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IRC QUANTITY BALANCED COST SPECIAL
ASSORTMENT  RESISTOR ON CARD  ASSORT- IF BOUGHT DEALER
NUMBER TYPE MENT OF SINGLY PRICE
Resist-0-Card BTS 100 20 $12.00
Yy watt most popu- values net $5'95
lar resistors
Resist-0-Card BTS 100 57 $12.00
#16 Y watt | oftenneeded| values net $5'95
resistors
Resist-0-Card BTA 74 20 $13.32
17 1 watt most popu- values net $6'59
lar resistors
Resist-0-Card BTA 74 45 $13.32
#18 1 watt | oftenneeded | values net $6'59
resistors
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on IRC Type BT '/, Watt and 1 Watt Resistors
m new handy RESIST-O-CARD form

of you buy now!

For a Limited Time Your IRC Dis-
tributor has popular, balanced assort-
ments of BTS and BTA resistors in
handy RESIST-O-CARD form. IRC
RESIST-O-CARDSSAVE YOUOVER
509, of the regular cost of IRC resistors.

Distributor RESIST-O-CARD Stocks are
Llimited. Order now and save real money!

VChoose from 4 Resist-O-Card assort-
ments. In combination they give com-
plete coverage.

VResist—O-Cards are factory-packed from
current IRC production.

Handy card-mounted stocks. Hang
right at service bench ready to use.

Indwidual ranges and RETMA Color
Code Chart on each card.

INTERNATIONAL RESISTANCE COMPANY
WMW%ﬂwﬁw@Sﬂéiwv

423 N. Broad St., Philadelphia 8, Pa.



0 Sharper Tu

than any other AUTOMATIC|

Model AR-1 and AR-2

C-D'R

* Here is EVERYTHING that ANYONE ]
could ask for in a rotor! Powerful enough to
turn any TV antenna . .. sturdy construction
(/

...and a F.andsome modern design plastic

cabinet taat AUTOMATICALLY turns the
antenna to any position... AND ACCURACY

Field Tested

that presents 40% SHARPER TUNING than Model AR-2 ... complete AUTOMATIC For Years
any other automatic rotor! rotor with thrust bearing . .. and handsome T”'ed
AND . T W modern design cabinet, uses 4 wire cable ﬁsw
in every leading rotor market area with Model AR-1...same as AR-2 without Y Ve/?
saturation TV SROT ANNOUNCEMENTS! 0 4 73 / )

thrust bearing

CORNELL-DUBILIER @THE RADIART corP.
SOUTH PLAINFIELD, N. J. ®w CLEVELAND 13, OHIO
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NEVER THOUGHT WE coULD 6ET PICTURES

WITH SO MUCH PUNCH ‘TIL WE HAD
THOSE SPRAGUE CAPACITORS PUT IN.

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

¢ Trademarck

SPRAGUE

Don't Be Vague... Insist on SPRAGUE

Insist on Sprague
CERAMICS

Tiny, tough, dependable . . .
in every application . . .
whether discs, plates, buttons,
or door knobs. And there’s a
Sprague ceramic capacitor to
meet every service need. You
give your customers depend-
able service, guard yourself
against costly call-backs,
when you use only Sprague
Ceramic capacitors.

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 'Lytics are your
first line of defense against
expensive call-backs.

Insist on Sprague
BLACK BEAUTY® TELECAPS®

The most imitated capacitor
Sprague ever introduced. But
you get Sprague performance
only when you insist on
Sprague Telecaps. Hundreds
of millions are in use today
as first choice of quality con-
scious manufacturers and
servicemen. Its the preminum
molded tubular af no extra
cost.

Get your copy of Sprague’s latest radio and TV

service catalog C-609. 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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*Reissue U.S. Pat. No. 23,273 >

Are you overlooking the sales potential of the color-designed “_,EE ] smﬂlﬂ?glg
aMmPHENOL INLINE antenna? Set owners have their color television z:ju; :ngS”v I
antenna right now if they buy an ampaHENOL INLINE! — T R
In terms of present black & white tv set sales, this puts a db S |
tremendous sales weapon into every dealer’s hands. ) '
Their assurance to customers that there will be no antenna St e
replacement when they convert to color can be the important | oo e L — ™
inducement to present sales of black & white sets. Chonnel 2 ILm ek =5 me — | channel a_ |
ome |

facts on Color TV Reception ) )

Gain chart showing *0.06 db variation over color modu-

Fidelity color reception demands these antenna characteristics: lation band for INLINE, Channel 3
flat antenna gain, no gain or loss greater than =.75 db within ) o )
1 bel do b h = e . he INLIN Gain variation over the color modulation band for each
.5 me below an 6 mc above the color sub-carrier. The LINE VHF channel should not exceed +.75 db; the following
gain is within this requirement over the color band on every table gives figures for the INLINE on all channels.
channel. Antenna gain must be held down across the FM Gain Gain
frequencies. The INLINE has been engineered for rejection of FM Channel | Variation/db Channel | Variation/db
signals, 88 me to 108 mc. Antenna must have a single forward 2 i0.4g 8 —_o-g.(())g
lobe to prevent “scotch plaid” ghosts. All INLINE directivity i §8;?2 1?) ig'_%
; 5 —+0.27 11 =+0.20
patterns reveal a single forward lobe. 3 050 D 050
R ——— 7 020 13 3030

— [ ] I ——

AMERICAN PHENOLIC CORPORATION

Chicago 50, Illinois
In Canada: AMPHENOL CANADA LIMITED



The requirements that must be
met by the designers of radio and
television equipment are constantly
changing and thus creating demands
for new uses of vacuum tubes. We
can see that larger picture tubes in
monochrome receivers andthe devel-
opment of color television have
extended the high-voltage require-
ments. This means that there must
be high-voltage rectifiers and high-
voitage regulator tubes capable of
withstanding higher voltages without
arcing or otherwise breaking down.
Also, since more information must
be transmitted and received in color
television, tubes are needed which
are capable of passing a wider band
of high frequencies. These are only
afewexamples of the continuing need
for tubes which satisfy the demands
of advancing and changing designs.

EW TUB

BY JAMES M. FOY

Inthe design of new equipment,
in some instances, tubes that are
already in existence can be adapted
to meet new requirements; and
wherever this is possible, manu-
facturers prefer to do so. In'other
cases, it is necessary to design a
new tube to meet a specific need.

Whenever a tube is changed in
mechanical or electrical construction,
achange in type designation is desira-
ble in order to avoid confusion when
making replacements. We do not
know exactly how these new type
designations are selected; apparently
several different methods are used.
In some cases at least, when the
change is mechanical and the electri-
cal characteristics are not radically

CHART |

2V2 DIODE
Description and Rating

GENERAL

Cathode — Coated Filament

Direct Interelectrode Capacitances, approximate*
Plate to Filament

MAXIMUM RATINGS

FLYEACK RECTIFIER SERVICE*

Peak Inverce Plate Voltage
DC Compcnent
Total DC and Peak

Steady-Stat-2 Peak Plate Current

DC Output Current

Tube Voltage Drop, approximate

less than 2 1 volts or more than 2.9 volts.

+ Without external shield.

Series Parallel
Filament Voltage, AC or DC .. 2.5*%... 125*
Filament Current ......... 0.2 ... 04

DESIGN-CENTER VALUES UNLESS OTHERWISE INDICATED

Ipb = 7.0 MilliamperesDC . .. ............

BASING DIAGRAM

Valt:
Ampere: eﬂ @

1.5 puf @*0

AVERAGE CHARACTERISTICS

KEY
RETMA B8FV
15000 ... .. 21000 ...... --- Volts
- - —. . 330007 Volts
80 ..... 80 ...... --- MA
20 ..... 1.0 ..., 0.2 MA
.................... 150 Volts

* Under no circumstances should the filament voltage for parallel-filament operation be less than
1.05 volts cr morethan 1.45 volts; for series-filament operation the filament voltage should never be

# For operation in a 525-line, 30-frame television system as described in '' Standards of Good Engi-
neering Practice Concerning Television Broadcast Stations'", Federal Communications Commission.
The duty cycle of the voltage pulse must not exceed 15 percent of one scanning cycle.

VValue given is to be considered as an Absolute Maximum Rating. In this case, the combined effect
of supply voltage variation, manufacturing variation including components in the equipment, and ad-
justment of equipment controls should ot cause the rated value to be exceeded.
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' LATEST
DATA
GIVING
TYPE
NUMBERS
DESCRIPTIONS
AND
RATINGS

2ve

Fig. 1. High-Voltage Rectifier 2V2. (Sample
Courtesy of General Electric Co.)

altered, aletter is added to or changed
in the type designation. For example,
the 6BQ6GT and the 6BQ6GA manu-
factured by the General Electric
Company are electrically the same,
but the 6BQ6GA has been changed in
physical construction to improve
some of the characteristics. When
the electrical specifications are
changed, this usually means an
altogether new number will be as-
signed to the tube.

Tube manufacturers have
recently announced the introduction
of several new types of tubes and
some improved versions of old ones.
Since we as service technicians, will
be encountering these tubes in the near
future, it is well that we know some-
thing of why they were designed, their
construction, and characteristics.

Horizontal-Deflection
Amplifiers 12CU6 and 25CU6

CBX-Hytron has announced the
addition of the 12CU6 and the 25CU6
totheir tube line. Except for filament
voltages, these tubes are identical to
the 6CU6 which was described in the
February 1954 issue of the PF INDEX.

* * Please turn to page 33 * *



RCA takes no chances with its reputation for quality —
its picture tubes are quality-controlled throughout production.
And you take no chances when you install RCA picture tubes. Your
customers will recognize the tamiliar RCA emtlem — what it stands for:
Top materials, top workmanship...top prodact! Build your reputation
for fine service with the finest picture tubes made - RCA.
See your local RCA Tube Distributor for your RCA Picture Tube needs —
sizes from 3" to 27”. There’s an RCA Picture Tube for virtually
every set, regardless of make, in RCA’s “Balanced Line.”

RADIO CORPORATION of AMERICA

ELECTRON TUBES HARRISON, N.J.

6 PF Reporter, October 1954



TRAINING SERIES

The discussion of the color -receiver sections which

are similar in operationto monochrome-receiver circuits

has progressed as shown by the shaded blocks in Fig. 5-1.

The additicnal blocks indicate those sections which are
to be covered in this discussion. It can be seen that with
the exception of the picture tube, sufficient circuits are
represented by the blocks inthis diagram to effect black-
and-white operation. This conforms withthe compatibility
requiremerts of color television, since an important
function of a color receiver is to reproduce black-and-
white pictures correctly.

This discussion begins with an analysis of the
luminance ¢hannel and progresses with subject material
covering the AGC circuit, the sync circuits, the vertical -
oscillator andoutput stages,and the horizontal oscillator.
Finally, there is a discussion on the operation of an un-
usual high-voltage circuit and a description of the power
supply for the entire receiver.

The Luminance Channel
The main function of the luminance channel is to

amplify the luminance portion of the video signal. This
signal is comparable to a monochrome signal in that it

I vl WEE 0 R SPRR
mawy ad __|—|’ LUMNANCE
e 111 L CHANNEL v

— — _—

CHROMINANCE
VIDEO [ TAAE -OFF
[DCTEC TOR i BuRsT
TAKE - OFF

TO YORE

i

C COMVE RGENCE

HORIZ
SWEEP
RHV

| VERT
VERT |
i | sweep
out |
o

|
Ly HORIZ
suPPLY L=  osc |> -

1 HI VGLTAGE

Fig. 5-1. Partial Block Diagram of a Color Receiver, Showing
Sections Previously Discussed and Those To Be Covered in This
Issue.

October 1954, PF Reporter

PART V
COLOR RECEIVER CIRCUITS

e] by c.P.Oliphant and Verne M. Ray

represents the brightness variations of the image. From
this standpoint, the function of the luminance channel can
be compared with that of the video amplifier in a mono-
chrome receiver. It will be shown that the luminance
channel may use two or three stages in order to obtain
the desired brightness signal.

A secondary function of the luminance channel is to
introduce a specific time delay in the brightness signal.
This is necessary because all video signals undergo a
time delay in proportion to the bandpass limits of the
circuits through which they pass. The time-delay factor
increases as the bandpass is narrowed. Since the lumi-
nance channel must pass a wider range of frequencies
than the chrominance channel, the bandpass of the lumi-
nance channel is much wider thanthat of the chrominance
channel. Were it not for a special design, it. would take
a longer time for the color signal to pass through the
chrominance channel than it would for the luminance sig-
nal to travel through the luminance channel. Since for
each picture element these two signals must arrive at the
circuits of the picture tube at the same time, the lumi-
nance signal must undergo an extra time delay. This
delay is accomplished through the use of a special delay
circuit in the luminance channel. The characteristics
of this delay circuit will be covered in the following cir-
cuit discussion.

A schematic drawing of the luminance channel used
in the RCA Model CT-100 appears in Fig. 5-2. The com—
posite picture signal at the input of the luminance channel
is shownin waveform W1. This waveform was taken dur-
ing a color-bar transmission and consists of luminance,
chrominance, and sync information. Since the only in-
formation desired at the output of this channel is the
luminance signal, take-off points for the other signals are
provided in the first video-amplifier stage.

The take-off point for the chrominance signal is in
the cathode circuit of the first video amplifier. A 4.5-mc
trap inthis circuit is used to prevent any remaining sound
signal from appearing in the chrominance channel. The
signal available to the chrominance channel can be seen
in waveform W2,

The 3.58-mc trap consisting of L30, R79, and C68
which are in the plate circuit performs two functions. It
provides a take-off point for the color-burst signal, and
it also traps the chrominance-subcarrier frequency in
order to prevent 3.58-mc brightness variations in the
picture. Waveform W3 shows the signal at the color-
burst take-off point.

Sync information for the horizontal- and vertical-
sweep sections is also supplied from the first video -
amplifier plate circuit. The sync take-off point follows
the 3.58-mc trap. The signal available at this point is
shown by waveform W4. Note the absence of the 3.58-mc¢
component by comparing waveforms W3 and W4.



Don't waste time and
money hunting for

;F,exact replacements
77 or waiting for delivery
of out-of-stock items!

Making the most of Centralab’s new Fastatch* Custom Controls?

Unique plan
keeps 4,000 combinations of resi_aance and taper
IN STOCK at your Centralab distributor

Never before has it been so easy to get the right
replacement for practically any dual control,
current or future (including color TV)!

With Centralab’s new custom-control system,
you take Fastatch front and rear units and simply
n ] 1 do this:

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

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

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

Add the knobs
—and there’s
your custom dual

Note that you don’t do the manufacturer’s job

—there are no loose parts. . . nolugstobend. . .

| | no tricky assembling. Fastatch units are com-

‘wlw" ” g g pletely assembled, tested, and guaranteed by
= B RS AR [l = | g NS & Centralab.

Have your Centralab distributor tell you
more. And write for bulletin 42-218 to:

CENTRALAB

A Division of Globe-Union Inc.
948-J E. Keefe Ave,,
Milwaukee 1, Wis.

*Trademark B-3854
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Fig. 5-2. Luminance Channel in the RCA Victor Model CT-100 Color Receiver and Associated Waveforms.

The signal applied tothe delay line is obtained from
the split plate-load resistors R81 and R82. The delay
line in this receiver is a piece of special coaxial cable
about 25 inches long. Fig. 5-3 is a photograph of the top
view of the chassis showing the physical appearance and

Fig. 5-3. Delay Line in the RCA Victor Model CT-100 Color Re-
ceiver.

October 1b54, PF Reporter

location of this delay line. Its equivalent LC circuit
introduces a time delay of approximately one micro-
second to the luminance signal. In order to minimize
signalloss and prevent standing waves, the characteristic
impedance of this cable must be matched at both ends.
The resistance atthe input of the delay line is 2,700 ohms
which is the value of R82. The terminating resistance
at the output of the delay line consists of R83, R84, and R6.
This series-parallel combination also offers a total
resistance of 2,700 ohms.

Theuse of a split plate load in the output of the first
video amplifier and the use of the delay line with its
impedance-matching circuits cause a considerable loss
of signal amplitude. The second video amplifier increases
the signal level and reverses the polarity. Series peaking
is accomplished in the plate circuit by the use of L.34 and
R91. These components together withC11,R86, R87, R88,
and C70 which are in the cathode circuit afford optimum
frequency response to the Y signal.

The plate load for the second video amplifier in
Fig. 5-2 appears to be the 22,000-ohm resistor R90. For
a video amplifier, this is comparatively high. Actually,
the load is less than this. Although not shown on the

* * Please turn to page 39 * *



Your CBS-HYTRON
BUSINESS BUILDERS

ARE COMING TOO MANY ... TOO FAST...TO ADVERTISE!

It would take a dozen ads to tell you a!/l about all of them. Because there
are so many fine, new CBS-Hytron business builders. And there is so much
you’ll want to know about every one.

RAD:O...TELE{\J/([S{I{OI
r
@”' QUAue'rv SERVICE

We trtz Quai'y Parts and D EAL E R NAM E
- ——— ‘___ —e

Service .... Foir Cherges

HERE'S JUST A
ROUGH IDEA...

