc mica eyelets. 

T-12 transmitting -type bulb. 

Plate connection"hard-soldered" 
and positioned to reduce heat 
conduction and arcing. 

Manufacturers of 

Receiving Tubes Since 1921 

ET LONGER ... TROUBLE -FREE LIFE 

AT NO EXTRA COST WITH CBS-HYTRON 

CTS -RATED' 

6CU6 
Why the CTS -Rated* 6CU6? The 6CU6 

horizontal amplifier is rated the same as 
the 6BQ6GT ... is electrically interchange- 
able with it. But ... because the 6CU6 is 
rated for continuous television service, it 
will live under 6BQ6GT maximum ratings. 

The 6BQ6GT is a good tube. (Heck, 
CBS-Hytron originated it.) But, it was de- 
signed for 10- and 12 -inch TV sets. Today 
it carries the load in 21 -inch sets. Further- 
more, it must combat the accumulated dis- 
sipation caused by: 1. Line -voltage varia- 
tions. 2. Faulty receiver adjustments. 3. 
Shifting values of components due to age 

5 

and overload. Result: The 6BQ6GT is often 
operated above maximum ratings. 

Obviously, a brand-new design ... not 
just an improved 6BQ6GT ... was needed. 
The husky CBS-Hytron 6CU6 (See 
Mechanical Features) is the answer: a 
premium -performance tube at no extra cost. 
CTS -Rated, it offers generous safety margins 
for plate dissipation... high -voltage insula- 
tion ... and high -line protection. Note also 
the bar graph showing much larger plate 
and envelope areas of CBS-Hytron 6CU6. 

In the 6CU6... another CBS-Hytron first 
high voltage and heat meet their match. 

You forget run -away plate current, high - 
voltage arc-overs, and shrinking TV pic- 
tures. You gain by longer life ... mini- 
mized service ... happier customers. Try 
the CBS-Hytron 6CU6 today. 

"Rated for Continuous 
Television Service 

6CU6 OFFERS 

GREATER DISSIPATION RESERVES 

6BQ6GT 

6CU6 
WITH 48.5% MORE BULB AREA 

6BQ6GT 

6CU6 
WITH 31.5% MORE PLATE AREA 

CBS-HYTRON Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

A MEMBER OF THE CBS FAMILY: CBS Radio CBS Television Columbia Records, Inc. 

CBS Laboratories CBS -Columbia CBS International and CBS-Hytron 

RECEIVING TRANSMITTING 

10 

SPECIAL-PURPOSE TV PICTURE TUBES CRYSTAL DIODES AND TRANSISTORS 
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The television antenna plays a 
large role in determining the quality 
of the p i c tu r e developed on the 
screen. The problem involves more 
than just signal strength, although 
this is undeniably a most important 
factor. The matter of ghosts is also 
to be considered, and this can be 
resolved only through careful antenna 
positioning. 

To those whose experience with 
antennas is limited, many apparently 
confusing statements about antennas 
are frequently found in technical 
literature. For example, one well- 
known television text states that the 
formula for computing a half -wave 
antenna is given by: 

X = 468 
2 f 

where 

A= wavelength in feet, 

f = frequency in megacycles. 

In another reference, the state - 
ment is made that a half wavelength 
is represented by the formula: 

X = 492 
2 f ' 

where 

X = wavelength in feet, 

f =frequency in megacycles. 

The difference between these 
two formulas is about five per cent; 
yet, in terms of actual feet or inches, 
the amount is not negligible. The 
service technician is left to wonder 
why there should be two different for - 
mulas for the same half wavelength. 

To answer this and many other 
related questions, let us start at the 
beginning. A wavelength is equal to 

the velocity of travel of a wave divided 
by its frequency. Thus, 

A 

f 

where 

X = wavelength in feet, 

V = velocity in feet per second, 

f =frequency in cycles per second. 

We can use 984,000,000 feet 
per second for the quantity V, because 
the velocity of the electromagnetic 
wave is the same as that of light. 
Hence, the initial formula becomes: 

x= 984,000,000, 
f 

(1) 

where 

.l = wavelength in feet, 

f =frequency in cycles per second. 

If the frequency is given in 
megacycles instead of in cycles, then 
equation 1 becomes: 

A= 984f (2) 

since there are one million cycles in 
one megacycle. Half of this figure 
gives the length of a half -wave: 

X =492 
2 f ' 

where 

x 
= half wavelength in feet, 

2 

f = frequency in megacycles. 

(3) 

This, then, is the basic formula 
for the computation of the length of a 
half wavelength in air or free space, 
where the velocity of travel is 

President, Television Communications Institute 

984,000,000 feet per second. On a 
wire, such as an antenna wire, the 
velocity is less. This means that 
during 360 degrees, or one cycle, the 
distance covered by the same wave 
will be less. Consequently, a half 
wavelength of wire is not correctly 
given by equation 3 but by a new 
equation as follows: 

X 468 
2 = f (4) 

Since 468 is five per cent less 
than 492 and since this five per cent 
corresponds to the difference in 
velocity between wave travel in free 
space and wave travel on the antenna 
wire; therefore, equation 3 should 
actually be written as: 

2A 492 

where 

(5) 

k = constant that depends upon the 
medium through which the wave 
travels. 

For air or free space, k is 1.00. For 
a thin dipole rod such as that used 
to arrive at equation 4, k is .95. If 
we used a thick dipole rod, k is .90; 
and equation 3 then becomes: 

2 = 
492 

x .90 = 
443 

(6) 

Thus, half -wave antennas designed 
for the same frequency may have 
several different lengths, depending 
upon the type of material used for 
the antenna rods. 

The following explanation for 
this behavior was advancedby RCA in 
one of their service -clinic textbooks. 

If the resonant frequency of a 
tuned circuit is measured, it will be 

* * Please turn to page 58 * * 
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RECORDING 

PART -1 
General Information 
About the Development 
and Basic Features 
of Magnetic Recorders 

Magnetic recorders have been 
developed and improved in recent 
years to such an extent that they now 
bear little resemblance to the "Tele- 
graphone" invented by Valdemar 
Poulsen in Copenhagen, Denmark, in 
1898. 

The Telegraphone, a wire re- 
corder designed for use as a phono- 
graph and as a recorder of telephone 
conversations, was manufactured and 
put into service in limited numbers. 
A few of these pioneer magnetic re- 
corders were used in the United States, 
but the results obtained with them 
left much to be desired. No doubt 
the failure to obtain high quality 
recordings was due to the lack of 
amplifiers, lack of suitable wire 
upon which to record, and lack of 
many of the mechanical refinements 
now being incorporated in modern 
mechanisms. 

Very little was done about 
developing magnetic recorders until 
in the 1930's when renewed activity 
was started here in the United States 
and in Germany. Since the end of 
World War II, magnetic- recording 
equipment has been developed and 

Fig. 1. Ampex Model 600 Professional 
Quality Tape Recorder. 

Fig. 2. Crescent Steno Wire Recorder. 

improved so much that magnetic 
recording has become the most popu- 
lar and the most widely used method 
for both professional and amateur 
sound recording. 

Present-day magnetic recorders 
recordon tape, wire, movie film, and 
coated discs. Some representative 
recorders are shown in Figs. 1, 2, and 
3. Those using tape are the most 
popular by far at the present time. 
Wire recorders had a period in which 
they were popular as all-purpose 
recorders; but they have lost out in 
favor of tape recorders, particularly 
for high quality ; ecording of music. 

Most of the current models of 
wire recorders and the instruments 
that record on disc's coated with 
magnetic material are specialized 
pieces of equipment designed for 
dictation applications. Figs. 2 and 3 

show machines coming under this 
category. 

When provided with a magnetic 
coating, the base material for movie 
film in any of the professional or 

¿y vsezt Dunhçin 

amateur sizes can be recorded upon 
in a manner similar to recording upon 
magnetic tape. Magnetic film re- 
corders a r e usually designed for 
certain professional and scientific 
purposes. Film, on which a narrow 
strip of magnetic material is deposi- 
ted along one edge beside the picture 
frames for use as a sound track, is 
becoming more and more popular in 
both amateur and professional movie 
work. 

All of the instruments mentioned, 
although differing in mechanical 
make-up, operate on the same basic 
principles of magnetic recording. 
Some explanation and discussion of 
these principles which make magnetic 
recording possible; of the electrical 
circuits needed to handle the signal; 
and of the mechanical systems re- 
quired to move the tape, wire, film, 
or disc shouldprove to be very inter- 
esting and helpful to anyone operating, 
adjusting, or repairing this type of 
equipment. 

Since tape recorders are the 
most popular type and are used by 

* * Please turn to page 84 * * 

Fig. 3. Brush Mail -A -Voice Magnetic Disc 
Recorder. 
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The RAYTHEON BONDED Electronic Technician PROGRAM 

will reflect more business and profits in your shop, too! 
SNiY'Rf 

Qy Customers have confidence in Ray- 
theon Bonded Dealers for two important 
reasons: (1) they value the security of 
the Raytheon Bond and (2) they ap- 
preciate the fairness and good sense of 
the Raytheon "Code of Ethics" to which 
these dealers adhere. And this con- 
fidence is reflected in more volume and 
profit for the Raytheon Bonded Dealer. 

If you can qualify for this exclusive 
business builder you'll find it will in- 
spire greater customer confidence in 
your shop and result in more profitable 
business for you. Ask your Raytheon 
Tube Distributor about it, today. 

RAYTHEON MANUFACTURING COMPANY 
Newton, Mass., Chicago, Ill., Atlanta, Ga., Los Angeles, Calif. 

táaaelleeeoe in ez.l 

RECEIVING MO PCTBRE TUBES RELIABLE SUBMINIATURE AND MINIATURE TUBES SEMICONDUCTOR DIODES AND TRANSISTORS NU 
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In the Interest of .. . 

Quicker Servicing 

4' Henry A. Carter and Calvin C. Young, Jr. 

IN THE HOME 

Service literature has always 
beenconsdered a must for servicing 
in the television shop, but many tech- 
nicians and service organizations 
have ignored the possibilities of 
service 1_terature for service calls 
in the home. 

In the beginning, the circuits in 
most television sets were patterned 
from those used in the original RCA 
630 chassis; and after mastering the 
tube layout and circuits used in this 
basic type of receiver, the technician 
might attain reasonable success in 
home servicing without using service 
literature. 

Since that time, many new 
circuits which are currently being 
used in television receivers have 
been developed. These sets for the 
most part employ circuits, tube lay- 
out, and component placement which 
may vary in some respect from most 
of the other television sets. 

If the correct model or chassis 
number is known, service literature 
may be obtained for most TV re- 
ceivers. In order to have this 
printed material with you in the home 
on the first service call, it will 
be necessary to have the customer 
supply the model or chassis number 

of his receiver when he makes his 
phone call for service. 

Experience has shown that the 
many different types of numbers usu- 
ally found on the back of a television 
receiver have a tendency to confuse 
the customer. For this reason, Chart I 
(page 63) has been prepared. The 
information contained in this chart, 
includes the location of model and 
chassis numbers and a representative 
type of each for the major manufac- 
turers. By using this chart, the 
service organization can direct the 
customer to the proper numbers. 

Numbers supplied by the cus- 
tomer should be verified by the 
service technician on the first call. 
This information, if added to th e 
service organization's master card, 
will make future reference to model 
and chassis numbers possible. 

Since model numbers are not 
always on the chassis and since some 
companies do not use chassis 
numbers, such information should be 
properly and faithfully recorded on 
the master card at the shop in order 
to eliminate that occasional recall 
just to find out the correct model 
number. 

Using service literature f or 
home service calls can in many cases 
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speed repairs and even make possible 
some repairs that would otherwise 
have been possible only in the shop. 
The following is one case in which the 
use of service literature speeded up 
a repair job. 

On a recent call to service a 
GE Model 17T10 for which the com- 
plaint was no sound and no picture, it 
was noticed that the filaments of the 
tuner tubes were of an apparently 
normal brightness. Careful inspec- 
tion finally determined the filament 
of the tube V4 had a faint glow. No 
other tubes could be detected as having 
any filament voltage. A copy of the 
filament -string layout is shown in 
Fig. 1. Referring to the PHOTOFACT 
Set No. 196, Folder No. 3 (which was 
obtainedbefore leaving the shop), the 
technician noticedthat tube V4 was in 
one branch of the series -parallel 
filament string but that the tuner -tube 
filaments were supplied from a small 
filament transformer. The fact that 
V4 was illuminated indicated that V12, 
V14, V15, V4, V5, V6, V8, V7, and 
the picture tube were all right as far 
as the filaments were concerned. 
This isolated the trouble to one of 
the following tubes: V18, V17, V13 , 

V19, V9, V10, Vll, or V16. In this 
case, the trouble was narrowed from 
21 tubes down to 8. Further exami- 
nation of the schematic showed that 
V9, V10, V11, V13, and V16 used 
6.3 -volt heaters; whereas, the others 
used heaters that required 12 volts 
or more. The 6.3 -volt tubes were 
therefore checked first by using an 
ohmmeter which is one of the basic 
tools of the tool box. This check 
showedthe filament of V10 to be open. 
Replacement of this tube cured the 
trouble. The 6.3 -volt tubes were 
checked first, since they have lower 
resistance filaments and would be 
subjected to greater surge currents. 
This repair job which might have 
taken an hour or longer was completed 
in about 15 minutes through the use 
of service literature in the field. 

Fig. 1. Filament Connection in G. E. Model 17710 Receiver. * * Please turn to page 62 * * 
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efe! 
15/16" COMPOSlTION-ELEML1 i 

Series A47 and A47F 

1/2 WATT CONTROLS 

Choose your key to any replacement need - right 

size, right ohmage, right taper, right tap, right shaft, 

right switch - right at your finger tips. 

Minimum inventory with Clarostat 15/16" Ad -A -Switch* 

and Pick -A -Shaft* controls (taking attachable 

switches and shafts) provides for maximum variety 

of replacements. And all are stocked locally by 

distributors serving the service trade best. 

Literature on request. 

The completely redesigned Clarostat 15/16" dia. composition -element 

l watt control (Series A47) is small enough to fit into the tightest spots. 

500 ohms to 10 megohms. Various tapers. Also tapped (Series A47F) 

200 ohms to 2 megohms, with popular selection of taps. 

And the desired switch is easily and quickly attached. Series SWE-12 

S.P.S.T. (rated at 5 amps. 125 v.a.c.); Series SWE-20 D.P.S.T. (3 amps. 

125 v.a.c.); Series SWE-21 Mod. D.P.S.T. (3 amps. 125 v.a.c./d.c., 

one -pole -on, one -pole -off, or with jumper for S.P.D.T.). Designed by 

Clarostat, made by Clarostat, for exclusive Clarostat use. No better 
switch has yet been offered. 

For the mechanical requirements, choose the correct shaft from the 

12 different "Pick -A -Shaft" types, or again the insulated or the high - 

voltage coupler types. Selected shaft inserts firmly and permanently 

in the selected control. 

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 
In Canada: Canadian Marconi Co., Ltd., Toronto, Ont. 

' Trade -mark 
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Typical Examples Taken 

From Three Receivers 

Which Are Used for 

Communication Work 

BY DON R. HOWE 

SE KER-PHONE. 
SWITCH NOISE HMITE 

SWITCH SWITCH 

NANU S'WUC 
CW PITCH 

CONTROI VOLUME iC:NTP%I 
ON OTT SWITCH 

Radio receivers capable of 
short-wave reception have become 
increasing'y popular. As a result of 
this increased popularity, an excellent 
opportunity is afforded the service 
technician for servicing them. Al- 
though the superheterodyne principle 
is employed almost exclusively, these 
receivers incorporate many refine- 
ments not ordinarily found in t h e 
average receivers used for reception 
on the standard broadcast band . 
Great care is needed in alignment 
and trouble -shooting procedures be- 
cause of the number of tuned stages 
and additional circuits. These re- 
ceivers may range from multiband 
AC -DC models to a very elaborate 
communication type of receiver. They 
may be of the general -coverage type 

Fig. 1. The Halli- 
crafters 5-38 Re- 
ceiver. 

with a tuning range from the low end 
of the broadcast band to a frequency 
near 30 megacycles, or they may be 
special-purpose receivers covering 
either a single frequency or a specific 
band of frequencies. 

