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Preferred for modern set servicing

KNOBMASTER FIXED SHAFT

Q Control standard shaft

is knurled, flatted and slotted
—fits most knobs without
alteration.

A

I R c T Y P E 0 c 0 N T RUL | INTERCHANGEABLE FIXED SHAFTS

Exclusive IRC convenience
feature—provides fast
conversion to "specials’, with
FIXED shaft security.

15 types available,

1/4"’ LONG BUSHING

Accommodates all small sets,
yet handies large set
needs perfectly.

7 STANDARD TAPERS

Full coverage of all taper
requirements is provided in
the Q Control.

94 RESISTANCE VALUES

For TV, AM and FM coverage,
94 values of plain and tapped
controls are furnished.

QUALITY APPEARANCE

The handsome professional
appearance of IRC Q Controls
lets you point to your work
with pride,

%)
Service technicians get greater coverage with less © CUSHIONED TURN
investment; more practical service features; The smooth, quallty of "feel”
and easier, faster installation with the IRC Type el Sy B uias i
Q Control. Here’s a dependable, basic control that -
is directly designed for modern set servicing. For &
appearance, performance and price. . . there’s none TYPE 76 SWITCHES
better. So why settle for less? Tell your Distributor Either of two type IRC switches

you want Q Controls . . . most servicemen do. affached o8 quickly and_suslily
as a control cover—meets all

your requirements.

R el

1 6 As vy coTem S
L § ey This 8 page catalog gives
you all the facts ... Send
f f —
= or your free copy now
o 0000
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"W
¥

| i INTERNATIONAL RESISTANCE CO.
(WW’(/W M Sa‘r_ AN~ Dept. 363, 401 N. Broad St., Phila. 8, Pa.

In Canada: International Resistance Co., Ltd., Toronto, licensee



ROTORS

1 models...a type for every need

featuring C* DR automatic ROTORS

Here they are . . . . the fastest selling line of rotors . ..

complete in every detail ... including three models

in completely AUTOMATIC rotors! The AR-1 and AR-2
and the AR-22 which is the automatic version of

the famous TR-2. ALL FIELD TESTED AND PROVEN
BY THOUSANDS OF SATISFIED USERS!

TR-2 The heavy duty rotor with
plastic cabinet featuring "com-
pass control” illuminated perfect
pattern dial. .. uses 8 wire cable.

TR-12 Complete rotor INCLUD-
ING thrust bearing. Handsome
modern cabinet with meter con-
trol dial, uses 4 wire cable.

TR-4 The heavy duty rotor com-
plete with handsome new, modern
cabinet with METER control dial,
uses 4 wire cable.

TR-11 Sameasmodel TR-12with-
out thrust bearing.

40% sharper tuning
than any other
automatic rotor

sssescssccesscccscsesssesssscsattsnacacs tesscesccssccssccs

PRE-SOLD to millions with

the greatest concentration ‘

pre-sold

of TV Spots in our history.

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J.

THe RADIART core.

CLEVELAND 13, OHIO
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YOUR CLEAR RECEPTION OF THE PRECEDING TELECAST
HAS BEEN DUE TO FAVORABLE WEATHER CONDITIONS
ON MARS AND YOUR USE OF SPRAGUE CAPACITORS.

Don't BeVague... Insist on SPRAGUE

have you seen the new
CERAMIKITS?

Insist on Sprague
ATOMS?®

Insist on Sprague
TWIST-LOK* 'LYTICS

Accept no substitutes.
There is o Sprogue The smallest TV ’Iytics made
Distributor in every —and the only small ones for
ellles To b arer i n e 85°C (185°F) up to 450 volts
T T d-c. Guaranteed for low leak-
S g T age and long shelf life, they

withstand high temperatures,
high ripple currents, high
ply today. surge voltages. From crowded
TV chassis to jam-packed
portables, Sprague Atoms fit
’em all.

The ceramic disc capacitors
you need most, pre-stocked in
sturdy steel cabinets. Indexed
with stand-up separators. Kit
CK-2 lists at $38.00, has 100
capacitors in 27 ratings. Kit
CK-3 lists for $19.25, has 75
capacitors in 12 ratings. Pay
only for the capacitors . . .
GET THE CABINETS FREE.

Sprague TVL's fill the top
performancebill 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.

nearest source of sup-

+r Trademark

SPRAGUE
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Get your copy of Sprague’s latest radio and TV
service catalog C-610. Write Sprague Products
Company*, 105 Marshall St., North Adams, Mass.

*Distributors’ Division of Sprague Eleciric Company

WORLD’S LARGEST
CAPACITOR MANUFACTURER
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so who pays to put your TV replacement
controls together...

Always buy CLAROSTAT

Contirols

They're factory-assembled to save you
time, bother, uncertainty, money!
Ask for the latest Clarostat Catalog!

CLAROSTAT MFG. CO., INC.,, DOVER, NEW HAMPSHIRE
In Canada: CANADIAN MARCONI CO, LTD.,, TORONTO, ONT.

December, 1955 - PF REPORTER
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FOR TV SERVICE

A SPECIAL GROUP OF TUBES
THAT GIVE YOU MANY
ADVANTAGES AT NO EXTRA COST

For example Raytheon 6SN7GTB
has these advantages:

© Bumper point micas top and bottom —
mount is held rigid in bulb to reduce vi-
bration and microphonics.

© Slot in micas to reduce leakage between
sections.

© Cathode pinched above top mica for
tighter mica cathode fit — lower micro-
phonic level.

O Short strong leads support mount at
several points.

© Al plate tabs pinched or welded above
top mica and below bottom mica to
strengthen mount,

O Improved grid design for sharper cut off.

@ High conductivity grid winding wire to
eliminate grid emission.

© Short leads — direct to pins.

© Strict control of plate diameters (Geom-
etry) for uniform characteristics.

@ Shorter over all length to improve rigidity.

The lessons learned in structural strength of
tubes while developing *‘rugged’’ types; the
vast warehouse of knowledge about how to
make tubes reliable gathered while develop-
ing and producing RELIABLE tubes; the
revolutionary new thinking and pioneering
resulting from the development of the rigid,
straight lead Raytheon BANTAL Tubes; the
boundless skill, know-how and craftsmanship
- gathered while designing and producing
more than 250 million receiving tubes, mil-
lions of special purpose and picture tubes,
and millions of semiconductor products; all
this experience, gathered through more than
30 years, makes the new Raytheon 6SN7GTB
and other tubes in this series — the finest
Raytheon Receiving Tubes that we've ever
produced.

They're Right . , . for Sound and Sight . . .
Always New . .. and Right for You.

9 ‘ v

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

6 PF REPORTER - December, 1955



THERE IS
NO
SUBSTITUTE

All TP Capacitors are Mallory. There are
imitations, but no substitutes. Only Mallory
I'P Capacitors have these features. .. devel-
oped by Mallory and accepted for years as
the industry’s standard of performance by

manufacturers and service men:

® Genuine fabricated plate anode

® 85° C. temperature rating

® Long life on the shelf and in service
® High ripple current capacity

® Simple, speedy twist-prong mounting

Don’t settle for anything less than the best.
Always specify Mallory IFP Capacitors by
brand. They outperform all others. .. yet

cost no more.

BE SURE TO USE...

Mallory Plascaps®. . . plastic tubu- Subminiature Silverlytic* Capacitors
lar replacements with permanently ... only 34" long and 75" in diameter
secured leads . . . won’t short out or . .. ideal for transistor and other minia-

open prematurely. y ture low-voltage circnits.

*Trademarl;

P. R. MALLORY & C€CO. Inc., INDIANAPOLIS 6, INDIANA

December, 1955 - PF REPORTER 7
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Fig. 1. The Westinghouse Chassis V-2342.

WESTINGHOUSE CHASSIS V-2342

Inour over-all plan todescribe
new design features incorporated in
the latest television receivers, we
have selected the Westinghouse
Chassis V-2342 for this month's dis-
cussion. This chassis is pictured in
Fig. 1. It is felt that a complete cir-
cuit explanation is not needed; there-
fore, emphasis will be placed only
upon the new developments adopted
by this particular manufacturer.
This chassis has been designed for
VHF reception, and it utilizes 16
receiving tubes plus a 21AP4A picture
tube.

One unusual feature that be-
comes readily apparent in the photo-
graph is the use of metal rails
extending fromthe rear of the chassis
and over the top of the picture tube.
These rails support the picture tube,
tuner, and bracket for the front-panel
controls. The 21-inch picture tube
is secured by the two rails and a
metal strap. The chassis and tube
may be removed from the cabinet as
a complete assembly.

The tuner is mounted on one
of the top rails,as showninthe photo-

December, 1955 - PF REPORTER

Examining DESIGN Features

graph,
controls can be located at the top

so that all the operating

front of the receiver. If the tuning
unit has been mounted on the main
chassis, a complex coupling mech-
anism would have been required and
would thus have increased production
cost and would have increased the
possibility of mechanical trouble.

Modern design is reflected in
this chassis through the extensive
use of printed-wiring circuitry and
of the new 600-milliampere tubes.
Two printed-wiring boards are em-
ployed inthis chassis. ThelF assem-
bly board includes the IF amplifier
circuits and the crystal-detector
circuit. The other board includes the
circuits of the video amplifier, sound
detector, sync separator, vertical
discharge and output, keyed AGC, and
horizontal multivibrator. Both
printed-wiring boards are.physically
attached to the main chassis by a
number of snap-in trimounts which
are small buttonlike snaps. The use
of these snaps will facilitate the re-
moval of the printed-wiring boards
should it ever become necessary.

Stagger tuning with frequencies
in the 40-mc range is employed in

the IF strip. The intercarrier sound
system is designed without a separate
sound IF stage. A relatively strong
4.5-mc signal is takenfrom the plate
circuit of the video amplifier and is
coupled directly to a 3BN6 limiter-
detector stage. This stage in turn
drives the 12BK5 audio output tube.

Spot-Eliminator Switch

This chassis also incorporates
a switch that operates in conjunction
with and is part of the on-off switch.
Its purpose is to eliminate the intense
bright spot that would appear at the
center of the picture-tube screen
after the receiver has been turned off
In time, permanent damage to the
screen coating may result if this spot
were permitted to remain. A partial
schematic diagram of the switch cir-
cuitry is given in Fig. 2. The switch
is shown in an open position which
indicates that the receiver is in oper-
ation. When the on-off switch is
opened, the spot-eliminator switch
automatically closes. A positive DC
potential that is higher thannormal is
appliedto the grid of the picture tube.
The increased beam current will
rapidly dissipate the energy storedin
the high-voltage circuit, and the tube
will be extinguished before the sweep
has completely collapsed.

Clamp-on Yoke

Another new feature adopted by
Westinghouse for use in this chassis
is a clamp-on type of deflection yoke
which is pictured in Fig. 3. The rear
yoke cover has twoflanges which ex-
tend back on the neck of the picture
tube. An adjustable metal band is
placed around these extended pieces,
and it clamps the entire assembly to
the neck of the picture tube. Adjust-
ments of the deflection yoke may be
made by loosening the adjustment
screw which is indicated in the figure.
When the yoke assembly is clamped
in place, make sure that it is tight
against the bell of the tube in order
to prevent any neck shadow.

Should it become necessary to
obtain a replacement yoke from the

* * Please turn to page 61 * *



Presenting Information on Application,
Maintenance, and Adaptability of
Service Instruments

How Fast Is Fast?

The service technician has a
healthy interest in getting a job done
quickly. It means more jobs com-
pleted in a working day andtherefore
more money inhis pocket. The custo-
mer is not likely to complain,either,
if his receiver is returned in good
working condition after a minimum
period of waiting.

So, the technician is always
interested in any equipment which he
believes will save time. Sometimes
he may form an opinion as to the re-
lative ease and speed of operation of
a piece of equipment when compared
with a similar one made by a different
manufacturer. Closer examination of
both units may show him that his
opinion is based upon personal
reasons rather thanupon any marked
superiority of one instrument over the
other.

A recent inquiry from a reader
led us to conduct an investigation of
three well-known makes of tube
testers in our laboratories. As the
investigation progressed, it became
evident that we had been guilty of a
little wrong thinking ourselves in
rating (subconsciously at least) one
of the testers over the others in the
matter of speed.

The test was made in order to
determine the relative number of
operations necessary in a routine
check of a receiving tube and thereby
to get some idea of the ease and speed
of operation of each tester.

A twintriode was selected as a
good type for the test because more

10

operations would be required than if
a single-section tube were used;
therefore, any definite advantage of
one particular tester over the others
would have a better chance of being
noticed. Only shorts and merit tests
were performed. The instructions in
the manuals and roll charts which
accompanied the instruments were
followed carefully, and each step in
the testing procedure was numbered
as it was performed.

At times, there was some
question as to what might be called
a separate operation or step. For
example, the chart might indicate that
all lever switches are to be set at
one position. If the levers are all
grouped together and are to be set in
the same manner, they could all be
set simultaneously; and this could
therefore be listed as one operation.

The final results showed that
substantially the same number of
operations (about 19) were required
totestthis particular twin-triode tube
on any one of the testers; and there-
fore, one particular tester could
hardly be considered to have an ad-
vantage over the other two in speed
or ease of operation. Our original
preference for one was probably based
uponthe fact that we started our ser-
vicecareer with a tester of thatparti-
cular make and consequently were
more accustomed to operating it.

In the light of the foregoing re-
sults, the matter of speed is not so
important a considerationas whether
the tester used will give a true indi-
cation of the condition of the tube
being tested; but no attempt was
made to compare the testers in that

i |
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respect. The worth of a tester would
be determined by the extent to which
its indication would be verified when
the tube is actually put into use.

Precision Model ES-550 Oscilloscope

The Model ES-550 oscilloscope
shown in Fig. 1 is manufactured by
the Precision Apparatus Company,
Inc., Glendale, L.I.,N.Y. Itis a wide-
band, high-sensitivity oscilloscope
suitable for monochrome and color
TV service and alignment. The in-
strumentuses a 5CP1/A cathode-ray
tube.

Fig. 1. Precision Model ES-550 Five-inch
Oscilloscope.

Both the vertical and the hori-
zontal amplifiers are of the push-pull
design, both amplifiers have com-
pensated attenuators of the step type,
and both have cathode-follower input
stages for minimum loading on cir-
cuits. In addition to the step attenu-
ators mentioned, the oscilloscope has

PF REPORTER - December, 1955



vernier attenuators in the vertical
and horizontal amplifiers. The sensi-
tivity of the vertical amplifier is 10
millivolts rms per inch. The fre-
quency response is within one decibel
from 10cycles to 3.5 megacycles per
second and is within three-decibels
from 10 cycles to 5 megacycles per
second. The horizontal amplifier
has a sensitivity of 100 millivolts
rms per inch, and its frequency re-
sponse is within one decibel from 10
cycles to 1 megacycle per secondand
is within three decibels from 10
cycles to 2 megacycles per second.

Controls for twotypes of phasing
are provided — the LINE PHASE and
the BLANKING PHASE controls. The
LINE PHASE control is for the pur-
pose of superimposing the sweep trace
uponthe returntrace when a response
curve is being viewed. The SWEEP
SELECTOR switch must be in the
LINE positionsothat the LINE PHASE
control will function in this manner.
The BLANKING PHASE control has
two functions: (1) at the {irst part
of its rotation, a switch is actuated to
provide for blanking of the return
trace of the oscilloscope sweep; and
(2) during the remainder of the ro-
tation of the control, the phase of the
blanking can be adjusted. External
blanking signals can be introduced at
the Z-axis input terminal labeled
BEAM MOD.

A switchlabeled V. POLARITY
allows forinversionof any waveform
if the operator so desires.

The oscilloscope can be cali-
brated directly by means of the built-
in calibration circuit. A choice of
three peak-to-peak ranges is offered,
the maximum peak-to-peak voltages
on the individual ranges being .05,
.5, and 5 volts. The voltages can be
varied continuously from zero to
maximum in each range through use
of the P-P CAL. VOLTAGE control.
The calibrating voltages are applied
by means of a push button on the
front panel.

A multivibrator circuit is used
to develop the internal sweep of the
oscilloscope, and the sweep range is
from 10 cycles to 100 kilocycles per
second. This range is covered by
five positions of the SWEEP SE-
LECTOR switch. Two additional
positions of the switch provide sweep
trequencies of 30 and 7,875 cycles per

second for viewing vertical- and
horizontal-sweep signals in TV
receivers.