Fetammans cog

BUT THEY'RE ALL HERE...

NEW BUSINESS BUILDERS CATALOG, Second Edition,
gives you the complete, interesting story. A dozen
pages loaded with dozens of new and older CBS-

nd Editiom
CBS-HYTRON

Business Builders
CATALOG

AND HERE'S ANOTHER RED-HOT ONE! Hytron business builders described in detail. Get your
New Seventh Edition free Business Builders Catalog now. Ask your distribu-
tor . . . or write direct.

CBS-HYTRON Reference Guide for
Miniature Electron Tubes

Bigger, better Seventh Edition of
this perennial favorite is now ready!
This CBS-Hytron original lists all
miniatures to date, regardiess of
maoke. Contains: 329 types, 79
new. 134 basing diograms, 27 B
new. Twelve packed pages of data
you need daily. And it's FREE!

Get your new Miniature Guide,
Seventh Edition, and your new

GulDt
4 Minlobure (e TSt

I I Ru §CBS HYTRON Main Office, Danvers, Mass.
A Division of Columbia Broadcasting System, Inc.

Business Builders Catalog, Second 8 =g
ﬁd;'r'g:,di'sot:’igz;orﬁ(o)nr' wyr‘;"“e'df:cs" ] = A member of the CBS family: CBS Radio - CBS Television « Columbia Records, Inc.
Bot o6t now! ’ T i TR CBS Laboratories + CBS-Columbia + CBS International « and CBS-Hytron
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RF Tuner Alignment

In last month's issue, we dis-
cussed the mechanical and electrical
defects which befall turret tuners, and
some attention was also given to im-
proving tuner sensitivity. In this
month's column, tuner alignment will
be examired with a view toward
determining how difficult and how
critical itis. (We are still discussing
turret tuners with major emphasis on
the Standard Coil tuner, since this is
by far the cne most widely employed.)

The test equipment requiredfor
tuner alignment is identical to the
equipment needed for video IF align-
ment; namely, a sweep generator, a
signal or marker generator, and an
oscilloscone. What makes tuner
alignment more difficult, however, is
the fact that signal output from the
sweep generator in the VHF range is
lower than it is in the IF range.

Furthermore, in a videoIF alignment
the sweep signal receives the benefit
of three to four stages of amplifica-

{A) Using Sensitive Scope and Strong Signal Gener-
erator.

{8).Using Less Sensitive Scope and Less Powerful
Generator.

Fig. 1. Tuner Response Curves,

October 1954, PF Reporter

ShoiTatk

10,000-OHM RESISTOR

LEAD TO
OSCILOSCOPE

MIXER-GRID
TEST POINT

Fig. 2. Method of Connecting Scope to
Mixer Grid of Standard Coil Tuner in Or-
der to Observe RF Response Pattern.

tion, permitting the technician to
carry out the alignment with an os-
cilloscope that is not very sensitive
and with a sweep generator thathas a
low output level.

Here, then, is one reason why
service technicians tend to shy away
from RF tuner alignment. Their
equipment may not produce a usable
pattern onthe scope screen. In place
of the curve shown in Fig. 1A, the
equipment may produce one like that
shown in Fig. 1B. Toobtain the curve
in Fig. 1A, a sensitive scope was
used; in the case of Fig. 1B, the
scope used had relatively low gain.
Another difficulty with RF alignment
is in providing accurate markers,
particularly for the upper VHF chan-
nels 7 through 13. Most of the popu -
lar-priced AM signal generators
resort to harmonics above 60 mega-
cycles, and the indications in the
harmonic range are not always so
clear-cut as they would be if funda-
mentals were used. This does not

MILTON 5. KIVER

President, Television Communications Institute

mean that these signal generators
cannot be used; they can and are.
But they require more skill on the
part of the operator; and where this
skill is lacking, interpretations of
what appears onthe scope screenare
often erroneous.

The actual job of connecting the
test equipment to the receiver is
readily carried out. The vertical in-
put terminal of the oscilloscope is
connected into the grid circuit of the
mixer via a series 10,000-ohm re-
sistor. The scope ground connects to
the receiver chassis. In the Standard
Coil tuner, it is easy to make contact
withthe mixer gridcircuit because of
an input terminal which is mounted
at the top of the tuner assembly. See
Fig. 2. (Most manufacturers of turret
tuners and other types recognize the
convenience of such a test point and
make some provision for it.)

The sweep generator is con-
nected to the input terminals of the
receiver. The main precaution to
observe is that of matching the output
impedance of the generator tothe in-
put impedance of the receiver. The
latter is almost universally 300 ohms
and balanced; whereas, the former
is about 50 ohms and unbalanced. To
bring the two together in a matched
condition requires a simple resistive
network, such as that shown in Fig. 3.
If the attenuation introduced by the

* * Pplease turn to page 77 * *
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Fig. 3. Resistive Network for Matching the
Impedances of the Sweek Cable and the
Receiver Input.
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S * WODEL 650¢

VIDEO
GENERATOR

® White-Dot generator and TV trouble shooter.

- .
6o @ el

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

® Compatible for Color or Black and White.

MODEL 690

VHF-UHF
MARKER GEHERATOR

® Crystal controlled.

® Provides dual markers with any TV sweep
generator.

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

® |deal for accurate registration adjustment in
color receivers.

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

COMPATIBLE FOR

COLOR o BLACK «nd WHITE

MODEL 681  MODEL 695

5 o = ALL-
HETERODYNED ELECTRONIC

e
MARKER ADDER SWEEP-ALIGNMENT GENERATOR
® Greatly simplifies TV alignment technique.
® Absolutely linear sweep signal.

® Provides strong base line marker at all points

including traps. ® Triple shielded.

® Will not change in amplitude or distort ¢ HICKOK design ALL-ELECTRONIC SWEEP.
response curve. ® Signal attenuation from 3 to 300,000

microvolts.

® Laboratory quality throughout.

¥ It’s Here! \ 4

The All New COLOR-BAR GENERATOR

Developed in cooperation with TV manufacturers to meet requirements

MODEL
6aaXC

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

THE HICKOK ELECTRICAL INSTRUMENT (O.

10566 DUPONT AVENUE ° CLEVELAND 8, OHIO

12 PF Reporter, October 1954



In the Interest of . ..

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

IN THE SHOP

In recent issues, this column
has featured problems associated
with the firding of troubles inspecific
sections of TV receivers. This
month the section to be considered
is shown in the schematic of Fig. 1
and consists of the audio amplifiers
and speaker.

Protlems which are based on
field experiences will be presentedto
show the various kinds of ailments
that show uap in the audio sections of
TV receivers. In each problem, the
possibility of tube defects has been
eliminated by substitution. Conse-
quently, the troubles are in com-
ponents other than tubes and are
therefore those which would most
likely receive treatment on the shop
bench.

Problem No. 1

The set was brought into the
shopwith & complaint of badly distort -
ed sound; but when the technician
turned on the set to test it, the TV
station was only broadcasting a test
pattern accompanied by a 400-cycle
tone. This tone signal sounded very
clear and was practically distortion

@
lf-_m—.“—l ﬁ;“_'l:l' 3
! SR AN e
= ilzﬁx @-:l 1.’.._1--. o L) ey
{'}i s ['

U " WOLLIME
i | COMTROL

-

free. As a further check, the scope
was connected across the speaker and
the output was observed. The 400-
cycle pattern looked very good. The
technician then decided to leave the
set turned on while he worked on
something else, thinking that thetrou-
ble mustbe an intermittent condition.

Much to his surprise, nothing
happened until the station faded out
the tone and then came on with pro-
gram music. The distortion in the

music was immediately noticed. It -

appeared that the only frequencies
being affected were those below 300
cycles approximately., All the low
notes sounded very bad. On the other
hand, the high notes sounded very
good.

The first thought that popped
into the technician's mind was that
there might be speaker trouble. How-
ever, a substitute speaker soon dis-
proved this theory.

Since there was uneven distortion
(that is, in the low tones only), the
trouble was believed to be in one of
the audio stages; and since low tones
are usually affected mostly by the
coupling and bypass capacitors, there
were only a few suspected compo-
nents — C1,C3,C17, C8, and C9. See
Fig. 1.

Fig. 1. Typical TV Audio System.

October 1954, PF Reporter

Capacitors C8 and C9 were
eliminated as troublemakers by
trying substitute capacitors in their
place. Since the coupling capacitor
C7 works under a relatively large
potential, it was checked next by
measuring the grid voltage on the
output tube.

This proved to be a good step
to take, because the grid voltage was
far out of range from what it should
have been. Ordinarily, the grid volt-
age of this tube should be zero, but
this time it measured +8 volts, there-
by indicating that the coupling capa-
citor C7 was leaking. By disconnect -
ing C7 and placing an ohmmeter
across it, a reading of 4.5 megohms
was obtained. This is entirely too
low for a coupling capacitor. In fact,
a resistance measurement through
a paper capacitor should be greater
than 500 megohms.

The technician would not have
been misled and delayed at the onset
of this servicing job if he had piped
some music through the audio section.
He then would have detected the dis-
tortion immediately.

Problem No. 2

The symptom which appearedin
this problemwas a secondary trouble.
By that, we mean that the set first
came in for another trouble which
was much more noticeable, but the
customer asked that this second
trouble be fixed while the set was in
the shop.

The symptom was very low
volume at normal control setting.
That is, normal volume level could
not be obtained without turning the
control almost to maximum. This
had occurred over a long period of
time and had not affected the picture
in any manner.

There was no hiss, noise, or
noticeable distortion to cause one to

* * Please turn to page 55 * *
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ANOTHER RAYTHEON FIRST!

:.

N F
I ™~ NEW 17" 90° DEFLECTION

| 7AV;CTURE TUBE

Raytheon leads the way to smaller, light weight, more compact, tele-
vision receivers with the amazing new 17AVP4 monochrome picture
tube. It is 3% inches shorter in overall length and approximately 4
pounds lighter than present 17 inch wbes. The type 17AVP4 incor-
porates a new 90° deflection angle bulb, a 1 inch shorter neck length
and achieves maximum compactness with conventional viewing area.
The 17AVP4 has electrostatic focus, magnetic deflection and features
the same crisp, clean picture that makes all Raytheon Picture Tubes
outstanding for quality.

w

et

“155/8" ¢ 3/8" ™

b9 1/8" 2 3/16"—— 6 1/27"s 316"

N
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This important new Raytheon tube, developed and produced at
Raytheon’s new modern picture tube plant at Quincy, Massachusetts is
one more reason why you can standardize on Raytheon Picture Tubes
with complete confidence that you are giving your customers the very

latest and best. }(—; 19 1/4" + 3/8"

Remember, Raytheon Picture Tubes are Right for Sight, Right for You, and
always New. Buy them through your nearest Raytheon Tube Distributor.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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Presenting Information on Application,
Maintenance, and Adaptability of
Service Instruments

Some Alignment Applications
of the Hickok Model 691
Heterodyned Marker Adder

When the alignment technician
uses conventional methods of marker
injection, he must use extreme care
sometimes in order to avoid swamp-
ing or disterting a response curve.
Conventional methods refer to those
means whereby a marker may be in-
ternally coupled to the sweep gene-
rator or may be externally coupled
either through a small capacitor or by
clipping the marker-generator lead
to the receiver chassis.

Especial care is needed when
dealing with sensitive or high-gain
circuits. In these circuits, only a
small amount of sweep signal is
necessary tc produce a response of
adequate size; and a correspondingly
small amount of marker signal will
also produce a generous indication
onthe response curve,overriding and
distorting the true response.

In other instances, it may be
difficult toobtain a marker indication
of usable amplitude by using conven-
tional methods. This would be true
possibly in a low-gain circuit which

requires a larger sweep-signal input.
Even a maximum marker signal in
this situation may not produce a usable
indication on the response curve.

Another limitation in the usage
of conventional marker-injection
methods is sometimes encountered
by the technician who tries to locate
trapfrequencies on a response curve.
The attenuation of high-Q traps is
oftenso complete that no marker will
be visible at these points unless max-
imum scope gain is used and the
generator sweep width is reduced.

Still another limitation arises
in those cases in which the marker
must be displayed on a very steep
side of a response curve or at the
center of a discriminator S-curve.
Even if the marker can be seen at
these points, it is difficult to judge
the exact center of the marker.

All of these difficulties are eli-
minated or greatly reduced through
the use of the Hickok 691 heterodyned
marker adder. The marker and sweep
signals are combined in this instru-
ment so that the response curve is
not distorted by the marker and so
that the marker is of the same amp-

MODEL 690
CRYSTAL CONTROLLED
MODEL 69 ( MARKER CALIBRATOR
HETERODYNED
MARKER ADDER
SCOPE | RESPONSE SweEP | MAR RE
~OUTPUT INPUT INPUT b INPUK'FR OUTPUT
{ { Fig. 1. Diagram of
o et | _ ] Test Setup Using
SCILLOSC
Hickok Model 691
TobEMeas Heterodyned Marker
SWEEP GENERATOR
HORIZ TV RECEIVER Adder.
INPUT QUTPUT
VIERT RCVR OUTPUT 76 ADDER
BT RESPONSE
pulll 0 I L I
SWEEP INPUT HORS
&T TO RCVR CIRCUIT T S
RF
OUTPUT
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67 Paul C. Smith

litude at all points on the response
curve, even at trap points and on the
base line. Operation of this system
requires the use of separate sweep
and marker generators, the Model
691 marker adder, and an oscillos-
cope. These instruments are all in-
terconnected in the manner indicated
in the block diagram of Fig. 1.

Operation is as follows: Two
outputs of the same sweep signal are
provided on the Model 695 sweep
generator. These outputs are isolated
internally to a certain extent, with a
corresponding reduction of inter-
action. One output signalis fed to the
circuit under observation to form the
response curve. The other output is
applied to the sweep input terminal
of the marker-adder unit. The cali-
brated RF marker from the Model
690 calibrator is applied tothe marker
input terminal of the Model 691; and
these two signals, the sweep and
marker inputs, are heterodyned in
the mixer stage of the 691. The re-
sultant combined signals are then
applied to a low-pass filter toattenu-
ate the high frequencies, with the
result that a sharply defined marker
is obtained and is correctly located
at its corresponding frequency on the
sweep signal. This marker signal is
then amplified inthe amplifier stages
of the marker-adder unit and is com-
bined with the response from the
receiver in the output of the unit.
Since the sweep signals tothe marker
adder and to the receiver are both
obtained from the same source, the
marker will be at the correct position
when it is combined with the response
from the receiver. Also, since the
marker is not applied to the receiver

15



UHFsVHF
LEAD-IN

ADVANTAGES:

] Lowest losses ot UHF and
VHF frequencies.

2 Great abrasion resistance and
mechanical strength.

3 No time-consuming end seal
required; easy to install.

4 No internal moisture to cause
signal loss.

5 No kinking when used with
antenna rotors.

6 Resistant to snow, ice, rain,
and wind.

7 Resistant to ultraviolet rays
from the sun.

8 Uses Belden Weldohm con-
ductor for long conductor life.

s 9 Can be clamped tightly in

stand-off insulators without
crushing. No special fittings
required.

10 Conductor spacing is constant
even when the lead-in is
transposed.

11 No stripping problem for at-
taching the conductor.

Thousands of separately sealed
tiny cells, filled with inert gas, make
this waterproof cablc stable and
efficient electrically.

This heavy wall of brown virgin
polyethylene protects the cable
- against mechanical abuse and
damage from ultraviolet sun rays.

® s % : : .

This completely new 300-ohm line results from the development
of a new cellular plastic core where each separate cell is filled
with an inert gas to make an efficient cable with the lowest
possible losses at koth UHF and VHF frequencies. With this
absolutely waterproof cable, no sealing of the ends is necessary.
Celluline cable can be fixed in stand-off insulators without
crushing. The thick outer wall of polyethylene serves to protect
the cable from abrasion and sun damage.

By fusing only virgin polyethylene, the wall can be made
smooth—absolutely free from rough spots—to prevent the
adherence of dust and other impurities which would increase
the losses.

The copper-covered steel strands, which make up the con-

ductors, assure 49%; greater resistance to breaking from flexing
or stretching than any all-copper conductor.

38275 CELLULINE"

TRANSMISSION LINE

byl

WIREMAKER FOR INDUSTRY

.
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PP |
MARKER ADDER
& o

Fig. 2. Alignment Instruments Used With
Adder.

)

circuits at any time, it cannot distort
or swamp the response curve in any
manner and it is not attenuatedby any
trap action in the receiver.

The Model 691 marker adder is
provided with amplitude controls for
marker size and response -curve size.
These controls can be adjusted to
maximum, if necessary, without af-
fecting the operation of the circuit
under test. This is in direct contrast
to conventional methods in which, if
the technician desires a larger
marker indication or larger response -
curve size, he must either increase
the scope gain or increase the signal

(A) Using Model 691 Marker Adder.

(B) Using Coaventional Marker-Injection Methods.

Fig. 3. Markers on the Peak of Video IF Re-
sponse Curve.