A Multiband AC -DC Receiver 

An example of the multiband 
AC -DC receiver is the Hallicrafters 
S-38 shown in Fig. 1. In addition to 
the controls on an ordinary receiver, 
the S-38 also has the following 
controls: 

1. AM-CW switch for the re- 
ception of amplitude -modulated (AM) 
signals or continuous -wave (CW) 
signals. 

(right) 

Fig. 3. A Partial Schematic of the Hallicrafters 5-38 Receiver. 

(below) 

Fig. 2. A Block Diagram of the Hallicrafters 5-38 Receiver. 

SPEAKER- 

Sfteccsai 
.ú2 COMMUNICATIONS 

RECEIVERS 

2. CW pitch control which ad- 
justs the pitch. 

3. Speaker - Phones switch 
which provides for the use of either 
the speaker or phones. 

4. Band switch to select the 
range of frequencies desired. 

5. Receive - Stand-by switch 
for instantaneous on -off operation. 

6. Noise -limiter switch which 
introduces noise limitation. 

7. Bandspread control for fine 
tuning. 

The position of these controls in the 
receiver circuitry is shown in the 
block diagram of Fig. 2. 

The AM-CW switch is normally 
placed in the AM position. When it 
becomes desirous to receive continu- 
ous -wave signals, the switch is placed 
in the CW position. This places the 
beat -frequency oscillator (BFO) into 
operation. A schematic diagram of the 
BFO consists of a conventional 
RF oscillator operating at a frequency 
slightly removed from the inter- 
mediate frequency. Usually, the dif- 
ference in frequencies is approxi- 
mately 1,000 cycles and is variable 
over a small range by the CW pitch 
control. 

Since the incoming CW signal 
contains no modulation, it is hetero - 

IF AMP 

yp 12SK7GT 

BFO AND ANL 

12507GT 

AUDIO OUTPUT 

yA 35L6GT 
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STANCOR 
YOUR MOST COMPLETE SOURCE OF 

EXACT REPLACEMENT 
TV TRANSFORMERS 
Designed from original manufacturers 

specifications, STANCOR exact replacement 
transformers faithfully duplicate the ratings 
and mounting styles of the original unit. 

There is no skimping on wire, insulation or 
laminations. They will equal or better the 
performance and quality of the original and 
every STANCOR transformer is individually 
tested before packaging. 

r e`0C0NG' 
t©S 13, A 

pS 

/ NEW... and typical of STANCOR 
exact replacements is the DY - 
13A Deflection Yoke, exact re- 

placement for all Muntz 24" and 27" sets. 
There are no leads to solder-the DY -13A 
plugs into the set. Bulletin 495 listing models 
using this yoke is available from your dis- 
tributor or from STANCOR. 

Stancor 
transformers 
are listed in: 
Photofact Folders 
Counterfacts 
Radio's Master 
File-O-Matic 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3594 ELSTON AVENUE CHICAGO 18, ILLINOIS 
EXPORT SALES: Roburn Agencies, Inc., 431 Greenwich Street, New York 13, N. Y 
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dyned with the signal from the BFO 
after being converted to the inter- 
mediate frequency. The result is an 
audible signal corresponding to the 
difference in frequency between the 
two signals. 

In addition to controlling t h e 
operation of the beat -frequency oscil- 
lator, the AM -CW switch also removes 
the effect of the automatic -volume- 
control (AVC) voltage when receiving 
CW signals. This is desirable be- 
cause the signal from the BFO may 
overload the AVC and reduce the 
sensitivity of the receiver. 

The Receive - Stand-by switch 
is located inthe cathode circuit of the 
1 2S K 7G T intermediate -frequency 
amplifier. This is also shown in Fig. 
3. By placing the switch in the stand- 
by position, the ground return for the 
12SK7GT is removed and the receiver 
is silenced. This switch is incorpo- 
rated for use when a transmitter is 
used in conjunction with the receiver. 

A schematic of the circuit 
associated with the automatic noise 
limiter (ANL) is included in Fig. 3. 
When the noise -limiter switch is 
closed, a diode is connected between 
the grid of the audio -output tube and 
ground to form a shunt limiter. A 
strong noise pulse appearing on the 
grid causes the diode to conduct and 
shunt the noise pulse to ground. The 
noise limiter is particularly useful 
during reception on the higher fre- 
quencies. 

The tandspread tuning provides 
a method of fine tuning for ease in 
selection of the desired station. This 
is accomplished by a set of single 
rotor plates to provide a variable 
capacitor in parallel with the main 
tuning capacitor. Rotation of the 
variable capacitor changes the tuning 
very little so that fine tuning is 
obtained. 

A General -Purpose Receiver 
with Refinements 

An example of the medium- 
priced communication receivers is 
the National NC -98 shown in Fig. 4. 
This receiver incorporates several 
features not found in the low-priced 
models. By reference to the figure, 
it may be seen that the reciver has a 
calibrated bandspread and an S -meter. 
The S -meter is useful in determining 
the strength of the received signal. 
In addition, there are the following 
controls not previously discussed: 

1. Selectivity switch for choos - 
ing various degrees of selectivity. 

2. Phasing control for use in 
conjunction with the selectivity switch. 

Fig. 4. The National 
NC -98 Receiver. 

MAIN 

SWITCH \ 
PHASING J 
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SWITCH 

CONTROL 

RECEIVE-STAND-SY 
SWITCH 

VOLUME CONTROL 
OMOFF SWITCH 

BANDSPREAD 

TONE 

SWITCH 

3. Sensitivity control w hi c h 
provides a method of varying the re- 
ceiver sensitivity. 

4. Antenna -compensator con- 
trol which compensates for different 
types of antennas. 

5. ANL-AVC -MVC -CWO switch 
for selecting the desired mode of 
operation. 

vides a higher degree of selectivity 
and image rejection. 

The selectivity switch and the 
phasing control are associated with 
the crystal filter shown in the dia- 
gram. The crystal filter provides 
a method of varying the bandpass of 
the receiver so that the degree of 
selectivity may be chosen by the 
operator. This system is extremely 
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CW OST 
e. 

METER 
AMP 

Fig. 5. A Block Diagram of the National NC -98 Receiver. 

An over-all picture of the re- 
ceiver is most easily obtained by first 
referring to the block diagram of Fig. 
5. A comparison with the bloc k 
diagram of the previous receiver will 
show that several additional stages 
are present in the higher -priced re- 
ceiver. In addition to the gain con- 
tributed, the RF amplifier also pro - 

beneficial in the bands where the sta- 
tions are very close together. T h e 
highest degree of selectivity is usually 
useful only when receiving CW signals. 
This is true because the extremely 
narrow bandpass does not pass the 

* * Please turn to page 35 * * 
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JFD ADVANCED ENGINEERIN81 CREATES A RADICALLY NEW ANTENNA! 

delivers highest gain! 

outstanding front to back ratio! 

sharpest picture clarity! 

greatest fidelity color reception! 

finest snow -free, trouble -free 
performance! 

IT ALL ADDS U 

*The S/N Figure of 
Merit sums up the 

major individual 
characteristics of an 

antenna in one 
concise value. 

Write for S/N 
Figure of Merit 

engineering folder 
No. 299 for 

complete details. 

ANTENNA A 

43.159 

NEW HIGH IN S/ 

ANTENNA B 

31.85k 

ANTENNA C 

THE JET -HELIX IS BETTER BY AN AVERAGE OF 44.5 

ATING 

Horizontal 
Polar Pattern 

The Microwave Helix design delivers record -shattering power and performance-highest 
signal magnitude on all channels with the least possible amplified noise! 

Only the Jet -Helix has been exhaustively pre -tested in the field by JFD engineers! 

Only the JFD Jet -Helix comes to you backed by the greatest consumer advertising support 
in antenna history-literally pre -selling the Jet -Helix for you! 

Yes, compare its Alcoa Aluminum construction, compare its pre -assembled convenience- 
compare the JFD Jet -Helix by any standards known-and you must agree-here is the 
New Star of Antennas-the JFD Jet -Helix! 

eIKKM 

MODEL 

JET 913 

JET 913S 

JET 913 S-5 

SAYS 
c 

LIST 

SINGLE $2550 

STACKPD $5250 
HALF W1YE $5500 

STACKED 

DO NOT CONFUSE WITH 
OTHER SIMILAR 'ARRAYS ! 

THIS ANTENNA IS RADICALLY NEW! 

JFD MFG. CO., INC. 

THE JET -HELIX IS THE ONE ANTENNA THAT OUTPERFORMS 

ALL OTHERS IN FRINGE AREAS ON BOTH VHF-UHF 

BROOKLYN 4, NEW YORK 

INTERNATIONAL DIVISION 

15 MOORE STREET NEW YORK CITY 



Fig. 1. The Blonder -Tongue Model 99 UHF 
Converter. 

BLONDER -TONGUE MODEL 99 

The Blonder -Tongue Model 99 
UHF converter shown in Fig. 1 is 
manufactured by the Blonder -Tongue 
Laboratories, Inc., of Westfield, New 
Jersey. The manufacturer states that 
this unit was designed for reception 
in class -A signal areas. 

The Model 99 UHF converter 
employs f w o front -panel controls. 
The tuning control serves as t h e 
channel indicator. The On -Off switch 
connects the VHF antenna to the TV 
receiver when in the Off position. In 
the On or UHF position, the VHF 
antenna is disconnected and grounded 
so that no interference from this 
source will result. 

A high-pass filter is incorporated 
into the UHF antenna -input circuit. 
This circuit passes frequencies which 
are higher than 450 megacycles and 
will greatly attenuate any frequency 
which is lower. A schematic diagram 
is shown in Fig. 2. Following the 
high-pass filter is a tuned input circuit 
which uses one section of the tuned 
line. The selected output from this 
tuned circuit is capacitively coupled 
to the crystal mixer and heterodyned 
with signal energy from the 6AF4 
local oscillator. This heterodyne 
action produces a beat frequency 
which is of the frequency of TV 
channels 4, 5, or 6, depending upon 
the setting of the tuning control. The 
crystal mixer used in this converter 

Circuits and Equipment 

Used to Receive 

Ultra High Frequencies 

by Calvin 2. (z,uny, 9t. 

is of the low -noise type. In instal- 
lation, one lead of the crystal was 
left long and was run physically close 
to the local oscillator. This functions 
as a gimmick coupling which provides 
injection voltage for the oscillator, 
as mentioned earlier. In replacing 
the crystal, care should be exercised 
not to disturb this lead because 
de t u n i n g or insufficient injection 
might result. 

The oscillator used may be 
either a 6T4 or a 6AF4, and its fre- 
quency is varied by changing the 
electrical length of its associated 
tuned line. 

TV channels 4, 5, or 6 may be 
used in conversion, depending upon 
which is unoccupied in the particular 
reception area. 

The power supply uses an auto - 
transformer which has a 6.3 -volt tap 
for the filament of the 6AF4 or 6T4 
oscillator tube. 

Fig. 3. Front View of Fen -tone Model C 1 . 

FEN -TONE MODEL Cl 

The Fen -tone Model Cl UHF 
converter shown in Fig. 3 is manu - 

SW 

-e 
e 

= TS -3 
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Fig. 2. A Schematic Diagram of the Blonder -Tongue Model 99 UHF Converter. 
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Don't run all over 
town to get an 
exact replacement! 

Don't let 
_. out -of -stock items 
ì% delay the job! 

Letting Centralab's new Fastatch' Custom -Control System save you time, steps, money? 

Now 4,000 dual -control combinations 

are ALWAYS IN STOCK 

where you see this sign 

There are no loose parts ... no lugs to 
bend ... no tricky assembling. Fastatch 
units are completely assembled, tested, 
and guaranteed by Centralab. 

Ask your Centralab distributor to 
demonstrate Fastatch units. And send 
coupon for bulletin 42-218. 

Snap front unit ... 
(with outer shaft 
cut to length) 

To rear unit ... 
(with blue shaft 
cut to length) 

Snap on switch ... 
(from Fastatch 
KB series) 

Add the knobs 
-and there's 
your custom dual 

This unique Centralab plan 
provides Fastatch front and rear 
units that go together to give you 
more than 4,000 different 
combinations of resistance and taper. 

So now it's a snap to get the 
right replacement for practically any 
dual control, current or future 
(including color TV): 

ab 
:Trademark 

Centralab 
_ SAFEST FOR SERVICING 

reimilefflufflowsimieum 

`& _- - .. - . : r - ....._. -r .r; `_ ' ' tfti 

Send for free bulletin 
42-218 or write 

CENTRALAB 
A Division of Globe -Union Inc. 
942K East Keefe Avenue 
Milwaukee 1, Wisconsin 
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Fig. 4. Pre;elector and Oscillator Compo- 
nents in Fen -Tone Model Cl. 

factured is New York, N. Y., by the 
Fenton Company. 

In addition to its primary func- 
tion as a UHF converter, this unit has 
several other interesting functions. 
The glass bowl shown in Fig. 3 can 
be used in several ways. The manu- 
facturer's suggestions are listed as 
follows: (1) illuminated plant vase, 
(2) illuminated aquarium, (3) lamp. 
The 7 1/2 -watt light used to illuminate 
the bowl is controlled by a separate 
switch so that the light may be turned 
on or off as desired, and it is inde- 
pendent of the ON-OFF switch of the 
converter. 

The AC outlet on this converter 
is "hot" as long as the converter is 
plugged into the AC power line. 

The major portion of the circuit 
components, with the exception of the 
power supply and the antenna switch, 

are shown in Fig. 4. The modified 
tuned line may be clearly seen and is 
so constructed that it is continuously 
variable through a full 360 degrees 
of rotation. Also visible is the low- 
noise 1N72 crystal mixer which is 
mounted in clips for ease of replace- 
ment. A schematic diagram of the 
tuner appears in Pig. 5. 

Output from this converter is 
such that any one of the VHF channels 
2 through 13 may be used for con- 
version. However, the manufacturer 
suggests that channels 5 or 6 be used 
if possible. 

The locations of the power - 
supply components and antenna - 
selector switch are shown in Fig. 6. 
A fully isolated AC transformer is 
employed for maximum safety. 

There are two operating controls 
located on the right end of this con- 
verter. One of these controls is the 
tuning control which also serves as 
the station indicator, and the other is 
t h e function -selector switch. The 
function switch has three positions 
which are listed as follows: OFF, 
VHF, and UHF. The switch which 
operates the 7.5 -watt lamp is located 
on the left end of the converter. 

REGENCY MODEL RC53 

The Regency Model RC53 con- 
verter shown in Fig. 7 is manu- 
factured in Indianapolis, Indiana, by 
the Regency Division of I. D. E. A., 
Inc. 

There are two operating controls 
for the converter. One is a direct - 
acting channel selector which also 
serves as the channel indicator. The 
other is a function -selector switch 
which has three positions: UHF, VHF, 
and OFF. 

Fig. 7. Front View of Regency Model RC53. 

In addition to functioning as a 
UHF converter, this unit acts as a 
control -device for the TV receiver. 
The inclusion of an AC outlet and an 
antenna -switching system which are 
controlled by the function -selector 
switch makes this possible. See 
Fig. 8 for layout details. 

In the VHF position, the filament 
of the 6A F4 oscillator is heated. This 
keeps the UHF converter in a stand- 
by condition and makes rapid changes 
to UHF operation possible. 

In the circuit diagram of Fig. 
10, notice the high-pass filter system 
which is included in the UHF antenna - 
input circuit. This circuit will pass 
frequencies of 450 mc or higher and 
will severely attenuate any frequency 
lower than 450 mc. This action effec - 
tively eliminates interference from 
VHF TV, FM, and other types of 
broadcast operation. 

The crystal mixer used is of the 
low -noise type. The TS -2 crystal 

* * Please turn to page 53 * * 

Fig. 5.- Schematic of Fen -tone Model Cl. 
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Fig. 6. Function Switch and Power -Supply Components 
in Fen - tone Model C 1 . 
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NEPCOTUBE 
Can Take It 

You're Building a Name for Superior 
Installations with Nepcotube 

HERE'S WHY 
Only Nepcotube has All These Advan- 
tages 

Special Aluminized Metallescent Finish 
(Inside and Out) 
Special Fosbond Preparatory Coating 
(Inside and Out) 
Full High -Strength 16 gauge Steel Walls 
(.065") 
Full 13 xx Outside Diameter 
Full 6" Expanded Ends for Superior 
Strength . Easy -to -assemble Self - 
Locking Joints 

THE RESULT: NEPCOTUBE 
PROVED BEST ON ALL WEATHER 
TESTS. 