A feature which deserves special
mention is the automatic control of
the sync amplitude. It is provided
on all internal-sweep ranges. A
great many general-purpose oscillo-
scopes have a manual controlfor ad-
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justing the amplitude of the sync
signal. This manual control is eli-
minated in the Precision Model ES-
550 oscilloscope, and the proper
amplitude of sync signal is applied
automatically. 3ynchronizationisob-
tained merely by adjusting the step
and vernier controls of the sweep
frequency. A sync signal of either
positive or negative polarity can be
selected by the sync-selector switch.
A panel jack 1is provided for an
external sync signal.

By making tests, we found that
very stable synchronization could be
obtained because of this automatic
feature. An audio-signal generator
was connected tothe vertical input of
the oscilloscope and was adjusted to
its maximum frequency of 200 kilo-
cycles, and the oscilloscope sweep
was set at its maximum rate. Syn-
chronization was obtained easily and
was maintained even when the signal
input was reduced until the response
curve was only 1/8 inch high., With
many oscilloscopes, synchronization
becomes increasingly difficult when
sweep rates near the maximum fre-
quency limit are used.

It should also be pointed out that
the maximum sweep rate of 100 kilo-
cycles for the Precision Model ES-
550 oscilloscope is higher than that
found in a number of general-purpose
oscilloscopes.

This instrument is housed in a
steel case having a blue-gray ripple
finish. Over-all dimensions of the
case are 8 1/4 by 14 1/2 by 18 1/2
inches.

Simpson Model 383 In-Circuit
Capacitor Leakage Tester

A service technician may sus-
pect that a trouble is being caused by
capacitor leakage,and he may be un-
able to locate the offending capacitor
by conventional methods. He may
slave over a particular section of a
receiver, a section which he is sure
is the seat of the trouble, and wind up
with a wholesale replacement of ca-
pacitors in the hope that the offending
one will be eliminated.

Such a procedure is often suc-
cessful, but it is time consuming and
involves the replacement of good
parts. The Simpson Model 383 in-
circuit capacitor leakage tester shown
in Fig. 2 is designedto locate leakage
in paper, mica, and ceramic capaci-
tors and, moreover, to do so while
the capacitor is still connected in the
receiver circuit. The instrument is
not designed to test electrolytic
capacitors.

In Fig. 3,the leakage resistance
Ry, is pictured as being in parallel

——

Fig. 2. Simpson Model 383 In-Circuit
Capacitor Leakage Tester.

with the capacitor C and also in
parallel with the circuit resistance
Rc. The total resistance Ry will be
indicated by an ohmmeter placed
across this network, and it will always
be less than the value of the smaller
of the tworesistances Ry, and R¢. In
the majority of cases,the circuit re-
sistance will be much léss than the
leakage resistance of the capacitor,
therefore, an ohmmeter check will
not disclose the leakage resistance
of such a capacitor unless the ca-
pacitor is disconnectedfrom the rest
of the circuit.

Even when the capacitor is not
connected in a circuit, an ohmmeter
test may not be conclusive except in
cases inwhich the value of the leakage
resistance is very low. If the leakage
resistance is comparatively high, it
willapproach the value of the resist-
ance of many new capacitors; and
a bad capacitor in this leakage range
cannot be distinguished from a good
one by means of an chmmeter check.
Yet there are many critical circuits
in which such leakage will cause

trouble.

Fig. 3. Equivalent Circuit Diagram of Leaky
Capacitor in Parallel with Circuit Resistance.

The design of the Simpson
Model 383 tester is based upon a new
discovery concerning leakage resist-
ance. It has been found that leakage
resistance differs fromordinary cir-
cuit resistance in that it is quite
often of a nonlinear and unstable
nature, particularly when tested with
a pulsed voltage like that developed
by the Model 383. When a leakage
resistance is subjected to a pulse
voltage, several things may happen.

* * Please turn to page 75 * *
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for MASONRY DRILLING

Coreless Bit

The coreless type of masonry bit is a multitipped bit
which has several carbide tips arranged radially about its
end. The coreless bit contains a bore, but the diameter of
the bit is not large enough to cut out a solid core of masonry
material.

The placement of the carbide tips around the center of
the bit creates higher rates of penetration into the softer
masonry materials than is possible with the pointed bit.
The design of this bit also permits rotary drilling of hard
masonry materials such as tapestry brick, structural tile,
and hard concrete.

PED BITS

Making anefficient and neatantenna in-
stallation in many homes requires drilling
through some form of masonry material.
Sometimes this task involves the major part
of thetime and labor used ininstalling a tele-
vision antenna. This does not need to be the
case, however. Drilling into most masonry
materials can be done within seconds or
minutes if an electric power drill with a
carbide-tipped bit is used. Recent advances
in the fabrication and the application of
carbide -tipped masonry bits muke it possible
to set anchors and to drill entrance holes for
lead-in wires in nearly all masonry materials
with a minimum of time and effort.

Carbide -tipped masonry bits should be
given consideration, by every antenna techni-
cian, as important additions to the tool kit.
The savings in time and labor plus the custo-
mer satisfaction gained from a neat installa-
tion will more than compensate for the cost
of the bits.

The rotary cutting of a material requires
that the cutting edge of the bit must be moving
across the surface of the material being cut.
Pressure must also be applied to the bit to
force the cutting edge into the material. The
cutting edge at the center of a pointed bit is
not moving across the surface of the material;
and therefore, the point must be forced into
the material before the moving portion of the
cutting edge will contact and cut the material.
If the cutting edges are away from the center
of the bit, as in the core designs, the applied
pressure will be distributed to active cutting
edges without the necessity of first forcing

Pointed Bit

The pointed type of masonry bit is composed of a tung-
sten carbide tip, a fluted body, and a steel shank. The
carbide tip is brazed into a slot that is cut into the end of
the body. Spiral fluting about the body of the drifl removes
the powder from the drill hole and prevents the bit from
becoming jammed.

This type of masonry bit is the least expensive of the
carbide-tipped bits and also the most widely used. It is
generally used for drilling holes of small diameter in the
softer masonry materials such as common brick, limestone,
cement block, and soft concrete.

Photographs: Robert W, Reed

r

The core type of masonry bit is similar to the coreless
type except that it has a larger diameter and it cuts out a
solid core of material. The carbide tips are placed on the
rim of the bit around the opening of the bore.

This type of masonry bit can be used with a removable
starting center which is an accessory item and which aids
in starting and centering the bit. The drilling is started with
the center inserted into the bore of the bit. When the core
bit has started cutting into the material, the starting center
is removed and the drilling is completed with the core
bit alone.



One Man Using a V2-Inch Power Drill

One man using a Yz-inch power drill can apply an average of 50
pounds of pressure to a drill bit. Greater pressure can be cbtained by
using a foot support such as a stake driven into the ground so that
the operator can brace himself against it. Using this brace, one man
can apply an average force of 80 pounds over an extended period

of time.

the bit into the material. Placement of the
cutting edges away from the center of the bit
produces higher rates of penetration thanare
possible with the pointed bit under the same
pressure.

Drilling Pressure

The pressure on a carbide-tipped bit is
one of the most important factors involved in
drilling any type of masonry material. Much
of the dulling or breaking of masonry bits is
caused by improper pressure being appliedto
the bit.

When a tool bit is placed against a ma-
terial and the pressure is gradually increased,
a pressure level is reached at which the tool
bit beginsto cut into the material. Increasing
the pressure above this level results in faster
penetration of the material and reduced wear
on the cutting edges. A masonry drill opera-
ting below the pressure level at which effective

CAUTION: Do Not Drill Into Damp Masonry

This pointed bit was used to drill a section of damp masonry. The
powder formed during cutting has become packed and has become
set about the fluting of the drill. This caused jamming of the drill bit.
To continue drilling of the mason-
ry by increasing the pressure will
result in the generation of exces-
sive heat which can dull the bit
and cause possible splitting of the
masonry.

cutting takes place is rubbing instead of cut-
ting. This rubbing creates overheating and
dulling of the cutting edges and therefore
reduces the usable life of the masonry bit.

The rotary type of masonry bit should
always be operated at pressures slightly
above the level at which effective cutting takes
place. Never operate a rotary masonry bit
below this level. If the pressure stalls the
power drill, use a heavier power drill. Do
not reduce the drilling pressure.

The pressure necessary to produce
cutting of a masonry material must be in-
creased when a bit that has a larger diameter
is used or when a harder masonry material
is being cut. The range of pressures can
extend from 20 or 30 pounds when bits of
small diameter are used in soft materials
to approximately 200 pounds when a 3/4-inch
bit is used in hard materials.

Two Men Using a

2-Inch Drill

Drilling into hard masonry with drill bits of large diameter re-
quires considerable drilling pressure. Two men can apply as much
as 170 pounds of pressure by bracing themselves against some solid
object. Most a2 -inch power drills are provided with three hand grips
which make it possible for two men to operate the same drill.

The recommendations given by the manu-
facturer of a masonry bit should be followed
for pressures and drilling speeds to be used.
Practice in the use of masonry bits is neces-
sary; and excessive wear and breakage of
tool bits will be prevented if a few easy rules
are followed:

1. Operate drill bits at proper speeds.

a. Approximately 1,000 rpm for bits
with diameters of 3/8 inch or less .

b. Approximately 550 rpmfor bits with
diameter between 3/8 inch and
1 inch.

2. Maintain enough pressure to produce
cutting.

3. Use a heavier power tool if the proper
cutting pressure stalls the drill.

4. Keep the drill running when removing
it from the hole.

5. Resharpen the tool bit when it becomes
dull. Bits that are dull overheat and
break easily.

6. Do not drill into wet or damp masonry.

PRESSURES THAT CAN BE
DEVELOPED IN VARIOUS
DRILLING POSITIONS

DRILLING HORIZONTALLY ORILLING
IN A wALL VERTICALLY
SHOULDER| WAIST KNEE GROUND IN IN

LEVEL LEVEL LEVEL LEVEL CEILING FLOOR
(POUNDS) | (POUNDS) [{POUNOS) [{POUNDS){ (POUNES) [{POUNDS)

ONE MAN STANDING ON A

NO
FOOT BRACE

45 T0 60 |50 TO 70 {40 TO €0 | 35 TO 50 60 TO O {00 TO 125

LEVEL SURFACE USING A
172:INCH ELEC. POWER ORILL|

FEET BRACEC| 60 TO 80 | 85 TD 00|70 TO 85 |75 TO 90,

TWO MEN STANDING ON A

NO
FOOT BRACE

90 TO 1O [I00 TO 20| 75 TO 90| 75 TO 90120 TO 170|150 TO 1BO|

LEVEL SURFACE USING A
172-INCH ELEC. POWER DRILL

FEET BRACED [I30 TO I50/140 TO 160 |140 TO 160|130 TG 50|

GEORGE B. MANN



NOW SELLING
CBS TUBES ON THE

CBS TELEVISION

NETWORK

€¢ Women! . . . bless ’em, catch on to good
things fast. So I'm telling them on my
Friday morning show . . . there are no
better tubes made than CBS tubes . . .
the tubes with the Good Housekeeping
Guaranty Seal. More and more women will

be asking you for CBS tubes.?”

¥ 00 BE
0‘“" ‘o >
¥ Guaranteed by
Good Housekeeping
8 "

 #, R
145 apviausto VAT

Be sure YOU have s
CBS tubes in your tube caddy.

“1"Il be on the CBS Television Network selling CBS tubes and your expert service every other Friday, 10:30 to 10:45 aom., 15.S.T.7

CBS-HYTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
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In the Interest of.

Quicker Servicing |

éy Calvin C. Young, Jr.

DIRTY CONTROLS CAN BE
CLEANED IN THE HOME

New devices and cleaners for
cleaning controls while in the custom-
er's home have been introduced by
the R-Columbia Products Co., Inc.,
Highwood, Illinois, and by the General
Cement Mfg. Co., Rockford, Illinois.
These devices make it possible to
clean contrast, volume, brightness,
and other controls which have become
dirty and to do this without the neces-
sity of removing the TV chassis from
its cabinet. One of the new cleaning
devices is shown in use in Fig. 1. It
is a plunger type of injector which
screws onto the threaded bushings of
standard controls in TV and radio
receivers. An adapter also makes it
possible to clean the volume controls
of auto radios.

A special solvent that cleans and
relubricates controls is available from
each manufacturer and should be used
in the injector which is supplied by
each one. This will ensure long life
for the plunger elements in the injector.

Use of the Injector

To use the injector, it is first
necessary to fill it with the solvent.
This is done in much the same manner
that a fountain pen would be filled. You
simply insert the nozzle into the con-
tainer of solvent, and slowly pull out
the plunger. Allow the nozzle to remain
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immersed in the solution for several
seconds toensure a full load. Extract
the nozzle from the solution, and allow
the excess fluid to drain back into the
container. Since these solutions do
containa small percentage of a lubri-
cating substance, be careful to put
downagooddrop cloth inthe workarea.
Several layers of newspapers can be
used instead of a drop cloth. Hold a
rag under the nozzle when transporting
the loaded injector up to the control of
the TV receiver. See Fig. 1.

Thebarrel of the injector should
be placed over the shaft of the control
whichistobecleaned, and the injector
should be tightly screwed onto the
bushing of the control shaft. This will
cause the cleaning solution tobe forced
intothe dirty control when the plunger
is pushed forward.

NOTE: Besuretoplace several
layers of newspapers under a console
TV or between the TV and the table
when vou are working on table models.
This should be done because excess
cleaning solution may run out of the
control and possibly out through the
bottom of the TV cabinet.

After the solution has been in-
jected into the dirty control, draw out
the plunger handle quickly. This will
draw any fluid that might be left in the
injector barrel back into the injector
itself. Remove the injector from the
control shaft, and rotate the control
shaft vigorously. This will help clean

Fig. 1. TROLMASTER
Injector Made by the
R-Columbia Products
Co., Inc.

the contact surfaces on the resistive
element.

Allow the excess solvent a few
minutes to drain away and evaporate.
The control has been cleaned and
relubricated as a result of the fore-
going procedure and is ready for
normal usage.

NOTE: Be very careful not to
get any of the cleaning solution on the
customer's rugs, floors, or furniture.
Do not put any of the used solvent back
into the container of fresh solvent.
Disposal of the residue solvent left in
the injector can best be made after
leaving the customer's home.

HANDLING PHONE CALLS
FOR SERVICE

One of the more difficult problems
which faces the owner of a small
service shop is that of answering the
telephone. It is obvious that, in the
case of a one-man shop, the technician-
owner cannot be out making service
calls and also be present in the shop
to answer the telephone. If the tele-
phone is not answered, it can mean the
loss of potential customers.

A possible solution is to hire a
person to keep the shop open and to
answer the telephone. This solution
has considerable merit and should be
used if possible. We are all aware,
however, that it is costly to hire and
maintain an office employee. Itusually
means a direct expense of $40 or $50
per week in addition to the overhead
involved. Thereareanumber of things
which can be done to help compensate
for this additional outlay.

If the service shop is suitably
located, small appliances and radios
can be sold. Theseitems can often be
obtained from the local distributors
on a consignment basis. With these
items attractively displayed in the
store window, the resulting sales
should help tocounteract the additional
cost of the employee.

* * Please turn to page 56 * *
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MAINTENANCE of

|
I

As is true with most any piece
of equipment which makes use of
moving mechanical parts and more or
less involvedelectronic circuits, best
results will be obtained with a mag-
netic tape recorder if the recorder
is adjusted properly and maintained
in proper operating condition.

Many owners of less expensive
models of the home type of tape re-
corders would be surprised to see
the space allotted to maintenance in
the instruction manual supplied with
a professional type of recorder. No
doubt, many amateur and occasional
operators think that professional re-
corders are so well designed and
constructed that they should operate
indefinitely with no special attention
or adjustments being required. This
is certainly an erroneous conclusion
because good equipment requires good
care and proper handling.

In broadcasting and recording
studios or in any places in which re-
cording or playback must meet rigid
standards, extensive maintenance
routines are performed at regular
intervals in order to ensure results
that fulfill these requirements. Of
course, professional equipment is
operated for many hours (perhaps
continuously} each day, but a home
type of recorder may be operated
only occasionally. Nevertheless, a
home machine must receive some
attention and must be maintained in
correct operating condition if satis-
factory recording and reproduction
are to be obtained.