October 1954, PF Reporter

the Hickok Model 691 Heterodyned Marker

input to the receiver. There is dan-
ger in the latter case of overloading
the receiver circuits.

In order to illustrate the ad-
vantages of the use of a marker adder
in comparison to conventional methods
of marker insertion, a monochrome
TV receiver was placed on our lab-
oratory test bench and both methods
were used as they would be during an
actual alignment. A photograph of the
test instruments and receiver con-
nected in the proper manner appears
in Fig. 2. Actual photographs of wave-
forms resulting from both methods
of marker application appear in Figs.
3 to 7. For each waveform, the
blanking switch of the sweep genera-
tor was set to blank the return sweep,
thus providing a reference base line.

Fig. 3A is the response of the
video IF strip and was obtained at the
video detector. The marker was intro-
duced through the Model 691 marker
adder. For Fig. 3B, the marker gene-
rator was disconnected from the
marker adder, and the marker signal
was applied by clipping a lead from
the marker generator to the receiver
chassis. A shielded lead was used,
and boththe shield clip and the center
clip were attached to the chassis at a
small distance from each other. When
the marker is applied in the latter
manner, it can be seen in Fig. 3B
that the response curve is consider-
ably reduced in amplitude andthat the
trap points are forced nearer the
base line. The marker, positioned
as it is at a point of maximum sensi-
tivity on the response curve, has a
greater distorting effect than it would
have at a less sensitive point on the

slopes of the response curve. This
characteristic is illustrated in Fig. 4
in which the marker is onthe slope of
the curve. For Fig. 4A, the marker
was applied through the marker -adder
unit, and the response curve can be
seen to be unaffected. For Fig. 4B,
the marker was applied through the
receiver chassis, and some disturb-
ance in the response curve is ap-
parent. Figs. 5A and 5B show the
marker in the trap position. Fig. 5A
was obtained through the use of the
marker adder, and Fig. 5B was ob-
tained with marker injection in the
conventional manner. The marker is
easily visible in the former instance;
but in the latter case it is hardly dis-
cernible, having been attenuated by
the trap action of the receiver
circuits.

Fig. 6 illustrates how both
sound and video markers may be
viewed at the same time through the
use of a 4.5-mc crystal in the Hickok
690 generator. More will be said
about this feature later in the article.

When making trap adjustments
through the use of the Model 691, trap
points on the response curve are
easily located, since there is notrap-
ping action onthe marker signal with
this method. The maximum attenua-
tion of the trap at the desired point
can then be determined by watching
the effect on the response curve as
the trap is adjusted. If the attenua -
tion is very great, it may be neces-
sary to increase the scope gain and
decrease the sweep width for maxi-
mum visibility at the trap region, as
was previously mentioned. For those

* * Please turn to page 68 * *

(A) Using Model 691 Marker Adder.

(B) Using Conventional Marker-Injection Methods.

Fig. 4. Markers on the Slope of Video IF Re-
sponse Curve.
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They combine dependable
products with skilled workmanship.
They know they can depend
on Du Mont Teletrons
to do more for their service.

Replacement Sales, Cathode-ray Tube Division,
Allen B. Du Mont Laboratories, Inc., Clifton, N. J.
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by James M. Foy

Whan we consider resistors,
many of us have a tendency to regard
them as relatively uncomplicated
units in the circuit. We select a
replacement resistor that nominally
provides the resistance value and the
power dissipation that the circuit
calls for, and perhaps we do not take
time to investigate the various types
of resistors and the differences in
their characteristics. Actually, a
resistor is an important item in any
circuit. Inthe design of some critical
circuits such as those found in audio
high-fidelity systems and in television
receivers, the distributed inductance
and capacitance and the noise factors
of resistors are given special
consideration. More about these
properties of resistors will be dis-
cussed later in this article. At this
point, perhaps it would be worth while
totake alook at some of the resistors
now in common use and to analyze
their construction and operating
characteristics more closely.

We know from our first intro-
duction tc radio theory that resistors
are circuit elements used to reduce
or limittke currentflowing ina circuit
or to produce a required voltage
drop. They are rated according to
their resistance andaccording to their
ability to dissipate power. For use
in radio and TV receivers, their
resistance values vary from a fraction
of an ohm to ten or more megohms
and their power ratings vary from
one quartar watt to one hundred watts
or more.

A resistor limits the passage
of current by exerting a certain
amount of friction upon the moving
electrons; and, as with mechanical
action, heat is generated when friction
is present. The amount of heat
generated is dependent upon the value
of the resistance and upon the amount
of current flowing through the resist-
ance. Since Ohm's law gives us the
relationship between resistance,
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Practical Data on Types,
Characteristics, and
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Application

current, and voltage, we can always
figure the dissipated heat when two
or more of the aforementioned values
are known. If we know the voltage
across a resistor and the amount of
current flowing through it, we can
figure dissipation with the formula:

W = EIl, (1)
where

W = power in watts,

E = voltage in volts,

I = current in amperes.

When only the resistance value and
the voltage developed across the

resistor are known, we can compute
power with the formula:

2

_E
W (2)

where

R = resistance in ohms.

Similarly, when we know the
value of the resistance and the amount

——iy e —"

{A) Metatized-Film Composition,

.
(C) Carbon.

Fig. 1. A Variety of
Resistors.

o 4

{E) Matched-Pair.

P N

eerresm—————

(G} Flexible Wire-Wound.

of current flowing through it, we can
say that:

W = I2R. (3)

These formulas can be transposed in
such a manner that the value of any
one of the terms can be found if we
know the values of two others.

Types

Resistors take ona wide variety
of physical shapes, as evidenced by
the photograph in Fig. 1. There are
two general types of resistors in use
today. Basically they are: (1) the
wire-wound resistor which uses a
wire made from some metal or alloy
of metal having a high resistivity and
(2) the composition resistor which
uses as its active resistance element
some form of carbon or various com-
pounds of metal. The latter type
almost always has its resistance
material held together by some form
of binder and depends upon the limited
area of contact between adjacent
particles for its resistive properties.
Fig. 2 shows cutaway drawings of these
two types of resistors.

If a study is made of the con-
struction of the wire-wound resistor,
the specific resistance of the wire
used in the resistor will be found to
be a governing factor. Specific
resistance can be defined as the
resistance of a conductor made of the
subject material and having a length
of one foot and a cross-sectional area
of one circular mil. For example, the
resistance of a copper conductor with
the aforementioned physical dimen-
sions is 10.55 ohms at zero degrees
centigrade; therefore, the specific
resistance of copper is 10.55. Almost
any electronics handbook will list the
specific resistances of the most com-
monly used metals and alloys; and
when this fact is known, the resistance

* * Please turn to page 84 * *

(B} Flat Wire-Wound.

Ty
¥:==' v

{D} Flat-Strip Wire-Wound.

[ R
{F} Rectangular Wire-Wound.

¥ ——1

T

{H) Negative-Coefficient.
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Justturn to BUSS for all your fuse

YOU CAN FILL ALL

YOUR FUSE NEEDS FROM

ONE SOURCE

quirements in any size from

1/500 ampere up. The line is com-

pl
(s

one-time types . .

ete:—standard type, dual-element
low blowing), renewable and
. plus a com-

panion line of fuse clips, blocks
and holders.

You’'ll find that by obtaining all

your fuses from one source you can

sa

ve time and money by simplifying

your purchasing, stock handling
and records.

Why BUSS fuses give *“trouble-

free” protection.

To make sure of dependable

electrical protection under all serv-

20

N EW cComplete

TELEVISION
FUSE LIST

® Shows proper fuse to use
® How fuse is mounted
® What fuse protects

SEND TODAY FOR YOUR FREE COPY!

Makers of a complete lineof fuses for home, farm, commercial, electronic and

ice conditions, — every BUSS fuse
normally used by the Electronic
Industries is tested in a sensitive
clectronic device that rejects any
fuse not correctly calibrated, prop-
erly constructed and right in all
physical dimensions.

In sales and service — BUSS is
the fuse your customer knows. In
the past 39 years millions and mil-
lions of fuse installations for home,
farm and industry have firmly es-
tablished the BUSS trademark. So
when you furnish a BUSS fuse the
quality is never questioned. That’s
why you’ll find it’s just good busi-
ness to handle only genuine BUSS
fuses.

industrial use.
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The UHF signal is converted to
afrequency which can be received on
VHF channels 4, 5, or 6 of the tele-
vision receiver. Any of the three
channels not already being used in
the locality may be selected.

There are two front-panel con-
trols, the ON-OFF switch and the
channel selector. Inthe OFF position
the VHF antenna terminals are con-
nected to the terminals marked '"To
Receiver."” This automatically con~
nects the VHF antenna to the TV
Fig. 1. Front View of Astatic Model UHF. receiver when the UHF converter is
switched off. In the ON position, the
VHF antenna is disconnected and the

|
ON-OFF SWITCH CHANNEL SELECTOR

ASTATIC MODEL UMF output from the converter is connected
= to the TV receiver. The channel
The Astatic Model UHF shown selector 14-83 also serves as the
in Fig. { is a UHF converter which station indicator.
is manufactured in Conneaut, Ohio,
by the Astatic Corporation. This unit Both preselector tuning and
features a completely isolated power oscillator tuning are accomplished by
supply which operates on 105 to 125 the use of tuned resonant lines. These
volts AC at 60 cycles only. The lay- lines may be seen in Fig. 3.
out of components of the power supply
and the On-Off switch are shown in In this unit two stages of pre-
Fig. 2. selection are used; each one of these

Circuits and Equipment
Used to Receive
Ultra High Frequencies

]
OSCILLATOR TUNED LINE PRESELECTOR TUNED LINES

Fig. 3. Tuned Lines in the Astatic Model UHF.

employs one tuned line. The output
from the preselector stages is coupled
to the crystal mixer. Some of the
components associated with the
crystal mixer and preselector stages
may be seen in Fig. 4.

The crystal mixer used in this
unit uses a low-noise type of crystal,
the IN72 or the IN82. The output
from the crystal mixer is a product
of the heterodyne action between the
incoming signal which is passed by

l T

|

Fig. 2. Bottom Chassis View of Astatic Model UHF. Fig. 4. Top Chassis View of Astatic Model UHF.

October 1954, PF Reporter
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: 'STANCOR

YOUR MOST COMPLETE SOURCE OF

:,, EXACT REPLACEMENT
TV TRANSFORMERS

> 1
)
| o @ Designed from original manufacturers
’ specifications, STANCOR exact replacement
o transformers faithfully duplicate the ratings
[ J and mounting styles of the original unit.
There is no skimping on wire, insulation or
- laminations. They will equal or better the
g performance and quality of the original and
ﬂa every STANCOR transformer is individually
tested before packaging.
<
%
s
i

* SINALNO TVIILYIA « STONLNO®

Stancor
transformers
. _" are listed in:
' NEW...and typical of STANCOR Photofact Folders
exact replacements is the DY- Counterfacts
- 13A Deflection Yoke, exact re- Radio’s Master
placement for all Muntz 24" and 27" sets. File-O-Matic

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.

'(‘é%.] 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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the preselector and the output from
the 6AF4 oscillator.

The network formed by L10,
L11, 1.12, L13, and C13, together with
the assoriated distributed capacity
restricts the output from this con-
verter to TV channels 4, 5, and 6.
This network is shown on the complete

schematic whichis presentedin Fig. 5.

CARDWELL MODEL ES-1

The Cardwell Model ES-1 UHF
converter shown in Fig. 6 is manu-
factured by the Allen D. Cardwell

| !
FUNCTION SWITCH CHANNEL SELECTOR

Fig. 6. Front View of Cardwell Model ES-1.

Company of Plainville and Stamford,
Connecticut.

The function switch is labeled
for the three positions of OFF, 2-13,
and 14-83. The television receiver
may be connected to the AC outlet on
the rear of the converter, and the
function switch is then used to con-
trol power to the television receiver.
The ON-OFF switch of the receiver
shouldbe left in the ON position when
this setup is employed.

* * please turn to page 55 * *

PRESELECTODR OSCILLATOR

AND INDUCTORS

VARIABLE CAPACITOR  VARIABLE CAPACITOR @ 14

6AF4

“ . -J-h.l L\". K
{cs) (Co) (1) swi sw2

Fig. 7. Right Chassis View of Cardwell Model ES-1.

October 1954, PF Reporter

Fig. 8. Left Chassis View of Cardwell Model ES-1.
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gives you the mo

TECHNICALL
PERFECTE
TV ARRAY

in the entire w

PATENTED*

SUPER PERFORMANCE
ON VHF — EXCELLENT
PERFORMANCE ON UHF

AL-V-BEAM™* DIPOL:S
AND MOST UNIFORM
300 OR 200 CHM
0SS ENTIRE BAND

ND PHASING (PHAS

TRANSFORMERS ATTAC

JHM LINE OR 200 OH
LOW LOSS LINE

ALL ALUMINUM CONSTRUCTION
LIGHTWEIGHT — DURABLE
NO RIVETS TO WORK LOOSE
AND BECOME NOISY!

The best S/W/R, S/N/R and H-E plane pattern TV Array ev
vised. Utilizes the Patented “Comnical-V-Beam” theory to per
"Conical-V-Beam” dipoles provide true broad-band char
with maximum gain and signal to noise ratio with NO PH
New transmission line and spline back provide the
on all channels. If you've tried the rest — Now! Try t

LIST PRICES: e

Medel 201 (Single Bay) 2450 '
Medel 202 (2 Bays Stacked) $57%0 M?f ASBURY PARK 10

Medel 204 (4 Bays Stacked) 512400 gL [ YRR T Y.V Ly NEW JERSEY

*”Conical-V-Beams” are produced under U. S. Patent No. 23,346, Canadian Patent No. 500,436 and
British Patent No. 691,485 — other patents pending. Sold only through authorized distributors.

24 PF Reporter, October 1954



MOTOROLA CHASSIS WTS-518Y

The Motorola WTS-518Y chas-
sis, shown in Fig. 1 is equipped
for reception of VHF and UHF chan-
nels. This receiver has a complement
of eighteentubes plus the picture tube.
The sound IF is 21.9 megacycles,
and the pictureIF is26.4 megacycles.

Wher servicing this chassis, it
is well to ~emember that one side of
the AC line is connected directly to
the chassis. For the safety of the
user as well as for the service
technician, the various control shafts
are insulated from the chassis. In
addition, insulating blocks are used
when chassis are mounted in metal
cabinets. Even with these provisions
it is a gocd idea to use an isolation
transformer when servicing or ad-
justing these receivers.

VHF Tuner.

This particular Motorola re -
ceiver utilizes the WTT-24 series of
VHF tuners which are of the switch
type andcover channels 2 through 13.
The mounting of the tuner beneath the
chassis is similar to the arrangement
usedin previous models, andthis may
be easily seen in Fig. 2. Removal of
the chassisfrom the cabinet is neces-
sary togainaccessto the tuner tubes.

The first stage of amplification
for the incoming signal is provided
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Fig. 1. Motorola Chassis WTS-518Y,

by a 6CB6 pentode connected as a
conventional RF amplifier. Thetriode
section of a 6U8 serves as the oscil-
lator, and the pentode section serves
as the mixer. The AGC voltage de-
veloped withinthe receiver is applied
to the control grids of the RF ampli-
fier and the mixer. The output of the
mixer stage is coupled to the first IF
amplifier by means of a double-tuned
transformer.

VHF TUNER

Fig. 2. Bottom View
of the Motorola
Chassis WTS-518Y.

by DON R. HOWE

Video IF.

The IF strip consists of three
stages of IF amplification. Each
stage employs a 6CB6 in accordance
with conventional practices. Trans-
former coupling is utilized throughout
the IF stages and between the third
IF amplifier and the video detector.
An absorption trap tuned to 21.9
megacycles is incorporated just ahead
of the video detector. AGC voltage is
applied to the firstand second ampli-
fiers in the video IF strip.

The main difference between the
IF stripin thisreceiver andthe strips
in some of the earlier Motorola re-
ceivers is in the use of only a single
trap.

Video.

Videodetectionis accomplished
by a germanium crystal diode con-
nected as a series detector. The
composite video signal from the de-
tector is fed to the grid of the 12BY7
video amplifier. The value of resist-
ance in the cathode circuit of the
video amplifier is determined by the
setting of the contrast control. The
plate circuit of the video amplifier
contains a parallel-resonant trap
tuned toafrequency of 4.5 megacycles.

The video signalfromthe 12BY7
is fed to the cathode of the 21YP4
picture tube. Provisions are included
inthe picture-tube circuitry for vary-
ing the brightness level.

Sound.

The sound take-off is located at
the plate of the video amplifier. The
signal is coupled to the grid of the
6AU6 sound IF amplifier through a
2.2-mmf capacitor. The grid circuit
of this stage also contains a resonant
circuit tuned to 4.5 megacycles.

* * Please turn to page 73 * *
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FOR

SERVICING

Add These Two New

RCA Test Instruments

to Your Present
B & W Equipment

HCA WD-88A (5°) and WO0-S6A

(77).0scitlescopes

—essentially flat res
sponse to 500 Kc—
excellent for most color
servicing. For cartain
applications, such as
measurement of 3.58-
Mc signals, the new
WO0-78A wideband
scope is recom-
mended.