EXPOSURE TEST NEPCOTUBE BEST COMPETITIVE MASTING 
OF THE MANY TESTED 

HUMIDITY TEST 

100% Humidify 120°F 

500 Hours 

NO 
BREAKDOWN 

500 Hours 
VERY POOR 

APPEARANCE 

SALT SPRAY TEST- 
20% HBs°F 

215 Hours 

NO CHANGE 

215 Hours 
VERY PRONOUNCED 

RUSTING 

WEATHEROMETER 
300 Hours 

NO CHANGE 

300 Hours 
BEGINNING 

TO DETERIORATE 

Nepcotube helps you make a long-lasting 
antenna installation that assures customer 
satisfaction ... and you can make it fast 
at the right price. Don't gamble the success 
of your business on ordinary materials 
that may not last. See your distributor 
and make Nepcotube your standard 
masting material today. 

national Electric Products 
RADIO AND TELEVISION EEPARTMENT PITTSBURGH, PA. 

Nepco Lire Irs:&lotion Acces:aries-VHF Antennas UHF Antennas Wall 
Er2cket, Chimay Mourts Banáng Clamps Guy Rings Telescoping 
M s as 

NEPCO « 
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EMERSC N CHASSIS 120205-B 

The 120205-B chassis provides 
an excelleitt example of the recent 
Emerson line. A total complement 
of 23 tubes is utilized in the chassis. 
This figure is exclusive of the 27RP4 
or 27EP4 picture tube. The entire 
picture -tube assembly is mounted on 
a subpanelwhich is separate from the 
chassis. See Fig. 1. This arrange- 
ment permits either the chassis or 
the picture tube to be removed from 
the cabinet with a minimum of diffi- 
culty. The use of a separate assembly 
for the picture tube also provides a 
convenient system for bench servic- 
ing of the equipment. This receiver 
is of the ibtercarrier type and em- 
ploys a video IF of 45.75 megacycles. 

VHF Tuner 

A type 470696 VHF tuner is 
employed i,z this chassis and is a 12 - 
position turret tuner covering chan- 
nels 2 through 13. The RF amplifier 
is connecte-] in a conventional cascode 

SUBPAYIEL PICTURE -TUBE ASSEMBLY 

Fig. 1. Rear View of Emerson TV Receiver 
Having Separate Picture -Tube and Chassis 
Assemblies. 

Fig. 2. Schematic of 
the Emerson AGC 
System. 

arrangement. The output of the tuner 
is c ou pled to a straightforward 
three -stage video IF strip utilizing 
6CB6 pentodes. The first two stages 
of this strip are controlled by the 
AGC voltage. 

AGC Circuit 

Video detection and AGC action 
a r e accomplished by a 6AL5. A 
rather unique system is employed in 
developing the AGC voltage. Separate 
AGC voltages are used for the IF 
stages and for the.RF amplifier. 

Fig. 2 is a schematic diagram 
of the AGC system. Section A of V4 
is used for video detection and for 
development of the AGC voltage for 
the IF stages. This AGC voltage is 
obtained from the diode load in a 
conventional manner. 

Section B of V4 is used only for 
the development of AGC voltage for 
the RF amplifier. A voltage -doubler 
circuit is employed for this function. 

by DON R. HOWE 

When a strong signal is re- 
ceived, the AGC for the IF stages is 
obtained from the voltage developed 
across the load resistor R25 of diode 
V4A. An IF signal is also coupled 
through capacitor C16 to the diode 
V4B and causes conduction to occur 
in V4B. This action produces a volt- 
age across the load resistor R19 of 
V4B. The voltages across R19 and 
R25 are in series and add so that the 
total voltage is made available to the 
RF amplifier as AGC voltage. A de- 
lay is applied to this AGC line by a 
voltage divider consisting of resistors 
R22, R23, and R24. The delay permits 
maximum amplification to be obtained 
in the RF stage when a weak signal 
is received. The AGC line is pre- 
vented from assuming a positive po- 
tential by the clamping action afforded 
by the diode section of V9. 

This system of AGC permits 
the RF amplifier to range from a near 
cutoff condition for very strong sig- 

* * Please turn to page 37 * * 
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LOOK! 104 TV tuner parts 
at your fingertips! 

Use the handy, all -new 

ffANnAL1]J Tuner 
Replacement 

Parts Kit 
No. 1011 

IN TV IT'S STANDARD 

Stafricia4ci 
COIL PRODUCTS CO..INC. 

CHICAGO LOS ANGELES BANGOR, MICH. 
NO. DIGHTON, MASS. 

Export Agent: 
Rocke International Corporation, 13 E. 40th St., New York City 

THE STANDARD TUNER 
(not included in kit) 

Get your most called for parts servicing Standard tuners 

series TV -200, TV -1500. TV -2000 and TV -2200. All are 

now conveniently packaged in this low-cost Standard 

replacement parts kit ---sturdy, compact, fully labeled 

for quick reference. Each item is individually boxed, 

except the very small. 

More Profit- Kit costs only $22.50, contains parts re- 

tailing at 541.30. 

Save Time- Hard -to -find tuner parts right at hand for 

quick, sure selection. 

Build Customer Goodwill- Replace tuner parts direct 

from your Standard kit, so your customer will know 

each part is completely new. 

Plan now to speed up your service work, bring new 

order and efficiency to every job. Get your Standard 

tuner replacement parts kits today! Call, write or wire 

your parts jobber, or address Standard Coil Products 

Co., Inc., 2085 N. Hawthorne Ave., Melrose Park, Ill. 
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TEST EQUIPMENT 

Presenting Information on Application, 

Maintenance, and Adoptability of 

Service Instruments 

A Tube -Tester Trouble of 
Unusual Nature 

The construction of a tube tester 
is such that long periods of trouble - 
free operation may be expected. The 
number of tubes in the instrument is 
usually few; the circuit consists 
mainly of a collection of switches for 
selecting the proper tube pins and 
applying the necessary voltages. 
Consequently, when some trouble 
appears, the operator is "flabber- 
gasted" to think that something has 
finally gone wrong with the old reliable 
tube tester. 

As it was finally determined in 
this case history, the trouble was not 
in the tube tester itself but was due 
to a human element - the failure of 
some operator to understand properly 
the instrument. (Obviously, he did not 
read the instruction manual:) It is 
very unlikely that this same trouble 
would occur in any other case, but 
the story is told here mainly for the 
element of human interest involved; 
and it does illustrate a point that this 
writer made in a previous article - 
that sometimes the instruction man- 
uals do not receive the attention which 
they deserve. 

The technician who discovered 
the trouble was engaged in checking 
a series of tubes and noticed that an 
unusual number of hot tubes were in 
the group. Ordinarily, tubes that have 
been in use for some time do not get 
stronger but get weaker. So, t he 
technician carefully checked all the 
switch and bias settings of the tube 
tester and retested the tubes, but with 
the same results. " Two heads are 
considered better than one," there- 
fore another technician was called 

in. He obtained the same results. 
Then t he tube -tester instruction 
manual was consulted, and an item 
was found which pointed immediately 
to the possible source of trouble. A 
quick check verified this indication, 
and using a screwdriver cured the 
trouble in a few seconds. 

The tube tester used was a 
Simpson Model 1000 plate -conductance 
tester. Among the various controls 
used in setting up this instrument for 
operation is a bias -control knob which 
is set to the value indicated on the 
roll chart for the particular tube in 
question. This control is calibrated 
with equal divisions that read from 
zero to 100; however, the control 
also operates a switching function for 
checking rectifier tubes. With the 
control at zero position, a current - 
limiting 400 -ohm resistance is placed 
in the testing circuit. As the control 
is rotated clockwise, a switch is 
thrown to short across this resistor. 
The switch operation requires 7 divi- 
sions of the scale; therefore, no bias 
values between zero and 7 are listed 
in the chart. 

Apparently, what had happened 
was that some previous operator had 
had occasion to reduce the bias -control 
setting from some higher value to 
zero; and upon reaching the physical 
opposition to rotation offered by the 
switch, he had assumed that he had 
reached the limit of counterclockwise 
rotation. Then, seeing that the control 
knob was at 7 rather than at zero, he 
had loosened the knob on its shaft and 
reset it to zero. Thereafter, any bias 
setting that was made would actually 
be7 divisions higher than that indicated 
on the dial, and a plate -conductance 
reading would be considerably higher 

by Paul e. S'mitñ 

than that obtained under correct set- 
tings for that tube. In some cases, 
the meter needle would go all the way 
off the scale and quiver against the 
stop. 

As pointed out previously, the 
trouble was not due to a defect in the 
instrument but to a human failure - 
an error in judgement brought about 
by lack of familiarity with the instru- 
ment. The technician who uses his 
test equipment day after day will pro- 
bably never be a victim of an error 
of this sort; but during the short 
period of time when a new ,piece of 
equipment is strange to him, he should 
become familiar with it by using it as 
often as possible and by studying the 
manual. 

Jackson Model 711 UHF Television 
Signal Generator 

The Jackson Model 711 UHF 
signal generator is pictured in Fig. 1. 
This instrument is designed to be 
operated in conjunction with the ser- 
vice technician' s present VHF sweep 
and marker generators (such as the 
Jackson Model TVG 2) to provide a 
UHF sweep signal suitable for ser- 
vicing and aligning UHF converters 
and VHF -UHF receivers. The output 
of the Model 711 will cover the entire 
range of UHF channels 14 through 83 
with continuous tuning and no band 
switching. The signal level and the 
sweep width are controlled by t he 
settings of the attenuators and sweep - 
width controls of the associated VHF 
sweep generator. 

* * Please turn to page 69 * * 
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i4«4ífÑ 
Hints on Restoring 
Good Performance 
in Audio Systems 

It is fortunate that a well -designed 
and well -constructed high quality audio 
system will operate over a long period 
of time without developing serious 
troubles; however, it is also true that 
the qua 1 ity of reproduction may 
deteriorate after the system has 
been used for some time. A loss in 
sound quality m ay not always be 
noticed, because the conditions which 
cause the change in quality often 
develop so gradually that the loss is 
not apparent to the listener. On the 
other hand, trouble can appear sud- 
denly; andthe resultant abrupt change 
in the reproduced sound can be 
unmistakable. The following dis- 
cussion is intended to furnish the 
reader with a few helpful suggestions 
for reconditioning an audio system 
so that it will operate at its best. 

Mos: high quality audio systems 
are used oy very critical listeners; 
and careful work is required in a 
system to reduce or eliminate dis- 
tortion, hum, and unwanted noise to 
the satisfaction of the listener. Some 
touching up of the adjustments which 
were made originally when the system 
was put into service may be all that 
is required to bring the system back 
to normal operation. In other cases, 
it is possible that some t r o u b l e 
shooting will have to be done and that 
some tubes or parts may have to be 
replaced. 

It is difficult to decide where 
to start a discussion such as this, 
because we know that the quality of 
reproduction from a good audio 
system depends upon satisfactory 
operation of every part or section of 
the system. Probably the power 
amplifier is a good unit with which 
to begin, since every system uses 
one to drive the loudspeaker. 

POWER AMPLIFIER 

Such an obvious difficulty as a 
burnt -out rube which causes an ampli- 
fying system to become inoperative 
will not be dwelled upon here. Trou- 
bles and conditions that are responsi- 
ble for an increase in distortion, 
noise, or hum or troubles that cause 

BY ROBERT B. DUNHAM 

reduced output will receive the most 
consideration. 

There seems to be a common 
tendency to suspect the power ampli- 
fier when something goes wrong with 
the sound. There is a logical reason 
for this, since in the past the power 
amplifier was often the only amplify- 
ing equipment used other than a tuner. 
Present-day audio systems have 
become more complicated than this. 

Tubes in the Power Amplifier 

When something is thought to 
be wrong with the power amplifier, 
the tubes are first to be blamed - 
particularly the power -output tubes. 

Tubes can be checked in a good 
tube tester, and any defective ones 
that are responsible for a loss in 
signal output or an increase in noise 
or distortion can be discarded. The 
actual substitution of a good tube for 
a suspected one while the amplifier 
is in operation is an excellent pro- 
cedure to follow when tracing the 
source of noise , hum, and other 
disturbances in low-level stages. 
Such effects are most noticeable when 
they are caused by trouble in these 
low-level stages. 

The tube or tubes in a push-pull 
stage should provide balanced oper- 
ation. For instance, distortion can 
be caused by the unbalanced operation 
of a dual triode in a push-pull driver 
stage when one section of the tube is 
weak. Since balanced operation of 
the output stage is important, most 
high quality amplifiers are provided 
with one or more balance controls. 
After an amplifier has been operated 
for some time, the balance, of the 
output stage should be checked by 
using the method recommended for 
the amplifier in question. If balance 
cannot be obtained by adjustment of 
the balance controls (if such controls 

are provided), a pair of tubes with 
similar characteristics should be 
selected for the output stage. 

Resistors in the Power Amplifier 

Symptoms very similar to those 
produced by defective tubes can be 
causedby resistors that have deteri- 
orated or changed in value for some 
reason. Noise can originate in any 
resistor, but it is most likely to 
develop in carbon or composition 
resistors and in controls. Of these 
types, low -wattage units that have 
been overheated by overloading or by 
a soldering iron a r e the greatest 
offenders. 

Resistors can change value 
after a period of use, and this change 
in value can alter the operating con- 
ditions of the circuit involved. Dis- 
tortion usually develops when such a 
change occurs. When noise (either a 
frying or a scratching sound) becomes 
objectionable, the plate loads in low- 
level high -gain stages are the most 
common offenders. A noisy resistor 
can cause a disturbance in any stage, 
but the disturbance is more noticeable 
when the faulty resistor is in the 
first or low-level stages. If a resistor 
becomes unstable and varies in value 
with the modulation of the signal 
flowing through it, the distortion that 
can be generated by such unstable 
action can well be imagined. 

Capacitors in the Power Amplifier 

Noise, distortion, and reduced 
power output c an result from the 
effects of leaky, open, or shorted 
capacitors. A change in a capacitor 
will change the normal operating 
conditions of the circuit and will pro- 
duce degrading effects similar to 
those created by a defective resistor. 

A leaky or intermittent capacitor 
canbe a source of noise; however, in 
the case of a coupling capacitor, a 
l e a k y condition usually introduces 
distortion because it allows enough 
B+ voltage to be impressed on the 
grid of the following stage to change. 
the bias on that stage and to upset 
normal operating conditions. 

An open cathode bypass capacitor 
can reduce the gain of a stage, espe- 
cially at the lower audio frequencies. 
If the cathode bypass capacitor should 
become shorted, the bias on the tube 
wouldbe reduced. This would change 
the operation of the tube and distort 
the signal. 

Of course, decoupling and filter 
capacitors can become shorted and 
make the, complete system inoper- 

* * Please turn to page 74 * * 
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0'650 C 

NOTE FOR VALUE .. . 

To the thousands of you who already have a 

Model 650, you will appreciate knowing that its 
design is so complete that only a simple conver- 
sion is necessary for color use. This conversion 
assembly, completely wired, is available from 
the factory for 55. You can add this assembly to 
your present 650 in a matter of minutes and thus 
convert to provide all features of the latest 
Model 650C White Dot Generator for Color TV, 

us well as retain the black dots for black and 
white receivers. 

You can always count on HICKOK engineers to 
make special efforts to keep your present equip- 
ment up to date and operating to full specifica- 
tions. It is interesting to note that due to HICKOK 
engineering cooperation many HICKOK testers, 
well over 25 years old, are still delivering top 
performance in everyday use. It is policy such as 

this that has contributed a great deal to the 
present HICKOK position of "First in Preference". 

See the complete HICKOK line at your nearest 
Radio Parts Jobber ... and write today for the 
new HICKOK Equipment Catalog No. 29. 

WHITE DOT 

6)~,zaeoe 
COMPATIBLE 

Another HICKOK First ... 
The Model 650C is another example of 

HICKOK pioneer engineering and original- 
ity in test equipment design to meet the 
practical necessities of TV maintenance. 

For Color TV .. . 

The new 650C is an absolute 
must for accurate registration adjust- 

ment of the three color guns in the tube 
of the new color TV receivers. 

MODEL 
650 C 

Simple to Use .. . 