The last statement is particu-
larly true if tapes recorded on other

TAKE-UP AND
FAST FORWARD MOTOR
(INDUCTION TYPE)

FLYWHEEL ON
CAPSTAN MOTOR

CAPSTAN MOTOR
CAPACITOR ==

CAPSTAN MOIOR

N\

by
Robert B. Dunham

recorders are played back on some
particular machine or if the tapes are
recorded onthis certain machine and
then played back on other recorders.
Anydiscrepancy in operation between
the recorders can spoil the quality
of the recording. Variations in de-
sign of different recorders must be
takeninto consideration when playing
tape on a machine other than the one
on which it was recorded, but each
machine (although identical indesign)
must be adjusted properly if faithful
recordings are to be obtained.

The mechanical portion of a
tape recorder should he checked,
cleaned, lubricated, and adjusted at
appropriate intervals the frequency
of which depends upon the use given
the recorder. The electronic section
should also be checked and adjusted
because every section of a recorder
must operate satisfactorily. No weak
links can be tolerated.

The recommendations of the
manufacturer should be followed when
adjustments are made on a unit, but
the information available in the usual
service manual is sometimes limited
and inadequate. So,some general and
some detailed information on adjust -
ment and maintenance of a tape
recorder should prove helpful.

REWIND
M

(INDUCTION TYPE)

Fig. 1. Bottom View
of Concertone Model
1502 Showing Mo-
tors.

(2-SPEED HYSTERESIS SYNCHRONOUS 1YPE)

HIDDEN BY FLYWHEEL
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LUBRICATION AND CLEANING

Every six months:

1. Oil the drive motor with 10 dre
20 motor oil.

2. Clean thefront capstan bearirﬁ

v, .

The Ninth in a Series
3. Oi of Articles Devoted to

the Principles of

4. Magnetic Recording

Many of the requirements to be
met by the tape-transport mechanism
in handling tape properly have been
mentioned in previous articles of this
series on magnetic tape recording.
These requirements and those con-
cerned with the electronic section of
a recorder will now be reviewed with
respect to the maintenance and ad-
justments required to provide con-
sistent and satisfactory recording
and playback. Tape recorders vary
in form and design, but information
which will aid in understanding what
shouldbe done with a certain machine
can be gained from discussing some
typical examples because of the basic
principles involved.

The tape-transport mechanism
must move the tape across the face
of the erase, record, and playback
heads at a certain constant speed.
If the speed is not correct nor con-
stant, satisfactory recordings can-
not be made; therefore, speed is a
very critical consideration.

The most common tape speeds
are 30, 15, 71/2, 3 3/4, and 1 7/8
inches per second. The two higher
speeds are used for wide-range re-
cordings. Speeds of 15 and 71/2
inches per second are used on many
home types of machines for record-
ing and reproduction of music. Speeds
of 33/4and 1 7/8 inches per second
do not afford a really wide frequency
range and find their most suitable
application in recording the speaking
voice.

Probably the most logical
method for testing tape speed is to
use one of the test tapes supplied by
one of the many manufacturers. The
playing time is checked against
measured intervals onthe tape asthe
tape is played back on the recorder
which is being checked. The inter-
vals of playing time are usually
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indicated by tones and spoken
announcements.

Some users may be puzzled if
the tapes they have recorded do not
sound right when played back on an-
other recorder. This can easily be
due to the speed of the recorder. A
tape speed,which is slower or faster
than normal but is maintained constant
during recording and playback, will
produce normal results when the tape
is played back on the machine on
which it was recorded. Inother words,
the tape is recorded and played back
at the same speed, and the discrepancy
in speed is not noticeable.

Whena tape which was recorded
on a recorder operating at a normal
tape speed is played back on a
machine which is moving the tape at
a speedslower or faster than normal,
the pitch and the quality of the re-
corded signal will be altered. The
quality and pitch will be changed for
the same reason if the tape is re-
corded on a machine which is not
operating at a normal speed and is
then played back on a machine which
is operating at the correct speed.

Incorrect speed can be caused
by a defective motor, by a worn or
defective pulley, idler wheel or drive
belt, or by any condition that places
an excessive amount of drag or load-
ing on the drive system. Excessive
drag or loading usually causes erratic
speed andproduces a signal variation
which 1is usually called " wow."'
These conditions willbe discussed in
more detail as we continue.

Motors

Drive motorsare critical items
because they must turn the capstan
at a constant speed; therefore, they
are powerful and smooth-running
motors. The hysteresis synchronous
motors used in professional re-
corders account for a substantial
portion of the purchase price of the
complete recorder. This type of
motor features constant speed and
smooth operation which explains why
they are so universally used in high
quality machines. Some of these
motors have windings that make it
possible to change the motor speed
by throwing a switch. Figs. 1 and 2
show transport mechanisms that use
hysteresis synchronous drive motors.

Definite instructions are usually
given with professional recorders on
how and when to lubricate the drive
motor. The instructions with the
Ampex 600 (Fig. 3) are typical -5
drops of oil on the motor bearing
every 500 hours of operating time.
Some motors might use 10 drops of
oil in the same length of time. SAE
10 or SAE 20 motor oil is usually
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Fig. 2. Tape-Trans-
port Mechanism of
Ampex Model 600
Which Employs One
Motor. The Belts,
Pulleys, and Pivots
Can Be Seen.

MOTOR
CAPACITOR

TAKE-UP PULLEY

TAKE-UP BELT

{HYSTERES!S SYNCHRONOUS TYPE)

MOTOR PULLEY PIVO

FLYWHEEL

NYLON
BELT

CAPSTAN MOTOR

specified for this purpose. Long and
satisfactoryuse can be expectedfrom
these motors if they are cleaned and
lubricated properly and if they are
not overloaded.

Induction motors (Fig. 1) are
usually used for take-up and rewind
motors andfor drive motors in home
types of recorders. These are
supplied in a variety of styles and
sizes, but all of them feature high
power and smooth operation. When
a motor of this type is used as a
drive motor, one or more idler
wheels or drive belts are usually
employed to transmit power to the
capstan. Since these are single-
speed motors, a change in tape speed
is accomplished by a mechanical
arrangement which permits a change
in the drive ratio between the driving
and driven shafts. More will be said
later about idlers and belts.

As a general rule, this type of
motor is fitted withbearings that are
saturated or impregnated with oil;
and therefore, they should never re-
quire lubrication during the lifetime
of the motor. 3ome of these bearings
are fitted with felt washers which
are saturated with oil.

If, by chance, a bearing should
become too dry or become fouled with
an accumulation of dirt or some
foreign material to such an extent
that the operation of the motor is
affected, no doubt the situation could

be corrected if the affected bearing
were cleaned and lubricated. No
more than a sufficient amount of oil
should be applied to the felt washer
or to a bearing because an excessive
amount of oil can cause a lot of trou-
ble when it flows or is thrown to ad-
jacent surfaces. The precaution
about using too much oil should
always be heeded when an electric
motor is being lubricated because
the motor can become soaked with
oiland contaminated. The precaution
is especially important in the case
of equipment such as a recorder in
which the presence of oil on critical
surfaces can cause trouble,

Procedures recommended by
the manufacturer should be followed
if it is necessary to clean and lubri-
cate any of the motors mentioned.
Any disassembling and reassembling
must be dene with care. Some manu-
facturers do not recommend the use
of carbon tetrachloride for cleaning
because too much oil is thereby re-
moved from the bearings. Excessive
amounts of cleaning fluids should not
be used. After the bearings have
been cleaned, they should be oiled
carefully according to the recom-
mendations mentioned previously.

Drive, take-up, and rewind
motors are usually very rugged and
dependable units that provide satis-
factory service if given reasonable

* * Please turn to page 39 * *

Fig. 3. Close-up of
Some Points That Re-
quire Lubrication in
the Concertone
Model 1502.

LUBRICATE
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Centralab Type MD Molded Disc

New,

completely insulated '
ceramic

disc capacitor

Highest
Dependability

Highest
Leakage Resistance

Nine ways better

Wholly produced in Centralab’s
own plants, under strict

Initial, 10,000 megohms. After
100-hour, 95%-humidity
than an test, 1000 megohms. Returns
to initial rating upon drying.

= = Insulation resistance of
ordlnary dlsc motding, 300,000 megohms.
This guarantees longer life,
safer operation.

control of ceramic, as well as
capacitor, engineers. Centralab
makes only ceramic capacitors—
thus is interested first, tast,

and always in ceramic
capacitors.
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TYPE MD

A

The only ceramic disc of its

kind —there’s nothing else like it!
It took four years to build —and
an investment of over $100,000.00
in production equipment.

No matter how you look at it,
the Centralab Type MD Disc
gives you more for your money—
gives your customer more for his.

No, sir, when it comes to high
quality and high standards of
performance, you just simply
cannot beat Centralab MD’s. See
for yourself —try them as replace -
ments on your next few jobs.

Molded
Insulation

Completely insulated with Centrathene.
2500 V.D.C. breakdown to ground. You

can place an MD next to a chassis or

high-voltage leads without flashover or
breakdown through the case. Fungus proof.
Unaffected by ozone, salt water, or any
known acid or solvent at room temperature.

Will not become brittle at —55°C.

Send coupon for Centralab
Catalog No. 29, for further facts
on MD’s and other products.

Centzalab

Highest
Moisture Resistance

The capacitor body itself has
moisture absorption of only
.007% or less. The molded
casing has moisture |
absorption of .005% or less.
This is less than the china
dishes you use for food.

Easy &
Identification

Clearly labeted to avoid
confusion and mistakes.
Coded in accordance with
JAN specifications. Each

unit labeled with capacity ‘

and voltage rating.

Highest
Mechanical Strength

Will not chip, crack, or
break under rough handling
or dropping. One-piece
construction is unaffected
by extremes of vibration.

Highest
Lead Strength

You'll need a pair of pliers
and a vise to strip these
leads. MD's have the highest
lead strength of any

ceramic disc on the market—
greater than the

breaking strength of the
wire itself.

Conservatively
Rated

100% flash-tested at double-
rated voltage. Periodically
spot-checked at 1000-hour
load life at test voltage.

Y : ,

Write for free copy
of Centralab Catalog No. 29

Address Centralab,
A Division of Globe-Union, Inc.
9421 E. Keefe Avenue
Milwaukee 1, Wisconsin

Complete Range
of Values

52 values from 5 mmf. to .O1 mfd.
Voltage rating, 1,000 V.D.C.W.

to 4000 mmf.; 600 V.D.C.W. over
4,000 mmf. Tolerance, +10%,

5 mmf. through 680 mmf.; +20%,
750 mmf. through .005 mfd. GMV
(guaranteed minimum value),
0056 mfd. through .01 mfd.

Package of 8§
only 75¢

Suggested
list price



Speed-Up Your Work with the

RCA SENIOR VOLTOHMYST.

Senior VoltOhmyst, RCA
WV-98A, only $75.00 User
Price* including probe and
cable, instruction booklet,
complete and ready-to-
use ... Shown slightly
smaller than actual size.
* Optional

20

150 RMS
R2 10K Senior VOLTOHMYsT  ac) ar
400V ; p-pP

500V
OFF
"‘:0'83" TRANSIT
o WV-98 A

You can work faster, more accurately —when you own and use the new RCA WV-98A SENIOR
VOLTOHMYST with the extra-large full-vision meter-face. “Speed-up’ in your service work
—without the slightest sacrifice in quality-—means a “build-up” in your profits. Look at the
easy-to-read expanded scales. Then look at some of the other advanced features you also get.

Large, easy-to-read, wide-vision meter (612! w).

Expanded meter scales . . . separate peak-to-peak voltage scales.
Accuracy of 3% full-scale on BOTH ac and dc voltage measurements.
Sturdy, single-unit streamlined probe with built-in ac-ohms/dc switch.
Rugged die-cast aluminum case. -
Compact design: 7* wide, 3% deep, 62 high, 6 Ibs.

The all-new WV-98A has all the important, time-proved
performance features of earlier VoltOhmysts including
direct reading of peak-to-peak voltages of complex
waveforms. See this highly accurate, versatile, service NEW! WG-299A slim, single wnit

; g ' DC/AC-Ohms Probe and Shielded
instrument at your RCA Distributor! Order now. cable is provided with the RCA

WV-98A. Probe has handy built-
RA DIO CORPOR‘ TIO” 0, AMERICA in switch permitting instant selec-

tion of d h tion.
TEST EQUIPMENT HARRISON, N.J. ion of dc or ac/ohm operation

@® Trade Mark “VoltOhmyst” Reg. U.S. Pat. Off.
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Until recently, the demodula-
tion stages in a color receiver have
been of the low-level type in which
the color signals after demodulation
have to be amplified by the proper
amount before being applied to the
picture tube; therefore, the stages
of amplification betweenthe demodu-
lators and the picture tube are neces-
sary. The color signals are mixed
with the luminance signal, are passed
through amplifiers, and then are
applied to the picture tube. In other
receivers, the color signals are
amplified and then mixed with the
luminance signal in the picture tube.
In either case, additional stages of
amplification for the color signals
are necessary.

In receivers which employ
circuits for high-level demodulation,
the chrominance signal is amplified
to the desired level before being
applied to the demodulators. High-
level demodulators are much more
efficient than low -level demodulators.
The signals at the output of the de-
modulators are of sufficient ampli-
tude and can be directly coupled to
the picture tube. Because of the high
level of signal obtained, additional
stages of amplification are not
needed. This type of demodulation
eliminates the need for three to nine
stages in the color receiver.

Because of the frequencies in-
volved, it is easier from a design
standpoint to provide for amplification
of the chrominance signal before
demodulation thanit is to provide for
amplification of the color signals
after demodulation. The frequencies
of the chrominance signal fall within
the range of 2 to 4.2 megacycles, and
the frequencies of the color signals
after demodulation are in the range
of 30 cycles to 1 megacycle per
second.

In the following discussion, the
basic operation of high-level demodu-
lators will be explained, and then
two circuits that are produced com-
mercially will be covered.

BASIC CIRCUITS OF HIGH-LEVEL
DEMODULATORS

A basic circuit of a high-level
demodualtor is shown in Fig. 1. A
locally generated reference signal is
applied to the grid of the triode, and
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AN EXPLANATION
OF A NEW
CIRCUIT DESIGN

by C. P. Oliphant

the chrominance signal whichis to be
demodulated is applied to the plate.
The reference signal causes thetriode
to conduct heavily each time the sig-
nal goes through a positive peak of
voltage. These regular bursts of
current endure for only a small
portion of each cycle because the
triode operates essentially as a
class-C amplifier. Each time the
tube conducts, the plate voltage with

CHROM
SIGNAL

PICTURE

TUBE
GRID
By 3.58MC

FILTER
B+
Co
Rg

\,9""
cw
REFERENCE
SIGNAL l
pe
Fig. 1. Basic Circuit of a High-Level

Demodulator.
PHASE _ PHASE
DIFFERENCE=0° DIFFERENCE=I80°
+

DEMODUL £TED
CHROMINANCE
SIGNAL

Sl ) QDA ANA DD

SIGNAL,

Fig. 2. Waveforms lllustrating High-Level
Demodulation Action.

respect to ground assumes a fixed
value of about 25 volts. At these
times, the chrominance signal which
is effectively in series with the plate
voltage will be going through a
specific point in its cycle. The loca-
tion of this point in the cycle will be
dependent uponthe phase relationship
between the CW reference signal and
the chrominance signal.

In Fig. 2, the pulses of current
produced in the tube by the CW refer-
ence signal on the grid are shown at
the bottom of the drawing. A chro-
minance signal that is in phase with
the CW reference signal will have its
positive peaks clamped at 25 volts.
A chrominance signal that is 180
degrees out of phase with the CW
reference signal will have its nega-
tive peaks clamped at 25 volts. The
dotted line in the drawing represents
the signal waveform which is obtained
after the 3.58-mc portion of the sig-
nal is filtered out. This is the wave-
form of the demodulated color signal.

Only the phase variations of
the chrominance signal are shown in
Fig. 2; the amplitude of the chro-
minance signal is shown as remain-
ing constant. A change in amplitude
would also be detected by the
demodulator.

The amplitude of the de-
modulated output signal is directly
proportional to the amplitude of the
chrominance input signal; therefore,
if a demodulated signal of 90 or 100
volts peak to peak is needed, a chro-
minance input signal of the same
value will produce the desired results,
This can be noted from an exami-
nation of Fig. 2.