RCA WR-89A Crystal
Calibrator.

provides the accuracy
essential forcolorwork.
Continuous frequency
coverage from 19 to 260
Mc with built-in 2.5-Mc
crystal calibrator and
4.5-M¢ crystal oscil-
fator.

WR-59C Sweep Generator

includes the essential
video sweep range,
down to 50 Kc for
checking and adjusting
video and chrominance
circuitryand band-pass
filters. The new acces-
sory WG-295A Video
MultiMarker provides 5
simultaneous markers,
with finger-touch
identification.

{Suggested User Price)

$147.50

with high-impedance
inputs and isolating
probes are tops for
color. Accessory high-
voltage probes extend
range to 50,000 volts.
Accessory demodulator
probe extends fre.
quency range o250 Mc.

f
|
|
|

(Suggested User Price)

RADIO CORPORATION of AMERICA

TEST EQUIPMENT HARRISON. N. J.

. *TMK. Reg.
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A PORTABLE LOUDSPEAKER SYSTEM

A good loudspeaker system
must be used if high quality repro-
duction is to be obtained from any
sound system. Many portable sound
systems inparticular suffer from the
effects of the inadequate loudspeakers
with which they are equipped. In
these portable systems — whether
portable record players, tape re-
corders, electronic musical instru-
ments, or sound-reinforcement
installations such as those used for
lectures or with dance bands — the
amplifiers and associated equipment
are capable of producing very satis-
factory resalts. The loudspeakers,
however, are the weak link in the
system and can be responsible for
the poor quality of the reproduced
sound.

Since most really good loud-
speaker enclosures are large and
heavy, it is difficult and impractical
to transport and handle them with a
portable system. Consequently, the
insufficiently baffled and inherently

Jensen Model
DU-202 Duette

inadequate loudspeakers used with
many of the portable installations
produce a great deal of loud noisy
sound instead of the balanced, wide-
range reproduction desired.

In previous discussions in this
column, the need for a good loud-
speaker system housed in a suitable
enclosure has been stressed. The
Jensen Duette Portable DU-202
(Fig. 1) meets the basic requirements
set up in these discussions. It is a
complete, well-engineered system
composed of a woofer -tweeter com-
bination operating in conjunction with
a divider network in a small but
effective enclosure of special design.

Enclosure or Case

A description of the enclosure
will be given first in the discussion
of the outstanding features of the
DU-202 because the enclosure does
so much toward making this loud-
speaker system a very practical unit
for portable use.

METAL BEZEL

CELULAR HORN

25-FOOT
CONNECTNG el
CASLE

=== CATCH

" STORING CABLE
i

PLASTIC
GRILLE CLOTH

Fig. 1. Front View of
Jensen DU-202
Portable Duette With
Front Cover Re-
moved.

HOOKS FOR
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by ROBERT B. DUNHAM

Most of the features of the case
can be seen in Figs. 1 and 2. 1t is
small (11 inches high, 24 1/4 inches
long, and 11 1/4 inches deep with the
lid in place), and the complete unit
weighs only 21 pounds. Some idea of
the thoroughness of design can be
obtained from items such as the
plastic handle and the spring type
washers which make the handle
rattleproof.

Four large rubber feet are
attached to one end of the case, and
another set of four are located on one
side so that the DU-202 can be used
in either a vertical or horizontal
position,

The exterior of the case is
covered with black leatherette. For
contrast the front panel is covered
with gray Fabrikoid which, with the
metal trim and silver-colored grille
cloth, gives the complete unit a very
good appearance.

The lid, which fastens to the
case proper by means of two catches
of suitcase type, is provided with
four hooks on which to store the 25-
foot connecting cord. A web strap
in the middle of the lid is convenient
for carrying two or three boxes of
tape or some such items.

Theback of the totally enclosed
case is held into place with 14 wood
screws. When these screws are re-
moved, the back can be lifted aside
(Fig. 2) toreveal the woofer, tweeter,
anddivider network mounted in place
in the interior. One interesting

21
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AKRO-MILS

FREE ¢WING BIN

NEWEST ASTRON SPECIAL OFFER includes
complete BLUE-POINT capacitor stock!

How you cave

$6470 BLUE - POINTS
+522 Swing Bin
$6992 Total

-3997 Savings

only 22995

your deal price

New ASTRON introductory offer is giving service techniciins a complete
assortment — 166 units — 36 different popular values — of fabulous
BLUE . POINT plastic tubulars at 55% off list plus free “Swing Bin"
for better servicing. Individual “"Swing Bins'' swing out. Keep entire
capacitor stock in easy reach...off the bench for more work space.
Visual stock control.

Fabulous BLUE « POINTS are newest, most dependable molded plastic
capacitors made. New solid thermosetting impregnant for high capaci-
tance stability ¢ continuous 85°C operation WITHOUT DERATING -
bonded shell and seal impervious to heat and moisture ¢ low power
factor « high insulation resistance ¢ individual tests — all add up to
guaranteed performance of ASTRON BLUE « POINTS.

55% off list

AR

FREE SWING BIN

Get in on this sensational offer today. Jobber stocks are limited.
Be sure — get yours now!

Available nationally through authorized distributors.

€C O R P ORA AT | ) DEALERS —This special offer available from local

|
28558 GRANT AVENUE EAST NEWARK, N. J. 4

" distributors or write to ASTRON for full details.

Export Division: Rocke International Corp., 13 East 40th St., N. Y., N, Y. In Conada: Charles W Pointon, 6 Alcina Ave., Taronto 10, Ontario
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APOST

CELLULAR _
HORN

| COMPRESSION Tr3E
DRIVER UNIT
| [TWEETER)

l 1-MFD
CAPACITOR

46.8-OHM
RESISTOR

B.INCH
WOOFER

SUPPORTING

AT OTEANSFORMER

bucT

REMOVABLE
B BACK

Fig. 2. Interior View
of DU-202 With Back

g SMaLL Removed.
BAFFLE

8-OHM QUTPUT
SOCKET

4-OHM QUTPIUT
SOCKET

thing tonote is the fact that no sound-
absorbing material is used in the
interior of the enclosure.

The narrow 1/2-inch by 8 1/2-
inch opening of the duct between the
front panel and the small baffle on
which the woofer is mounted behind
the grille can be seen in Fig, 2. This
duct functions with the cubic content
of the enclcsure to load the loud-
speaker properly. Thisunique design
accounts for the smooth wide-range
reproduction obtained from the
DU-202, particularly the extended
low-frequency response.

=0,
i | AP kT

= f :
[ flll\\ I
wower|

N T
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-
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Fig. 3. Schematic of DU-202 Divider Net-
work.

Woofer

The woofer is a special 8-inch
PM loudspeaker designed for use in
the DU~202 enclosure. Byvirtue of its
heavy magnet and a cone designed to
respond tolow frequencies, this 8-inch
unit does an excellent job of repro-
ducing the frequencies below the
3,500-cps crossover of- the system.
Because the woofer is designed for
use as a low-frequency driver, it has
averylimited response tofrequencies
above 3,500 eps; and this is a desirable
characteristic which will be men-
tioned later when discussing the
divider network.

The open-air resonant frequency
of the 8-inch woofer shown in the
illustrations was found to be 73 cps
when measured in our laboratory.
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Tweeter

Frequencies above the 3,500-cps
crossover are reproduced by the
compression type of high-frequency
driver (Fig. 2) which is fitted with a
plastic cellular horn. The six-cell
horn distributes the directional high
frequencies over a wide field for
increased listening satisfaction.
Reproduction from this unit is clean
and brilliant.

The tweeter is mounted on a
supporting post (Fig. 2), and the flared
end of the horn projects through an
opening in the front panel. The black
area (seen in Fig. 1) around the horn
is not an open space but instead is
black felt which serves to seal the
totally enclosed case.

Divider Network

A simple RC divider network
(Figs. 2 and 3) channels the fre-
quencies which are above the 3,500-
cps crossover to the tweeter and
channels the frequencies which are
below the crossover to the woofer.
A simple network is sufficient to
achieve satisfactory division in this
instance because of the naturally
limited response of the tweeter to
frequencies below 3,500 cps and
because of the normal high-frequency
roll-off of the woofer to frequencies
above the crossover.

The 1-mfd capacitor functions
tokeep the low frequencies out of the
tweeter in order to maintain balance
and prevent distortion. The 6.8-ohm
resistor tends to balance the output
of the very efficient tweeter with the
output of the woofer.

The autotransformer (Figs. 2
and 3) is included in the network to
provide convenient and efficient
matching of the DU-202 to either a
4-ohm or an 8-ohm source. The
choice of input impedance is made by

plugging the input connector (a
P-302CCT Jones plug) into the appro-
priate socket (S-302AB Jones socket)
shown on the back of the case in
Fig. 2.

The convenient choice of 4- or
8-ohm input impedance makes it
possible to match the DU-202 to most
amplifiers in general use, If it is
necessary to connect to a 16-ohm
source,the Jensen Z-3422 autotrans-
former can be employed, as shown
in Fig. 4.

In their literature and instruction
sheets, Jensen always stresses the
desirablility of correct impedance
matching of the loudspeakers to the
amplifiers; and they furnish the
7Z-3422 to facilitate such matching.

Of course in many, probably
most, portable installations two or
more loudspeaker systems are re-
quired. Insuch instances,any number
of DU-202's canbe used by connecting
them in series, parallel, or series-
parallel hookups.

The nominal power rating of
the DU-202 is 20 watts maximum.
We have used it with both low and
high-powered amplifiers for loud or
low-level listening. High quality
reproduction was obtained in every
instance.

Fig. 4. Circuit lNiustrating Use of Z-3422
Autotransformer.

Some boosting of the low fre-
quencies will aid in achieving full
wide-range response when repro-
ducing music. Low-frequency
response is improved when the DU-202
is placed in a corner of the listening
room, but the situation and conditions
at the time usually determine the
location of the loudspeakers.

The DU-202 was developedfrom
the original Jensen DU-201 Duette
which is basically the same internally
and in size but which is not equipped
with the portable features.

The same basic loudspeaker
unit canalsobe obtainedin a furniture
cabinet with or without wrought~iron
legs in the model known as the DU~300
Duette Treasure Chest.

ROBERT B. DUNHAM
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Fabulous..Revolutionary
..Completely New..

MIGHTY MO

"Pat. No. 2680196, others pending.
the most powerful antenna
ever built, featuring TESCONS
NEW eXCIHSive DDP {Double Diamond Phasing) g

Tescon's miraculous Mighty Mo will make prime signal areas out
of even the deepest fringe sections of the country.

Mighty Mo ...complete with DDP, an entirely new and revolu-
tionary concept of phasing, will trap even the weakest signal and —
perk it up to a clear, brilliantly sharp, deep-toned picture. Tescon
absolutely guarantees that each and every Mighty Mo will perform
where other antennas have actually failed!

Unshakeable proof, substantiated by exhaustive field tests,
definitely shows that Mighty Mo does more than any ather antenna —
manufacturer loudly claims his product will do. Theoretical ratings
will never pay off. Rely on tested results .. . that’s your real proof, ;
that’s your money in the bank. |
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Here’s Mighty Mo’s proof MIGHTY MO'S FEATURES ]{
@ DDP (Double Diamond Phasing)
...the results of ACTUAL precision-timed phasing regulator | Stacked MM200
enables the weakest of signals Designed for VHF— UHF il Style no. < ..
FIELD TESTS to be trapped and then boosted ] Single MM100
r to a clear, magnificently sharp,
photo-like picture. i
@ On channels 2 to 13, Mighty Mo & Flat response ... a must for color
outperforms every other antenna reception.
manufactured today. @ Largest screen area...over 70
sq. ft. Screen elements spaced
@& Higher uniform gain over all fess than 1/10 wave length apart
channels. Does not vary more ° for maximum reflector efficiency.
than 1¥2 D.B. on any channel Highest front to back ratio ever > .
across band. Perfect or¥ color TV. achieved. Gain {above tuned reference dipole)
. @ Absolutely no rear pick up or 15 —
@ Clearer, sharper, deeper pictures co-channel interference . . . no a =
on all channels. ‘‘venetian blinds."” E
@ Y2 wave element spacing on all N
Higher average gain than 6 of the channels for super-gain.
. mogst advertiiedg antennas, @ Completely preassembled . . . not B
an erector set type antenna. 3
@ Uniform gain response ... no er- o
ratic audio and video patterns. 5
@ Thoroughly tested for mechanical 4
37-081« stressdand strain ... exceptionally j
rugged. i
@ Guaranteed to perform where o g = "channellv R o T i e
this red-hot, fast moving, other antennas fail. T8 60 ee 72 76 82 8% 192 200 204 20 L6
money-making antenna...right now! Most uniform gain response ever recorded.

Does not vary more than 1% D.B. on any channel.

TESCD TV PRODUCTS COMPANY Extremely important for quality color reception. -
30
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CERAMIC TUBES. Getting
tossed from ice water into a boiling
pot of sour is nothing for the new
ceramic-wall tubes developed by
Sylvania this year for military use,
possibly in intercontinental guided
missiles. This tube will even stand
the transfer from liquid nitrogen to
boiling water without losing a bit of
emission cr transconductance. So
reliable are the tubes that they'll have
flexible leads for permanent soldering
into circuits. They look a lot like
round, flat pill boxes.

Electrode design in the tubes
takes us back to the first DeForest
triode, which had flat electrodes in
three layers. In the new equivalent of
the 6SN7GT, a disk about the sizeofa
nickel is irn the middle as a double-
faced cathode. On each side of this
is a frame grid (a tiny flat piece of
screen soldered to a ceramic ring)
and a flat metallized ceramic disk
serving as plate. The arrangement
resembles a Dagwood sandwich,
Ceramic washers on two metal guide
posts provide precisely correct
spacings between the elements.

MOVIES. In Los Angeles, a
firm named Tele-Census quizzed
some 2,500 TV set owners. Of these,
59.3 per cent would pay $1 per pro-
gram to see top quality movies (33
per centwouldn't); 60.7 per cent would
prefer to pay for top quality movies
onhome TVrather than at the theater;
28.3 per cent wouldn't pay at either
place!

To us, that last figure is a sign
of a conscientious, welkplanned survey
aimed at getting a true cross-section
of public opinion. Tele-Census de-
serves congratulations. Without the
28.3 per cent, the survey would tend
togive the impression that everybody
likes movies and just differs on where
and how much.

October 1954, PF Reporter
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O\ Gotin . lleashes

Dollar and Sense
Servicing

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

DAFFYNITION. Electrons are
the nearest thing to nothing.

COMPLAINTS. Department-
store founder Marshall Field summed
up his secrets of success as follows:

'" Those who enter to buy, sup-
port me. Those who come to flatter,
please me. Those who complain,
teach me how I may please others, so
that morewill come. Only those hurt
me who are displeased but do not
complain. They refuse me permis-
sion to correct my errors and thus
improve my service,"'

Complaints are hard to take,
because they involve admitting a
mistake. We know one service tech-
niciar who actually went out of busi-
ness because he couldn't take
complaints. To the bitter end, he
maintained that he was right and his
customers all wrong about the sets
he had half-fixed or failed to fix.

Listen and learn. You'll learn
more about human nature, because
most complaints in our business are
the result of mishandling the customer
rather than the set.

EUROVISION, Eight European
countries can now be linked together
by network TV. In the opening pro-
gram, an audience of about 12,000,000
first watched singers on the shore of
alake in the Swiss Alps, then saw the
Vatican in Rome. Other programs
covered a track meet in Glasgow, a
tour of Copenhagen, and a ballet in
Paris.

CTV. A TV station coming on
the air in a community TV area does
not mean doom of the wire-fed system;
rather, in some instances, it has
actually set off a boom in the inter-
connection business. The reason is
that holdouts awaiting free programs
from the forthcoming station find,
when it eventually goes on the air,
that there isn't enough variety or
quality in its programming to be
satisfying. Even with three satis-
factery free signals in Port Jervis,
N. Y., customers are reportedly
signingup at a good rate for a seven-
channel community TV service.

There are now about 350 com-
munity TV systems, having an average
of about 725 subscribers each, accord-
ing to a recent Television Digest
survey.

PLASTIC. Of the seven million
TV sets turned out last year, about a
million had plastic cabinets. Many
of the others used plastic in some form
as the escutcheon or for trim. Com-
monest for decoration is metallized
plastic, the beautiful finish of which
is obtained by mounting the plastic
parts in a huge vacuum chamber and
heating a filament to vaporize the
desired metal after all the air has
been pumped out. This is the same
process used for metallizing the
screens inside picture tubes, as well
as for getting that metallic finish on
plastic toy guns.

Now that the industry has learned
which plastics to use in which places,
breakage of plastic TV cabinets is
practically nil. Table-model radios
are still shattering when dropped on
the floor; only a cabinet made from
battleship metal could withstand that
drop test.