Just connect to the antenna of the color TV receiver 
and adjust the 650C to produce WHITE DOTS on the 
screen. Adjust color guns until colored fringes dis- 
appear from around the white dots. With the 650C, 
color register adjustments are a fast and easy job. 
Without the 650C ... a near impossible task. 
The 650C provides the means for accurate adjustment 
of Focus Convergence Centering of Individual 
Beams Purity Yoke Dynamic Convergence Lin- 
earity and Aspect Ratio. 

In Addition ... 
The 650C is an excellent instrument for fast 

trouble -shooting in black and white re- 
ceivers... and includes all features 

of the present 650 model. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10566 Dupont Avenue Cleveland 8, Ohio 

MODEL 
650 C 
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CONVERSIONS 

BASED ON 

FIELD EXPERIENCES 

from orn IT orniiiui. 
OrLI I OVUM' 

to INTERCARRIER 0 

by Henry A. ('amer 

The principal disadvantage in 
using a nonintercarrier receiver for 
reception of UHF is that frequent re- 
tuning may be required because of 
local -oscillator drift. There are de- 
finite reasons why a nonintercarrier 
receiver may be subject to the effects 
of local -oscillator drift. The sound 
IF signal LS taken off at the output of 
the tuner 1n most of these receivers, 
and it is fed to amplifiers that accept 
only a narrow range of frequencies. 
Thus, if the local -oscillator frequency 
were to shift, the sound IF carrier 
will be displaced from the center fre- 
quency of this narrow passband. The 
result is either distorted, weak, or 
no sound. 

Drift of local -oscillator f r e - 
quency is particularly objectionable in 

the UHF range of television channels. 
At these higher frequencies, a drift 

percentage basis 
appreciable shift in 

variation on a 
amounts to an 
frequency. 

Nonintercarrier receivers can 
be made to receive UHF signals; as 
a matter of fact, large numbers of 
such receivers are used in conjunction 
with UHF tuning devices. It is im- 
portant to point out to the customer 
prior to a UHF installation that if a 
nonintercarrier receiver is used, 
frequent retuning may be necessary. 
Should the customer express a desire 
to avoid this frequent retuning, a con- 
version to intercarrier operation in 
his receiver can be suggested. It is 
the purpose of this article to present 
some recommendations for such a 
conversion and to cite two cases in 
which conversions have been per- 
formed successfully. 

CHART I 

Components Available for Converting 

The Radio Craftsmen Model RC200 

Components 

Sound 

Interstage Transformer 

Discriminator Transformer 

Merit Miller 
Part No. Part No. 

TV -151 

TV -113 

TV -114 

1469 

6203 

6204 

Meissner 
Part No. 

20-1004 

16-3445 

CHART II 

Components Available for Converting 

The Olympic Model 922L 

Components 

Sound Trap 

Interstage Transformer 

Discriminator Transformer 

Merit Miller Meissner 
Part No. Part No. Part No. 

TV -151 1469 20-1004 

TV -108 1466 17-1021 

TV -109 1467 17-1023 

RJ1I 
4.5 -MC INTERSTAGE 

TRANSFORMER 

`' 1 - b......? SOUND DISCRIMINATOR 
TRANSFORMER 

AGC CLAMPER 

.- 

4.5 -MC SOUND 
TAKE-OFF TRAP 

AA 
Fig. 1. Sound Strip After Conversion in the 
Radio Craftsmen Model RC200. 

The principle of intercarrier 
operation provides a sound IF signal 
that is obtained by heterodyning the 
picture carrier and the sound carrier 
at the video detector. The bandpass 
of the video IF strip is designed to be 
broad so that both picture and sound 
carriers can be properly tuned. 
Slight oscillator shift does not impair 
the sound in an intercarrier receiver 
since both carriers remain in the 
passband of the receiver. 

Intercarrier operation has 
some disadvantages, . but the advan- 
tages gained from the system greatly 
outweigh them. One disadvantage is 
the fact that when a television station 
has trouble with its visual transmitter 
and the picture carrier is lost, the 
sound in an intercarrier receiver is 
also lost because of the fact that there 
is only one carrier present. T he 
viewer cannot hear the announcement 
of trouble which is usually sent out 
over the station' s aural transmitter, 
and consequently he very often thinks 
the trouble is in his receiver. 

Converting a receiver f r o m 
split -sound to intercarrier operation 
may sound like an expensive process 
at first thought; however, it is neither 
expensive nor particularly time con- 

* * Please turn to page 87 * * 
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A new standard in 

electrical and mechanical 

perfection in ail Eisi 

new YAGI antennas 

Model #4165. 
10 element 

broadband Yogi. 

Walsco's exclusive 

"umbrella" snap -out 

design provides perfect 
element alignment 

instantly. 

AL vweo . j . 
. I. .., weer. vwe .i 

W WWI* IBM 3... Walk \3' ... 4..3\ 3.. I 48831 'e::: WW1iiiii 
=i 

Model #4160 
series. 

5 element, single 

channel Yags. 

Featuring the new 

WALSCO "Octopus" 
Model#4110. 

A combination 
Yogi -conical for 

superlative all -channel 
reception. 

221111 
"futurized" 

YAGIS 

reach 

everywhere 

- ,:- 
*,Ar 

NOW ... a complete line of 32 "futurized" Yagi 
antennas with superlative performance ... for 
fringe and ultra-fr`.nge areas; for black and white 

and color on all present and future channels. No 

loose hardware ... completely pre -assembled 

using Walsco's exclusive "umbrella" snap -out 

design. Nothing compares at any price! 

Write for complete information 
on all 32 "futurized" Yagi models 

111112MU te2MäQJn 
3632 Crenshaw Blvd. Los Angeles 16, California 

Oserseas Distributor: 
Ad Auriema, Inc. 29 Broad St., New York 4, N.Y. 



ODE TO AN INTERMITTENT. 
Inthe July 1954 issue of Radio Times 
of India is service engineer T. 
Gilding' s elegy of elation at finally 
repairing a set that had been fixed by 
six different dealers: 

"A set came in the other day, 
' Twas quite a good one in its way. 
The fault was only something small, 
A fault which could occur in all - 

IT CRACKLED! 

"I stood in: up upon a bench 
And pried the knobs off with a wrench; 
I swept the chassis clear of fluff, 
Then switched it on and sure enough 

IT CRACKLED!! 

" I turned it o' er and cleaned the switch, 
I thought perhaps that there' s the hitch, 
Although it looked too clean to blame, 
I tried anew but just -,the same - 

IT CRACKLED!!! 

" The iron was hot, the joints looked dry, 
I thought at least I could but try. 
I soldered here, I soldered there, 
I soldered darn near everywhere. 

IT CRACKLED:::: 

"I changed the tubes, I tried the coil 
And smoothed the gang with drops of oil, 
I switched it on and probed about; 
One thing for sure I did find out - 

IT CRACKLED 

"I racked my brains, I tore my hair, 
I beat the bench in mad despair, 
I screamed aloud and swore my fill, 
I raved and cussed and stamped, but still 

IT CRACKLED' " ' 

"I checked the wiring piece by piece, 
And found a part all splotched with grease, 
The joint had arced and dropped the fat, 
So little wonder was it that 

IT CRACKLED 

"I took it back and plugged it in, 
The owner tuned in with a grin, 
Handed over a handsome fee, 
I won' t say what, but gosh! Oh, Gee 

IT CRACKLED 

--,; ç 

ELECTROSTATIC SPEAKERS. 
Be on the lookout, in the fall lines of 
home phonographs and possibly even 

Dollar and Sense 
Servicing 

by 
/11,aeleteä 

Editor -in -Chief, McGrow-Hill Radio Servicing Library 

in the hi-fi models of radios and 
television sets, for speakers without 
magnets or coils. Both Fhilco and 
Columbia Records are using electro- 
static tweeters, and others are con- 
sidering them. Manufacturing cost 
is reported to be around $4 per unit, 
which is attractively low in compari- 
son with conventional tweeters. 

With no air gap but instead just 
a thin plastic -dielectric sheet between 
a s o l id electrode and a stretched 
gold -foil electrode serving as dia- 
phragm, there just isn't much chance 
for movement of the diaphragm. This 
means that the unit responds only to 
very high frequencies. When hooked 
to an ordinary radio or phonograph, 
chances are that nothing will be heard 
because no highs are there. Like- 
wise, old records with all the high 
notes gouged out won' t give any 
tweeter output. 

Besides all this, the efficiency 
of an electrostatic tweeter is low, so 
that circuit tricks a r e sometimes 
needed to produce highs. One way is 
to leave the highs pre -emphasized at 
the input of the amplifier and balance 
the amplifier r e s pons e with the 
tweeter response to get the desired 
frequency response. 

11; 

JOB HUNTING. If a service 
technician in search of a job could 
just see the assortment of letters an 
average firm receives in response to 
a help -wanted ad, he' d think twice 
before snitching a sheet out of his 
son' s school tablet to answer an ad. 
The great majority of applications are 
so carelessly planned and prepared 
that they rate nothing better than the 
wastebasket. 

A good job obtained through an 
employment agency costs a week' s 
salary at the very least. If you' re 

going to apply directly yourself, use 
for the purpose at least some of the 
money you save. Get a few sheets of 
the most expensive bond or heavy 
parchment paper you can find. Plan 
your presentation so that each dif- 
ferent type of information is neatly 
centered on its own sheet. Thus, 
personal data concerning name, age, 
marital status, address, and telephone 
number can be on the first page; 
education and qualifications on the 
second; former employers, refer- 
ences, and experience on the third; a 
good clear photograph of yourself 
neatly pasted on the fourth; and a 
description of the type of job you 
would like and the salary expected on 
the fifth page. Even more pages can 
be used if desired by dividing the 
material still further. 

Try out the typing yourself a 
few times on cheap paper, then get a 
really good typist - even a public 
stenographer if you have to - to do 
the final job on parchment. Take this 
to a print shop or stationery store, 
have it punched for an attractive spiral 
plastic binding, and get attractive hard 
covers punched the same way. You 
then have an application that will get 
careful attention and consideration no 
matter how many others answer that 
ad. Of course, mail it in a large en- 
velope and use corrugated cardboard 
sheets for protection; put on a special 
delivery stamp to show that you con- 
sider your application important. 

If the job you want is worth 
anything, it' s worth paying for. 

NEW HOBBY. Taking snapshots 
of TV programs right off the screen 
is growing into a new fad for camera 
fans. Stations are even running con- 
tests with prizes for the best shots 
made of certain programs. 

* * Please turn to page 78 * * 
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G -C PORTABLE WIRE REEL New, con- 
venient way to handle wire coiled 
on spools. Just slip spool onto reel 
and pull out what you need. No 

I more twisted or tangled wire when 
you go out on a job! I 

No. 9111 Net $3.60 

G -C TUNER-KLEEN'R For every Stand- 
ard Coil tuner. Cleans both sta- 
tionary and rotary contacts at every 
twist of the channel selector. Easy 
to install, means extra profit, better 
reception. 
No. 9132 Net $1.00 

G -C SPRA-KLEEN The original power 
spray electrical contact cleaner and 
lubricant. Eliminates noises in TV 
tuners, contacts, controls, relays and 
switches. No waste, no need to 
remove parts. 
No. 8666 6 oz. can Net $1.00 

6-C SPEEDEX WIRE STRIPPERS New 
automatic "766" series has delayed 
return action to prevent crushing of 
fine stranded wires. Easy to use, 
with easy -grip handles for easy 
operation. Interchangeable blades. 
Specify wire size,. 

Series 766 (12 models) ..Net $4.95 

Save time..,. Save money... Speed up your service work! 

G -C DELUXE ALIGNMENT TOOL KIT 

Handy roll type case with 16 most - 
used tools. Tool tips are extra thin, 
of best grade hardened spring steel 
for long useful service. Value of 
tools sold separately $15.00. 
No. 8280 Net $7.74 

erk"-- 

SËRVICE AIDS 
AT LEADING PARTS DISTRIBUTORS EVERYWHERE 

G -C GENERAL SKRATCH STIK Easy to 
use, in handy carry -with -you case. 
Removes scratches on walnut, ma- 
hogany, oak-all shades and colors. 
Avoid embarrassment on the job 
. . . wipe Skratch Stik on that 
accidental scratch! 
No. 909 Net $0.30 

G -C "TUX" TOOL KIT Made of re- 
markable new "Alathon" polyethy- 
lene. Flexible, tough, will not lose 
shape. Keep your tools with you, 
your tape on a chain. Lightweight. 
No. 8943 Net $2.37 

G -C COMBINATION LEAD-IN TUBE AND LIGHTNING ARRESTOR 

Simplest feed-thru idea you ever saw. Drill s/4" 

hole, any wall up to 16" and insert. Arrestor on 

outside, wall plug inside. A new G -C exclusive! 

No. 8641 Net $2.37 

GENERAL CEMENT MFG. CO. 
903 TAYLOR AVENUE ROCKFORD, ILLINOIS 

G -C ILLUMINATED INSPECTION MIRROR 

Penlight batteries make this tool 
independent of cords or connections. 
Adjustable 1" hinged mirror mounted 
to 6" transparent lucite rod. No 
shock. On -off switch. Length 1214". 
Bulb, less batteries. 
No. 8725 Net $1.95 

FREE Your copy of the big, illustrated 

G -C catalog. Send postcard today! 



Special Circuits in 
Communications Receivers 
(Continued from page 19) 

sidebands of the AM signal; therefore, 
the signal becomes unreadable. 

A schematic diagram of the crys - 
tal -filter section appears in Fig. 6. 
When the selectivity switch is in the 
OFF position, the crystal is shunted 
and has no effect upon the receiver 
bandpass. In position No. 1, the crys- 
tal is in the circuit and will pass 
only those signals which are very 
near its series -resonant frequency. 
The phasing control may be rotated 
to balance out the capacitance of the 
crystal holder. The point where this 
balance occurs provides the highest 
degree of selectivity. 

If more selectivity is desired, 
the switch may be placed in position 
No. 2. This shunts a resistor across 
the tuned circuit of C7 and L4 and 
consequently lowers its impedance. 
The lower impedance in series with 
the crystal has the effect of producing 
a higher Q for the crystal filter. The 
over -all response curve of the crystal 
filter is then sharpened. When a re- 
ceiver with a crystal filter is aligned , 

the IF stages must be aligned at the 
exact crystal frequency. 

The control that is labeled 
"Antenna" is a variable capacitor 
(5 to 10 mmf) connected in the input 
circuit of the receiver. Its function 
is to compensate for the detuning 
effects of the antenna. It is adjusted 
for maximum signal. 

The next control to be con- 
sidered is the ANL-AVC-MVC-CWO 
switch. In the ANL position, a noise 
limiter is connected in the circuit to 
suppress the effects of noise pulses. 
The noise limiter is a diode placed 
in series with the signal from the 
second detector. Its function is the 
same as the shunt diode discussed 
previously. 

The AVC position provides 
automatic volume control in the re- 
ceiver. This is obtained in a conven- 
tional manner. If the AVC action is 
not desired, it may be disabled by 
switching to the MVC (manual v o 1 - 
ume control) position. 

The CWO position disables the 
automatic volume control, activates 
the continuous -wave oscillator, and 
disconnects the S -meter. As mention- 
ed previously, disabling the automatic 
volume control is desirable during 
CW reception to eliminate the possi- 
bility of the CW oscillator overloading 
the automatic volume control. 

Fig. 7. A Schematic 
of the S -Meter Cir- 
cuit Used in the Na- 
tional NC -98 Re- 
ceiver. 

To 

The sensitivity control consists 
of a potentiometer in the cathode cir- 
cuits of the RF amplifier, first IF 
amplifier, and the second IF ampli- 
fier. The sensitivity of these stages 
may be varied by the sensitivity 
control. 

The S -meter provides an indi- 
cation of the relative strength of the 
received signal. It is also of great 
assistance in properly tuning t h e 
station. The S -meter is calibrated 
in S -units from 0 to 9; above the S9 
reading, it is calibrated in decibels 
from zero up. For example, if the 
indicator points to 20 db, then the 
actual signal strength would be 20 db 
above S9. 