Obtaining G-Y Signal From
Common Cathode Circuit

Thebasic circuit that was shown
in Fig. 1 represents only one triode
section of a high-level demodulator
stage. At least two triode sections
are needed for complete demodula-
tion of the chrominance signal. A
basic circuit of a two-triode demodu-
lator is shown in Fig. 3. These
triodes function as R-Y and B - Y
demodulators. It is not necessary to
employ three triodes because the
third color-difference signal can be
obtained by the mixture of the other
two color-difference signals. As

21



RED

BLUE

GRID

Ry 3.58MC
FILTER

@
py

@
CHROM

.|[H

SIGNAL
glvq

R-Y DEMOD, B~Y DEMOD.

REFERENCE
SIGNAL

i

GRID
LH
3.58MC
FILTER

Fig. 3. Basic Circuit
of a Two-Triode De-
modulator Which
Employs a Common
Cathode Impedance.
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shown in Fig. 3, the G - Y color-
difference signal is obtained from
the common cathode circuit of the
demodulators. This design takes ad-
vantage of the factthat a G - Y signal
is made up of -.51(R - Y) and -.19
(B - Y).

The correct operation of the
demodulatorcircuit of Fig.3 depends
uponthree factors: (1) the amplitude
of the chrominance signal applied to
each plate of the two triodes, (2) the
ratios between the plate-load re-
sistors and the common cathode
resistor, and (3) the phase relation -
ship betweenthe two reference signals
which are applied to the grids of the
triodes.

The color-difference signals
are attenuated by unequal amounts
before transmission inorder that the
amplitude of the video signal may be
kept below that of the sync signal.
In order for the correct amplitudes
of the color-difference signals to be
restored, the amplitudes of the chro-
minance signals applied to the de-
modulators must be of the correct
ratio. This is accomplished by using
a coupling transformer which has
the windings of itstwo secondaries in
the proper turns ratio. As shown in
Fig. 3, a turns ratio of 1.4 to 1 is
used if the receiver has B - Y and
R - Y demodulators. With this spec-
ified turns ratio, the chrominance
signal applied to the B - Y demodu-
lator will be 1.4 times as great as
that appliedtothe R - Y demodulator.

Selecting Values for Load Resistors

The correct ratio between the
color -difference signals will be pre-
sent if the load resistors are of the
proper values. The ratio between one
plate-load resistor R1 and the com-
mon cathode resistor Ry has been
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found to be 1.96 to 1. The ratio be-
tween the other plate-load resistor
R2 and Ry is 5.26 to 1. These ratios
have been found by the following
reasoning.

We know that the G - Y signal
is obtained from the voltage across
the common cathode resistor Ry and
that it is made up of -.51(R - Y) and
-.19(B - Y). We also know the path
of current flow through both demodu-
lators. As shown in Fig. 3, ij is the
R - Y demodulator current which
flows from ground through Ry and
throughthe R - Y triode, and iy isthe
B - Y demodulator current which
flows through Rk and through the
B - Ytriode. Fromthese knownfacts,
the ratio between each of the plate-
load resistors R1and R2 to the com-
mon cathode resistor Rk can be
determined as follows:

Rlxi; = (R-Y) 1)

Rk x i1 = .51(R - Y). ()

Then by dividing equation 1 by
equation 2, we obtain:

RI_ 1
Ry =~ .51

- Rg.
RL = S5

Then by substituting 1,000 ohms for
Rk, we obtain:

R1 = 1960 ohms.

This is a ratio of 1.96 to 1 between
R1 and Rg. The value of R2 can be
determined by the same reasoning:

R2xip = (B-Y), 3)

Ry xig = .19 (G -Y), (4)
R2. 1

R = .19

R2 = 5260 ohms.

This is a ratio of 5.26 to 1 between
R2 and Rg.

Phase Relationship Between Reference Signals

Inorder for the circuit of Fig. 3
to produce the proper color-difference
signals to be fed directly to the
picture-tube grids, the phases of the
reference signals applied to the con-
trol grids of the demodulators must
be taken into consideration. In other
types of demodulator circuits, the
reference signals are applied in
quadrature (90 degrees apart in
phase). In the circuit of this figure,
however, this is no longer true. The
reference signals have a phase dif-
ference of 63.58 degrees. If this
phase difference were left at 90 de-
grees, a B - Y signal produced by
the current ig flowing through Ry
would appear across the load resistor
R1 and an R - Y signal produced by
current iy flowing through Rk would
appear across R2. Incorrect color-
difference signals would therefore
be produced and would improperly
control the conduction of the guns in
the picture tube.

Color-difference signals of
the correct amplitudes must be added
to the luminance signal in order to
reproduce the desired color. For
instance, when only red is to be re-
produced, the R - Y color-difference
signal must have a relative value of
.7. This amount of R -Y signal,
when added to the luminance signal
(which has a value of .3 when only
red is being transmitted), will allow
full conduction of the red gun. Since
the luminance signal is applied
equally to all three guns, the B -Y
and G - Y signals must each equal
a -.3 in order to cancel the +.3 fur-
nished to each gun by the luminance
signal. The green and blue guns
should be nonconducting during the
reproduction of red.

If the common cathode resistor
were not present and if the reference
signals were applied in quadrature to
the grids of the triodes, the chro-
minance signal would be demodulated
intoR - Y and B - Y portions which
are shown by the vector representa-
tion in Fig. 4. The R - Y portion of
the chrominance signal would be
developed between the plate side of
R1 and the cathode of the R - Y de-
modulator, and the B -Y portion
would be developed between the plate
side of R2 and the cathode of the
B - Y demodulator.
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With the cathode resistor in
the circuit, the vector representation
of the demodulation action will be
altered. See Fig. 5. Because of the
small voltage drop Epx across Ry,
the phase of the voltage across the

CHROMINANCE
SIGNAL

PORTION

AxIS
Al
B-Y PORTION @

Fig. 4. Demodulated Portions of a Chro-
minance Signal During Quadrature Demodu-
lation.

R
AXIS
&

E)

o5
v 63.58° €2
Ryl2 <

B-Y
AXIS
<

Ryly 13.47°

Fig. 5. Alteration of the Demodulation
Action When the Common Cathode Imped-
ance |s Employed.

XIS
A
RED E| AND
R-Y
REFERENCE
SIGNAL
E2 aND
B-Y
“ REFERENCE
N B SIGNAL
90y
i B-Y
AXIS
BLUE

Fig. 6. Relationship Between the New
Phase Angles of the CW Signals and the
Red and Blue Vectors.

load resistor of each tube will be
changed. A small negative vector
Epk is shown added to the R - Y
vector to form the resultant vector
Ej. This is the new voltage from
the plate side of R1 to the cathode
ofthe R - Y demodulator. The small
negative vector E .y is also added to
the B - Y vector to form the re-
sultant vector E9. This is the new
voltage from the plate side of R2 to
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the cathode of the B - Y demodulator.
The voltages from the plate sides of
the load resistors to the cathodes of
the demodulators areno longer R - Y
and B - Y but are the two voltages
Ej and Eg; therefore, for correct
demodulation of the chrominance
signal, the reference signals applied
to the grids must correspond to the
phase angles of the vectors E; and
Eg. When this is done, a pureR - Y
signalis formedacross the plate -load
resistor R1, a pure B - Y signal is
formedacrossthe plate-load resistor
R2,and apure G - Y signalis formed
across the cathode resistor Ry.

The vector drawing of Fig. 6
shows that the new phase angle of the
R - Y reference signal is in quad-
rature with the vector that represents
the blue chrominance signal and that
the phase angle of the B - Y reference
signalis inquadrature withthe vector
that represents the red chrominance
signal. With this arrangement and
with a chrominance signal representa-
tive of the color red being received,
an output from only the R - Y de-
modulator will be produced. There
will be no output from the B - Y de-
modulator. The reverse is true when
a chrominance signal representative
of the color blue is being received.
Demodulation will be performed
solely by the B - Y demodulator.

Correct Signals at Guns of Picture Tube

Letus see how the correct sig-
nals are applied to the guns of the
picture tube under specific conditions.
Assume that a red bar is being trans-
mitted and that the incoming signal
is such that a signal level of one volt
is being produced at the red grid of

the picture tube. Under these condi-
tions, we know that the following
relative values of signals must be
present:

Y = .3
R-Y = .7
B-Y = -3
G-Y = -3
B =20
G =20
R =1

From the standard expression
for the luminance signal, Y = .3R
+.59G + .11B, we know thatthe lumi-
nance signal will equal .3 when only
red is being transmitted because the
values for blue and green are equal
to zero. This .3 value of luminance
is applied to all three guns of the
picture tube; therefore, for full con -
duction of the red gun, an R -Y
color ~difference signal with a value
of .7 must be supplied from theR - Y
demodulator. At the same time, a
B - Y color-difference signal with a
value of -.3 must be supplied to the
bluegunand a G - Y color-difference
signal with a value of -.3 must be
supplied to the green gun so that the
luminance signal will be cancelled.

There will be an R - Y color-
difference signal of .7 produced
across R1 in Fig. 3 because (1) the
load resistors are in the correct
ratio, (2) the chrominance signals
driving the demodulators are in the
correct ratio, and (3) the reference
signals applied to the grids have the
correct phase relationship.

The next area of investigation
concerns the way in which the circuit

* * Please turn to page 47 * *
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SI\VER SCREEN 85

NO. in independent survey

Sylvania
“Silver Screen 85"

No. 2

Brand

““Fewer returns'’ votes for
“Silver Screen 85" were more
than twice that of No. 2 and
No. 3 brands combined

+ SYLVANIA

Best quality and consumer demand im-
portant reasons why servicemen make
“Silver Screen 85" their No. 1 choice.

Servicemen gave ‘“‘Silver Screen 85 the
highest vote of confidence paid any picture
tube in a national survey recently conducted
by anindependent research corporation. ““Silver
Screen 85 took top honors in answer to the
key question, “what picture tube do you con-
sider best regardless of price ?”

FEWER RETURNS
“Fewer returns’’ were experienced with “Silver
Screen 85 than with the No. 2 and No. 3
brands combined. *‘Best quality” and *‘better
picture” were highest among reasons service-
men gave for voting “*Silver Screen 85" No. I.

among servicemen

PUBLIC DEMAND

Consumer demand was one of the factors of
importance servicemen credited to ‘‘Silver
Screen 857 according to the survey. When asked
why they specified brand to their distributors,
more servicemen named public demand as
their reason for *‘Silver Screen 85" preference.

In fact, among the top four reasons why
servicemen specified brand, *Silver Screen 85
again took lIst place.

You, like the servicemen who offer its high
praise, can profit from “Silver Screen 85’s”
success story. Make “‘Silver Screen 85’ your
good-will leader. Feature it; promote it ; you'll
develop strong customer relations and high
word-of-mouth recommendations. Your busi-
ness will flourish and so will profits.

SyLvania ELEcTric Propucts InNc.
1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) Ltd.,
University Tower Bldg., Montreal

LIGHTING ¢« RADIO ¢« ELECTRONICS ¢« TELEVISION ¢« ATOMIC ENERGY
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President, Television Communications Institute

New Trends Revealed at Electronics
Conventions

Every service technicianshould
find time every year or two to visit
anengineering electronics convention.
A number of these are held through-
out the country each year. The two
principal conferences are the Institute
of Radio Engineers' (I.LR.E.) conven-
tion held each March in New York
City andthe WESCON conventionheld
somewhere on the West Coast in
August of each year. The latter was
held in San Franciso this year; and
since this afforded an excellent op-
portunity to combine a vacation with
a little business, a trip was laid out
s0 that we would be in San Francisco
at the time of this convention.

Anengineering electronics con-
vention is, as its name suggests,
devoted to the engineering and theo-
reticalaspects of electronic circuitry
and electronic devices. A number of
technical papers are given by engi-
neers on a wide variety of subjects
all of which relate to some facet of
this extraordinary electronics field.
Very few of these papers, if any,
actually deal withan aspect of servi-
cing; and so,the reader might be led
to wonder why he is urged to attend
one of the conventions. The sug-
gestion to attend is made not because
of the talks which are given but be-
cause of the exhibits which to many
engineers really form the heart of a
convention, The technician will also
find these exhibits interesting be-
cause he will find clues in them to
the forthcoming '"new look' in
electronics. For example,the pres-
ent surge toward transistor radios
was quite plainly indicated in the
WESCON convention of 1954 and in
the I.R.E. convention held earlier
this year in New York.

Till now, only portable receivers

have been transistorized because this
has beenthe most obvious application;
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however, there is no reason why a
conventional home radio should not
be transistorized, too. Indeed, one
such unit was shown at the last
WESCON show. Power is supplied
by batteries, and it is estimated that
the yearly cost of battery replace-
ment would only be approximately 60
cents as against an estimated $2.50
in power costs that the average set
user pays per year for his AC (or
AC-DC) receiver. In addition, a
transistorized receiver would not be
hampered by cords or power outlets.
It could be placed anywhere in a
house and moved easily when the
notion strikes. And last but not least,
it makes a small contribution to the
relief of overburdened power lines,
a problem which is particularly acute
in homes that are 15 or more years
old.

The mention of this transis-
torized home receiver should not be
taken to mean that all you have to do
is attend one of these conventions in
order to see next year's models.
Such is not the case. Actually, what
you giean from the various exhibits
is not so much the actual shape of
things to come but rather the direc-
tion or trend in which electronics
engineers are moving intheir various
investigations. For example, in this
year's WESCON show, the dominant
impressionthatthis writer took away
with him was that there is a gradual
veering toward simplification in
electronic circuitry, in electronic
devices,andin electronics practices.

In the field of electronic de-
vices, computers offer an excellent
illustration of growing simplification.
These machines are ordinarily
thought of as consisting of hundreds
of complex circuits which will per-
formastronomical feats of calculation
in microscopic intervals of time;
however, at the convention, a definite
trend toward the development of
small, compact instruments which
will perform only a limited set of

operations could be definitely dis-
cerned. It has been found that such
computers are not only easier to
operate but that they open up all
businesses, large and small, to the
benefits of automation. As Robert
T. Keller, Vice President of the
Chrysler Corporation said on this
subject, ''We want small, fast, more
simply constructed units that can be
tied together by mechanical produc-
tion aids into flexible automation
units. The devices do not look as
ingenious as the large complex
machines, but they are more spec-
tacular intheir productionrecords.""’

If thistrend toward small com-
puters continues and their use be-
comes widespread enough, service
technicians may be called upon to
maintain and repair them. After all,
why not? To some extent we service
industrial equipment now (or could,
if we wanted to), and a computer is
just another piece of industrial gear.

Before you shrug this off as
far -fetched nonsense, consider the
automatic vacuum -tube voltmeter
that was introduced recently. See
Fig. 1. This is an '"automated'
instrument in which appropriate volt-
age or resistanceranges are selected
automatically by the range-selector
switch when the probe tip of the in-
strument is brought in contact with
an unknown voltage or resistance.
The manufacturer of this unit is the
Bergen Laboratories of Fair Lawn,
N. J.

The Volt-Ohmatic meter (as
this device is called) achieves this
automatic range switching by an ex-
tension of the circuit operation of
conventional vacuum -tube voltmeters
to include a feedback path. To get
somewhat technical for a moment,
conventional vacuum-tube voltmeters
can be said to be of the open-loop
type. As long as the range-selector

* * Please turn to page 72 * *
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The following chart has been compiled to serve as
a guide in establishing proper tube stocks for servicing
TVreceivers. Thefigures have beenderived by combining
(1) a production factor (the number of models and an
estimate of the total number of receivers produced by all
manufacturers) and (2) a depreciation factor (based on an
average life of six years for each receiver, and the
figures are reduced accordingly each two months).

1. Thefigures shownarebasedonatotal of 1,000 units.
This was done in order to eliminate percentage figures
and decimals. The figure shown for any tube type then
represents a percentage of all tubes now in use. For
example, a figure of 100 would imply that that particular
tube type constitutes 10 per cent of all tube applications.

2. Some consideration shouldbe given to the frequency
of failure of a particular type of tube. A tube used in the
horizontal -output stage will fail much more frequently
than a tube used as a video detector. Thus, even though

the same figure may be given for both tubes, more of the
horizontal-output type should be stocked.

3. The column headed '46 to '55 is intended for use in
those areas where television broadcasting was initiated
prior to the freeze. Entries in this column include all
tubes used since 1946 except those having a value of less
than one, which is the value of the minimum entry in this
chart. The '52 to '55 column applies to the TV areas
which have been opened since the freeze. Since the
majority of receivers in these areas will be of the later
models, only the tubes used in these newer sets are
considered in this column. The minimum value of one
also applies to this column.