* * Please turn to page 62 * *
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Impeﬁal

# The stimulation and pleasure
__&" gained by listening to a live per-
! formance is the result of much
more than frequency range con-
siderationss. '

Here is a revolution—the use of true proportions of sound
in authentic reproduction including smooth coverage of the
complete useful frequency range and thus recreating the fine
performance with the greatest possible degree of accuracy.

Voices come to life and there’s a new almost geometrical
separation of instruments. A three-way system with 1-f unit
loaded 'by a new-design reactance-annuling trilateral-mouth
hom for bass; selected compression-driver horn-loaded mid
channel with intrarange equalizer for a final touch to precise
balance and coloration elimination; and superlatively smooth,
space-blended supertweeter top. Each instrument is indi-
vidually serial numbered and accompanied with a signed
certificate certifying that the reproducer fully meets the ex-
acting performance standards set for it. (Components and
performance are the same as for RS-100 Laboratory Reference
Standard Reproducer.)

PR-100 “IMPERIAL” REPRODUCER

ST-919. Selected Mahogany. Net Price............ $525.00
ST-918. Satin Korina. Net Price.................. 535.00

LABORATORY STANDARD

RS-100

-

Built for research comparison

The Imperial was designed by the
Jensen engineering staff for their own use as a reference
standard of the highest quality of high-fidelity reproduction.
In this original laboratory version the RS-100 Laboratory Ref-
erence Standard Reproducer is a new and important tool for
sound, recording and broadcast engineers, workers in psy-
choacoustics and music critics who require an unusually
high quality of reproduction. Some music lovers and audio:
philes will undoubtedly want to own an RS-100. Cabinet is
plvwood attractively two-toned in blue gray.

RS-100 LABORATORY REFERENCE STANDARD REPRODUCER
ST-0205 Nt PIICE i & s s B s &« oo I ot s b e $468.00

ensen

00N NNINNNININR000000000000000C000TTPRRIDDOOOOOORR0R08B08000080b0000c0esscstncsncancn

0000020202 002000000000000000a00a0a0s000000000000080008

/////////

Burton browne advertising

Jensen—world’s quality standard for more than a quarter century.

Division of the Muter Co.

MANUFACTURING COMPANY 6601 S. Laramie, Chicago 38, lllinois




New Tubes

(Continued irom page 5)

The 12CU6 has a 600-milliampere
filament-current rating which makes
it ideally suited for use with the new
600-milliampere tubes in series-
string operation.

The General Electric Company
has several new tubes which are or
will be in production soon. Since
most of these tubes will not be listed
in current tube manuals, the suc-
ceeding part of this article gives
brief descriptions of the purposes of
these tubes along with charts of their
characteristics as given on the
manufacturer's data sheets.

High-Voltage Rectifier 2V2

The 2V2 is a filamentary diode
designed for used in television re-
ceivers as the high-voltage rectifier
to supply power to the anode of the
picture tube. The 2V2 is intended
primarily for use in flyback types of
power supplies. The comparatively
high inverse voltage and average
current capabilities of the tube make
it suitable for use in conjunction with
color picttre tubes or with mono-
chrome picture tubes which operate
at high anode voltages. See Fig. 1
for a photcgraph of this tube. Chart
Ishows the electrical characteristics.

High-Voltage Regulator 6BUS

Since the high-voltage require-
ment is much more critical for color
television picture tubes than it is for
monochrome tubes, it is necessary
to have betier regulation of this volt-
age in color television receivers.
The 6BU5S is a low-current, high-
voltage beam pentode designed
primarily for use as a shunt voltage
regulator for this purpose. For
isolation of the high voltage, the plate
lead is brought out to a top cap. Con-
struction features include a circular
groove in the top cap to fasten the
high-voltage connector securely and
to minimize the possibility of an
accidental disconnection in the shunt-
regulator circuit. The 6BQ5 has low
current requirements and exhibits a
sharp cutoff characteristic. The
complete electrical characteristics
are shown in Chart IIL

DC Restorer 6BJ7

Another tube intended primarily
for use in color television sets is the
6BJ7 triple diode. This tube is
designed for use as a DC restorer in
each of the three signal channels of
a color receiver. For flexibility in
circuit design, each diode incorpor-
ates a separate cathode. Electrical
characteristics are shownin Chart Il
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CHART Il

6BU5 BEAM PENTODE
Description and Rating

TV HIGH-VOLTAGE REGULATOR SERVICE

GENERAL

Cathode - Coated Unipotential BASING DIAGRAM
Heater Voltage, ACor DC ............ 6.3 Volts
Heater Current’ ................... 0.15 Amperes 9 B e
Direct Interelectrode Capacitances, approximate‘ e‘ @

Grid Number 1toPlate .. .......«. ... 0.024  upuf

Input .« . .o e e e wuf

OUEPUL o v vttt i e e puf @ 0

CHARACTERISTICS AND TYPICAL OPERATION EY

AVERAGE CHARACTERISTICS RETMA 8FP
Plate Voltage . ...... 20000 . ....... 20000 Volts
Screen Voltage . ... .. £ 70 Volts
Grid Number 1 Voltage. -3.4 ........ -2.4 Volts
Plate Current . . ... .. 0.6 ........ 1.0 MA PHYSICAL DIMENSIONS
Screen Current . ... .. 500 b aaooa 0.5 MA
Grid Number 1 Voltage, approximate ||_'""

Ip = 10 Microamperes =--- ........ -1.0

Volts "MAX. }AALL CaP

Unregulated DC Supply Voltage. . . . 29900. . ..... Volts 5 T=n al”
Equivalent Resistance MAX. 3
of Unregulated Supply ......... 5 a0 a0 00 Meg. =
Screen Voltage . . ............ 0. ..., Volts
DC Reference Voltage ......... 200, .. .... Volts R
DC Load Current. ...... O 1.0 .. MA (
DC Plate Current ... ... 1P (P 0.05 MA
DC Screen Current . .... 0.5....... 0.03 MA 1 | ngﬂ
Regulated DC Output 3

VOltage . .vvvvvn.n.. 20000. . .. ... 19600 .. Volts 13—

MAX.
*Witkout external shield.
and are similar to those in each requirement. It is a miniature

section of a 6ALS.
Synchronous Detector 6AR8

This tube is an example of a
new development to meet a specific

double-plate sheet-beam tube which
incorporates a pair of balanced
deflectors todirect the beam to either
of the two plates and a control grid
to vary the intensity of the beam.

CHART 1l

6BJ7 TRIPLE DIODE
Description and Rating

GENERAL
Cathode — Coated Unipotential
Heater Voltage, ACor DC . ..........- 6.3 Volts
Heater Current . .. .. ... .oooeaossosn 0.45 Amperes

Direct Interelectrode Capacitances'
Plate Number 1 to Cathode Number 1,

Heater, and Internal Shield . . ............ 3.0 uuf
Plate Number 2 to Cathode Number 2,
Heater, and Internal Shield .. ............ 2.8 frm g
Plate Number 3 to Cathode Number 3,
Heater, and Internal Shield . . ............ 2.8 uf
Cathode Number 1 to Plate Number 1,
Heater, and Internal Shield . .. ........... 3.8 uul
Cathode Number 2 to Plate Number 2,
Heater, and Internal Shield . ............. 4.0 pf
Cathode Number 3 to Plate Number 3,
Heater, and Internal Shield . . ............ 3.8 puf
Plate Number 1 to Plate Number 2 ... ... 0.055 uuf
Plate Number 2 to Plate Number 3 ... ... 0.036 ud
Plate Number 3 to Plate Number 1 ...... 0.038 puf

MAXIMUM RATINGS
TV DC-RESTORER SERVICE — DESIGN-CENTER VALUES

Peak Inverse Plate Voltage . . .. ....... 330 Volts
Peak Plate Current per Plate .. ....... 10 MA
DC Omntput Current per Plate . ........ 1.0 MA

AVERAGE CHARACTERISTICS

Tube Voltage Drop, Each Section
Ip = 10 Milliamperes DC .......... 2.7 .... Volts

*Without external shield.

BASING DIACRAM

RETMA 9AX

PHYSICAL DIMENSIONS
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SUPER-PERFORMANGE

Measure the space between
reflector elements of any other
big screen antenna.

Note that the TRI-KING has
closer spacing between reflector
elements for improved per-
formance. The TRI-KING's
element spacing is the proven
maximum for a full 1/10 wave
length.

-5 ) S—
ey Model TK1500
\ LQ B (Also available in single bay)
-
S cemseans TIRI-IKING
‘% = -4 Patent Applied For
p e SUPER
GRS TRI-
e’ POSITIVE GHOST REJECTION! Clear Beam proudly an-
TK1800 nounces the new TRI-KING, combining for the first time
WIND TUNNEL TESTED to exact. a Radar-type reflector screen with the improved TRI-KING
ing aircraft standards; Test results dipole assembly. A real champion with many Clear Beam
prove that a full size TRI-KING an- . . . : -
tenna can withstand 30% higher wind features including rugged, quality construction and Quik-
;’ﬁi‘é;‘;:—‘s than any other large screen Rig assembly that outsells all other big screen antennas.

Sold on a money back guarantee.

WRITE FOR COMPLETE INFORMATION TODAY

TE DELIVERY!
IMMEDIA Clear Beam Antenna Corp.

ORDER NOW-

CLEAR BEAM PRICES

1-KING List Price ( RO

TK1500 $52'95

Super TK1800 100 PROSPECT AVENUE . BURBANK, CALIFORNIA

THornwall 2-4886 e Victoria 9-2141

WAREHOUSES IN: Son Francisco * Portland ¢ Scattle ¢ Chicago ° Kansas City * Detroit ¢ Dallas < Baltimore
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Fig. 2 is a cross-section diagram
which shows its construction.

Notice in Fig. 2 that the electrons
can pass from the cathode to either
of the plates. Before the electron
stream emerges from either of the
openings in the accelerator structure,
itis actedupon by the focus electrode
and the control grid. The focus elec -
trode serves to converge the electrons
intothe required sheet beam; whereas,
the conventional grid No. 1 structure
which surrounds the cathode governs
intothe required sheet beam; whereas,
shield located between the two plates
acts to suppress the interchange of
secondar y -emission electrons
between the plates. The suppression
and focus electrodes are internally
connected tc the cathode.

CATHODE

/ INTERNAL SHIELD

GRID NUMBER (SUPPRESSOR)

Fig. 2. Cross-Section of the 6ARS.

In normal operation, positive
DC voltages are applxed to the accel-
erator and plates; signal voltages
are applied to the deflectors and
control grid. The frequency of the
signal applied to the deflectors deter -

mines the rate at which the current:

is switched between the two plates;
the voltage on grid No. 1 varies the
magnitude of the plate current. The
tube may be considered as equivalent
to a voltage-controlled single-pole
double -throw switch through which a
currentflows. The magnitude of this
current is also voltage controlled.
The resulting unique characteristics
make this tube especially suited for
service as a synchronous detector in
color television receivers. In this
application, relatively large balanced-
output signals of both positive and
negative polarities are developed;
and this eliminates the needfor phase
inversion in the matrix circuit. The
6ARS is also suitable for service in
the burst-gate circuit of color tele-
vision receivers and in a variety of
other switching and gating appli-
cations. Electrical characteristics
for the tuke are shown in Chart IV.

Full-Wave Power Rectifier 5AU4

The 5AU4 is a filamentary full-
wave high-vacuum rectifier designed
to meet the continually expanding
high-output requirements in the power

October 1954, PF Reporter

CHART IV

6AR8 SHEET-BEAM TUBE
Description and Rating

GENERAL

Cathode — Coated Unipotential
Heater Voltage, ACor DC. . ... ccvev e 6.3 Volts BASING DIAGRAM
Heater Current . . . .o oo e oo oo s oo e oeoe 0.3 Amperes
Direct Interelectrode Capacitances, approximate*

Deflector Number 1to All .. ...ceven .. 5.0 T

Deflector Number 2to All . ... .coe e 5.0 upf

Grid Number 1 to All Except Plates . ...... 7.5 upf

Plate Number 1 to All ... oo cvovn e 5.0 uuf

Plate Number 2to All .. ... oo 5.0  puf

Grid Number 1 toDeflector Numberl...... 0.080  puf

Grid Number 1 to Deflector Number2 ...... 0.085  puf RETMA QDP

Plate Number 1 to Plate Number 2 ........ 0.5 wuf

Deflector Number 1toDeflector Number2 . ... 0.5  upf

CHARACTERISTICS AND TYPICAL OPERATION

AVERAGE CHARACTERISTICS WITH DEFLECTORS GROUNDED
Plate Number 1 VOItage . . « v v o v v e v v v v oo v e ooncenoeeccs 250 .. i e i e e Volts
Plate Number 2, Connected to Plate Number 1
Accelerator VOItage . . ..o vt ovvvenooennonsonnacesssns D S 0000000000000 Volts
Deflector Number 1 VOItage . .. .. v v v v et iovoneeceecns s (P S6c000000000000 Volts
Deflector Number 2 VOItage . .« v v vt e e v o venscnnonooenns (56600000000 0000 Volts
Cathode-Bias ReSIStOr . « v v v oo v v o v vn oo tonaoaorasonsos 390 L ... Ohms
Total Plate CUTTent « « o « v e ¢ e o s o s oo oo voonososenesoseas {1880 00000 Milliamperes
Accelerator CUITENt . ..o oo v v ot o v vooonsassocosonsssn 04 ......... Milliamperes
Grid Number 1 TransconductanCe . ... ....eoooeosooesans 4000 . ... .. ... Micromhos
Grid Number 1 Voltage, approximate

Ip, (total) = 10 Microamperes . .............cceoooeos “14 Lo Volts
AVERAGE DEFLECTOR CHARACTERISTICS
Plate Number 1 VOItage . . o v v v vt e v v i v nc e s v oo nnnnoonns 250 L. e Volts
Plate Number 2 VOItage . .« v v v v o v et v v n e annnnncsoooneas 260 ... Volts
Accelerator VOItage ... ... e v v e v v e enooncnaancsoanosas 250 .. Lo iiii i Volts
Cathode-Bias ResiStOr . . o v v v e i v e v i i e van o ievennonnn ka8 656000000000 Ohms
Deflector Switching Voltage, maximum¥ .. ................. Y Y 5500 00000000090 Volts
Deflector -Bias Voltage for Minimum Deflector Switching Voltage*,. -8 ............... Volts
Voltage Difference between Deflectors for Iy = Ipg, approximate. 0 ............... Volts
Deflector Number 1 Current, maximum

Eql = +60 Volts, Egg = 60 Volts ....... ... .o (666000000 Milliamperes
Deflector Number 2 Current, maximum

Eq1 = -60Volts,Egg = +60Volts . ..........coutun.n.. (BN 0500600 Milliamperes

* Without external shield.

# Deflector switching voltage is defined asthe total voltage change on either deflector with anequal and
opposite change on the other deflector required to switch the plate current from one plate to the other.

supplies of television receivers and
other types of equipment. It can be
notedinthe electrical characteristics
in Chart V that this tube has a DC-

output current rating of 350 milli-
amperes at 300 volts rms when used
as a full-wave rectifier with a
capacitor -input filter.