The S -meter circuitry is shown 
in Fig. 7. V7A which is one triode 
section of a 12AX7 serves a dual pur- 
pose. Since the S -meter is not used 
during reception of a CW signal, the 
tube may serve as a CW oscillator 
during this period and as an S -meter 
amplifier for other types of reception. 
The S -meter is a zero to 1 -ma meter 
in series with the cathode of the meter 
amplifier. With no signal input to the 
receiver (in other words, with the 
antenna terminals shorted), the S - 
meter control R12 is adjusted for 
zero reading on the meter. 

A signal is taken from the de- 
tector stage in much the same way 
that the AVC voltage is, and it is ap- 
plied to the grid of the meter ampli- 
fier after proper filtering. The level 
of this signal is proportional to the 

Fig. 8. The Collins 
75A-1 Receiver. 

strength of the incoming signal; con - 
sequently, the current through the S - 
meter will also be proportional to the 
strength of the received signal. 

The National NC -98 receiver is 
equipped with a calibrated bandspread. 
This j.s of great assistance in deter- 
mining the frequency of the incoming 
signal. It is also beneficial in setting 
the receiver to a predetermined fre- 
quency. This particular receiver may 
be obtained with either of two cali- 
brated bandspreads. One of these 
is calibrated in the amateur bands of 
10, 15, 20, 40, and 80 meters. The 
other choice is a bandspread for the 
short-wave bands with ranges of 17, 
18, 25, 31, and 41 meters. 

A Deluxe Communication Receiver 

Further refinements in receiver 
design are available in the higher - 
priced receivers such as the Collins 
75A-1 shown in Fig. 8. This receiver 
is designed specifically for reception 
on the amateur bands. There are four 
bands one megacycle wide and two 
bands two mégacycles wide. 

A single rotation of the tuning 
knob provides a coverage of 100 kilo- 
cycles on the lower bands and 200 
kilocycles on the higher bands. The 
supplementary dial is calibrated in 
one -kilocycle divisions for the lower 
bands. Two -kilocycle divisions are 
provided for the higher bands. Ex- 
treme accuracy in frequency cali- 
bration is therefore possible. 

S -METER 

\. \'. 
MAN AVGCW --- _- 
SWITCH \ 

RF GAIN 
CONTROL 

AUDIO GAIN 

TUNING CONTROL 
BAND SWITCH CONTROL 

SELECTIVITY 

SWITCH 

PHASING 

CONTROL 

BFO 

CONTROL 

LIMITER 

SWITCH 

OFF-STBY-ON 

SWITCH 
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PRECISION 

UVR COMMA 

- PRECISION - 
Seies E-300 

SINE AND SQUARE WAVE 

SIGNAL GENERATOR 

PRECISION APPARATUS CO., INC 

UNMAN,. il, Nr.,U A 

Nr 
N.4 t14 

fYowe] 

GENERAL SPECIFICATIONS: 
VARIABLE -FREQUENCY SINE -WAVE RANGES: 

for testing audio amplifiers, low frequency RF amplifiers, etc.: 
Continuous Coverage from 20 Cycles to 200 Kilocycles in Four Bands. 

VARIABLE FREQUENCY SQUARE -WAVE RANGES: 

for analyzing audio amplifiers, wide -range amplifiers, etc.: 
20 Cycles through 20,000 Cycles in Three Bands. 

FOUR FIXED, HIGH -FREQUENCY SQUARE WAVES: 

for analysis of video and other wide -band amplifiers up to 20MC band -width: 
50 KC - 100 KC - 250 KC - 500 KC steps. 

OUTPUT CHARACTERISTICS: 

Variable Frequency Ranges: 0-2000 ohms, 0-10 volts RMS, flat within 1 db. 

Accuracy: ±2% from 50 cps. to 200 KC. ±1 cps. from 20 cps. to 50 cps. 

Distortion: Less than 1% from 20 cycles through 200 KC. 

20 KC SquareWave Rise Time: .5 microseconds. 

FIXED HIGH FREQUENCY SQUARE -WAVES: 0-250 ohms, 0-5 volts P -P 

Rise Time: .05 microsecond Overshoot: Negligible 

TUBE COMPLEMENT: 1-5879, 1-6CL6, 1.616, 2-6AU6, 1-6BL7, 1-6AH6, 1-6X4. 

SEPARATE OUTPUT CIRCUITS: for the variable and fixed frequency ranges. Dual 

pilot lamps automatically indicate the active output jacks. 

TERMINATED, LOW -LOSS, HIGH FREQUENCY COAXIAL OUTPUT CABLE: 

transmits the H.F. square waves to circuits under test, without distortion. 

EXTERNAL 'SYNC' TERMINAL POST: 

for synchronizing oscillograph horizontal sweep to H.F. square -wave. 

ETCHED -ANODIZED TUNING DIAL and PANEL: NO -glare, engine -turned dial finish 
and soft -black panel field afford utmost visibility and ease of reading. 

MODEL E-300: in black, ripple finished, portable steel case-101/2x12x6". 
Complete with tubes, coaxial output cable and operating manual. 

Net Price $17500 

EXPORT DIVISION: MORHAN EXPORTING CORP. 
458 Broadway, New York 13, U.S.A. 

IN CANADA:. ATLAS RADIO CORP. 

560 King Street W.. Toronto 28 

PRECISION 
Il SI FOUIPMINT 

JWzdat4/94« tar 

CG NEW 
BASIC TEST INSTRUMENT 

...for Laboratory and Test Bench 

...for Engineer and Technician 

THE MODEL 

E-300 
SINE -SQUARE WAVE 
SIGNAL GENERATOR 

(AUDIO -VIDEO RANGE) 

THE NEW SERIES E-300 has been especially de- 
veloped to answer many modern electronic 
amplifier testing problems which cannot be 
handled with just the usual complement of 
test instruments. 
The Series E-300 provides accurate sine and 
square wave signals for direct performance 
testing of: 

High Fidelity Audio Amplifiers 
TV Video Amplifiers 
Carrier Current Systems 
... and other wide range devices, etc. 

Sine -Square Wave Analysis, with the Series 
E-300, streamlines amplifier test procedure 
and assures more uniformly high standards 
of apparatus performance, because sine - 
square wave testing is a most reliable 
indicator of: 

Frequency Response 
Phase Shift 
Amplitude Distortion, etc. 

The operating Manual for the Series E-300 
has been especially prepared to describe. 
the basic techniques of sine -square wave 
testing. The information establishes a foun- 
dation that will permit the operator to in- 
terpret sine -square wave -forms in terms of 
frequency response, distortion, etc. 
You may obtain this comprehensive Manual, at 
only 254 per copy, to cover cost of printing and 
handling. Write directly to factory. 

PRECISIONApparatus Company, Inc. 
92-27 Horace Harding Blvd., Elmhurst, L. I., N. Y. 
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Fig. 9. A Block Diagram of the Collins 75A-1 Receiver. 

The Collins 75A-1 receiver 
employs a principle known as double 
conversicn. This is simply a refine- 
ment of the superheterodyne receiver. 
Two stages of conversion are used in 
place of the more conventional single 
conversion. This is of particular 
advantage in communication receivers. 
This system permits the use of a high 
IF for maximum image rejection and 
a lower IF for greater selectivity. 
Refer to Fig. 9. 

The high IF is tunable; whereas, 
its associated local oscillator is crys- 
tal controlled. A separate crystal 
is used for each band. An IF of 2.5 
to 1.5 megacycles is used for the four 
lower bands. It should be noted at 
this point that the one -megacycle 
tuning range of the IF corresponds to 
the one -megacycle coverage of the 
lower bands. 

An 1F of 5.5 to 3.5 megacycles 
is used for the two higher bands. 
Each of these bands covers a range of 
two megacycles. The shift to a higher 
IF for these two high bands maintains 
a high degree of image rejection. 

The lower IF utilizes a fre- 
quency of 500 kilocycles. This is not 
variable. The tunable local oscillator 
is used in conjunction with the second 
mixer to convert the high IF to the 
500 kilocycles necessary for the low 
IF. The receiver has seven tuned 
stages which must track. 

As indicated in Fig. 9, a sepa- 
rate tube is used to develop the AVC 
voltage. The circuitry for this stage 

65.17 
AUDIO 
AMP 

AUDIO 
OUTPUT 

> 
1 

appears in Fig. 10. The cathode of 
the AVC tube V10 has a positive 
potential applied by the action of the 
voltage divider which consists of re- 
sistors R4 and R5. This potential is 
necessary for providing a delay in 
the AVC. 

A signal from the IF amplifier 
is fed to the AVC tube through ca- 
pacitor C5. As soon as this signal 
is of sufficient amplitude to overcome 

Fig. 10. A Schematic 
of the AVC Stage in 
the Collins 75A-1 
Receiver. 

the delay voltage, the AVC voltage is 
developed across resistor R6. At 
the same time that the signal is being 
applied to the AVC tube, the detector 
V11A is rectifying the signal. The 
grid of the AVC tube is returned to 
the positive side of the load resistor 
R2 in the detector circuit. This cir- 
cuit arrangement contributes to the 
conduction of the AVC tube, permits 
a rapid recovery of the AVC voltage , 

and still permits maximum perform- 
ance on weak signals. 

The AVC voltage developed 
across R6 is filtered and applied to 
the RF amplifier, variable -IF amp- 
lifier, and the two fixed -IF amplifiers. 

The foregoing receivers a r e 
examples of the types found in their 
respective categories. The circuitry 
will vary according to the manufac- 
turer; however, the principles in- 
volved are basically the same. The 
individual user must determine which 
refinements are necessary for his 
purpose. 

DON R. HOWE 

Examining Design Features 
(Continued from page 25) 

nais to a state of high amplification 
for weak signals. The AGC voltage 
for the IF stages may then operate 
over the range necessary for proper 
performance. 

Video 

The video amplifier is a 6CB6 
connected conventionally with video 
peaking in the plate circuit. The out- 
put of this stage drives the cathode 
of the picture tube. A 4.5 -mc trap is 
contained in series with the lead to 
the picture -tube cathode. Brightness 
and contrast controls are included in 
the circuitry associated with this 
stage. 

Noise Immunity 

To provide noise immunity in 
the sync circuits of this receiver, a 
noise -inverter stage is included. A 
sync-clamper tube operates in con- 
junction with this stage. The circuitry 
which provides for noise immunity is 
illustrated schematically in Fig. 3. A 
portion of the bias on the noise in- 
verter V2B is obtained f rom the 
divider network in the cathode circuit. 
This voltage level is adjustable by 
varying the fringe compensator R9. 
Additional bias for the noise inverter 
is supplied by the action of the sync 
clamper. 

Positive pulses from the hori- 
zontal-outputtransformer are applied 
to the grid of the sync clamper. A 
high grid -leak bias is produced on the 
grid of the clamper by these pulses. 
A signal which contains positive sync 
pulses from the output of the sync 
amplifier V1A is applied to the plate 
of the clamper. This signal, together 
with the pulses on the grid, causes the 
clamper to conduct during the sync 
pulses. When the clamper conducts, 
capacitor Cl charges to a value de- 
pendent upon the level of the sync 
pulses. The discharge of this capaci- 
tor through resistor R8 supplies a 
bias on the grid of V2B. This bias is 
therefore dependent upon the strength 
of the incoming signal, and the proper 
operating point for the noise inverter 
is maintained under conditions of 
varying sync levels. The conduction 
of the sync clamper V2A prevents the 
sync pulses from appearing on the 
grid of the noise inverter which, as a 
result, does not conduct. This lack of 
conduction prevents the sync pulses 
from being cancelled, and they pro- 
ceed from the sync amplifier to the 
sync separator in the normal manner. 

Since the clamper is cutoff be- 
tween sync pulses, any noise pulses 
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which appear during that time will be 
coupled to the grid of the noise in- 
verter. The noise inverter will then 
conduct, and the noise pulses will ap - 
pear with opposite polarity in the plate 
circuit. These pulses are fed back 
to the output circuit of the; sync amp- 
lifier where they cancel the original 
noise pulses and appear as negative 
pulses on the grid of the sync sepa- 
rator. Because of their negative 
polarity on the grid of the sync sepa - 
rator, the noise pulses have no effect 
on the operation of the sync circuits. 

If the action of the noise inverter 
is not desired, the fringe compensator 
may be fully rotated counterclockwise 
until the switch SW1 is opened. This 
increases the bias on the noise - 
inverter tube so that it will no longer 
operate. 

Sweep 

A sync signal from the output 
of the sync separator is fed to an in - 

Fig. 4. Motorola Model 54L1 Portable 
Radio. 

Fig. 3. Schematic of 
the Noise -Immunity 
Circuit in the Emerson 
Chassis 120205-B. 

tegrator network and then to the 
vertical multivibrator. The vertical 
multivibrator is a conventional cath- 
ode -coupled type. Two controls are 
associated with this stage. These 
are the vertical hold control and the 
vertical size control. The resultant 
signal is then coupled to the grid of 
the 6W6GT vertical -output tube which 

/PAINT DOT 

FIRST PIN ON TUBE 
-(NEXT TO PAINT DOT) 

TO 
FIRST HOLE IN SOCKET 

417iJIJ1HJft_ (NEXT TO PAINT DOT) 

PAINT DOT 

Fig. 5. Coding System Used on the Pins of 
Subminiature Tubes. 

contains the vertical -linearity control 
in the cathode circuit. 

A signal from the sync sepa- 
rator is fed to the horizontal -sync 
phase inverter. Two signals, one from 
the plate circuit and one from the 
cathode circuit of the phase inverter , 

provide sync signals of opposite po- 
larity for operation of the horizontal 
phase detector. Two additional 
signals are supplied to the phase de- 
tector. One signal is from the output 
of the horizontal multivibrator, and 
one is from the horizontal -output 
transformer. The control voltage 
from the phase detector is then cou- 
pled to the grid of the horizontal 
multivibrator to provide synchro- 
nization. 

The 1B3GT high -voltage recti- 
fier supplies approximately 18 
kilovolts to the picture tube. If the 
receiver employs a 27EP4, a 100K - 
ohm resistor and a 500-mmf capaci- 
tor are used together as a filter 
network. If the receiver is equipped 

with a 27RP4, the filter network is 
eliminated because the aquadag coat- 
ing on the tube acts as the filter. 

Two 5U4G tubes are used for 
rectification in the low -voltage power 
supply. Three values of B+ are pro- 
vided for use in the various receiver 
circuits. 

MOTOROLA MODEL 54L1 

The Motorola Model 54L1 is an 
AC -DC -battery portable radio con- 
taining some rather interesting design 
features. By reference to Fig. 4, it 
may be seen that the printed -circuit 
type of construction is used in this 
receiver. It is also of interest to note 
the subminiature tubes that are em- 
ployed. Certain precautionary 
measures should be exercised when 
removing or replacing these tubes. 
They should be removed from their 
sockets by pulling them straight up. 
Wiggling the tube may very easily 
cause damage to the socket or the 
fragile tube pins. 

In order to minimize the danger 
of inserting the tubes in their sockets 
incorrectly, the tube bases and the 
sockets are coded with a small painted 
dot. This system of coding is illus- 
trated in the drawing of Fig. 5. The 
tube is always inserted so that the 
painted dot on the tube is adjacent to 
the dot on the socket. 

The sockets for the subminiature 
tubes contain seven holes; however, 
the tubes may have fewer than seven 
pins. If the tube has fewer than seven 
pins, pin No. 1 (the pin adjacent to the 
painted dot) should always go into the 
hole nearest the dot on the socket. 

7 4 3 5 4 6 

1V6 1AH4 1AJ5 

Fig. 6. Base Diagrams for the Subminiature 
Tubes Used in the Motorola Model 54L1. 

The base diagrams for the three 
types of subminiature tubes in this 
receiver are shown in Fig. 6. 

This receiver also uses a 
speaker with the permanent magnet 
mounted within the cone, a practice 
which is opposite to the more conven- 
tional rear mounting. This arrange- 
ment proves beneficial in reducing 
the size of the portable receiver. 

DON R. HOWE 
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Color TV Training Series 
(Continued from page 9) 

secondary L40. The variable control R9 picks off the 
correct amount of signal to be applied to the demodulators 
and is called the color -saturation control. When the 
setting of the color -saturation control is increased, the 
saturation of the colors is increased. When its setting 
is decreased, the colors become less saturated. The 
color -saturation control is a front -panel control which 
is accessible for use by the set owner. 

2 MC. 3.58 MC. 

3 4 
FREQUENCY - MC. 

4.4 MC. 

Fig. 6-7. Frequency Response Curve of Chroms -Bandpass Cir- 
cuit of Fig. 6-2. 