4. The listing of a large figure for a particular tube
type is not necessarily a recommendation for stocking
that number of tubes. The large figure does indicate that
this tube is used in many circuits and emphasizes the
necessity for maintaining a stock sufficient to fill

requirements between regular tube orders.

46-55 52-55 46-55 52-55
Models Models Models Models
c0A2 - = 6ACT 6 6
clAX2 - - c#6AF4 3 3
c1B3GT 41 44 #*6AF4A - -
1X2 4 1 6AG5 26 8
1X2A 3 4 6AGT 2 2
clX2B 2 2 c6AHAGT 3 4
#*2AF4 = - c6AH6 6 8
C*3A2 r - 6AKS5 3 3
c3A3GT - " c6ALS 72 72
*3AL5 - = 6ALTGT 4 -
*3AU6 - - c6AMS 1 1
*3AV6 - - #6AN4 - -
3CB6 3 3 c6ANS8 3 3
*3CF6 c6AQ5 13 14
*3CS6 - n 6AQTGT 2 2
*4BQTA - - 6AS5 3 3
*5AM8 - - c6AS6 g -
*5AN8 I - 6ATS6 4 3
*5AQ5 4 - c6AU4GT 1 1
*5AT8 . - 6AUSGT 3 3
*5AV8 & = c6AU6 120 112
*5BKTA - - 6AV5GT 2 3
*5T8 - - c6AVE 16 18
c5U4G 45 47 c6AX4GT 12 11
*50U4GA | - 6AX5GT 1 2
*5U4GB = - *6AX8 = -
5V4G 6 - c6BA6 12 9
*5V6GT s - 6BC5 9 7
5Y3GT 3 2 c6BCT - L
6AB4 2 2 c6BD4A - E
# A stock of these tubes should be maintained in UHF areas.
* New tubes recently introduced.
¢ These tubes have been used in color television receivers.

46-55 52-55 46-55 52-55
Models Models Models Models
6BE6 6 ki c6SNTGTA 7 7
c6BG6G 11 5 *6SNTGTB <) L
6BH6 6 = 6SQ17 2 2
6BJ6 1 - 6SQ7GT 2 2
c6BJT - - c#6T4 - -
¢c6BK5 3 3 c6T8 13 13
6BK17 3 5 c6U8 10 12
c6BKT7A 2 2 6V3 2 3
c6BLTGT 5 7 c6V6GT 19 17
c6BN6 5 5 6W4GT 25 27
6BQ6GA 1 1 6W6GT 7 11
6BQ6GT 18 24 c6X8 6 8
*6BQ6GTA = 4 6Y6G 2 1
*6BQ6GTB - = *TAUT - N
6BQT 5 11 TNT 2 E
c6BQTA 7 cl2ATT 13 13
c6BY6 o — c12AUT7 45 34
*§BZ6 - = c12AV7 3 3
c6BZT 7 2 12AX4GT 2 4
c6C4 10 9 *12AX4GTA o -
c6CB6 110 136 12AX7 4 5
c6CD6G 9 10 12AZ7 4 2
6CF6 1 1 c12BHT7 10 13
c6CL6 1 2 *12BHTA - L
c6CS6 2 2 *12BQ6GTB s -
c6CU6 - - cl2BY7 7 8
c6DC6 3] - 12BZ" 2 -
615 3 3 *12CU6 2 N
6J5GT 1 - 12SN7GT ) 4
616 30 28 *25BQ6GA - -
6K6GT 14 9 25BQ6GT 3 4
c654 8 10 *25BQ6GTB 1 -
*8S4A = - 25L6GT 5 5
6SHTGT 1 - 25W4GT 1 1
6SLTGT 3 2 5642 1 1
c6SNTGT 65 mn c*6505 - -
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The, purpos¢ of a\-graﬁx is-to
portray by means ®f a diagram the
interrelation of two or more sets of
values. "When the horizontal directis
vity of a television antenna is being
considered, fot example, two.sets of
data arg of primary interest. Thesa
are the relative strengths of a signal
received by the antenna and the re-
lative positions of the antenna when
these.signal strengths are recorded.
The signal strength which is used as
“the reference isthe maximum that is
re¢ceived durirng rotation of the an-
tenna, and the reference position is
the position at whigh this maximuin
signal is received, Other positipns
are given in terms of degrees of
rotation away. from the reference

~——s—wmnosition, which—ts caled—the “true

heading'' or the '"zero-degree
position' ~0f the antenna.

11

Wheri displayed on a graph, an
antenna field pattern should eonvey a
maximum ‘amount of information to
thd reader:. In order to fulfill this
consideration, the graph should be
designed. so that a minimum amdunt
of éffort wilkbe required by ftie reader
to interpret the informatiom

Recfanguolar and Polar
Co-ordinates
The graphs in. Figs. 1 and 2

are shownto illustrate the difference
between two systems /;:f plotting an
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by ‘George-B. Mann

antenna \field pal{ern. fn Pig. 1, a
pattern has beenplotted by the use of
rectangular co-ordinates. The per-
centdge. of maximum signal received
by the antenna 'is plotted in a vertical
direction, The rotation of the antenna
indegrees {romirte hedding is plotted
onthe graphin a horizontal dirgction.

InFig: 2,the samefield pattern
has been plotted by the use of polar
co>ordinates. - This kind of graph is
particularly descriptive Whenere set
of values stands for rotational move-
ment Qr positign angd could be used
in thée case .of ernna direéctivity.
The percentage 0
recéived By the antenna is plotted.-in
Fig. 2 as a radius vector or,in other
words, as a distance from the pole
(or center}of the graph¢ Eachantenna
position is ' plditeg in degPees frgm-
the~zZero-degree. position. "The de-
grees-are chstomarily magked off as
shown in Fig: 2/ The juformatioh
provided by point A in Fig, 2 is.that
a signakstrength which is 80 per cent
of maximum is received whenthe an
tenna position is' 20 degrees from a
true heading. Point: A would usually
be desjgnatedas raqi.us, 80 per ceut;
and 3hgle, 20/degrdes.”

Recording Field Patterns
, The usefulhéss of a field pat-
tern plotted. in ‘pgolar co-ordinates

can ‘begst be explained by a review af
“he sybtem which }s used in recOrdijl

| Figy 1, Antenna Field
i Pattern Recorded in

| ectangular Co-or-
| rciinqtesa

) 120 140 160 180

ROTATICN OF ANTENNA IN DEGREES
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maximum  signal ;

- meter. T EJ\S

a field patfefn.,"The reécording must
be carried out under .almogst ideal
conditions, The Teceiving antenna and
the transmitting 4ntennaare generally
mounted in such a way that they are
out of the way ofall obstructions. One
arrangement, cqmmonly usedis that
of mouhting the -anfennas ‘on high
towgrs. This reduces signal reflec~
tiopis andthe effects of ground; more -~
OVer; thé towers used to supportthe
antennas are gonstructed of Wood S0
that the reflected signals/will be
‘reduced to 4 minimum,

In making {teld -pattern record-
ings, it ‘is corvenient, tq have as féw
“variahles -as possible;“therefore, the
t/ranSmitting antenna uséd ds a radi-
ating sourge . is~chosen for complete
coveragé of “the téj(év_is;pn and . FM
frequencigs. Usually,this broad-tband
radiator '1s secured permanently to
the transmitting fower and is posi=
tioned to direct a signal toward the
receiving astenna. A bréad-band
blfansmigting, radiator pérmits tests
to be made at wvarious fgequenciﬁes‘
withdut the neessity for ghanges at
the transmitting ‘site.

Thé recgiv‘}ng antenna is in-
stalled 1opa rotor-driven mast atop the
teceiving tower so that the amtenna
can be rotated throuygh a 360-degree
are. The signal received by the an-
tenni is detected, and the signal level
is read on a field=strength meter.
Since the s}gnal from the transmitting
'source -is’ maintained: at a constant
level, any change in the strength of
the received signal ill have a def-
inite relationship fo tite pasition of
ihe receiving antenna. If this change
is recgorded oh a polar giap ,\Ehe ré-
sultanvtutvewild show the directional
chaxacteristicg of the antefina.

Platting Palar Gpéphs
Pc‘ml-to}oim Recording

One system of pletting a palar
graph ef antenna diregtivity is to
measure the signal received by the
ahtenna af regilar intervals of rota -
tioh. “The antemna is first rotatedto
the position at'which a2 maximum sig-
nal is-indicated on the field-strength
is the zero-degree
position,

Assumethat & maximum-signal
of 500 microvolts is indicated on the
meter. This is the tipst plot pointand,
is\ retorded on the graph as .pojrt
Ng..1 at a radius of 100 per cent'and
at an angle of 2ero -degrees. See
Fig. 3. The antenna is thénrotated
10 degrees, and a signal©f 475 micro-
volts is read ‘op-the meter. This~
reading is 95 per cent of the maxi=

um reeeivable signal;' and there-
fare, the second \Qlot point will be at

* # Please turn to'page 77 * *
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What can any of us who are
active in audio work (and who should
consequently know something about
the subject) answer when some one
asks, '""What loudspeaker should I
buy?''

The author has heard this
question more often than any other
from individuals who already own an
audio system and fromthose who are
in the process of acquiring a home
music system. The desire for in-
formation about loudspeakers was
probably one of the chief reasons
why many of the thousands of visitors
attended the audio shows of last fall.
It was observed that after these
visitors and prospective buyers had
looked and listened and had asked
innumerable questions, most of them
still seemed to be confused and
undecided about loudspeakers.

Loudspeakers have been dis-
cussed several times in these
columns; but since they are such
controversial pieces of equipment,
we should be able to consider some
important points regarding the se-
lection of a suitable unit without
overworking the subject. It would
certainly be worth while if some
suitable answers could be given to
the problems which are encountered
by most people when they select a
loudspeaker.

Besides the characteristics of
the loudspeaker itself, some other
factors must be considered in the
selection of a loudspeaker. When we
mention loudspeaker in these para-
graphs, we are speaking of a unit
complete with drivers, enclosure,
networks, and any other necessary
accessories. These factors include
among others; the tastes and ideas
of the individual or individuals who
will listen to the loudspeaker, the
place where it will be used, the man-
ner in which it will be used, and the
cost.

A lookat the small Karlson '' 8"’
enclosure (which contains an 8-inch
driver and which measures 17 1/4 by
11 3/4 by 10 inches) and at the large
Electro-Voice Patrician (which has
a four-way system, stands 62 inches
high, and weighs over 300 pounds)
would be enough to indicate that each
has its place. Each unit is capable
of excellent reproduction when used
for the purposes and under the condi-
tions for which it was designed. One
anit might be chosen instead of an-
other because of physical size, power
rating, or price; but many other
things must be considered inaddition.
If each one of the significant factors
that influence the choice of a loud-
speaker were to be thoroughly in-
vestigated, it would be found that
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by Robert B. Dunham

some factors would overlap and de-
pend to a great extent upon the
presence of others.

Consider this example. A cer-
tain tired businessman, who likes
to close the door and listen in privacy
tonothing but harpsichordrecordings,
wants a suitable driver mounted in a
small enclosure which will fit on a
bookshelf in his ''library'' (that is
what he likes to call the converted
broom closet). A loudspeaker is
selected to give very good results in
this situation, and the man is very
happy with his music system. A few
weeks later, however, he decides to
fill his house with friends and
neighbors to listen to his collection
of spectacular demonstration records.
He moves his entire music system
into the parlor so thathis guests can
hear suchthings asthe way a double -
header New York Central train would
sound if it should come in through the
front door andblast itsway out of the
house via the breakfast -room window.
In this new situation, he finds that he
is disappointed in the performance
of his music system.

Allof this may sound facetious,
but it is typical of the situations so
often encountered when dealing with
audio enthusiasts. It also serves to
illustrate that a change from low-
level reproduction in a small room
to high-level reproduction in a large
room will change the demands made
upon a loudspeaker.

The individual who wants to
listen to music can derive a lot of
enjoyment from listening to a home
music system that provides balanced
and undistorted reproduction. The
system can be large or small high-
powered or low-powered; but as long
as it is operating properly, it will

2t

WHAT
LOUDSPEAKER

SHOULD | BUY

sound all right. If another loud-
speaker is installed alongside the
original one and if some AB tests
(comparison checks of loudspeaker
A versus loudspeaker B)are made by
switching from one to the other, the
listener will undoubtedly detect a
noticeable difference. The peculiar
thing is thatthe listener usually can-
not explain what the difference is. In
all probability, he will be unable to
decide which speaker he thinks is
better than the other. Sometimes, he
can decide that one is better than the
other; and then after a short time,
he will find that he has changed his
mind and that he thinks the other one
is better.

Actually, any one of a great
number of loudspeakers is suitable
for use with a good audio system.
Some loudspeakers are deficient in
certain respects when they are com-
pared with others; and those that are
really inferior can be detected very
easily when compared with a good
one. In actual practice, when a home
music system is in operation, the
controls are usually adjusted so that
the music will sound the best. In this
way, if a loudspeaker is deficient in
some respect, the deficiency is com-
pensated for by the adjustment of the
controls. Some deficiencies cannot
be completely eliminated or masked;
but if they arenot too noticeable, they
will not detract from the enjoyment
gained from listening to the music.

We have developed a conviction
that the person who listens to his
home music system because he likes
to listen to music can use almost any
one of the great number of medium-
sized loudspeakers that are supplied
by so many well-known manufacturers.
If the rest of his audio system is
good, he will be very happy with the
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IN THE COMPLETE LINE
OF BUSS AND FUSETRON FUSES

The following is only a partial listing. The
complete BUSS line of fuses includes dual-ele-
ment (slow blowing), renewable and one time

types — in sizes from 1/500 ampere up . . . plus
a companion line of fuse clips, blocks and hold-
ers.

FUSETRON TYPE N and TYPE C FUSES
and FUSEHOLDERS

Especially suitable for pro-
tection of TV

Ears on fuses match slots in
holder.

Marking on fuse and fuse-
holder in direct view.

Safeguard against use of
wrong size and type of fuse.

BUSS KLM HIGH INTERRUPTING
CAPACITY FUSES

134, x 1Y, inch. Capable of
safely interrupting 68,000 amps.

BUSS ACO AIRCRAFT FUSES

Mechanical Indicating — Limiter
type 1 1o 75 amp.

BUSS AGX FAST ACTING FUSES

V4 x 1 in. Glass tube 1/500 to
2 amp.

BUSS Series H) and HK Non-
Indicating FUSEHOLDERS

Panel mounted for Vg x 1 inch and 1,
x 1Y, in. fuses.

BUSS IBM SIGNAL ACTIVATING FUSES

V4 x 1V, inch. Silverplated pin pops
out when fuse is blown and activates; -
signal or alarm. =

BUSS Series H} and HK Lamp
Indicating FUSEHOLDERS

FUSETRON MDL FUSES

Vi x 1Y, inch. Dual-element — slow,
blowing type 1/100 to 30 amp.

Panel mounted for Vjy x 1 inch and
Vi x 1V, inch fuses.

BUSS No. 4051 ONE-PIECE CLIP
and TERMINAL

Solder type terminal for V inch fuses.

BUSS ABC CERAMIC TUBE FUSES
Y4 x 1Y, inch. High interrupting

capacity fuses 14 to 30 amp.

BUSS No. 4409 FUSE BLOCKS

Small Base, solder type Side Terminals.

\
BUSS GJV PIG TAIL FUSES

l5to 6 amp. Solder into circuit wires.

BUSS No. 4512 FUSE BLOCKS

Full Base, Screw type Terminals.

BUSS SFE STANDARD FUSES

Fuses of different amperages are
different lengths — to make it im-
possible to insert too large a size.

FUSETRON FNM FIBRE TUBE FUSES

134, x 1 V4 inch. Dual-element — slow
blowing type.
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And in sales and service — it’s just good business
to handle only genuine BUSS fuses. The BUSS trade-
mark has been firmly established by millions and mil-
lions of installations in home, farm and industry.
That’s why you should specify and insist on getting
only BUSS fuses.

BUSSMANN MFG. CO.
Div. McGraw Elec. Co.
i i farm, ial, elec-
University at Jefferson o o nd ‘indu:trial
St. Lovis 7, Mo. use,

Makers of a complete
musrworrwy names iw  line of fuses for home,
rLICTRICAL P "
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reproduction of music obtained from
it. Perhaps he hadto select the loud -
speaker because of its cabinet or be -
cause it sold for a pricethat he could
afford. Even so, if it was produced
by a reputable manufacturer, he made
no mistake in choosing it.