CHART V

5AU4 TWIN DIODE
Description and Rating

GENERAL BASING DIAGRAM
Cathode — Coated Filament O @
Filament Voltage, ACor DC .. ......... 5.0 Volts
Filament Current . .......c.cc0. oo 4.5 Amperes 9

AVERAGE CHARACTERISTICS
Tube Voltage Drop

G,
@‘0

Iy = 350 Milliamperes DC per Plate .. .. 50.... Volts Q) Q
CHARACTERISTICS AND TYPICAL OPERATION KEY
RETMA 5T

FULL-WAVE RECTIFIER WITH CAPACITOR-INPUT FILTER

AC Plate-Supply Voltage per Plate, RMS . . .......... 300 ......... 400 Volts
Filter Input Capacitor . .. ..... ..o veeesa. {85600 6000 40 Microfarads
Total Plate-Supply Resistance per Plate . ........... 30 ... 0. 50 Ohms
DC Output Current . ... ..o v vonvevnoeoessas 3.5 () S 325 Milliamperes
DC Cutput Voltage at Filter Input . . . ... ... ........ eXb)l g6 aaa0 0000 395 Volts

FULL-WAVE RECTIFIER WITH CHOKE-INPUT FILTER

AC Plate-Supply Voltage per Plate, RMS . . . .. .. ... oo vennnennn 500 Volts
Filter Input ChOKe « & v o o v o i e it it ittt i e ottt os o tansaas 10 Henrys
DCOutput Current . . o . oo v v v e v ottt ot oo e v en e a e oo taosasas 325 Milliamperes
DC Output Voltage at Filter Input . . . .. .. ... ot i e .n 395 Volts
35




‘Competitively-Priced, Quality-Built
Rotator with FULL PROFIT MARGIN!

e

: L L %

upersior

"M -5007

! Now! — a rotator with a price you can push, and a

profit that makes it worthwhile ! But don’t be fooled by
the price — here's a rotator that's lighter, stronger,
more dependable . . . made with all the quality and
care you expect in a Superotor. Handles largest arrays
with peak efficiency. All steel output gears {no plastic
or die castings) . . . oil-impregnated cast bronze bear-
ings . .. all hardware pre-assembled, ready to install

. .. designed for easy servicing. Here's the rotator
thousands of TV owners have asked for ! — be

first to feature it in your city |

Superotor M-100
The finest Antenna

Rotator at any price ,
New Model M-100 (SH) i HIoOMmaoa el VCIT O ¢

1
embodies all improvements .ti I
found desirable during a %" M
year of manufacture and ..;::‘I ‘4’}5
:r"zljelle;:]'d"%‘eus':;k both = =4 | Not just one, but TWO exclusive sales clinchers! First — only
’ _ I Superotor has an illuminated dial which lights up automatically
QElachiFEl=SBliEe T | when tuning — shuts off when rotator stops! Second — only

WK<l I SEl"EEEE Superotor has VP (Vernier Precision) Tuning, which provides

the super accurate control essential for perfect ali-channel
reception, including color! Beautifully designed in Mahogany

2 PT.'e:'f or Blonde finish , with smart fingertip tuning bar. Same control
e ialcd box serves both the M-100 and M-500 rotators.
Copyright

2925 EAST 55th ST., CLEVELAND 27, OHIO
LEADING THE WAY TO BETTER PRODUCTS -
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CHART VI

5U4-GA TWIN DIODE
Description and Rating

GENERAL BASING DIAGRAM

Cathode — Ccated Filament
Filament Voltage, ACor DC .. ......... 5.0 Volts
Filament Curcent . ... ..o vevoovenens 3.0 Amperes
Tube Voltage Drop

Ip = 225 Milliamperes DC per Plate . .. .44 .... Volts

CHARACTERISTICS AND TYPICAL OPERATION KEY
RETMA 5T

FULL-WAVE RECTIFIER WITH CAPACITOR-INPUT FILTER
AC Plate-Supnly Voltage per Plate, RMS . . .. ........ 300 ......... 450 Volts
Filter Input CRpacitor ... .. ...t v i it ennnnnn 40 ... ..., 40 Microfarads
Total Plate-Sapply Resistance per Plate , .. ......... 49500000 0 R} Ohms
DC Output CUTIENt L o oo vt vt it oo s v nae s nna oo Pt} 050600000 250 MA
DC Output Vo.tage at Fiter Input . . . . ... .......... 290 ... ... 460 Volts
FULL-WAVE RECTIFIER WITH CHOKE-INPUT FILTER
AC Plate-Supoly Voltage per Plate, RMS . . . .. . .. .. i ii vt v i v 550 Volts
Filter Input ChOKE & o o v v vt ettt e s s inscnine oo nnnaeaonanes 10 Henrys
DC Output CUTTENE o v v o v v v vt o v et n oo o oo o nansannnannses 250 Milliamperes
DC Output Voitage at Filter Input . . . . . v v v i vt it o s ittt v v e s o s s 440 Volts

The fnllowing tubes are among
those referred to by the General
Electric Company as ''service
designed" to give more dependable
service and to withstand more rugged
operation than their prototypes.

Full-Wave Power Rectifier 5U4GA

The 5U4GA is a filamentary
full-wave high-vacuum rectifier. In
current rating, it falls between the
5U4G and thz 5AU4. New construction
features include mica supports at
both top and bottom, a double-fin
plate construction for better heat
dissipation, and a straight-sided glass

bulb. These differences can be noted
in Fig. 3 which is a comparison
photograph of the 504G and the 5U4GA.
Electrical characteristics of the
5U4GA are given in Chart VI.

Horizontal-Deflection
Amplifiers 6BQ6GA and 25BQ6GA

The 6BQ6GA and the 25BQ6GA
are beam-power pentodes designed
primarily for use in horizoptal-
deflection amplifiers as replacements
for the 6BQ6GT and the 25BQ6GT.
As can be seen in the photograph in
Fig. 4, a larger bulb and different
micas have been used in the con-

CHART VIl

6BQ6-GA - 25BQ6-GA BEAM PENTODE
Description and Rating

GENERAL
Cathode — Coated Unipotential

Heater Voltzge,AC orDC ... .. (a8 560
Heater Current . . ... ..o v oo 1.2 .....

AVERAGE CHARACTERISTICS

Grid Number 1 Voltage, approximate

* Without external shield.

6BQ6-GA 25BQ6-GA
25.0
0.3 Amperes €)

Direct Interzlectrode Capacitances, approximate'
Grid Number 1toPlate .. ... ..o

CHAF.ACTERISTICS AND TYPICAL OPERATION

Plate Voltage . .. . v v v v v vt vt v v av o oo
Screen VOIIAEE . . v v v v vt ot v vt oo oo om0
Grid Number 1 Voltage . .... ...
Plate Resistance, approximate ............
Transconductance .....................
Plate Current . . oo v v v v ot ot oo v o ns v o noon
Screen CUurrent « v« o v v v v s v s v s oo oo oo voan

Ip = 1.0 Milliampere . ......ccouoevees
Triode Amplification Factor¥ .. ...........

BASING DIAGRAM
©)

@)
Volts %

puf

@ D
5 | N
KEY

RETMA 8AM
...... 80 c.ven....250 .. ... ... Volts
...... 150 .........150 .......... Volts
...... 0% .......-225 .......... Volts
...... = .......20000..........00ms
...... - = % .v.....5500...... Micromhos
...... 225 ... ... 55 .....Milliamperes
...... 25 ........ 2.1 .....Milliamperes
...... - - ... 46 .......... Volts
...... T T

9 Applied for very short interval so as not to damage tube.

# Triode connection (screen tied to plate) with Ep = Ecg = 150 volts and E¢1 = -22.5 volts.

October 1954, PF Reporter

5U4-G 5U4-GA

Fig. 3. Full-Wave Power Rectifier 504G
and the New 5U4GA. (Soamples Courtesy
of General Electric Co.)

struction of this tube. According to
the manufacturer, the 6BQ6GA and
the 25BQ6GA exhibit increased ability
to withstand the high pulse voltages
normally encountered in this appli-
cation; and because of the larger
bulb, they operate at a lower temper -
ature than the 6BQ6GT and the
25BQ6GT. Electrical characteristics
for the new tube are shown in
Chart VII.

ny
6BQ6-GA

6BQ6-GT

fig. 4. Horizontal-Deflection Amplifiers
6BQ6GT and the New 6BQ6GA. (Samples
Courtesy of General Electric Co.)

We wish to express our thanks
to the General Electric Company for
providing us with the tube samples
and rating charts used in the
preparation of this article.

JAMES M. FOY
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The only two-tube UHF converter in the low-price class!
Months of Granco engineering development brings
you the most outstanding UHF converter ever designed.

iy 1] rr
The “Challenger” or Type SLU is the AR A N AR AR | r[rrnc rrr
one converter you can sell everywhere—
to all your customers—with absolute
assurance that you are giving them both

quality and price. And here’s why:

Includes complete stage of amplification
for greatest sensitivity over entire UHF band.

Features a stage of preselection—a “must’*
in areas with two or more UHF or even VHF_
channels.

Its unique coaxial tuner means continuous
coverage of the entire UHF band.

Easy finger-tip tuning avoids skipping past
the desired UHF channel.

Provides finest performance in fringe areas,
for satisfaction-guaranteed installations.

Plus outstanding eye appeal—attractive,
compact plastic cabinet in mahogany or
warm sand-tone.

Ask your distributor for the Granco Model SLU or ''Challenger”’

\fe&' f[.'y' é”y., UHF Converter. Look it over. Better still, try it for yourself. You'll

be amazed! And your amazed customers too will buy it.@ Descriptive
literature on request.

GRANCO PRODUCTS INC.
36-17 20th Avenue

LONG ISLAND CITY 5, N. Y.
THE LEADING MANUFACTURERS OF UHF CONVERTERS
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Color TV Training Series
(Continued from page 9)

drawing, the circuit which combines the Y signal with the
color signals effectively reduces the plate load of the out-
put stage in the luminance channel to around 6,000 ohms.

The signal at the output of the luminance channel is
shown in waveform W6, The video information at this
point isreferred to as a positive Y signal. That is, maxi-
mum white information is represented by positive-going
peaks. This seems to conflict with the accepted method
of designating the polarity of a black-and-white signal,
since the poiarity of this signalis customarily determined
by the direction of the sync pulse. If the sync pulse is in
a negative direction, the polarity of the monochrome sig-
nal is considered to be negative. .On the other hand, an
increase in brightness is represented by a vcltage ex-
cursion in a positive direction; therefore, the Y signal is
referred to as being positive. Another way of remem-
bering this polarity designation is tc keep in mind that a
positive Y signal is of proper polarity to be fed to the
grid of the picture tube.

The cutput of the luminance channel in some re-
ceivers is ¢f a negative polarity. In this case, maximum
brightness information is represented by negative-going
peaks. A receiver with this type of luminance channel is
the Arvin 15-550. Fig. 5-4 shows the luminance circuit
used in this receiver. The main difference between this
circuit and the one previously described is that three
tubes are used instead of two. The additional tube is a
triode used as the first video amplifier V8A, and it serves
to reverse the polarity of the brightness information so
that a negative Y signal is available at the output of the
luminance channel.

With this exception, the operation of the circuit is
essentially the same as that explained in the foregoing
discussion. The luminance signal is amplified and pro-
perly delayed, unwanted information is trapped out, and
the necessary take-off points are provided. Further dis-
cussion on the polarity of the brightness signal will be
presented when the circuit usedtc combine the brightness
and color signals is discussed.

Atthis time,let us give further consideration to the
cable used as the delay line. The term delay line may
be new to many technicians, yet all have worked with
transmission lines and coaxial cables which are in reality
forms of delay lines. In other words, the signal does not
pass through these lines as fast as it does through free
space. Actually a length of ordinary coaxial cable could
be used as a delay line in a color receiver. Suppose that
a length of RG-59/U were used. Since it is known that
the amount of time delay needed for the signal is about
one microsecond, the specific length of the cable can be
calculated. The velocity of propagation through a length
of RG-59/U is 66 per cent of the speed of light. This
means that a signal in this cable will travel at a speed
which is 66 per cent of the speed of a signalin free space
(186,000 miles per second). The time delay introduced

"by a cable can be stated as the time difference between

the speed of a signal traveling across the terminal ends
of the cable in free space and the speed of the signal
traveling through the cable.

Since the actual distance between the terminal ends
of a delay line used in a color receiver is only a few
inches, a straight-wire connection would introduce a neg-
ligible time delay. In order to calculate the number of
feet of RG-59/U required to introduce a time delay of
one microsecond, it is necessary to calculate the velocity
of propagation of the signal in the cable. The speed
through the cable is 66 per cent of 186,000, or 122,760
miles per second. Thus, 648 feet of RG-59/U would be
required to introduce a time delay of one microsecond.

Naturally, it wouldbe impractical to supply 648 feet
of cable with every color receiver, but a special cable
can be designed sothat the desired time delay will be ob-
tainedin a very short length of the cable. This is accom-
plished by increasing the inductive and capacitive react-
ance of the conductor. Such a cable is used as a delay
line in color receivers.

A drawing of the cable used as the delay line in the
General Electric Model 15CL100 is shown in Fig. 5-5.
The fact that the signal-carrying conductor is coiled
around a flexible plastic tube greatly increases the in-
ductive reactance. The capacitive reactance is increased

1ST VIDEQ AMP
3% j6U8

TO  SYNC
SEPARATOR

1| MICROSECOND
DELALL_INE
3 '_—;_I_.'o‘ﬂ
CONTRAST
18uh

(K
BRIGHTNESS
(REARY

Fig. 5-4. Luminance Channel in the Arvin Model 15-550 Color Receiver.
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White and Color \
Television. . .
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Unexcelled in performance and versatility, the RCP model 780
is engineered as a completely electronic sweep circuit with-
out motor or moving parts. Unique electronic unidirectional
coupling provides for sweep. in one direction only at a
uniform output level (AGC). For use with any marker gen-
erator and oscilloscope, model 780 is the first

906
A'I"I'ENI)A"OR‘—@l

j— —

DO-ALL

ELECTROMIL SWEEP
MODEL 750

@

TUNING

MOOULAT ION
mpuT

Features:
' Anti-backlash dial—Elec-
swesed tronically regulated

308 o power supply —Highly
linear sweep to close tol-

erances of manufacturer's

specifications—Range
3.4 megacycles to 900
megacycles— Wide sweep
0 to 40
megacycles— Automatic

width control

gain control—Precision,
triple shielded attenuator.

laboratory type all electronic sweep generator priced

reasonably enough for service use.

Service Designed for Ease of Operation:

® Built-in Detector/Comparitor Permits
Band

(1) Visual observation and accurate settings of
marker signals and sweep width of alignment
of TV IF's and Wave Traps.

(2) Laboratory and service technicians to check
their test equipment.

(3) Check of test set-up for improper grounding

SPECIFICATIONS

Sweep Linearity: Exceptional high degree of linearity not possibly
obtainable in mechanical sweeps.

Linearity Sweep
Width Within 4 DB

linearity Sweep

0- 8 mc Max, 15 mg
0-10 me Max. 25 mc
0-10 mc Max. 22 mc
0-20 mc @ 70 mc Meax. 25 mc
0-25 mc @ 200 mc Max. 30 mc

or long leads.
Push button attenuator for rapid, precise alignment and
measurements.
Avutomatic internal blanking with straight line base genera-
tion for scope picture—eliminates return trace.
180° 60 cycle phasing voltage for use on all oscilloscopes
available on front panel.
Jack provided for modulation by external signal such as
color generators (bar or dot) and is automatically mixed in
the sweep circuit.

40

See your local parts distributor or
write Dept. PFI0 for latest RCP catalog.

e E—

RADIO CITY PRODUCTS CO.

EASTON, PENNSYLVANIA
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Fig. 5-5. Construction Details of the General Electric Delay Line.

when the conductor is coated with a mixture of powdered
aluminum and styrene. These features will reduce the
velocity-of -propagation characteristic so that a shorter
length of cable can be used to introduce the necessary
time delay. Eighteen inches of this cable will introduce
a delay factor of approximately one microsecond, and
the characteristic impedance is 1,100 ohms.

The AGC Circuit

Although conventional in operation, the AGC circuit
plays an important part in the color receiver. This im-
portance canbe realized when it is considered that varia -
tions in the amplitude of the incoming signal will affect
the colors as well asthe contrast of the image. Visualize
each of the hues in a beautifully colored scene rapidly
changing when an airplane flies overhead. Such disturb-
ances are very objectionable in a color receiver. In
order to minimize this problem, a good AGC circuit is a
necessity.

The schematic drawing in Fig. 5-6 shows the AGC
circuit used in the RCA Victor Model CT-100. The pen-
tode section of a 6ANS8 tube is connected as a keyed amp-
lifier. A DC bias voltage for this tube is developed
across the AGC control R11B because of the conduction
of V11B. This control sets the DC-bias level of the AGC
amplifier.

During retrace time, a winding on the high-voltage
transformer supplies a strong positive pulse to the plate
of the AGT amplifier V11A. Simultaneously, a positive

FROM 56K
5TH PICTURE:

[_‘I-: ﬁ o AFE e : ::':'le':.r i
| DOE mAwPER L e
; L 6AVE ; =

o e gl @l g 18
&L 1o _E s BT ? T
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FEL . TG i v, i

e i

Fig. 5-6. AGC Circuit Used in the RCA Victor Model CT-100 Color
Receiver.

horizontal sync pulse is applied to the grid of this stage
through C100. Momentary current flow through the amp-
lifier passes through R98 and charges CT71. Since the
amount of current flow through the tube is determined by
the grid bias, the charge across C71 depends uron the
amplitude of the horizontal sync pulse.

Immediately following retrace time, the AGC amp-
lifier is cut off; and C71 is allowed to discharge. The
discharge current is accepted by C73 and C74 so that the
potential across them is negative with respect to ground.
During the next retrace period, another positive pulse is
applied to the plate of V11A and the cycle is repeated.
Although C73 and C74 will discharge to some extent, the
discharge current from C71 will continue to recharge
these capacitors so that they will retain a fairly constant
potential. Since this potential is dependent upon the amp-
litude of the horizontal sync pulses, AGC supply voltage
is effectively regulated by the amplitude of the sync tips
in the incoming signal.

The RF bias supply has a.clamping circuit which
consists of a diode connected from ground to the B+ sup-
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Fig. 5-7. Sync Circuits in the RCA Victor Model CT-100 Color Receiver.
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ply through R41. Improved operation of the AGC circuit
is provided by the combined action of C72 and R97. These
components form a degenerative feedback network which
prevents vertical sync pulses from affecting the AGC
level.

Although the design of the AGC circuits of other
makes of color receivers may differ from the one just
described, their operation is similar. To date, all re-
ceivers examined have employed the keyed AGC principle
in order tc utilize the fast-acting characteristics of this
type of circuit.

The Sync Circuits

The function of the sync circuits in a color receiver
is the same as for monochrome receivers. Because of
the composition of a color picture, unstable sync condi-
tions are more disturbing during color telecasts than
they are during monochrome viewing. For this reason,
it is logical to use a sync-circuit design which provides
stable operation during adverse conditions.