Another type of bandpass-amplifier circuit is shown 
in Fig. 6-9. This circuit is used in the General Electric 
Model 15CL100 color receiver. This circuit performs 
the same function as the bandpass-amplifier circuit just 
covered. However, the method of obtaining the chromin- 
ance information from the composite signal is slightly 
different. 

The output of the last video IF stage is coupled to 
two separate detector stages. One is for the detection 
of the luminance signal, and the other is for the detection 
of the chrominance signal. In both cases, crystal detection 
is employed. The crystal detector for the chrominance 
signal is shown in Fig. 6-9. At the output of the chroma - 
detector circuit is the composite signal minus the 
luminance portion. Waveform W6 in Fig. 6-10 shows the 
signal that is present at this point. The signal is limited 
to a bandwidth of 3.0 to 4.2 megacycles by the bandpass 
filter L35. The sound signal is trapped out by the 4.5 -mc 
trap L36. 

After being band limited, the color signal is coupled 
to the input of the chroma amplifier V29. This stage 

employs a 6BA6 type of tube. The signal is amplified 
and then passed through a second bandpass filter L38. 
At the output of L38, the signal is coupled to two different 
stages. It is coupled to the input of the color -sync section 
where the color burst is extracted and to the input of the 
chroma cathode follower V30A. The signal on the grid 
of V30A is keyed off during horizontal -retrace time by a 
pulse obtained from a winding on the high -voltage trans- 
former. This pulse is applied to the grid through capacitor 
C108 and resistor R108. The horizontal sync pulse and 
the color burst are eliminated from the signal by this 
method; therefore, the output signal on the cathode of 

Fig. 6-8. Signal Across Color -Saturation Control in Fig. 6-2. 

V30A contains only the ch r o m i n a n c e information. 
Waveform W7 in Fig. 6-11 shows the signal that is present 
at this point. This signal is then applied to the color - 
demodulator stages through the chroma control R9. 

As shown in the waveforms of Figs. 6-8 and 6-11, 
the output of the bandpass amplifier consists only of the 
chrominance portion of the composite signal. This 
chrominance signal is coupled to the demodulator stages 
where it is detected. The chrominance signal varies in 
both phase and amplitude. A difference in phase of the 
signal represents a change in color. A difference in 
amplitude represents a difference in the degree of 
saturation of the colors. It is the function of the 
demodulator stages to detect correctly the differences 
in phase and amplitude of the chrominance signal in 
order for the receiver to reproduce the proper colors. 

Color Synchronization 

In order to reproduce the colors of a televised 
image, the action applied to the color information at the 
transmitter in reversed at the receiver. It is recalled 
that the modulation process at the transmitter involves 

CHROMA OCT 

FRGM 

vIGEOIP 
e 

ID 

O SMC 
TRAP 

RANCRMS FILTER 

47M 

CHROMA AMP 

® 6BA6 

COLOR KILLER 
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6U8 

CMIOMA 
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Fig. 6-9. Chroma -Amplifier Circuit in General Electric Model 15CL100 Color Receiver. 
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the use of a 3.58 -mc subcarrier. This signal is applied 
in quadrature to two doubly balanced modulator circuits. 
Simultaneously, the I color signal is applied to one 
balanced modulator and the Q color signal is applied to 
the other. The 3.58 -mc subcarrier is cancelled, and the 
resultant output is the chrominance signal. This is a 
3.58 -mc ccmponent which varies in amplitude and phase. 

Fig. 6-10. Signal at the Output of the Chroma -Detector Circuit 
in Fig. 6-9. 

Recovery of the color signals in the receiver is 
accomplished by reversing the modulation process. This 
requires that a 3.58 -mc CW reference signal that is 
locally generatedbe applied in quadrature to two demodu- 
lator circuits. Accuracy in the demodulation process is 
attained by regulating this reference signal so that it has 
a definite phase relationship with the subcarrier. It ia 
the function of the color -sync section to generate the 
local 3.58 -mc reference signal and regulate its frequency 
and phase. 

A block diagram of a typical color -sync section is 
shown in Fig. 6-12. An oscillator generates a 3.58 -mc 
sine wave which is amplified by the following stage. The 
output circuit of the amplifier stage provides two 3.58 -mc 
signals having a phase difference of 90 degrees. These 
are the CW reference signals used in the demodulation 
process. 

The proper frequency and phase of the 3.58 -mc 
oscillator signal is assured by comparing the inphase 
CW component with a sample of the subcarrier from the 
transmitter. This sample signal consists of approximately 
eight cycles at 3.58 megacycles and is placed on the back 
porch of the horizontal sync pulse. This signal is known 
as the color burst. 

A composite color -picture signal from the burst 
take-off point is applied to the burst -amplifier stage. 
The operation of this stage is controlled by the action of 
the burst -amplifier keying stage which permits the burst 
amplifier to conduct only during horizontal -retrace time. 
As a result, the output of this stage contains only the 
color -burst component. 

The color burst is applied to the phase -detector 
stages where it is compared with the locally generated 
3.58 -mc reference signal. Any error in the frequency or 
phase of the reference signal is indicated at the phase - 
detector section, and a correction voltage is applied to 
the oscillator control stage. This action causes the 
control stage to affect the oscillator circuit until it is 
operating at the proper frequency and the correct phase. 

A schematic drawing of a color -sync circuit that 
operates in the manner just described is shown in Fig. 
6-13. This circuit is used in the RCA Victor Model CT -100 
color receiver. The triode section V29B of a 6AN8 tube 
is used in a modified tuned -grid, tuned -plate oscillator 
circuit. A 3.58 -mc crystal is used as the tuned -grid circuit and determines the basic frequency of the 
oscillator. The output circuit in the cathode can be 

compared toa tuned -plate circuit since the same current 
flows through both elements of the tube. 

A tap from the tank circuit in the cathode supplies 
a 3.58 -mc CW signal to the gird of the quadrature 
amplifier V28A. The signal at the input of this stage is 
shown in Fig. 6-14, waveform W8. 

Fig. 6-11. Signal at the Output of Chroma Cathode -Follower 
Stage in Fig. 6-9. 

The oscillator signal is amplified and appears 
across the primary winding of L45, the quadrature trans- 
former. The secondary windings of this transformer 
are tuned so that the induced signal in the lower coil is 
the inphase CW reference signal,and the signal induced 
in the upper coil is the quadrature CW reference signal. 
These two 3.58 -mc sine waves are used in the demodulation 
process to recover the I and Q color information from 
the chrominance signal. Accurate demodulation occurs 
when the 3.58 -mc inphase reference signal is in phase 
with the I component of the chrominance signal, and the 
3.58 -mc quadrature reference signal is in phase with 
the Q component. A sample of the I reference signal is 
applied to the phase -detector circuit where it is compared 
to the color -burst signal. Since the I -axis lags the color 
burst by 57 degrees (see Fig. 6-15), the color -burst 
phase is delayed by this amount between the burst take-off 
point and the phase -detector circuit. The hue control 
functions as a vernier and enables precise adjustment of 
the phase angle. 

Now let us see how the burst signal reaches the 
phase -detector circuit. A composite color -picture signal 
from the output of the first video amplifier is coupled to 
the grid of the burst amplifier V27A through the 3- 
micromicrofarad capacitor C150. The burst take-off 
transformer L31, in conjunction with C153 and the hue 
adjustment, forms a high -impedance circuit at 3.58 
megacycles from the grid of the burst amplifier to ground. 
The phase of the signal applied to this grid can be varied 
by tuning the hue adjustment through its range. 

During scan time, the burst -amplifier keying stage 
conducts; and a voltage is developed across the cathode 
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Fig. 6-12. Block Diagram of a Color -Sync Circuit Which Utilizes 
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Fig. 6-13. Color -Sync Circuit in RCA Victor Model CT -100. 

resistor R195. This results in a positive voltage at the 
cathode of the burst amplifier, and this voltage is 
sufficient to hold this stage at cutoff. A winding on the 
high -voltage transformer is connected to the grid of the 
keyer stage. This winding provides a negative pulse at 
the grid of tie keyer stage during retrace time. This is 
shown by the waveform W10 in Fig. 6-16. 

Thecurrentflowthroughthe keyer stage is reduced 
considerably because of the negative pulse on the grid. 
The voltage across R195 does not change appreciably 
because of the long discharge time of C16; however, the 
voltage on the keyer-tube plate increases sharply. The 
resultant positive -voltage pulse is applied to the grid of 
the burst amplifier V27A through C156. 

The pulse at the grid of the burst amplifier occurs 
at the same time as the color -burst component of the 

composite color -picture signal. This fact is shown by 
waveform W11 in Fig. 6-17. (The amplitude of the positive 
pulse in waveform Wll is very high when compared to 
the chrominance signal. In order to show the color -burst 
signal more clearly, an exploded view of this portion of 
the waveform can be seen in the inset.) The burst 
amplifier conducts during the period of the positive pulse, 
and only the color -burst signal is amplified. 

The color -burst signal appears across the primary 
of the burst -amplifier transformer L41 which presents a 
high impedance at 3,58 megacycles. The secondary 

I AXIS 

TRANSMITTED 
REFER ENCE 
BURST 

Fig. 6-14. Signal at the Grid of the Quadrature Amplifier 
in Fig. 6-13. 

Fig. 6-15. Phase Relationship of the Color Burst and the l -Axis. 
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winding of L41 is bifilar wound and tightly coupled to the 
primary. The 15,000 -ohm resistor across the secondary 
lowers the Q of this winding so that the frequency response 
is flattened. The operation of the entire color -sync section 
might be impaired if the frequency response of L41 shifted 
so that a portion of the burst signal occurred on the slope 
of the curve. The transformer is tuned so that maximum 
response at the burst -signal frequency occurs at the 
center of the flat top. Slight changes caused by normal 
aging of components are not likely to affect the operation 
of the color -sync circuit. 

Fig. 6-16. F ulse Applied to the Grid of the Burst -Amplifier -Key- 
ing Stage it Fig. 6-13. 

Enlargement of 
Circled Portion 

Fig. 6-17. iignal at the Grid of the Burst -Amplifier Stage 
in Fig. 6-13. 

Fig. 6-18. Burst Signal at the Phase -Detector Stage in Fig. 6-13. 

The signal at one end of the secondary winding of 
L41 is 180 degrees out of phase with the signal at the 
other end. Opposite ends of the secondary are coupled 
to the detector stages through C158 and C159; thus, the 
signal at the cathode of the top diode V27B is 180 degrees 
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Fig. 6-19. Phase Relationship at the Phase -Detector Stages in 

Fig. 6-13 When the Chroma -Reference Oscillator Is Operating 
at the Proper Frequency and Phase. 

out of phase with the signal at the plate of the bottom 
diode V28E. Waveform W12 in Fig. 6-18 shows the color - 
burst signal present at either of the detector diodes. The 
instantaneous phase relationship is not evident on the 
osc ill osc ope. 

When the 3.58 -mc oscillator is operating at the 
correct frequency and has the proper phase, the I reference 
signal leads the burst signal at the cathode of V27B and 
lags the burst signal at the plate of V28B by 90 degrees. 
This phase relationship is shown in Fig. 6-19. Each of 
the diodes will conduct when the plate voltage Ep exceeds 
the cathode voltage Ek. The period of conduction of each 
tube is indicated by the shaded areas, and these periods 
are seen to be equal. 

The center tap at the secondary of L41 is effectively 
at AC ground, since the impedance of C161 is negligible 
at 3.58 megacycles. See Fig. 6-13. During the time 
when V27B conducts, electrons flow from C158 through 
the diode, through the secondary winding of L45, and from 
C161 through the top half of the secondary of L41 to C158. 
This action builds up a charge across C158 so that the 
voltage at the center tap of L41 is negative with respect 
to the voltage at pin No. 3 of V27B. When V28B conducts, 
electrons flow from ground through the secondary of L45, 
through the diode V28B to one side of C159, and from the 
other side of C159 through the bottom half of the L41 
secondary to C161. The potential across C159 is such 
that the voltage at the center tap of L41 is positive with 
respect to pin No. 1 of V28B. 

If the phase relationship between the burst signal 
and the I reference signal is like that shown in Fig. 6-19, 
the conduction of the diodes will be equal. The resultant 
charges across C158 and C159 will be equal and opposite, 

3.58 MC 
GEN. 

Bi - 

Fig. 6-20. Effective Circuit of Oscillator Control Stage in Fig. 
6-13 at 3.58 Megacycles. 
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(A) GENERATOR OUTPUT 

(B) GRID SIGNAL 

(C) CONTROL TUBE OUTPUT 

CD) RESULTANT SIGNAL 

Fig. 6-21. Signals Present in the Control -Tube Circuit.The Result- 
ant Signal Is Developed by the Combination of Signals A and C. 

and no difference voltage will appear at the center arm 
of the balance control R20. If the conduction of V27B is 
greater than that of V28B, the charge across C158 will 
exceed the charge across C159, resulting in a positive 
DC difference voltage at the center tap of the transformer. 
A negative DC difference voltage would be developed at 
this point if V28B conducts more heavily than V27B. To 
illustrate how this difference voltage is developed, let 
us first consider the case in which the conductions of 
both diodes are equal. Under these conditions;the voltages 
across C158 and C159 will be equal, as previously stated. 
Since the left sides of the two capacitors are connected 
together through the low -DC resistance of the secondary 
of L41, a phantom ground or point of zero DC potential 
exists at the center of the resistance (made up of R201, 
R20, and R202) across the diodes. The AFC balance 
control is adjusted during receiver alignment to this 
zero -potential point for proper balance in the circuit. 
If the phase of the 3.58 -mc oscillator advances, V27B 
will conduct more heavily than V28B, developing a greater 

V27 B 

V288 

EK 
3.58 MC. BURST 
SIGNAL AT"D`OF L41 

Er 
3.58 MC. 
I REFERENCE 

EP EK 
3.58MG. BURST 3.58MG. 

SIGNAL AT Ä OF L41 I FERENGE 

i 

.. / 
i i 

Fig. 6-22. Phase Relationship at the Phase -Detector Stages in 
Fig. 6-13 When the Phase of the 3.58 -Mc Oscillator Is Lagging 
Normal. 
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charge on C158 than on C159. The phantom -ground point 
then shifts downward on R20, resulting in a positive 
potential at the arm of the AFC balance control. This 
voltage is of the proper polarity to effect phase correction 
of the oscillator. Should the phase of the oscillator be 
retarded, V28E will conduct more than V27B and the 
phantom -ground point will move up on R20. This places 
a negative voltage at the arm of R20. 

Another way of explaining how the polarity across 
C161 is reversed is to consider the amounts of conduction 
of the diodes. If V27B conducts more heavily than V28B, 
more electrons will flow from the top plate of C161 than 
will flow into it. Thus, a positive potential will exist. If 
V28B conducts more than V27B, more electrons will flow 
into the top plate of C161 than will flow out of it. Thus, 
a negative potential will be developed. Regardless of 
which method of explanation is used, it can be seen that 
a voltage Gf proper polarity will be developed across C161. 

The grid of the control tube V29A has no DC path 
to ground, and there is no DC current flow through R203, 
L42, or R205. This means that there will be no DC voltage 
dropped across these components, and any DC voltage 
developed at the center arm of R20 will appear at the 
grid of the control tube. 

The bias on this stage is not easily affected by noise 
pulses. Any noise pulses occurring at retrace time would 
be amplified by the burst -amplifier stage. The polarity 
of the resultant voltage could be positive or negative, 
depending upon the polarity of the noise pulse. C161 
responds to this pulse and accordingly charges. C161 
will discharge through one of the diodes (through V27B if 
the charge on C161 is negative and through V28B if the 
charge is positive) and R203. The discharge current in 
R203 tentas to charge C162 and C163; however, the large 
value of C163 and the current -limiting action of R204 
prevent any appreciable change in the voltage on C163. 
In this way, the network composed of R204 and C163 
forms a sort of noise -immunity circuit. 