If the owner of an audio system
becomes dissatisfied with his loud-
speaker anddecides that it is not good
or if he is one of the enthusiasts who
is more interested in the sounds or
effects that a loudspeaker canproduce
and is less interested in music, then
itis a different story. Inthese cases,
problems of selectionare encountered.

Maybe the dissatisfied owner
who is unable to decide what loud-
speaker he should buy has been present
at too many demonstrations and sales
talks given by salesmen who have
stressed that one particular unit is
the only one that is good and that all
of the others are inferior. There
are a number of really confused in-
dividuals who arrived at that state
after visiting two or three audio
salesrooms and after listening there
to the pro-and-con arguments about
certain loudspeakers.

If a listener who likes music
does not hear live music occasionally,
he may lose some of his ability to
judge the performance of a loud-
speaker. He may actually forget how
live music sounds. The person who
likes effects and spectacular sounds
may not care whether the music
sounds like live music or not. He
will be listening for sounds.

At a recent audio show, the
author was standing near two men
as they listened intently to a demon-
stration of one of the largest and
most highly regarded loudspeaker
systems. During the reproduction
from tape of some Kkettle drums
(which sounded very real to the
writer), one of the men turned to the
other and said critically, ' You know
— that sounds sort of hollow to me."’
Surely, this listener missed some
of the value of this demonstration
because he did not realize that kettle
drums actually do sound hollow in a
live performance.

Perhaps the person who is
selecting a loudspeaker wants to buy
the '""best one made,"" and he is
willing topay whatever is necessary.
Then we have a situation similar to
that of deciding which is the best
automobile. We find that we have
experts who say this one is best and
experts that claim another one is the
best. They can explain the reasons
why. How are we going to prove
which one is right? Of course, these
experts do agree on most major
points; but it is still necessary for
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the individual to make the decision.
If he can make up his mind that a
certain one is best, he knows he will
be buying the best one and can be
happy.

Audio enthusiasts can become
so delighted with the technical aspects
of the equipment in their audio sys-
tems that they derive their greatest
pleasure from experimenting, from
trying for spectacular effects, and
from Iots of just plain arguing on the
subject. This is the audio fan who so
often becomes dissatisfied with his
loudspeaker. He finally finds another
one which he decides is the one for
him; and after acquiring it, he uses
it until he becomes dissatisfied again.
This can go on and on, but it does
serve a purpose —greater experience
and knowledge are gained.

In addition to being difficult to
select, the loudspeaker of an audio
system seems to be the part that
receives the most criticism, under-
goes the most experimentation,and is
most often replaced with a '' better"'
one. These reactions by owners are
apparently due in part to the funda -
mental principles upon which a loud-
speaker operates. These principles
include considerations that are elec-
trical, mechanical, acoustical, and
psychoclogical — and those make quite
a combination.

Loudspeakers are different from
other pieces of audio equipment such
as amplifiers. An amplifier can be
designed to produce certain definite
results; and when the unit has been
completed,precise measurements can
be made to verify the results. Differ-
ent manufacturers canproduce ampli-
fiers which differ in design but
produce the same desired results.
A good amplifier can amplify a sig-
nal without otherwise changing it to
any great degree.

A loudspeaker performs the
important function of changing the
electrical signal into an acoustical
signal. This action and the results
it produces cannot be measured with
ease or with the precisionassociated
with scientific measurements; there-
fore, the human element enters into
any evaluation of a loudspeaker.

No loudspeakercando a perfect
job of reproducing every sound in the
range of audible frequencies. The
usual loudspeaker produces many
peaks and leaves many holes in its
response throughout its frequency
range. Even though the loudspeaker
(woofer, midrange, or tweeter) is
used for reproducing only a limited
range of frequencies, it still cannot
reproduce sound perfectly. Every
loudspeaker has certain characteris-

.tics that tend to color the sound it

produces. Every driver unit and
every enclosure hasthese character -
istics; therefore, a certain driver
unit when installed in one enclosure
cansoundvery different when installed
in another enclosure. The same thing
can happen if different driver units
are tried in a certain enclosure.

These characteristics are the
ones that are takeninto consideration
when a driver unit is matched with an
enclosure. By making a careful choice
of driver and enclosure, the user can
eliminate or reduce the undesirable
characteristics of one or both units
and can retain or emphasize the de-
sirable characteristics. This could
be a source of many ideas to anyone
interested in improving his loud-
speaker, and the ideas could develop
along many different lines.

Driver units now in general use
have all been developed on certain
basic principles, and most enclosures
areof a few basic types. Much of the
similarity ends there because each
designer and manufacturer developed
his units according tohis ideas of how
a loudspeaker should be made and how
it should operate. The ideas of one
designer may be practically the op-
posite to those of another, but the
loudspeakers produced by each one
can provide excellent reproduction
eventhough the loudspeakers differ in
design.

Studying the philosophy behind
the deisgn of different loudspeakers
is very interesting, but the many dif-
ferent types of loudspeakers produced
from these designs can certainly
present a confusing problem to a
prospective purchaser.

Most people know that loud-
speakers are produced in a wide
variety of physical sizes as well as
ina wide range of power ratings. This
problem of choosing a loudspeaker is
further complicated by the fact that a
small low -powered loudspeaker is not
necessarily the best oneto use with a
small low-powered audio system.
Some of the largest loudspeaker sys-
tems (in fact most of them) are so
efficient that they provide adequate
levels of volume even though the
amplifiers connected to them may
be operating at very moderate levels.
By virtue of this efficiency, a good
low-powered amplifier can operate
well within its limits of capabilities
and provide high quality reproduction
at high levels of volume.

Some small loudspeakers,
particularly if small inefficient
drivers are used, are very inefficient
and consequently cause a low-powered
amplifier to be driven beyond its

* * Please turn to page 52 * *
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TELCO SCOUT 3 TELCO DOUBLE V TELCO U-TYPE TELCO DOUBLE V TELCO STAND-OFF
ANTENNA ANTENNA DOUBLE V ANTENNA WINDOW-TENNA “EYE-OPENER”
Eight elements; for low channels. Adjustable UHF & VHF .. .Channels 2-83. Adjusts to any V angle; VHF-UHF. UHF-VHF; mounts on window frame. Handy tool for faster installing.

No. A-180 NET $3.30 No.A-9010 NET $3.75 No.A-9017 NET $3.57 No. A-9057 NET $5.37 No. 8450 NET $0.75

| e A e I

TELCO UHF TELCO HI-LOW TELCO E-Z TELCO E-Z KANT-  TELCO E-Z DRIVE-IN TELCO DUPLEX
GOLDEN YAGI DIPOLE ANTENNA STAND-OFF STRIP STAND-OFF STAND-OFF STAND-OFF
16-element style, cut to channel. Pre-assembled; VHF chs. 2-13.  UHF-VHF; 314" machine screw. 715" 3-way; 9” stainless strap. Hardened metal 315" drive. 725" in-line duplex wood screw.

No.A-325 NET $4.92 No. A-250 NET $5.22 EZ-8031 NET $4. 80/C EZ-8396 NET $0.33 EZ-8751 NET $0.15 No. 8225 NET $0.15

ot Fon [hese

SERVICE AIDS
...atl ?am ﬂaﬂﬂm TELCO UNIVERSAL

LEAD-IN TUBE

Fits 34" hole, 14" wall; brown.

No. 8958 NET $1.17

TELCO POCKET
TUBE CHECKER

Series fil. and continuity tester.

No. 9270 NET $2.75

o~

TELCO TV SET TELCO TRIPOD TELCO CHIMNEY TELCO VENT TELCO UNIVERSAL TELCO FITZ-ALL
ROLL-AROUND TOWER BASE MOUNT BRACKETS MOUNT RIDGE MOUNT MOUNT

Fits all sets, easy to install. Supports 10’ masts without guys.  Cast alum. pair for 114* masts. Holds mast to 2* to 4" vents. Adjustable to peaks, flat roofs. Use anywhere ; masts to 2°.

No. 8957 NET $5.97 No. 9063 NET $4.17 No. 8001 NET $4.05 No. 8802 NET $1.35 No. 8906 NET $1.17 No. 8804 NET $1.77

TELCO 3-WAY TV TELCO GROUND TELCO UNIVERSAL TELCO ACRYLIC TELCO SPECIAL TELCO DELUXE
LINE KLIP ROD LIGHT. ARRESTOR SPRAY-KOAT LIGHT. ARRESTOR LIGHT. ARRESTOR
For straight, side, plug-in (RCA). 4 ft. long; 34" diameter. UL approved; UHF and VHF. Fast-drying outdoor-indoor use.  For 300-450-0hm open line; UL. Foralltypes TVlines, VHF & UHF.

No. 9015 NET $0.13 No. 8929 NET $0.81 No. 9242 NET $0.45 No. 8665 NET $1.19 No. 8640 NET $0.60 No. 8642 NET $0.75

FREE! [ —
o / \Tftcoé
Your copies of all current TELCO 3

Catalogs. Send postcard today!

TELCO RIGID-TYPE TELCO RATCHET TELCO TUBULAR

TV BASE CHIMNEY MOUNT WALL MOUNT
Smart wrought black finish. Galvanized straps; maststo134". 15" mount; masts to 115"

No. 9082 NET $3.57 No. 9218 NET $2.37 No. 9243 NET $3 00

TELEV'S'ON HARDWARE MFG. CO. leitiscn

Division of General Cement Mfg. Co. e 903 TAYLOR AVENUE « ROCKFORD, ILLINOIS :



TIPS ON HOW TO FIND
APPLICABLE
SERVICE LITERATURE

BY VERNE M. RAY

How many times have you been
requested to service a television re-
ceiver having a brand name younever
heard of and for which you cannot
locate any related service literature ?
Sooner or later this problem con-
fronts every servicetechnician in the
television field. Our motive in pub-
lishing this article is to explain why
this problem exists and to aid the
technician in locating the service
information which will help him to
complete the repair of such receivers.

Brand names can be classified
into three basic groups. First, there
are brand names of receivers which
are advertised and distributed nation-
ally. These usually carry a re-
gistered trademark or a name
associated with the manufacturer.
Obtaining service information about
receivers with these brand names is
no problem because the service lit-
erature is widely distributed by both
the manufacturer and the companies
that publish such literature.

Brand names in the second cat-
egory are for receivers distributed
andsold by large retail organizations
which belong to a co-operative pur-
chasing group. This group may con-
sist of chain stores, mail-order
houses, department stores, and the
like. Receivers soldby these organi-
zations are usually purchased in
large quantities from a manufacturer
and are widely distributed under
brand names which are well-known in
the industry. As a result, service
literature covering receivers bearing
these names isalsoreadily available.
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It is estimated that at least
ninety per cent of the television re-
ceivers in use today fall into these
firsttwo categories. This leaves ten
per cent inthe third category which in-
volves approximately three and a half
million receivers with little-known
brand names. When it is considered
that there are only a few dozen to
several thousand receivers of each
brand and that there may be design
variations between receivers which
carry the same brand name, it can
be seen that the procurement of
applicable service literature for a
specific chassis may present some-
what of a problem.

There are various sources of
receivers with brand names that are
not well-known. A manufacturer
may wish to dispose of chassis at
the end of a production run, and
therefore he may be willing to allow
a merchandiser to sell them under
another name. 3jome manufacturers
may sell small quantities of chassis
from their regular production run
and allow them to be distributed
under. another name. A few manu-
facturers have gone bankrupt and
have salvaged inventories by assem-
bling receivers to be sold under an-
other name. At least one company
is in the business of manufacturing

small quantities of receivers to be
sold under various brand names
chosen by the retail merchants.

The net result is the existence
of receivers bearing names which
are unfamiliar to many service
technicians. In most cases, the dis-
tribution of such receivers carrying
a specific brand name will nnt be
nationwide but will be concentrated
in a specific area. Sometimes a
manufacturer will not maintain pro-
per records showing the chassis
whichwere built for each brand name,
nor will he produce enough sets of a
given brand to warrant the expense
of printing and distributing service
literature for eachbrand. The manu-
facturer may feel that the expense of
printing manuals to cover the circuits
incorporated in only a few hundred
receivers cannot be justified.

From what has been stated up
to this point, the reader may have
correctly surmised that many of the
receivers in the last category are
very similar to some of those for
which service literature has been
published and distributed. As are-
sult, the technician who already has
a fairly complete file of service data
will find that some of it will aid him
inthe servicing of unfamiliar brands.
For instance, it is possible that the
chassis used in one brand of receiver
may be exactly the same as that used
in another and that both chassis were
manufactured by the same company.
It is not possible for the manufacturer
of the chassis nor a publisher of ser-
vice data to state such facts unless
it is mutually agreeable with the
manufacturer and the brand-name
organization. For obvious reasons,
suchanagreement is seldom reached.

Incases in which two receivers
are alike in every respect except for
the name, service literature may be
distributed on both receivers in the
form of two different pieces of litera-
ture. If the production of one of the
receivers were very limited, manuals
which specifically cover these re-
ceivers may not have been printed;
however, a service-literature index
may list the name of the receiver and

* * Please turn to page 67 * *
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«««s EVERYTIME WITH
“STAMINIZED"”
ASTRON
CAPACITORS

Right, everyone’s applauding Astron’s daring new
design concept — “Staminized” capacitors — created
specifically to more efficiently fill all servicing
requirements.

“Staminized” capacitors are the highest
perfection in the art of capacitor manufacturing . ..

a unique balance of quality raw materials, selected
with infinite care o positively controlled
production techniques o surgically-clean assembly
plus a score of stringent production tests backed

by the famous Astron Guarantee .. .‘every
“Staminized” unit is handcrafted with the precision
you would expect to find in a fine watch . .. compact
sizes and clear markings for super-easy installation.

The extra-ruggedness of “Staminized” Astron
capacitors opens new profit areas for you!

Everybody, but everybody, wants to get in on
the act . . . you can too, see your jobber for
“Staminized” Astron capacitors today!

Blue+Point® Molded Pla

Eamous Astron servicing
P . ] aid plus 90 fabulous
I Blue+Point®
~ molded plastic paper
l""-'capacitors — a complete

stock — only $16.95

You must act at once!

FREE SERVICING AID
Save time, use handy Astron,
pocket-sized Replacement Catalog
and Pricing Guide (AC-4D) —

Write for your copy now!

iy ASTRON

cC O R P O R A T

*TRADEMARK 255 GRANT AVENUE. E. NEWARK, N. J.

EXPORT: ROCKE INTERNATIONAL CORP., 13 E. 40TH ST, N.Y C. )N CANADA: CHARLES W POINTON, 6 ALCINA AVE., TORONTO 10
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TRAFFIC-STOPPER. A wooden
Indian with an electronic brain stands
out on the sidewalk in front of T. L.
Kidd's radioand TV repair department
in Kingsburg, Calif., advertising the
business and providing a lot of fun

besides. When Old Kaligah twinkles
his electronic eyes and puts out his
shaking hand as his quavering jaws
grunt out a greeting, nervous women
take one look, scream, and take off.
When Kaligah calls old people by name
and carries on a conversation, they
go away talking to themselves. Kids
love him, though, and ask all kinds of
questions for which his hidden master
just doesn't know the answers. But
everybody in town knows where that
shop is, which is the chief purpose of
the advertising.

"I thought him up while at the
Lions Club one night. It took me three
months of hard work to build him, but
the fun and advertising we have
received have more than repaid us for
the hard work and expense of building
him," writes National Radio Institute
graduate Kidd in National Radio-TV
News.

Old Kaligah's head is carved out
of redwood and contains a sensitive
relay which operates the hinged lower
jaw in perfect synchronism with the
voice. The 6AF6 eyesalsoarevoice-
operated. Inthe feathersatop the head
is a hearing-aid microphone so that
the operator at the remote-control
panel can hear all that goes on. The
head is turned by the motor of an
Erector set to face the person to whom
he is talking.

Another Erector-set motor
extends the rightarm for a handshake.
A stiff spring in the motor drive
permits a vigorous shake without
stripping gears. An insufficient
number of motors in the Indian keeps
the left arm hanging idle.