The sync circuits used in the RCA Victor CT-100
are shown in Fig. 5-7. The signal applied to this circuit
is obtained from the output of the first video amplifier.
Individual stages are used for the vertical and horizontal
sync separation. Such usage allows each stage to be
adapted to its particular requirements.

Sync stability is improved by coupling the grid of
V17A to the screen grid of the fifth video IF amplifier
through R129 and C95. Noise pulses arriving at the sync
circuits from the video amplifier are attenuated by the
same noise pulses of opposite polarity arriving from the
fifth video IF stage.

The cutputs of the two separators are combined at
the input of a sync amplifier stage. Further noise limita-
tion is introduced at this point. The grid of V17B is re-
turned to the plate circuit of the third video IF amplifier
where some variation in voltage is present as a result of
changes in signal strength. Resistors R134 and R62 form
a voltage divider for the sync signal that comes from the
separators. This dividing action and the changing voltage
supplied from the third video IF amplifier maintain at
cutoff the sync tips which appear on the grid of V17B. In
this way, noise pulses with amplitudes greater than the
sync pulses are clipped at the sync-tip level. This action
helps to prevent strong noise pulses from affecting the
stability of the horizontal- and vertical-sweep sections.

—

The output of the sync amplifier contains horizontal
and vertical sync pulses. The combined pulses are fed
to the horizontal-oscillator circuit through R136, C121,
and C122. Because of the relatively short time constant,
this circuit is effectively a high-pass filter network. It
will react to the horizontal pulses but not to the vertical
pulses; thus, the vertical sync pulse is prevented from
reaching the horizontal oscillator.

Combined pulses are also applied to an integrator
network. The large capacity of this circuit provides a
long time constant. The duration of the horizontal pulses
is not sufficient to charge capacitors C102B, C102C,and
C102D; and these pulses are effectively eliminated from
the vertical-oscillator circuit. On the other hand, the
longer time duration of the vertical pulses causes a maxi-
mum charge across these capacitors, and these pulses
pass through to the vertical oscillator.

Vertical Sweep

A schematic drawing of the vertical-sweep circuits
in the RCA Victor Model CT-100 color receiver is shown
in Fig. 5-8. One-half of a 12BHT7 duo-triode is connected
as a grid-blocking oscillator. This circuit is also used
in monochrome receivers. The blocking-oscillator cir-
cuit is very stable, and its frequency is easily controlled
by the insertion of sync pulses.

The other half of the tube is used in the output cir-
cuit. This circuit causes a saw-tooth current to be
induced into the vertical-deflection coils through the
action of the vertical-output transformer. Resistors
R16A and R16B serve as an adjustment for vertical cen-
tering so that it is possible to vary the DC potential
across the vertical section of the yoke.

In any deflection yoke, a certain amount of capaci-
tive coupling exists between the horizontal and vertical
windings. This coupling tends to produce in the vertical
coils some voltage fluctuations at the horizontal-scanning
rate. The inductances of the vertical coils in mono-
chrome receivers are relatively low, and therefore the
horizontal sweep voltage which may be developed in these
vertical coils by coupling action is slight. In color re-
ceivers, the vertical coils have higher inductances. Con-
sequently, the coupled voltage tends to be greater. This
voltage could cause waviness in the scanning lines and
couldalso produce an undesirable loading of the horizon-
tal-sweep circuits if the low side of the vertical coils
were at AC -ground potential. To avoidthese difficulties,

Flg. 5-9. Horizontal-Osclllator Circuit in the RCA Victor Model
CT-100 Color Receiver.
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Fig. 5-8. Vertical-Sweep Circuit in the RCA Victor Model CT-100

Color Receiver.
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a dual-winding choke T3 is inserted in such a way that it
represents a high impedance between the vertical coils
and AC ground. Consequently, the major portion of the
energy which is coupled from the horizontal windings
appears across the choke rather than across the vertical-
deflection coils. A 1,000-mfd, 3-volt capacitor C6 shunts
the vertical-deflection current around the choke.

A blocking -oscillator circuit is used as the vertical
oscillator inthe Arvin Model 15-550,the Capehart Model
CXC-10, and the Stromberg-Carlson Model K1 color
receivers. The General Electric Model 15CL100 and the
Westinghcuse Model H840CK15 color receivers use a
multivibrator circuit which is another type commonly
used in the vertical-oscillator circuits of monochrome
receivers.

Horizontal Oscillator

The function of the horizontal-oscillator circuit in
a color receiver does not differ from that in a mono-
chrome receiver. The drawing shown in Fig. 5-9 is a
synchroguide circuit which is used in the RCA Victor
Model CT-100. This design has been used in several
monochrome receivers. It combines excellent stability
with good noise immunity. Both of these are desired
qualifications for the horizontal-oscillator circuitused in
any receiver. The Stromberg-Carlson Model K1 color
receiver also uses a synchroguide circuit.

Several color receivers use a multivibrator in the
horizontal-oscillator circuit. These are the Arvin Model
15-550, the Capehart Model CXC-10,the General Electric
Model 15CL100, and the Westinghouse Model H840CK15.
In each instance, the multivibrator is stabilized by a
resonant tank circuit. The inductance of this tank circuit
is variable so that it can be adjusted to the horizontal-
scanning frequency.

Horizontal-Output Circuit and High-Voltage Supply

The basic design of the horizontal-output circuit
and of the high-voltage supply used in a color receiver
follows the design used for monochrome receivers; how-
ever, more exacting operation is required in a color
receiver. For onething,the ultor or picture-tube second-
anode voltage must have a potential of approximately 20
kilovolts. In addition, this voltage must be maintained
under operating conditions which are continuously varying.
Also, two other DC voltages of considerable potential
must be furnished to the picture tube by the high-voltage
supply. These voltages are for the focus anode and the
convergence anode. The purposes of these voltages will
be explained fully when the discussion of the picture tube

is presented in a later issue.

A schematic drawing of the horizontal-output.cir-
cuit and of the high-voltage supply employed in the Arvin
Model 15-550 is shown in Fig. 5-10. Saw-tooth pulses
generated inthe horizontal-oscillator circuit are supplied
to the horizontal-output stage which employs two 6BG6G
type of tubes in parallel. DC plate voltage for this stage
is supplied through the damper tube and through the
transformer primary winding. Amplification of the hori-
zontal pulses occurs, and a high peak-to-peak voltage is
generated across the primary winding of the transformer.

Horizontal -sweep voltage is applied to the deflection
yoke in a conventional manner by tapping the transformer
primary at terminals 1 and 3. The horizontal-deflection
coils are center-tapped through a resistive-capacitive
network consisting of R118 and C127. This network is
connected to the high-voltage transformer at terminal T
between terminals 1 and 3, and it serves the purpose of
eliminating a ringing effect in the deflection coils. With-
out it,shaded vertical lines appear on the left half portion
of the screen. At the same time, color contamination
within these lines results.
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A cortrol for horizontal centering is connected in
parallel with the horizontal-deflection coils. Electrical
centering is used, since magnetic centering cannot be
used because of the structural design of the three-gun
picture tube.

The high-voltage rectifier circuit of Fig. 5-10 is a
voltage-doubler arrangement whereby the input voltage
is doubled in order to get sufficient voltage to operate the
color picture tube properly. At first glance, this circuit
might appear to be a tripler circuit; however, this is not
the case. The second 3A3GT tube V25 acts only as a diode
coupler. Instead of using a purelyresistive network inthe
the coupler circuit, a diode is employed because more
efficient coupling can be maintained.

Shown in Fig. 5-11 is a drawing of a basic voltage-
doubler circuit employing a resistive coupling network
between the two stages of rectification. The input voltage
is doubled in the following manner. When the first posi-
tive spike cf voltage appears across the transformer, a
positive voltage is placed on the plate of V1 causing it to
conduct. During the conduction of V1, capacitor C1 is
charged to the value of the positive voltage. Current flow
is fromthe cathode tothe plate of V1 and downthrough the
transformer to ground. Capacitor C1 is chargedas shown
on the drawing. Electrons are accumulated on the ground
side of the capacitor and leave the opposite side. When
the sharp positive pulse is not present across the trans-
former, capacitor C1 is allowed to discharge. The dis -
charge path is down through ground and up through the
transformer to capacitor C3. Resistor R1 completes the
return path to capacitor C1, The discharging of C1 places
a charge across capacitor C3. This charge is approxi-
mately equal tothe value of the peak voltage that appeared
across the transformer. If this voltage were 10,000 volts
then the voltage across C3 would be equal to 10,000 volts.

By the time C3 is charged, another positive pulse
from the transformer comes along. The potential of this
pulse is in series with the charge on C3. At the moment
that the pulse arrives, V2 will conduct because of the
high positive potential on its plate. The potential from
plate to ground of V2 is equal to 20,000 volts, with equal
amounts furnished by the pulse across the transformer
and the charge across C3. With V2 conducting, capacitors
C1 andC2 acquire charges which are equal; and each one
is equal to the value of the peak voltage across the trans-
former. Since the output of the doubler circuit is taken
at the cathode of V2, the output voltage is twice the value
of the input voltage. In a theoretical circuit of this type,
we can say that the voltage is exactly doubled; however,
it is not actually doubled because of the rectification
process in which some loss occurs. This doubling action
is accumulative; and when once built up, the output volt-
age is maintained at the built-up value.

If the resistive coupling network of Fig.5-11 is re-
placed by a diode, we then have a voltage-doubler stage
similar to the one shown in the circuit of Fig. 5-10. The

Fig. 5-11. A Basic Voltage-Doubler Circuit.
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operation of this circuit is as follows. At the time of the
first positive pulse, tube V24 will conduct and capacitor
C133 will acquire a charge equal to approximately the
peak value of the pulse. When V24 ceases to conduct at
the time that there is no pulse from the transformer,
capacitor C133 will discharge throughground and through
the transformer. Tube V25 completes the discharge path,
and capacitor C132 becomes charged to the value of volt-
age which existed across C133. When the next pulse
arrives from the transformer, the potentials of the pulse
is in series with the charge on C132; and this means that
the voltage across V26 is double the amount of the pulse.
Tube V26 will therefore conduct. During this conduction
time, capacitor C134 acquires a charge equal to the
amount of voltage across V26. If the pulse represents a
value of 10,000 volts, capacitor C134 will charge up to
twice this value, giving in the output a voltage of 20,000
volts.

With no load, the output of the circuit of Fig. 5-10
builds up as high as 30 kilovolts. Voltage regulation is
accomplished through the use of a 6BD4 high-voltage
triode which is shunted by a high-resistance circuit to
ground. The high-voltage regulator control R22 at the
grid of V27 is adjusted so that the ultor voltage holds at
approximately 20 kilovolts at any setting of the brightness
control. During the time of an all-white picture, the load
is mostly represented by the picture tube; and the regu-
lator constitutes only a small portion of the load. When
there is no beam current (an all-black picture), the load
is represented by the voltage regulator. Under this con-
dition, the current flow in the shunt resistance of the
voltage regulator tends to increase. This effectively
places a more positive voltage on the grid of the 6BD4.
The regulator then conducts more heavily and passes the
current that is not demanded by the picture tube.

Just the opposite is true when the picture tube is
producing a bright picture. More current is being used
by the picture tube, which means that less current tends
toflow through the shunt resistance of the regulator. The
grid of the 6BD4 then becomes more negative. As a
result, there is less conduction in the voltage regulator.

A DC convergence voltage is tapped from the high-
resistance circuit which shunts the ultor voltage. The
amount of voltage that is utilized is determined by the
setting of the 15-megohm control R23. The way in which
this voltage is used willbe explained under the discussion
concerning the picture tube.
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A focus-rectifier stage employing a 3A3GT type of
tube is usedto rectify the pulse voltage present at termi-
nal 5 on the output transformer. The rectified voltage is
filtered by C129, R151, and C130. This voltage is then
applied tothe focus anode of the picture tube, and its value
is determined by the setting of the 2.5-megohm focus
control R21.

To present the reader with an idea of the physical
appearance of this high-voltage circuit, a photograph of it
is given in Fig. 5-12.

The horizontal-output circuit and the high-voltage
supply used in the RCA Victor Model CT-100 color re-
ceiver are shown in Fig., 5-13. A 6CDG6G type of tube is
employed in the output stage. The output voltage of the
horizontal oscillator has a peak-to-peak level of 138 volts.
This voltage is coupled tothe grid of the 6CD6G which has
a drive voltage of 128 volts peak to peak. The grid circuit
contains a horizontal drive control R21 which is a poten-
tiometer instead of the trimmer capacitor that is com-
monly associated with this function in monochrome
receivers. This resistivetype of control is located in the
RC circuit consisting of C131 and the grid resistance.
The setting of the drive control changes the time constant
of the circuit, and the time constant determines the charge
and discharge time of the coupling capacitor C131.

The gridcircuit is connected tothe negative 30-volt
line. Thus, the horizontal-output stage has fixed bias so
that, in the event of failure of the oscillator, the 6CD8G
will be protected.

A peak-to-peak pulse of approximately 6,000 volts
is present on the plate of the 6CD6G. This pulse is

stepped up because of autotransformer action and is
applied to the plate of the high-voltage rectifier V24.

High-voltage rectification is performed by a 3A3GT
type of tube. The pulse voltage at the top of the trans-
former isrectified and developed across the high-voltage
capacitor C139. Without a load, this circuit can develop
a voltage up to 30 kilovolts; however, it is regulated at
approximately 19.5 kilovolts. This is accomplished by
the bias setting of the 6BD4 shunt regulator, which is con-
nected in parallel with a high-resistance load. The high-
voltage control is R25.

The operations of the shunt regulator and the focus
rectifier in this circuit arethe same as those which were
shown in the Arvin circuit of Fig. 5-10.

Low-Voltage Supply

The low-voltage supply in a color receiver is similar
to the low-voltage circuits used in black-and-white re-
ceivers, in that it furnishes the B+ and filament voltages.
Although these voltages are developed in a conventional
manner, color receivers demand more power than the
average monochrome receiver. This additional power
requirement is dueto the greater number of tubes needed
for color reproduction.

As shown in Fig.5-14, the low-voltage supply inthe
Westinghouse Model H840CK15 utilizes three 5U4G recti-
fier tubes and a power transformer to develop two B+
supplies at 410 volts and 310 volts. A 120-volt supply is
provided from a tap on the 310-volt line.

Voltages are supplied to the heater string by three
filament windings. One 6.3-volt ungrounded winding pro-
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Fig. 5-14. Low-Voltage Supply in the Westinghouse Model H840CK 15 Color Receiver.

vides filament voltage for the picture tube; whereas,
another supplies the 6BD4 high-voltage regulator. The
12.6-volt winding is grounded at the center to provide
two 6.3-volt supplies for all of the remaining tube
filaments.

Connecting an ammeter in the primary winding of
the power transformer showed the current to be 4.35
amperes at 117 volts AC during normal operation. This
indicated that the power consumption of this receiver is
about twice the power normally required by the average
black-and-white receiver.

The power supply used in the RCA Victor Model
CT-100 color receiver is shown in Fig. 5-15. B+ voltage
is developed in a slightly different manner in this re-
ceiver. AC voltage from the secondary winding of the
power transformer is applied to a voltage-doubler circuit
which utilizes two 750-milliampere selenium rectifiers
and a pair of 200-microfarad capacitors.

During one-half cycle, current flow is from the
positive plate of C1 through M2 and the 4.5-ampere fuse,
through the transformer secondary winding and back to
the negative side of C1. This action places a potential of
approximately 205 volts across C1. The voltage across
the secondary of T1 is reversed during the next one-half
cycle. This causes current to flow from the positive plate
of C2, threugh the transformer, fuse, and rectifier M1, to
the negative plate of C2. A voltage of approximately 205
volts appears across C2. By using large values for C1
and C2, the ripple content of their respective potentials is
minimized.

October 1954, PF Reporter

Since C1 and C2 are connected in series, the volt-
ages appearing across them are aiding each other. This
results in a doubling action whereby the total output is
410 volts.

The current supplied to the receiver from the B+
sources is returned to the rectifier circuit through the
B- circuit. For this reason, the choke L57 is effective
in filtering all supply voltages.

With the exception of the horizontal-sweep section,
all 380-volt points in the receiver are supplied directly
from the B+ source. A fused 375-volt supply for the
horizontal-sweep section is supplied through the 20-ohm
purity control R17. A ballast tube is used as a voltage
divider to provide two additional supply voltages. A 275~
volt line is for the video and sound IF sections, and a
285-volt line serves several other stages in the receiver.
A tap at the junction of C1 and C2 provides 175 volts to
the screen of the horizontal-output tube; and gridbias for
this stage is tapped from the B- supply.

The power rating of this receiver is specified by
the manufacturer to be 475 watts. This indicates that
the power requiremert is about twice that of the average
monochrome receiver.