The schematic of Fig. 6-20 shows the effective 
circuit of the oscillator control stage at 3.58 megacycles. 
Consider for the moment that the 3.58 -mc signal from 
the generator is not yet applied across the tube and that 
its frequency and phase are as shown by Fig. 6-21A. If 
this signal is then applied across the tube, the 2-mmf 

EN 
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Fig. 6-23. Phase Relationship at the Phase -Detector Stages in 
Fig. 6-13 When the Phase of the 3.58 -Mc Oscillator Is Leading 
Normal. 

capacitor C167 provides high capacitive -reactance 
coupling from plate to grid. The current in R205 leads 
by approximately 90 degrees the voltage that is applied 
from the generator. The voltage developed across R205 
is in phase with this current; therefore, it leads the 
appliedvoltage by 90 degrees. This is the signal voltage 
at the grid of the tube and is represented by Fig. 6-21B. 

The signal at the grid of the tube is amplified, and 
the polarity is inverted. The signal output of the tube is 
representedby the drawing in Fig. 6-21C. It can be seen 
that the signal C lags the signal A by 90 degrees. Actually, 
signals A and C do not exist as shown, since the signal 
at the plate of the control tube is a combination of signals 
A and C. The phase of this resultant signal is somewhere' 
between the phase of the generator signal and the tube - 
output signal, favoring the phase of the signal component 
having the greater amplitude. The signal component 
supplied by the generator has a constant amplitude; 
whereas, the amplitude of the signal component supplied 
by the tube will vary with changes in the bias of the stage. 

The signal at the plate of the tube, and formerly 
represented as signal A, has assumed a phase represented 
by signal D. Note that signal D lags signal A by almost 
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45 degrees; therefore, the phase of the applied signal 
has changed. Thus, it can be seen that the reactance 
tube is effective in changing the phase of the 3.58 -mc 
signal. Now let us consider the operation of the complete 
circuit shown in Fig. 6-13. 

The oscillator begins to operate at a frequency 
which is dependent upon the characteristics of the crystal 
and upon the capacitive reactance contributed by the 
reactance tube. A sine wave is obtained from the tuned 
circuit in the cathode of the oscillator and applied through 
an amplifier to the quadrature transformer. A sample 
of the I reference signal is fed to the phase -detector 
stage where it is compared with the phase of the color - 
burst signal. 

Enlargement 
of 

Circled 
Portion 

Fig. 6-25. Signal at the Grid of the Burst Amplifier in Fig. 6-24. 

Let us assume for the moment that the phase of the 
oscillator -output signal is lagging normal. This phase 
delay will be reflected in the phase of the I reference 
signal, and the voltages at the detector diodes will assume 
the phase differences shown in Fig. 6-22. It can be seen 
that V28B will conduct more heavily than V27B. As 
previously discussed, a negative DC difference voltage 
is produced, and the bias on the control stage increases. 
The gain of the control tube is reduced, thereby reducing 
the capacitance of the reactance tube. This will cause 
the phase of the oscillator signal to advance. The bias 
on the control tube will steadily decrease until the phase 
of the oscillator is in step with that of the color burst. 

If the phase of the oscillator signal advances beyond 
normal, the condition shown by Fig. 6-23 will exist at' 
the detector diodes. A positive DC correction voltage 
will be developed across C161 because V27B will conduct 
more heavily than V28B. The gain of the control stage 
will be increased, and the oscillator phase will be 
retarded. The conduction of V28B will slowly increase, 

Fig. 6-26. Burst Signal in the Output, Circuit of the Burst Ampli- 
fier in Fig. 6-24. 
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and the conduction of V27B will slowly decrease. The 
positive correction voltage will gradually decrease as 
the oscillator circuit approaches the proper frequency 
and phase. 

The control stage always has some effect upon the 
oscillator frequency because the capacitance contributed 
by the stage is connected in parallel with the crystal. A 
short time after the circuit is put into operation, a steady- 
state condition exists. The phase -detector circuit 
constantly supplies the necessary correction voltage to 
lock the frequency and phase of the oscillator signal into 
synchronization with the color -burst signal 

The General Electric Model 15CL100 employs a 
color -sync circuit which differs considerably from the 
one just discussed. This can be seen in Fig. 6-24. A 

signal from the output of the chrominance amplifier is 
applied to the grid of the burst amplifier through a 47-mmf 
capacitor. The burst -amplifier tube conducts during 
retrace time and is held at cutoff during scan time because 
of the charge maintained by C126 in the cathode circuit. 
A winding on the high -voltage transformer supplies to 
the grid a positive pulse which is in time coincidence 
with the color -burst component. This is shown by wave- 
form W13 in Fig. 6-25. This positive pulse causes the 
tube to conduct, and the burst signal is amplified. 

The burst signal appears across the primary of the 
burst -amplifier transformer L43 which is tuned to 
resonance at 3.58 megacycles. The burst signal at this 
point isshownby waveform W14 in Fig. 6-26. This signal 
is inductively coupled to the crystal ringing circuit and 
provides the excitation needed to shock this circuit into 
oscillation. Since the crystal ringing circuit is excited 
by the burst signal, the correct frequency and phase of 
the resultant CW signal is assured, and no further 
synchronizing circuits are necessary. 

The CW output (shown by waveform W15 in Fig. 6-27) 
of the ringing circuit is applied through an amplifier 
stage. The plate circuit of this stage is tuned to 3.58 
megacycles and is shunted by a small variable capacitor 
labeled "Hue Control." This is a rear -panel control which 
is used to change the phase of the subcarrier frequency, 
thus allowing the operator to vary the hue of the reproduced 
colors to get the most pleasing flesh tones. 

The subcarrier signal is applied to a limiter stage. 
The signal at the grid of this tube is shown by waveform 
W16 in Fig. 6-28. A limiter stage is necessary because 
the amplitude of the signal decreases slightly between 
color -burst excitations. It is mandatory that the referenc e 
signal have a constant amplitude as shown by waveform 
W17 in Fig. 6-29. 

A quadrature transformer in the plate circuit of 
the limiter stage provides an output of two 3.58 -mc CW 
signals. The tuning of the resonant circuits in this 
transformer causes these two signals to have a phase 
difference of 90 degrees. These are the CW signals used 
in the demodulators to recover the color information from 
the chrominance signal. 

Color Killer 

The purpose of the color killer in a color receiver 
is to prevent signal information from getting through the 
chrominanee channel during the time a monochrome 
signal is being received. This prevents any signal other 
than the luminance signal from reaching the picture tube. 
Signal information is prevented from passing through the 
chrominanee channel by employing a color -killer stage 
to bias to cutoff one or more stages in the chrominance 
channel. 

Shown in Fig. 6-30 is the color -killer circuit used 
in the RCA Victor Model CT -100 color receiver. This 
circuit employs one-half of a 6AN8 tube which operates 
in the following manner. During the time a color signal 
is being received, the color killer is held at cutoff by a 
negative potential that is present in the phase -detector 
circuit. This negative potential is applied to the grid 
through resistor R206. This negative potential is always 
present under normal operation during the time color is 
being received. 

Fig. 6-27. The 3.58 -Mc Signal at the Grid of the Subcarrier Am- 
plifier in Fig. 6-24. 

Fig. 6-28. The 3.58 -Mc CW Signal at the Grid of the Limiter 
Stage in Fig. 6-24. 

Fig. 6-29. The 3.58 -Mc CW Signal Output of the Limiter Stage 
in Fig. 6-24. 

When the color signal ceases and a monochrome 
signal is being received, a negative potential is not 
developedby the phase -detector circuit. This allows the 
bias on the grid of the color killer to increase above the 
cutoff value and brings the stage into a conducting stage. 
A positive pulse is applied to the plate from a winding on 
the high -voltage transformer. With a positive voltage 
on the plate and with the grid above cutoff potential, the 
tube conducts. The operation of the color -killer stage 
is similar to that of a keyed AGC stage. When the color 
killer conducts during the time of a positive pulse from 
the transformer winding, plate current flows and charges 
capacitor C144. When the capacitor discharges, it does 
so through resistor R208 to ground. This discharging 
current places across R208 a negative potential which 
is applied to the grid of the bandpass amplifier through 
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Fig. 6-30. Color -Killer Circuit in RCA Victor Model CT -100. 

resistor R78. Resistor R78 and capacitor C143 form a 
filtering network to remove any ripple that is present in 
the plate circuit of the color killer. The negative potential 
is of sufficient amplitude to bias the bandpass amplifier 
to cutoff. As long as this negative potential is developed, 
the bandpass amplifier will remain at cutoff. 

In the next issue, we will continue the discussion 
of the color -receiver circuits which have the function of 
preparing the color information for application to the 
picture tube. 

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

Questions 

1. What is the purpose of the chroma-bandpass amplifier? 

2. What is the nature of the signal at the output of the 
bandpass-amplifier circuit? 

3. The burst -amplifier keyer stage in Fig. 6-13 is 
normally biased to cutoff. True of False? 

4. The burst -amplifier stage is normally biased to cutoff. 
True or False? 

5. In the color -sync circuit shown in Fig. 6-13, what 
corrective action takes place if the phase of the 
chroma -reference oscillator is too far advanced? 

6. If the bias on the oscillator control stage in Fig. 6-13 
is increased, will the phase of the oscillator signal 
be advanced or retarded? 

7. Why is a limiter stage used in the color -sync circuit 
shown in Fig. 6-24? 

8. How is the correct frequency and phase of the 3.58 -mc 
reference signal assured in the circuit shown in 
Fig. 6-24? 

9. What is the phase relationship between the two CW 
reference signals developed in the color -sync circuit? 

10. What is the purpose of the color killer? 

C. P. OLIPHANT 

ancr 

VERNE M. RAY 
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UHF Continued from page 23) 

TV AC OUTLET HIGH-PASS FILTER 

Fig. 8. Bottom Chassis View of Regency Model RC53. 

which is used in this converter is 
very similar to the 1N72 type of 
crystal. The 1N72 may be used for 
replacement purposes. 

Oscillator tuning is accomplished 
by varying the length of the modified 
tuned line. The tuned line is actually 
made up of a modified ceramic wafer 
switch. See Fig. 9. This modified 

Fig. 9. Top Chassis Components in Regency Model RC53. 

switch has all detents removed with 
exception of the stops at the ends. 
The two silver shoes which are 
parallel to each other are approxi- 
mately 330 degrees long and are 
riveted and soldered together at one 
end. A terminal contact engages each 
silver shoe so that when the tuning 
shaft is rotated, the effective length 
of the tuned line is changed. This 
change in the length of the tuned line 
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changes the frequency of the oscillator 
which is of the modified Colpitts type. 

The output signal developed 
across L4 and L5 is the result of the 
heterodyne action in the mixer be- 
tween the incoming signal and the 
signal from the 6A F4 oscillator which 
is of a frequency lower than that of 
the incoming signal. 

Since no tuned output stage is 
employed, any VHF channel from 2 
through 13 may be used for conversion. 

According to the manufacturer, 
the oscillator has a long-time fre- 
quency stability of approximately 200 
kc after a warm-up time of less than 
five minutes. The noise figure is also 
reported to be about 16 to 18 db, which 
closely approximates the crystal - 
noise figure. 

To measure oscillator -injection 
current, insert a zero to 10 -ma meter 
bypassed by a 1,000-mmf capacitor 
between the junction of L4 and L5 and 
the chassis. A reading of .3 to 5 ma 
over the tuning range of the converter 
should be obtained. 

Voltage and resistance readings 
should be satisfactory for the solution 
of any other problems. 

STANDARD COIL 82 -CHANNEL 
TUNER 

Fig. 10. Schematic of Regency Model RC53. 
The Standard Coil tuner illus- 

trated in Fig. 11 is an 82 -channel, 
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single -conversion, positive -d et e n t 
tuner. Fine tuning is provided on all 
channels. 

Close examination reveals that 
this tuner is actually a combination 
of two tuners that are tandem con- 
nected. The rear or VHF section is 
available to manufacturers as a sep- 
arate unit for use as a VHF tuner 
alone. This VHF unit has been used 
recently in some makes of color TV 
receivers. 

The VHF section is a conven- 
tional Standard Coil cascode tuner 
with an added " rocking" strip for 
41 -mc amplification. See Fig. 12. 
This rocking strip is a cam -operated 
device that changes the cascode RF 
amplifier and the pentode mixer in the 
VHF tuner to 41 -mc IF amplifiers 
when the tuner is operated on UHF. 
The rocking strip makes contact on 
the same contacts that serve the VHF 
drum; and when it does, the VHF 
drum is electrically disconnected. 
The cam that operates the rocking 
strip is located on the rear of the 
UHF drum. It will be noticed in the 
figure that the front section of the 
tuner is the UHF portion and that it 
contains the components required for 
UHF reception. These are (1) a local 
oscillator operating at 41.25 me above 
the sound carrier of the tuner station, 
(2) a preselector circuit, and (3) a 
mixer. 

This tuner has many mechan- 
ical and electrical features that are 
both interesting and unusual. In order 
that these features may be explained 
more fully, they will be discussed 
independently. 

Mechanical Features 

It will be noticed in Fig. 13 that 
there are three c o n t rots which 
operate concentrically. The center 
control B is the VHF -UHF selector 
and the UHF range selector. The 
front control A is the VHF channel 
selector and also functions as the 
UHF vernier channel selector. The 
rear controlC is the fine-tuning con- 
trol for both UHF and VHF. The 
light mask shown in Fig. 13 is used 
to direct a beam of light at the oper- 
ating window in control B. 

Detent tuning over the entire 
UHF range is accomplished by the 
use of a decade system. The tens 
portion of the decade is made up of 
the eight individual UHF strips and is 
actuated by control B. The units 
portion of the decade is operated by 
means of control A. This control 
varies in steps the dielectric between 
the capacitor plates on the individual 
UHF strips. The dielectric consists 
of vanes which are fastened to the 
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same shaft that actuates the VHF 
drum. Refer to Fig. 12. 

There are nine positions on the 
UHF drum assembly, but there are 
only eight strips on the drum. One 
position is left blank for VHF switch- 
ing purposes. The blank position also 
provides access from the front of the 
tuner to adjustment slugs in the VHF 
oscillator strips. The access hole 
in the front of the tuner can be seen 
in Fig. 14.. 

When control B in Fig. 13 is 
turned to the VHF position, the cam 
on the rear of the UHF drum (see 
Fig. 12) causes the rocking strip to 
be disengaged and the VHF drum to 
establish contact. Control A m a y 
then be turned to the desired VHF 
channel. Control C is turned for fine 
tuning. 

When control B is turned so 
that one of the UHF decade strips is 
in operating position, the cam on the 
rear of the UHF drum causes the 
rocking strip to be connected into the 
circuit and the VHF drum to be dis- 
engaged. This mechanical action 
changes the RF amplifier and pentode 
mixer to 41 -mc IF amplifiers and at 
the same time disables the VHF local 
oscillator by removing its plate volt - 

Sections. 

age. Control A may then be turned to 
the desired UHF channel in the se- 
lected range. Control C is also used 
for UHF fine tuning. This is accom- 
plished by mechanically connecting 
the UHF and VHF fine-tuning dielec- 
trics to the same shaft. 

Onthe lowest UHF range (UHF 
strip marked 10), four VHF stations 
(10 through 13) and six UHF stations 
(14 through 19) may be received. This 
is a function of the cam construction 
on the rear of the UHF drum. This 
cam is so constructed that the rocking 
strip is disconnected for these four 
VHF channels. 

For an illustration, let us sup- 
pose that the operator has been view- 
ing a program on UHF channel 14 and 
desires to change to a program on 
VHF channel 13. By rotating control 
A one step in a counterclockwise 
direction, it will be noted that the 
number 13 will appear in the UHF - 
range window. Channel 13 will be 
received normally in this position 
because the 41 -mc rocking strip, as 
stated earlier, is disconnected by the 
cam on the rear of the UHF drum. 
This same condition will exist for 
VHF channels 12, 11, and 10. For 
reception on VHF channels 9 and 
under, control B must be turned to 
the VHF operating position. 

FINEF- TUNING TUNING 

C 

PILOT -LIGHT 
GUIDE HOLE 

LIGHT MASH 

UHF ENS 
NUMBERS 

UHF -RANGE WINDOWS 

VHF OPERATING WINDOW 

VHF CHANNEL 
NUMBERS 

UHF UNIT 
NUMBERS 

UHF -VHF SELECTOR 

UHF RANGE SELECTOR 

B 
VHFSELECT CHANONELR 

UHF VERNIER 
CHANNEL SELECTOR 

Fig. 13. Exploded 
View of Knob As- 
sembly for Channel 
Selector. The UHF 
and VHF Numbering 
Systems Are Shown. 