Inside the chest are two ampli-
fiers. One feeds the loudspeaker in
his chest to provide his voice, either
from the remote microphone or a tape
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recorder. The output of a phono
turntable can be mixed in when Old
Kaligah is requested to sing or yodel.

The other amplifier is a 2-tube
DC amplifier that operates at cutoff
until a sound buildsupa positivecharge
onthe grid capacitor. Thisthen allows
the output tube to draw current through
the semsitive relay that moves the
hingedlower jaw. The slight slap each
time the jaw closes gives Kaligah's
words a decided snap of authority.

Thus did an advertising discus-
sion at a Lions Club meeting pay off.
Give a thought toapplying for member-
shipin your ownlocalclubor a similar
businessmen's organization dedicated
to helping others. You benefit in
proportion to your own participation,
and oftentimes these benefits are quite
unexpected. Give,andye shall receive.

RN
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SUPERMARKETS. The new
simple-to-use tube testers are starting
to show up along with stocks of new
tubes in supermarkets, drug stores,
and hardware stores. The first
reaction of many service technicians
to this sight is resentment, but there
is really nothing new about the practice.
We had it back in the early days of
radio when even the dime stores and
auto-supply stores had testers and
soldtubes. Ithascomeback as part of
the current nationwide do-it-yourself
fad. People want to have a try at
replacing tubes in an ailing set before
calling ina service technician; so, the
stores are meeting the demand for
tubes and testers. The fact that these
tube testers cannot show up all of the
troubles in TV tubes is unknown or
ignored by the home handyman.

Actually, the supermarkets may
be helping the servicing business.
When the customer can't fix the set by
putting in new tubes, he's ready to
acknowledge that an expert is needed
and he's in the right frame of mind to

Dollar and Sense
Servicing

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

pay for professional know-how. If you
encounter a customer who tells you
that he has fixed his own set on a
previous occasion, donot ridicule him.
Instead, compliment him for having
successfully repaired such a compli-
catedelectronic device. Then proceed
to fix his set in a professional way.

)

DRINKING. Pubs in Norfolk,
England, petitioned for later closing
hours on the grounds that TV was
keeping home until 9 p.m. the custo-
mers who used to show up regularly
at 7. In sympathy, local authorities
approved the flow of beer for an
-extra half-hour.
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CLIPPING. To keep used TV
sets moving steadily off the floor,
Minneapolis shop owner Don Gabbert
clips corners. When the dust starts
to collect on the set, he clips one
corner of the price tag; this means
that the commission has been boosted
to 5 per cent. When two corners are
clipped, the man who sells the set gets
8 per cent. This technique stimulates
the interest of salesmen because it
boosts their income; whereas, cutting
the price of the set means less income
when commission is fixed.

SAGE. §till pretty much top
secret is SAGE, the code name of a
vast semi-automatic radar air-defence
network under construction for the
Arctic outposts of North America.
The letters stand for Semi-Automatic
Ground Environment, in case any of
your customers ask.
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114-095
Four Bay
POWERLY

$69.75 i1

| POWERAY

fringe area antenna
REVOLUTIONARY

114-095
Two Bay
POWERAY

§34.75 list

SCATTERCASTING. You'll be
hearing a lot from now on about a
brute-force broadcasting technique
that just shoots the works at the sky
in a specific direction. The trans-
mitting equipment consists of up to
50-kw transmitters with 23-db-gain
antennas that give an effective
radiated power up to 10 million watts
in the VHF band. This is the most
powerful ever achieved in radio
communication, A highly sensitive
receiver can be hooked up to a high-
gain antenna that is focused on the
signals scattered in the E-layer of
the ionosphere and will give reliable
receptionday and night for distances
as great as 1,300 miles — way be-
yond the line of sight. There is no
fading and none of the other draw-
backs of older point-to-point long-
distance radio communication; the
equipment itself is now the limiting
factor on reliability.

Pickup of the scattered signal
froman ionospheric layer that here-
tofore was believed to pass all VHF
signals has been comparedto seeing
in the clouds at night the lights of a
distant city over the horizon.

TILT-OUT. Toaid in servicing
series-filament vertical-chassis TV
sets, CBS has put hinges at the bottom
of the chassis on sets in their 1956 line.
When the back cover is removed, the
chassis can be swung out and down to
anangle of 45 degrees, where it is held.
by brackets. This permits access to
both top and bottom at the same time
so that open heaters can be located and
repairs or adjustments can be made.
Tubes cannowbereplaced in less than
half the time formerly required.

If you like this thoughtful con-
sideration of servicing problems, say
so loud and clear after you've worked
on a few of these sets. Say it to CBS
so they'll continue the practice, and
say it to other set manufacturers so
they'll follow suit or come up with
something better.

HIGHWAY HI-FI. Optional in
the 1956 Chrysler lineisa 16 2/3-rpm
phono that fits under the dashboard
and plugs intothe car radio. The phono
motor operates off the car's storage
battery. Special 7-inch Columbia
records having up to 35 minutes of
playing time will be available for this
new CBS-Columbia development.

* * Please turn to page 53 * *
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-one comprehensive line for virtually all replacement requirements!

B
|
|/

RADIO CORPORATION of AMERICA

ELECTRONIC COMPONENTS HNARRISON, N. J.

®
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Now, RCA offers you a top-
grade line of selenium recti-
fiers for general replacement
use in TV, radio receivers,
and phonographs. Advanced
design, select raw materials,
and superior workmanship
give you a dependable line of
selenium rectifiers for virtu-
ally all service jobs.

Advanced Design for
Dependable Performance
and Long Life

Note the
wide-open
plate
spacing for
elimination
of solid
center “hot
spot.” De-
sign utilizes
corrugated
spacers for excellent heat dissi-
pation and rigid construction for
rugged service.

NEW —smaller size . .. for any given
current, they are smaller than
other types.

NEW — quicker installation . . .
integral mounting stud.

NEW—wide-open design . . . insures
maximum heat dissipation, cooler
operation . . . no center “hot spots.”

NEw—rigid construction . . . for
rugged service.

RCA SELENIUM RECTIFIERS-—a cOm-
prehensive line — for consistently
good performance, easier installa-
tion, longer life and customer satis-
faction. ORDER FROM YOUR
RCA DISTRIBUTOR TODAY!

WIDE SELECTION OF 12 TYPES
Max. Max, RCA
Output ma | Input volts Type
65 130 205G1
75 130 200G1
100 130 206G1
150 130 201G1
200 130 207G1
250 130 208G1
300 130 202G1
350 130 209G1
400 130 203G1
500 130 204G1
400* 130 210G1
500* 130 211G1
*Special thin types for use where
available space will not permit
the use of type 203G 1 or 204G1.
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Ungar
SOLDERING IRONS
ESPECIALLY DESIGNED

FOR PRINTED CIRCUITS

® [t's compact — takes up little

room in kit. ) o

Don’t botch up a costly printed circuit

® Draws only 23V45 watts. : . .
by using any conventional iron or gun.

Use an UNGAR. It’s especially designed

to service printed circuits. The proper

® Series of interchangeable tips
makes this an all purpose iron.
From 235 to 47V, watts. §

o New Super Hi-Heat (4000 series
tips) will solder ground conrection to
chassis. Actual tip temperature up to

tool will save you costly trouble.
Otherwise, it’s like catching a rat in
a bear trap — it might work but in all
probability it won’t. Don’t take unnecessary
1000°F delivering as much chances. Ask your jobber for the
UNGAR Heavy Duty handle No. 776
and threaded heating unit No. 5635
with 15" tiplets. Available

through jobbers everywhere.

heat as a 150 watt iron.
® New iron plated tiplets . .. last
10 times as long.

¢ Low cost.

Write for free printed circuit folder

ELECTRIC TOOLS, INC.

P.O. Box 312, Venice, Calif.

38 December, 1955 - PF REPORTER



Maintenance of Tape

Speed (Continued from page 17)

care and if not overloaded by some
abnormal condition.

Conditions Causing Wow and
Flutter

Wow,which is a term for com-
paratively slow variations in the re-
corded signal, is due to variations in
tape speed. j3ignal variations that
occur at a high rate of speed are
called ''flutter.'"! Both are very
appropriate terms because they give
accurate descriptions of the effects
heard when the tape is played.

The tape-speed variations that
are responsible for wow and flutter
can be caused by one or more of a
number of conditions which place a
varying load or drag on the mechan-
ism moving the tape. These condi-
tions are usually caused by damage,
wear, or misadjustment of some
moving parts; by lack of lubrication;
or by contamination with some
foreign substance.

As mentioned previously, the
lack of proper lubrication of an idler
wheel, pulley, or pivot point can
cause wow. If the surface (that makes
contact with the driving parts or the
parts being driven) of an idler wheel
or pulley becomes contaminated with
grease, oil, or some foreign sub-
stance, wow can result from slipping
or other irregular action. I the
working surface of an idler wheel,
pulley, or drive belt is damaged or
worn, the irregular action will cer-
tainly be heard as wow. The obvious
cure for wornor damaged parts is to
replace them, but replacing parts
will probably not be required as often
as lubrication and adjustment of the
mechanism.

As in the case of induction
motors, many of the idler wheels and
pulleys are fitted with bearings that
should require no lubrication. Others
should be oiled at regular intervals,
as specified by the manufacturer.
SAE 10 or SAE 20 motor oil is often
specified for fast-turning pulleys or
wheels. The precaution of not oiling
to excess must be observed because
no oil or grease can be tolerated on
the working surfaces of idler wheels,
pulleys, belts, or any parts that con-
tact the tape. Contamination of these
surfaces is probably the most com-
mon source of erratic operation.

Pivots or slides (Figs. 2 and 3)
that are slow moving or restricted
in movement are usually lubricated
with some form of grease such as
Lubriplate. Some of these points in
some recorders require no lubrica-
tion because of the type of material
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used; consequently, once more the
recommendations of the manufacturer
should be followed.

The surfaces of idler wheels,
pressure rollers, and capstans should
be cleaned with carbon tetrachloride
or alcohol. The choice depends upon
which is specified by the manufac-
turer. When either one of these
cleaners is used,the surfaces should
be cleaned carefully. A clean cloth
should be used and just enough of the
fluid to cleanthe surfacesthat should
be cleaned without touching or
disturbing other parts.

When cleaning the pressure
rollers and capstans shown in Figs.
4 and 5,the faces of the heads should
be cleaned also. Carbontetrachloride
or alcohol can be used with the aid
of a clean cloth or a pipe cleaner.
As before, use care and apply just
enough fluid.

This cleaning of the heads,
capstan, and pressure roller is re-
quired because in addition to con-
tamination from the sources men-
tioned, the tape itself usually leaves
a deposit on their surfaces. After a
period of use, the deposit (most of
which comes from the magnetic
coating and the lubricant now used
on most tapes) can be seen on the
capstan and pressure roller. The
deposit cannot be allowed to build up
too heavily because the tape must
make constant and clean contact with
these surfaces. Otherwise,the sound
quality will suffer, and flutter may
be produced.

While discussing the lubricating
and cleaning of the capstan and caps-
tan pressure roller, we should men -
tion the importance of adjusting the
pressureroller for correct pressure.
Flutter and all manner of variations
in the signal can result if the pres-
sure is too light to maintain correct
tension and tape movement. On the
other hand, if too much tension is
applied, a very heavy strain (load) is
placed upon the motor and the bear-
ings involved.

The pressure roller of the Con-
certone Model 1502 can be adjusted
by turning the adjustment screw
which is indicated in Fig. 5. While
the recorder is operating normally
(in either the record or playback
mode ),the adjustment isturned until
the pressure exerted on the tape and
capstan is increased from too light
an amount toan amount which is suf-
ficient to reduce to a minimum any
flutter or variations heard ir the
monitored output. The screw is then
locked in position by a lock nut.

Inthe next article of this series,
we will continue the discussion of
the adjustment and maintenance of
tape recorders. It may seem that
motors were given a lot of space, but
they certainly are important. Other
things such as brakes, tape tension,
and equalization are also important
and will be considered.

ROBERT B. DUNHAM

Fig. 5. Head Assem-
bly on Concertone
Model 1502. \

PRESSURE PAD

ERASE HEAD

ADJUSTMENT SCREW

PLAYBACK-MONITOR

RECORD HEAD

PRESSURE PADS PRESSURE ROLLER CAPSTAN
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When the original goes, the substitute should

be a Perfect Replacement. Ordinarily there is only
one perfect replacement—something that looks and
works as good as the original when new—or better.
When the original picture tube goes, the perfect
replacement is a Du Mont Twin-Screen Hi-Lite®
The set will sparkle with new picture life . .. you'l
have “new set” quality—or better. A Du Mont
Twin-Screen Hi-Lite picture tube replaces

age with “like new” performance.

°the ultimate in aluminized picture tubes.
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PF REPORTER Subject Reference Table

The following Subject Reference Table for
the PF REPORTER is intended to provide a
ready reference to subjects in the various
articles that have appeared in the 1955 issues.

The table has been divided into major-
subject headings in common usage in the elec-
tronics field. These are listed in alphabetical
order, and a descriptive breakdown of the
material is then given under these classifica-
tions. Under the subject listing, the name of

the article appears in italics and is followed by
the issue of the PF REPORTER in which
it was published.

All subjects which are treated extensively
enough in the text to be helpful in servicing or
in understanding the operation of a circuit are
listed in this Subject Reference Table. For
subjects treated in the issues of previous years,
consult the Subject Reference Tables in the
December 1953 and 1954 issues.

SUBJECT ISSUE SUBJECT ISSUE SUBJECT ISSUE
AGC (AUTOMATIC GAIN AUDIO—Cont, CAPACITORS—Cont.
CONTROL) Listening room, characteristics of Te(s:tmg ) J
Fi f it, t of Audio Facts. .. ... ... Oct apacitors. . . ceee e an.
‘%‘;:;po Tmle;;\ . rneas»u-remen ° ... June Loudspeakers, general discussion of Types, charactenstxcs and
Keyed AGC circuits, troubles in Audio Facts. .. ... ... .. Dec applncatxons
In the Interest o[ Quicker nl\:[:l%‘r::;\acnrce:o;;ders discussion of Capacitors. . . .. ad . - M. 8L Jan.
Servicing . ... ........... .M ;
ervicing ay MMam'tenan%e' of Z‘E:pe Spe;ed. .. Dec CIRCUIT DESIGN
agnetic recording, erase for . .

olor TV, use with Recording ] Feb. h o £ ) d

Shop Talk .. Jan. Magnetic recording, bulk eraser for AdEm\ral .Ch.ESS'SDlSXPq’?Z Feb
Directivity of TV antennas evaluation of Erase Methods in Magnetic 'xa,l(l/I”Zl”l.g O?l‘S,g?i‘ eatures. .. Y

Polar Graphs. 3 < M Dec. Recording . .. .. . Feb. Argxn (Bl QSD ) ‘°F 7 Oct
Equipment for servicing Magnetic recording, characteristics Calt’::achmgll‘ansgxs .f;sign EGunesy G4

In the Interest of Qulcker of tape for

Servicing . ... Jan. Frequency Response in c Examining Design I';:e:tures. - Jan.
Field patterns, recordlng of Magnetic Recording. . .. . .. Mar. N;)lgrlde{nggrulator in R Victor
Polar Graphs. . ... ... ..., .. Dec. Magnetic recording, DC erase for odel 2 662 1ati .
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hop Talk. B EIE JE9 2 Jan Recording . .. Feb. M S . amE 4 :
Indoor units, testing of Magnetic recording, effects of ‘tape Colccglgf",}%‘}‘;‘}f:;?;sl!n‘gog:ries
In the Interest of Quicker speed in
Servicing. ... ... ... ... Feb. Frequency Response in Col Pgrt Vél{ § high-level Jan
Installation, codes and regulations for Magnetic Recording. Mar. olor en}o ulators, high-leve
Codes and Regulations for Magnetic recording, erase methods in 2'pe; (i 1D dul Col
Antenna Installations. .. ... Nov. Erase Methods in Magnetic ;?g evel Demodulation in oDor
Installation, use of carbide-tipped Recording . ... ... . .. ... . Feb. Col edcew%rsl o TN c ec.
maéon;,y_dbu;_x_n & v Magnetic recordmg. frequency occglof",}.ov‘;'r?;?:,nsg ?e”::m
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Masonry Drilling. . ... .. .... Dec. Frequency Response in c Part VIII ... Jan.
Isolation of antenna troubles Magnetic Recording. . Mar. oéor pur’}_t‘}; Training Seri
InSthe Interest of Quicker Magnetic recording, tape- transport OPI‘;;I x raining Series, Feb
ervicing. .. ......... ... June mechanismsfor ~_rantdaA.......00 NI P = :
New developments Tape-Transport Mechanisms Apr. 8~C conl\‘/,[eijgeln("::gl‘s‘llggly in RCA
In the Interest of Quicker National Criterion AM-FM tuner uétor ?. < Training Seri
Servicing. .. ...... . ... .. ... Mar. Audio Facts. .. .. ... May OP!O' 1‘; raining Series, Feb
Ratios, explanatxon of National Horizon 5 preampllﬁer D 20 el g rCA L
Polar Graphs. ... .......... Dec. Audio Facts. ... .. ....... ... May C resizratxf)rz_:_cl:_lrcu(l)t n
ReSsponseTcurves of voltage vs. power National Horizon 10 amplifier V‘Cctg;or ;.‘%f Trai.ti?ng Series
hop Tralke.prsseds fara. r -k Jan. Audio Facts. .. ... .. ... ... May 4
Su;nmer st;rvxce National Horizon 20 amplxﬁer DynaP:ﬁrct c‘:)ixl\llervgence-eironlt. i Jan
n the Interest of Qu:cker Audio Facts. ... ... ... ... . ... May -
Servicing. ... ... .. ... oo July Philco electrostatic speaker Motorola Model 19CT1 .
Theory of operatlon ‘basic Examining Design Features... Mar COP!O' T)‘{, Training Series, M.
An;%ngas— The Eyes of Preamplifier, construction details for Dynar‘;;’; con\-/e-rAg'en'ce circ\-.li.t. in . @
eceivers. . ... ...... Sept. Audio Facts. ... ... ...... .. ... une B
Records, care and handling of R%ZIXICEI?{/ I\’I/!ogierlriilgcgesrsies
AUDIO Audio Facts. .. . ............. Sept e Ld 4
A Speaker enclosures, requirements Part X. . ... ... s i Mar.
mpex Model 600 tape recorder Dynamic-convergence circuit in
Transport Mech egdidesientioy RCA Victor Model CT-100
rAnmSg; Mozcel ‘;3(‘)5;!7&;)2 Audio Factsy .« Feb. Colo;c?{/ Tfali]ing -Series
Testing high-fidelity equxpment
Recorder. .. ... .. ... . Aug. In the Interest of Qutcker Part IX. ... ... .. .. Feb.