The power transformer used in the Capehart Model
CXC-10 provides a constant output-voltage feature. A
circuit drawing of the power supply for this receiver can
be seen in Fig. 5-16. A parallel-resonant circuit is
formed by the transformer secondary and the 6-micro-
farad capacitor C1. At resonance, the voltage across
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EW PATENTED RADAR ANTENNA

OPENS NEW HORIZONS TO TV VIEWERS

4 .

_\_

/ ) -
ALL DIRECTIONS

on the marnket today!

1. Utilizes 16 elements 60” long, 2" diameter.

. Utilizes a specially designed, extra low loss four conductor air-dielectric

POLYMICALENE transmission line which has up to 50% less loss when
wet than the finest conventional transmission lines.

. The “Riviera’’ encompasses an electro-magnetic capture volume of well

aver 650 cubic feet, mony times more than conventional antennas.

. The antenna works on the revolutionary principle that the approaching

wave front is elliptically rather than horizontally polarized.

. The new specially designed 9 position electronic orientation switch,

aside from chonging directivity, mointains a consistently better imped-
ance match over the entire UHF-VHF spectrum.

- The abave features combine to give the ‘‘Riviera’” antenna greater

usable gain at the TV set antenna terminals than the best of any com-
petitive antennas using rotor motors.

This new wonder antenna, called the ""Riviera”, is already making history.

MIl[S

L C\\ : . o ;
+ ALL CHANNELS - 2—83
COLOR aND BLACK-WHITE without ANY ROTORMOTOR

These are the neasons why the "Riuiera”
¢ by far the most powenful VA7 antenna

}

POLAR PATTERNS
only

14950

LIST PRICE

Price includes:
Complete Stacked
Array * Stacking
Bars * 9 Position
Switch ¢ Switch-
to-set Coupler

2 Stand-offs, 712’ »
Complete instructions

The polar directivity response patterns show the major lobes
of the ‘‘Riviera’’ antenna on VHF. It shows the fullness of
coverage in all directions of this remarkable, patented an-
tenna as it is'turned’through each of the nine switch positions.
Each degree of shading constitutes a different switch position.
This excellent directivity response, which can be switched at
will, plus the extremely high gains, clearly indicate why the
Riviera is such a superior performer.

Beyand any question of a doubt, and on an unconditional money back
guarantee, it will pesitively outperform in the field under actual installa-
tion conditions, any and all competitive antennas on the VHF channels,
with or without rotor motors.

IN UHF-VHF DISTRICTS . . . USE

ALL CHANNEL ANTENNA CORP.

47-39 49th STREET, WOODSIDE 77, N. Y.
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Fig. 5-15. Low-Voltage Supply in the RCA Victor Model CT-100 Color Receiver.

the seconcary winding is increased further than that
offered by the transformer action alone. Since the output
voltage is a product of the resonant circuit, reasgnable
changes inthe line voltage have little effect on the voltage
across the secondary. Due to this principle, the voltages
supplied to the various receiver circuits are held
relatively constant.

Up to this point, we have discussed the color-
receiver sections whichare comparable tothose contained
in monochrome receivers. In the next issue, we will
begin the discussion of the circuits which have the duty
of extracting the color information from the transmitted
signal and of preparing this 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.

1.

What is the main purpose of the luminance channel?
With what section of a monochrome receiver does the
luminance channel compare?

. Why is it necessary to insert a signal delay in the

luminance channel of a color receiver ?

. What is the polarity of the Y signal whenthe sync pulses

are in a positive direction? What is the polarity of the
Y signal when an increase in brightness causes a
positive voltage excursion?

. How does the power requirement of a color receiver

compare with that of the average monochrome receiver ?

. What action takes place in the shunt regulator stage

when the picture tube current (1) increases and (2)
decreases?

C. P. OLIPHANT and VERNE M. RAY

400V

300V

{300V
SECT)

-5v

Fig. 5-16. Low-Volitage Supply in the Capehart Model CXC-10 Color Receiver.
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Model FSM 5000
onty $9750

less batteries

BATTERY OPERATED
FOR VHF-UHF

P> 1
odion

THE RADION CORPORATION
Dept. R, 1130 W. Wisconsin Ave., Chicago 14
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Customers like to see there's
no guesswork in your methods

STEPINTO

BIGGER
BUSINESS

FIELD STRENGTH METER

Put yourself ahead of the “‘cut-and-try” boys. Find your
problem immediately - -and go directly to it. Save time,
money. No guessing whether the antenna or receiver i1s
at fault. You -and your customers — see positive proof.

On new installations you KNOW which antenna lo-
cation is best before proceeding. A Radion Meter builds
customer confidence, invites future business. Cften pays
for itself in two months’ time, brings you handsome
profits thereafter,

Beautifully designed, easy to use- the meter the in-
dustry has needed for a long time. Covers all TV chan-
nels 2 to 83 and FM band (50-220, 260-940 Mc.). Weighs
only 16 1bs. with standard batteries. Battery power gives
absolutereadings inmicrovolts—switch for checking bat-
teries. Monitoring jack for audio. Size 11 x 815 x 6 in.
Ask vour distributor or write direct for specifications,

You quickly locate the cause
of weak signals—with proot
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UHF
(Continued from page 23)

M1 = INT2 /GTA
M2 = 65MA SELENIUM RECT.

Fig. 9. Schematic of Cardwell Model ES-1.

The filaments of V1 and V2 are
supplied with 6.3 volts AC in the VHF
operating position for channels 2 to
13. This holds the UHF converter in
a stand-by condition and makes rapid
changes from VHF to UHF operation
possible.

A capacitive-tuned preselector
network is employed in this tuner.
The variable capacitor is of the con-
ventional butterfly design and may be
seen in Fig. 7. This preselector
variable is ganged to the oscillator
tuner assembly by a phenolic shaft.

The crystal-mixer stage employs
a crystal of the 1N72/G7A low-noise
type. In this stage, the incoming
signal is heterodyned with signal
energy from the UHF oscillator. This
heterodyne action produces an IF
signal of tha frequency of TV channels
5 or 6 depending upon the setting of
the UHF oscillator tuning.

The UHF oscillator utilizes a
combinaticn of variable inductance
and variable capacity for tuning. The
oscillator -tuning variables may be
seen in Fig. 7. Physically, these
variables appear to be several fan-
shaped metal plates which are mounted
ona phenolic material; and they have
three fan-shaped phenolic blades that
rotate between the fan-shaped metal
plates. Electrically, however, this
assembly appears as shown on the
schematic in Fig. 9. Energy is
coupled tc the crystal-mixer stage
by a pickup loop which is simply a
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wire approximately 3 inches long
running from the 180-ohm resistor
in the mixer stage to a terminal strip
in the oscillator stage.

The 6CB6 IF stage has a band-
pass of approximately 12 mc with a
center frequency which falls between
TVchannels 5and 6. For this reason
either channel 5 or 6, depending upon
which one is unoccupied in the area
may be used toreceive the output from
the converter.

This unit is very compact as
may be seen in Figs. 7 and 8. To
insure proper operation, extreme
care should be taken in replacing any
component. Any replacement com-
ponent should have the same lead
length as the original and should be
positioned as near to the position of
the original component as possible.

This converter features a com-
pletely isolated AC supply which
operates on 105 to 125 volts at 60
cycles only.

The output from this converter
should be connected to the VHF re-
ceiver using the lead-in wire supplied
by the manufacturer, because the
length of this wire is critical and has
been selected for maximum efficiency.
The length should be changed only
when absolutely necessary.

CALVIN C. YOUNG, JR.

In the Interest of

Quick Servicing
(Continued from page 13)

think that the trouble could be any-
where but in the audio stages. For
the same reason, it was believed that
the trouble was a result of incorrect
bias or operating voltages on one of
the audio amplifiers. If this was
true, it meant that the trouble was
probably caused by a change in value
of resistors R3, R5, R6, or R7.

A voltage check showedthat the
voltage on the plate and screen of V2
was high,whereas the plate of V1 was
low. A quick check of R5 with an
ohmmeter indicated that it had in-
creased in value from 470K ohms to
1.8 megohms. A new resistor re-
storedthe volumeto the correct level.

The technician with the help of
his volt-ohm-milliammeter traced
the source of this trouble very quickly
and efficiently, eventhough the nature
of the defect was not one that is en-
countered often.

Problem No. 3

The sound was completely lost,
and the picturewas badly out of focus.
The two symptoms had occurred
simultaneously. The setused a focus
coil and had a control on the back of
the chassis for correcting the focus,
but the technician reasoned that the
bad focus was a by-product of the
sound failure and therefore did not
changethe setting of the focus control.

In order for a loss of sound to
affect the focus, it would have to be
accompanied by a change in B+ volt-
age. Such a change meant that the
audio stages were drawing either too
much current or too little. If the
audio stages were drawing too much,
there would probably have been a
burning odor because most assuredly
a burned component would result
somewhere in the circuit. The other
possibility was that one of the audio
stages might not be passing any cur-
rent. Since V1 probably never draws
much current anyhow, the culprit
might be the output stage.

After the tube had been tried,
the only suspected components left
were the output transformer and the
cathode dropping resistor. Thereare
any number of ways to check these
components to discover which is bad;
but since the set was already on, the
technician decided to measure the
plate voltage. It was zero, thereby
indicating an open in the primary of
the output transformer. Replacement
of the output transformer corrected
the trouble and returned the focus to
normal,
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DIAMONDS ARE

YOUR BUSINESS!'

DIAMOND_ KNOWN AND TREASURED FOR 2.500 YEARS _
HAS ONLY TWO CONSUMER USES: ONE IS JEWELRY,

THE OTHER IS THE PHONOGRAPH NEEDLE/
!

INDUSTRIAL USES FOR DIAMOND., ONLY TWO LARGE
SCALE CONSUMER PRODUCTS HAVE BEEN MADE
FROM THE MOST VALUABLE OF ALL MINERALS.

I | 5o A NEWYORK RECORD <) ==

il 302 STORE SELLS OVER. g
250 DIAMONDS A
WEEK. MANY TIMES
THE QUANTITY SOLD
IN THE AVERAGE
JEWELRY STORE.

AS OF 1954, OVER $ 30.000.000 WORTH OF
DIAMOND NEEDLES WERE BOUGHT BY AMERI-
CAN RECORD COLLECTORS.

REPRINTS OF ARTICLES ON RECORD AND STYLUS WEAR AVAILABLE UPON REQUEST.

Deamond g@ﬁmwﬂwﬁ}; Needles é(y ..

TETRAD

62 ST. MARY STREET, YONKERS, N. Y.
World's Largest Manufacturers of Diamond Styli
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Becausethe technician assumed
that the two symptoms, poor focus and
no sound, were very probably caused
by a single defect, he was able to
trace the trouble more directly than
if he had considered the symptoms
separately.

Problem No. 4

This was another case in which
the sound was completely lost; how-
ever, there were no other symptoms
this time to assist in isolating the
trouble to a single stage.

The speaker was completely
dead even with the volume set for
maximum. Tapping the output tube
should ordinarily produce a sharp
noise in the speaker, but it failed to
produce anything in this case.

A check of the operating volt-
ages on the output tube showed them
to be satisfactory. The scope lead
was placed on the plate of the output
tube through a coupling capacitor to
block the DC voltage. It could very
easily be seen that the tube was func-
tioning properly, since there could be
seen on the scope a signal of suffi-
cient amplitude to produce sound.

This was indication enough that
the trouble was either inthe secondary
of the transformer or in the speaker.
The speaker was next disconnected
from the secondary, and the second-
ary was checked with an ochmmeter
for continuity. An open circuit was
thus found.

The procedure used for this
problem was straightforward, and the
trouble was located rather quickly.

Problem No. 5

The sound in thisset had a very
definite and annoying buzz which could
not be cleared up by fine tuning. It
sounded very much like a set having
AGC trouble with resultant overload-
ing; however, a glance at the picture
showetl that such was not the case.
The picture did show a slight indi-
cation of hum, but the indication was
so faint that the technician did not
immediately tie the two symptoms
together.

Not knowing just what was
causing the buzz, the technician de-
cidedto checkthe whole sound system
with a scope in an attempt to discover
the nature and source of the trouble.

Starting at the speaker and
working toward the sound IF stages,
he did not have far to go. First, the
scope lead was placed on the plate of
the audio tube where a strong video
signal was found. Next, the lead was
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moved to the grid of V2, the output
tube. No video was found at this point;
therefore, the lead was placed on the
B+ lead of the output transformer to
see if the B+ contained any video. It,
too, was clean except for normal rip-
ple. The only other place that the
video could be entering the sound
system was at the screen grid; there-
fore, the lead of the scope was placed
on the screen where a very strong
video signal was found.

At this point,the technician had
to sit back and analyze the situation
with some thought. In the first place,
it stood to reason that the 130-volt
line should be filtered. Second, if it
was filtered, why was the filter not
removing the videocomponent? Thus,
a closer examination of the schematic
was called for. After some scrutiny,
a 40-mfd filter capacitor was located
near the video-output stage. The
filter capacitor was evidently there
to keep video out of the 130-volt line.

Clipping a new capacitor across
this filter immediately cleared up the
hum in the soundand at the same time
removed the evidences of hum from
the picture.

After the capacitor was re-
placed, the old unit was checked with
a capacity checker. The capacity was
satisfactory, but the power factor was
very high. This meant that the inter-
nal resistance had increased to such
a high point that the capacitor was
useless as a filter.

The scope was a valuable aid in
the solution of this problem. It show-
ed the technician the true nature of
the buzz and started him searching
for unwanted coupling between the
sound and video sections.

Problem No. 6

Thiswas a case verysimilar to
the one discussed in problem No. 1;
however, it was a more extreme de-
gree of the same symptom. That is,
instead of the bass notes being dis-
torted, they were almost completely
lost.

The only components that the
technician believed could cause such
a symptom were C7 which might be
leaky or C8 or C9 which might be
open. A resistance check of C7 with
the chmmeter soon eliminatedC7as a
possibility, when it was proved to be
good.

Next, a substitute capacitor was
clipped across C8. This ''did the
trick.’”” The distortion, which was
being produced because of an open
bypass capacitor C8, was eliminated.

The problems which were de-
scribed in the foregoing paragraphs

may be familiar to many readers of
this column. However, it is hoped
that benefit will come from learning
of another's experiences with these
same problems.

IN THE HOME

It is known throughout the tele-
vision service industry how important
it is for a service organization to
render service which is both fast and
of the highest possible quality. Not
so apparent nor widely realized is
the necessity for creating and main-
taining good customer relations.

If any business is to be a suc-
cess, good customer relations must
be an integral part of the business
plan. This is especially true if the
primary commodity is service. A
business in which the sale of a
"*real'' product is involved will usu-
ally find it easier to establish and
maintain good customer relations.
This is made possible by the use of
widespread advertising, guarantees by
the manufacturer, and sales personnel
trained to meet the public.

@ﬁ

WORD-OF-MOUTH ADVERTISING

Word-of-mouth advertising,
which is one of the more effective
means of advertising, plays a large
part in the growth of any service
company. This is true only if the
advertiser has praise for the service
and personal treatment rendered by
the service company. Good customer
relations insure this type of advertis-
ing and will also tend to speed up
servicing as well. Thisfaster service
will be a result of a reduction in the
number of nuisance calls by the custo-
mer who is trying to get his money's
worth. A pleased customer will also
make the technician feel appreciated.
This will buoy up his spirits, and thus
he will be in a better mood to do a
better job at the next customer's
house.

Basic Rules for Dealing With People

The service technician's job
concerning good customer relations
will be somewhat easier if he follows
some pattern in his dealings with
people. This pattern may be a flexible
one and need only include the usual
rules for dealing with customers. For
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reference, some of these rules are
listed as follows:

RULE 1. The technician should
always be polite and courteous to all
customers.

RULE II. The service techni-
cian should always be neat and clean.

BE NEAT AND
CHEERFUL

This includes a neat haircut and a
clean shave. This rule is a very im-
portant one, since it covers one of
the most important factors on which
the customer forms his first impres -
sion. If this first impression is
favorable, half the battle of good
customer relations is won. If the
customer likes the technician as a
person, it is much easier to convince
the customer that the service is good,
the charges are fair, and the company
is a responsible firm.

RULE III. Listen closely tothe
customer's descriptionof the trouble.
From what the customer may say, you
can get a clue to the trouble with the
TV set and also a clue to the custo-
mer's attitude toward the set. Some
customers are very critical and will
not be satisfied unless the set is
operating perfectly, others require
only a saitsfactory picture or sound.
That is to say, some may choose to
have the set repaired at home even
when they are told that it could be
better repaired in the shop; others
would rather have the set taken tothe
shop and fixed perfectly.

Examples of such occurrences
would be cases in which (1) the set
is slightly out of focus, (2) the picture
is not bright enough, or (3) the de-
finition is off a little. If the custo-
mer's attitude toward the trouble is
known, it will be easier to repair the
set to his complete satisfaction.

RULE IV. Under no circum-
stances shouldthe technician lose his
temper in the presence of a customer,

In our opinion, it is always a
good idea to get started right with
the customer. Even the grouchiest
one will find it difficult to stay
grouchy if the service technician
enters smiling and has a cheerful
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