In removal of the drum as- 
sembly, care should be taken not to 
damage the UHF range strips. Re- 
move both detent rollers and both 
retaining springs. Rotate the drum 
assembly so that the VHF blank on 
the UHF drum is adjacent to the cam 
follower that actuates the 41 -mc 
rocking strip. The drum assembly 
may then be removed without damage 
to the UHF range strips. 

The construction of the VHF 
fine-tuning mechanism is somewhat 
unusual and should be mentioned. 
Fine tuning is accomplished by vary- 
ing the dielectric between two plates 
of the fine-tuning capacitor. The edge 
of the fine-tuning bar can be seen in 
Fig. 14. 

Electrical Features 

The VHF portion of this tuner 
has several interesting circuit 
features. Among these features is 
the tunable 41 -mc IF trap at the an- 
tenna input. This unit may be tuned 
to attenuate any frequency in the 35 - 
to 48 -mc range. The remainder of 
the 41 -mc trap assembly is designed 
for maximum rejection of IF inter- 
ference. The circuit of this trap as- 
sembly is shown in Fig. 15. 

Some of the most interesting 
features of the UHF portion of this. 
tuner are associated with the channel - 
changing arrangement. Other UHF 
tuners usually use either tuned -line, 
variable capacity, or variable induct- 
ance methods of changing channels. 
This UHF unit uses a combination of 
methods. The UHF range is selected 
by changing the preselector and oscil- 
lator coils. The individual channels 
for each range are selected by step 
changes of capacity to resonate the 
oscillator and preselector coils. 
This change of capacity in steps is 
accomplished by varying the dielec- 
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Fig. 14. Schematic Diagram of 82 -Channel Tuner. 
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tric between capacitor plates which 
are a part of each UHF range strip. 
The mechanical features of this 
change have already been discussed. 

The UHF range strips are con- 
structed so that each snap of the 
channel selector produces a 6 -mc 
frequency change over the entire UHF 
range. Each UHF range strip has an 
oscillator adjustment screw which 
may be adjusted for tracking on each 
strip. The adjustment screws are 
accessible thrcugh the hole in the 
fine-tuning cam. See Fig. 15. 

The input to the preselector is 
coupled through a high-pass filter 
which passes only frequencies of 470 
me and over. The output of the pre - 
selector is fed to a crystal mixer 
1N82 where it is combined with the 
local -oscillator signal which is 41.25 
me above :he sound carrier of the 
received signal. The resultant 41 -mc 
signal is then coupled to the rear 
VHF section of the tuner. This sec- 
tion amplifies the signal and passes 
it on to the IF' section of the receiver. 

VHF TINE TUNING 
DIN FC TRI_ RAR 

ASSESS FOR ADJUS ING 
VHF AND UHF 

OSC SLUGS 

F C,IIIR1,1 1 

NEC,. LR IF Sr STEM 

Fig. 15.- Top View of 82 -Channel Tuner. 

It is i:Zteresting to note in Fig. 
14 that even in VHF operation, some 
voltage is applied to the plate of the 
UHF oscillator tube. This voltage 
increases the stability of the oscil- 
lator when the set is switched from 
VHF to UHF operation. Since the 
UHF oscillator tube is kept in a state 
of partial conduction by this voltage, 
the initial frequency drift of the oscil- 
lator is kept at a minimum. 

An oscillator trimmer is pro- 
vided on sorse models to compensate 
for differen:es in tube characteris- 
tics. UHF fine tuning is accomplished 
by varying tie dielectric 'between ex- 
tensions on the blades of the oscil- 
lator tuning capacitor. 

CALVIN C. YOUNG, JR. 

AT A TOTAL COST OF ONLY $18.00 LIST 

The MODEL W68 
replaces 41 Crystal Cartridges made 
by the five leading manufacturers. 

The W68 is a "Muted Stylus" type, Dual -Weight Cartridge. The dual weight makes it 
possible to replace either aluminum or steel case cartridges-without adjusting tone -arm 
balance. With weight slug net weight is 25 grams; without weight slug net weight is 12 
grams. The W68 is equipped with the famous A62A silent -tracking, "Muted Stylus" needle. 

STANDARD CARTRIDGE FOR 78 RPM RECORDS 

MIN. SHURE 
MODEL TYPE LIST OUTPUT NEEDLE RESPONSE NET NEEDLE 

NO. PRICE LEVEL FORCE TO WT. NO. 
WE8 Crystal 7.50 1.6 V 1 GI. 4,500 Dual Weight A62A 

25 grams or 
12 grams 

The MODEL W78 
replaces 149 Cartridges made by the 
five leading manufacturers. 

Model W78 Is a Dual -Volt, Dual -Weight Cartridge-so versatile it replaces 149 other 
cartridges! This cartridge alone will become a sensation overnight-because it replaces steel 
or aluminum case cartridges, of either high or low output! The W78 provides the broadest 
coverage at the lowest investment-only $5.55 list. 

General Information: With weight slug, net weight is 25 grams; without weight slug, 
net weight is 12 grams. In addition, Model W78 has a capacitor, furnished as an accessory. 
Without capacitor, output is 4.0 volts; with capacitor, output is 2.0 volts. 

STANDARD CARTRIDGE FOR 78 RPM RECORDS 

MIN. SHURE 
MODEL TYPE LIST OUTPUT NEEDLE RESPONSE NET NEEDLE 

NO. PRICE LEVEL FORCE TO WT. NO. 
W78 Crystal 5.55 4.0V or 1 oz. 

2.0V 
6,000 
c.p.s. 

Dual Weight 
25 grams or 

None 

1? grams 

The MODEL W70 
replaces 20 "Special" Cartridges, 

Model W70 is a completely new cartridge in the Shure line. It replaces all the Webster 
"CX" and "C" Series Cartridges, comes equipped with all the necessary accessories. The 
W70 is more than an adequate replacement: it is an improvement, because it uses pin 
jacks-doing away with laborious "threading" of leads through the tone -arm. 

ALL PURPOSE SINGLE NEEDLE CARTRIDGE FOR 33,A, 45, 78 RPM RECORDS 

MIN. SHURE 
MODEL TYPE LIST OUTPUT NEEDLE RESPONSE NET NEEDLE 

NO. PRICE LEVEL FORCE TO WT. NO. 
W70 Crystal 4.95 3.0V 3.8V 10-15 grams 5,000 16 grams None 

i2ade 
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MAGI -MIX 
ANTENNA 

Couplers 
An extremely efficient 

band pass filter permitting 
the use of a single transmission 

line with the following 
antenna combinations: 

Cat. No. 1425A High -band 
and low -band VHF antennas 

Cat. No. 1460 UHF and VHF 

antennas 
Cat. No. 1465 Two UHF 

antennas 
Cat. No. 1433 VHF high -band, VHF 

low -band and UHF antennas 

MULTI -SET 

Couplers 
Three models -Cat Nos. 

820-2; 820-3; and 820-4 
permit two, three, or four 
set operation respectively 

from a single antenna 
installation. Units split signal 

equally between receivers and 

provides necessary isolation to 
eliminate interaction between 

sets. Eliminate those trade-in 
headaches -sell a second set - not a second-hand set. 

SE LECTRON IC 

Switch 
A multi -purpose, 300 -ohm impedance switch with 

high -efficiency contacts for minimum loss. 
Used for manual switching from antenna to antenna, 

switching signal from one receiver to another, 
and ideal for use in high-fidelity 

signal switching. 

Taco, the oldest and most respected name in antennas, 
offers you real SALES -BUILDERS in the line of antennas, 
accessories and promotional backing. You can't lose with 
Taco as your brand. Stop in and see your Taco distributor. 
Pick up your copy of the Taco catalog and see for yourself 
why Taco has been the STEADY LINE since 1932.. . 

TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, NEW YORK 

In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont. 

Shop Talk 
(Continued from page 11) 

given as a certain figure. If the same 
tuned circuit is connected across the 
output of an amplifier circuit, the 
resonant frequency is lowered. The 
reason for the reduction is the 
additional capacity which the "ampli- 
fier adds to the tuned circuit. If it 
is desired that the tuned circuit 
should regain its original frequency, 
either some turns of the coil must 
be removed or the value of the tuning 
capacitor will have to be decreased. 

In the case of an antenna wire, 
the external circuit is space itself. 
This space tends to act as an addi- 
tional capacitance placed across the 
wire; and to attain the original 
resonant frequency, the inductance 
of the wire must be reduced by 
shortening its length. In addition, 
nearby physical objects will also have 
an effect on the wire, necessitating 
further modification. In equation 4, 
only the effect of free space was taken 
into account; and in this sense, the 
calculations made with this equation 
were too high. 

The general equation 5 applies 
not only to antenna wires but to any 
conductor that carries electromag- 
netic waves. Of particular interest 
are transmission lines, since t h e 
service technician is frequently 
called upon to provide stubs for 
removing specific interferences. 
Typical values of k for popular 
transmission lines are: 

TRANSMISSION LINES 

Open parallel -wire 

Polyethylene twin -lead, 
300 -ohm 

Polyethylene twin -lead, 
150 -ohm 

Coaxial 

VALUE k 

.975 

.93 

.77 

.66 

These values differ considerably 
from each other and cause a similar 
variation in the length of any quarter - 
or half -wave sections made with 
them. Furthermore, each of the fore- 
going values are simply represen- 
tative or average values for the lines 
indicated; and within any one group, 
there could be and generally is a 
rather appreciable variation. 

It is seen then that because of 
the large number of variables which 
influence the length of an antenna, 
any for m u l a is at best only an 
approximation. Fortunately, in 
moderate and strong signal areas, 
the tolerances in antenna length are 
so very wide that the length could be 
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Fig. 1. Example of 60 -Cycle Hum Illustrating Ripples at Edge of 
Picture and Variations in Brightness. (Courtesy of DuMont Serv- 
ice News.;+ 

varied by as much as 50 per cent or 
more and the effects could not be 
noticed on the picture. It is only 
when the signal level drops below 
100 microvolts that the dimensions 
become critical and that an experi- 
mental approach is suggested. That 
is, take antenna rods that are some- 
what shorter than you need and fit 
them with movable inner sections. 
Then position the antenna for the best 
picture possible. Next, disconnect 
the lead-in line from the receiver, 
and attach it to a field -strength meter. 
Then gradually v a r y the antenna 
length (via the movable inner rods) 
until the highest signal reading is 
obtained. 

Of course, in weak signal areas, 
you want arrays that are more 
elaborate than a simple dipole; and it 
is generally better to buy these than 
to build them yourself. The more 
elaborate the array, which is to say, 
the more elements it contains, the 
better its signal -catching ability. 
By the same token, however, increas- 
ing elaborateness means greater 
criticalness so far as matching is 
concerned; and the latter can outweigh 
the former, sometimes to such an 
extent that the technician finds he 
gets better results using a simpler 
array haying less inherent gain. 

In addition to mismatching, 
there are other problems involved in 
antenna installation. For example, 
there are the vertical and horizontal 
directivity patterns of an array to 
consider. Of the two, it is the hori- 
zontal directivity which receives the 
more attention and rightly so, because 
it is the one in which we are generally 
interested; however , in outlying 
areas far removed from a station, 
the angle of arrival of the incoming 
signal may be such that it will be 
discriminated against by the vertical 

Fig. 2. Example of 120 -Cycle Hum Showing Sinusoidal Ripples at 
Sides of Picture and Two Horizontal Bars. (Courtesy of DuMont 
Service News.) 

directivity of the array. As a matter 
of fact, the more bays an antenna 
has, the sharper its vertical direc- 
tivity; and with these structures, 
reception at locations where the angle 
of arrival is wrong will be poor in 
spite of the greater horizontal gain 
of be array. 

All of this leads to the practical 
suggestion to test each array at a 
given location to see how well it 
performs. 

REVIEW 

From time to time, the tech- 
nician is called upon to repair tele- 
vision sets which exhibit hum. The 
hum may be aural or visual, or both. 
While this is not ordinarily the most 
difficúlt type of trouble to locate, 
finding it can become very complex 
unless the proper analysis is made. 
An article designed to acquaint the 
service technician with an expeditious 
approach to such problems appeared 
in the June 1953 issue of the DuMont 
Service News. The title was "Hum 
Problems in TV Receivers." 

The DuMont Service News is 
published by the Teleset Service 
Department of the Allen B. DuMont 
Laboratories, Inc., 257 Sixteenth 
Avenue, Paterson, New Jersey. 

Hum symptoms in a television 
receiver can appear in any or all of 
the three general sections - audio, 
video, or deflection. In the audio 
system, hum will make itself known 
by the sound it produces in the loud- 
speaker. The hum may possess a 
frequency of 60 or 120 cycles; and 
with a little experience, it is possible 
to distinguish between the two. (As 
a check on the frequency, take a 
1-megohm resistor and connect it 

between heater and grid of the audio 
amplifier of another set. The sound 
produced is 60 cycles, and this may 
be compared with that heard from the 
receiver under test.) 

Any 60 -cycle hum stems from 
a line carrying the 60 -cycle power - 
line currents. In a receiver, this is 
usually the filament line. For the 
60 -cycle voltage to reach the signal 
path, the most frequent point of entry 
is via heater -to -cathode leakage in 
a tube. 

If it is found that the hum is 
present solely in the sound system, 
with the picture unaffected, then it is 
reasonable to assume that the trouble 
is located in some stage through 
which only the audio signal passes. 
This would include the sound IF, the 
detector, or the audio amplifiers. 

A 120 -cycle hum is a product 
of the power supply in which full -wave 
rectification converts the 60 -cycle 
voltage to 120 -cycle voltage. In a 
receiver that is operating normally, 
power -supply filters remove the 
120 -cycle voltage to such an extent 
that the hum level is low. However, 
an open filter capacitor could permit 
enough voltage to remain to make the 
hum audible. 

Since the 120 -cycle voltage is 
associated with the power supply, it 
is seldom that one finds 120 -cycle 
hum in the audio system without a 
companion distortion in the picture. 
If both appear, the filter capacitors 
can usually be checked by bridging 
them with a good unit. 

Not to be confused with audible 
hum is sync buzz. This is caused 
by the incoming sync pulses or by 
vertical -sweep signals reaching the 
audio system. Sync buzz has a harsh, 
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... another first from 

SO N OTONE 
wide -range 

high -compliance 

single -needle ceramic cartridge 

the 

Here at last is a high fidelity cartridge at a moderate price, 
available in either of two needle sizes - 

one for 45 and 33% rpm, the other for 78 rpm. 

Performance is at the same high level as the world-famous 
Sonotone "Turnover." 

ELECTRONIC APPLICATIONS DIVISION 

SONOTONE CORPORATION 
Elmsford, New York 

Get free bulletin showing the exceptional 
specifications of this new cartridge! 

Send a postcard to 

SONOTONE CORPORATION, DEPT. P 
ELMSFORD, N. Y. 

Say "Please send free bulletin on new 

1P Ceramic Cartridge." 

Be sure to write your nome and address plainly. 

Ori 

(A) With 60 -Cycle Hum. 

(B) With 120 -Cycle Hum. 

Fig. 3. The Appearance of Video Signals. 

raspy tone and can be positively 
identified by removing the signal. 
The tone should disappear when this 
is done. If it persists, rotate the 
vertical hold control. Any corre- 
sponding change in buzz tone means 
that the buzz is due to the vertical - 
sweep signal. 

Let us consider hum indications 
in the picture. One or more of the 
following symptoms maybe observed. 

1. One or two broad bars caused 
by variation in brightness. One bar 
is an indication of a 60 -cycle voltage ; 

two bars indicate a 120 -cycle voltage. 

2. A single broad bar in the 
raster. This will always be accom- 
panied by a similar condition in the 
picture, although it is possible for 
the bars to appear in the picture and 
not affect the raster. This is a 
significant distinction which will be 
discussed more fully in a moment. 

3. A sinusoidal ripple along the 
vertical edges of the picture. 

4. A sinusoidal ripple at the 
horizontal edges of the raster. As 
before, this will always affect the 
picture, although a ripple may appear 
«at the edges of the picture and not 
affect the raster. 

5. Poor sync stability; also, loss 
of vertical or horizontal sync. 

Illustrations of 60 -cycle and 
120 -cycle hum in the picture are 
given in Figs. 1 and 2. The 60 -cycle 
voltage produces one cycle of bright- 
ness variation from top to bottom in 
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