Circuits in Ampex Model 600 Servicing. ............. ... Feb. Field neutralizing for color TV
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haracteristics of  __ PartIX. .. .. .

Audio Facts. ... ... ... ... Feb. © 73?,:);};21:‘ o Feb. Flyback transformers, new desxgns in

Cables and connectors, discussion of Transistor Examining Deslgn Features. Nov.
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Audio Facts. . .. ... ... .. .. ... Aug. 6-HF-1 hi-A combination Focus-voltage supply in RCA Victor
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Concertone Model 1502, transport Audio Facts. .. .. .... Jan General Electric Model 14T007
me;_hanxsm "tl Mech . . Triad HF-12 10-watt ampl\ﬁer l-ut television receiver

rgnspor BCIW‘"“SHIGSIH i construction data on Examining Design Features. .. Oct.
Ronce(;tone odel 1502 Tape Audio Facts. ... . ... Jan Matrix in_Arvin Model 15-500
Di ecorder ................... May Triad HF-18 20-watt amplifier kit, Color TV Training Series,
istortion, testing for construction data on Pare VIII. ... 0. .. .. ... .. Jan.
Shop Talk... . ........... .. ... Feb. Audio Facts. ... ... ... Jan. Matrix in RCA Victor Model CT-100
Fa"":h‘l_d Model 260 power amplifier Triad HF-40 40-watt ampllﬁer kxt Color TV Training Series,
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CIRCUIT DESIGN—Cont.
Muntz Chassis 47A4

Examining Design Features. .. Mar.
New trends

Shop Talk... ... ........... . Dec.
Olympic Model 14TD52 with
Chassis AD

Examining Design Features. .. June

Parabolic correction voltage used in
Zenith Chassis 16T 20
Examining Design Features. . July
Perma-Power Model RC-101
garage-door opener

The Garage-Door Opener. . . .. Jan.
RCA printed-circuit components
Examining Design Features. Nov

Radiation detectors, operation and
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FIRST 70 BReak THE TV

NOST PONERLL SUPER FRNE
ANTERNA I THE WORLD

CHANNEL 3 (~—) N
CHANNEL 8 (----) 7| *4230

WALSCO WIZARD Imperial
equals reception of 10
element yagis on low
channels, and equals a
three stack 10 element

; (30 elements) yagi on
N[w wnlsn“ WIZA““ DR

Actual comparison

wlth exCZUSiUe PHASE REVERSER of fringe antenna performance

Gain (db) Single Bay
6 7 9 11

D.istance is no barrier to th.e amazing new WALSCD WIZARD. Exclu- WaIZ::n\v:‘l:asrd % T TR T Y RS ]1:6
sive “Phase Reverser” delivers the sharpest, crystal-clear picture Imperial

aver seen in the most difficult reception areas. No other antenna With'3 Phase Y I P P P e
ke it! paleee T

New WIZARD offers highest gain and sharpest diréctivity possible Yog Tyve with |51 [ssfes| 75| 96| ssf1rz
on all VHF channels. Installation in a jiffy . .. wittout complicated Tt

harnesses, phasing stubs, or extra dipoles. Guaranteed for 3 years! [agiTrpe with {59480 8.6y L1y S5} S6f T4

Model Price

ELECTRONICS CORPORATION Miseb v S Vst

a suasiowny o Telllulegpraph Corporation Wizard Imperial £4230 34.90 list

3602 Crenshaw Blvd.,
Los Angeles 16, California
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No one piece of equipment

can do more for you.

As the electronic field expands
your tube tester must do more.
TRIPLETT TUBE TESTERS

meet this demand.

More heater voltages including
3.15, 4.2 and 4.7 volts for

600 mill series string heaters.
Quickly locating the bad tubes
saves time. Tube sales can be a
profitable business in itself.

80%

NEW

UNIQUE

AND ONLY $79.50
The first

low priced

tube tester

to provide

DUAL SENSITIVITY
SHORT TEST

©°®
(o X

DD _m

wODEL 38118
swoal TEST

.‘:TQ—“; —

OF YOUR SERVSCE JOBS CAN BE COMPLETED

**T* % TRIPLETT TUBE TESTER

Triplett model 3413-B combines provision for conventional
short test (0.25 megohms) with high sensitivity leakage test
(2.0 megohms)—uwnll test series string tubes without adapter.

Model 3413-B is a money-saver on original cost—a profit maker because it’s
faster, more versatile, more flexible operation for more tests in less time.
This tester does a better job today and tomorrow—and here’s why:

) New, longer roll chart includes all tubes up to the moment.

% .
%?Triplett automatically furnishes revised, up-to-date roll charts regu-
larly if you promptly return registration card. (Included with tester.)

Flexibility of switching allows you to set up to test any new tube.

@ Tests TV picture tube by means of BV Adapter ($4.50) without remov-
ing tube from set.

Reads BAD—?—GOQD direct on big 6-inch meter.
& Short tests (neon) each element with single flip of switch.

And for the ullimate in laboratory quality lesting examine

MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER  $199.50

Proportional Mutual Conductance testing of all radio and TV tubes plus selenium recti-
fiers, crystal diodes, pilot lamps, thyratrons, transistors, etc., by a new patented circuit.

At leading Parts Distributors everywhere,
see the finest and most complete line of test equipment by

@U ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHID
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High-Level Demodulation
in Color Receivers
(Continued from page 23)

of Fig. 3 can produce B -Y and
G - Y signals with values of -.3.
From Fig. 6, we can see that the
value of voltage E9 is zero during the
transmission of a red bar. This
means that there is no difference in
signal potential between the plate
side of load resistor R2 and the
cathode of the B - Y demodulator;
therefore,the signal voltage developed
across R must be equal to the signal
voltage developed across R2. In
other words, the value of the G - Y
signal must equal that of the B - Y
signal,

Referring to the relationship:
G-Y=-51R-Y)-.19(B -Y), (5

we can show that G - Y is equal to
-.3. By substituting G - Yfor B -Y
and the value of .7 for R - Y in this
equation just mentioned, we obtain:

G-Y=-51(7 -.19(G - Y)

1.19(G - Y) = 1.357

. =357
&~ = Sl

3%

B - Y, beingequal to G - Y, willalso
be equal to -.3 during the trans-
mission of a red bar.

If a blue were being trans-
mitted, the reverse would be true.
Demodulation would be restricted to
the B - Y demodulator. The same
procedure as the foregoing could be
followed to prove that the correct
signals are applied to the guns of the
picture tube during the transmission
of a blue bar.

Obtaining B-Y Signal From Plate
Circuits

A variation in the design of a
high-level demodulator circuit is the
basic circuit shown in Fig. 7. De-
modulation of the chrominance signal
is performed in the same manner as
it is by the basic circuit that was
showninFig. 3. The main differences
between the two circuits are in the
method by which the chrominance sig-
nal is shunt fed to the demodulators
and in the method by whichthe third
color-difference signal is obtained.
In the circuit of Fig. 3, the G -Y
signal is obtained from the common
cathode circuit of the demodulator
stages. In the circuit of Fig. 7, the
two triode circuits are designed as
R -Y and G - Y demodulators. The
B - Y signal is obtained by mixing in
the correct proportion, the R -Y
and G - Y signals at the output of the
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COLOR BURST "

PHASE REFERENCE

Fig. 8. Relationship of the G-Y Axis to the

R-Y and B-Y Axes.

demodulators. Then the signal
is passed through a stage of
amplification.

The R - Y signal is applied to
the grid of the B -Y amplifier
throughresistor R3. The G - Y sig-
nal is applied through R4. The values
of these resistors are such that the
correct amounts of the R -Y and
G - Y signals are mixed together to
produce the B - Y signal. The ratio
between R3 and R4 is governed by
the expression:

B-Y =-2.73(R-Y) - 5.36(G-Y). (6)

With R3 and R4 in the ratio of ap-
proximately 1 to 2, the R - Y signal

Consitently Dependote

SERVICE T

CORNELL
DUBILIER

PREFERRED BY
ECHNICIANS FOR
OVER 40 YEARS

Whether you use 1 or 1,000,000
you can rely on C-D electrolytics.

The consistent demand for C-D,
vear after year, by the country’s
leading manufacturers is proof of
the uniform quality of C-D
ELECTROLYTICS. Whatever your
ELECTROLYTIC requirement you will
find that Cornell-Dubilier’s
consistent dependability is
unmatched in the field.

See your classified telephone
directory for nearest C-D jobber.

THERE ARE MORE C-D CAPACITORS IN USE

3 TODAY THAN ANY OTHER MAKE

PLANTS N SOUTK PLAINFIELD. N.J.: NEW BECFORD. WORCESTER AND CAMBRIDGE. MASS.: PROVIDENCE AND HOPE VALLEY. R. |

INDIANAPOLIS. IND.: FUQUAY SPRINGS AND SANFORD, N. C.: AND SUBSIDIARY, THE RADIART CORPORATION. CLEVELAND, OHIO
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NATIONAL HARDWARE SHOW

The crowd sure went for it.

They know soldering tools and POWER
e PN

recognized it as combining proven

i

WEN design features with latest engineering ¥ e
; advances — to make it a highly efficient tool at a ' 4
. sensationally fow price. On 110-120 V AC 60 cycle it e .
\ delivers in 5 seconds intense heat for HEAVY DUTY WORK, '
Yet special tip design adapts it to LIGHT DUTY also. It's the ideal _—‘!”Jb >
Gun for ALL soldering requirements 50 to 200 Watts. Light (only 2% vt This small handy
Ibs.) beautifully balanced, handle and case lustrous shatter-proof black 4 Ose!’e;:;‘: 2%0533';:::
plastic. Automatically spotlights the work without shadow. Tips (removable) per minute on 110-120 V AC.
are longer reach, more rigid, silverplated, longer lived. Fully guaranteed. :)i:f.sc:::sc:::'t;‘fd? ;Z:{: c‘gg:
And that PRICE! Only $9.95 — compared to similar capacity guns $12.95 up. ing, scroll and keyhale) oftimes

better and faster than devices
costing to $58.00. Guaranteed.

Douil with thic\WER) Livce $29.95

LIsT

WEN PRODUCTS, INC.

5808 NORTHWEST HIGHWAY
' CHICAGO 31, ILL.

| Export sales, Scheel International, Inc., Chicago

“Quick-Fot” SOLDERING GUNS
1 P L

rRs | vass | eite®s /,4,,,@:;
ALL LOW PRICED—ALL HIGH QUALITY—ALL U. L. APPROVED—ALL FULLY GUARANTEED
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Fig. 9. Circuit and Associated Waveforms of the High-Level Demodulators Employed in the Hoffman Model 2TM1100A Color Receiver.

and the G - Y signal will be mixed
(inthe correct proportion) to produce
the B - Y signal.

The demodualtors in the cir-
cuit of Fig. 7 demodulate along the
R - Yand G - Y axes. The relation-
ship of the G - Y axis to the R - Y
and B - Y axes is shown by the vec-
tor diagram in Fig. 8.

HOFFMAN MODEL 21M1100A
COLOR RECEIVER

The circuit of the high-level
demodulators employed in the Hoff-
man Model 21M1100A color receiver
is shown in Fig, 9. Waveforms of
the signals at various points in the
circuit are shown below the figure.
This circuitemploys R - Y and B - Y
demodulators and obtains the G - Y
signal from a common cathode circuit.

December, 1955 - PF REPORTER

A single 12BHT tube is used for the
demodulator stages. V27B is the
R - Y demodulator, and V27A is the
B - Y demodulator, The chrominance
signal is applied to the plates of the
demodulators through L47. The
chrominance signal that is applied to
L47 appears as waveform W1. This
signal is coupled tothe plate of V27B
by capacitor C151 and to the plate of
V27A by capacitor C148.

The signal at the plate of the
R - Y demodulator V27B is illustrated
by waveform W2. This is the R - Y
color -difference signal that has been
detected fromthe chrominance signal
by the R - Y demodulator. The 3.58-
mc signal which is present in wave-
form W2 is removed by coil L49.
After removal of the 3.58-mc signal,
the R - Y signal appears like wave-
form W3. The R - Y signal is then

applied to the red grid of the picture
tube.

Waveform W4 represents the
signal at the plate of the B - Y de-
modulator V27A. This is the signal
that has been detectedfrom the chro-
minance signal by the B - Y demodu -
lator. The 3.58-mc signal which is
present in waveform W4 is removed
by coil L48. After removal of the
3.58-mc signal, the B - Y signal be-
comes waveform W5. This is the
appearance of the B - Y signal that
is coupled to the blue grid of the
picture tube.

The unfiltered G - Y signalthat
is present at the common cathode
connection is waveform W6. After
removal of the 3.58-mc signal by
coil L47, the G - Y color-difference
signal becomes waveform W7. This
signal is then coupled to the green
grid of the picture tube.
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'
LOOK TO THE LITTLE INDIAN U FOR

THE B'GGEQTVME "

MOLDED PAPER TUBULAR CAPACITORS

the Sangamo

ooy 4

"_ The Telechief will outlive all

other tubulars! Major manu-

N facturers’ test and stamp
of approval prove that

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

(]

The Telechief out-

performs all other
molded paper tubulars
in moisture resistance...
in high temperature opera-

tion...in holding its rated
capacity under all conditions.

o
= EXTRA VALUE AT NO

i
EXTRA COST! This amaz-
ing new capacitor — that meets specifications so
tough that no previously existing paper tubular
could approach them—is a premizm tubular at the
price of an ordinary one. See your Sangamo Distributor
today!

THase whs koeow chsase Senpamo- .

SANGAMO ELECTRIC COMPANY

MARION, ILLINOIS
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Fig. 10. Circuit and Associated Waveforms of the High-Level Demodulators Employed in the RCA Victor Model 21-CT-662 Color Receiver.

The reference signals applied
to the grids of the demodulators are
obtained from L45 which is at the
output of the color-synchronization
section. The phase difference of
63.58 degrees between the two re-
ference signals is obtained by the
tuning of coil L46.

RCA VICTOR MODEL 21-CT-662
COLOR RECEIVER

The demodulator circuit shown
in Fig. 10 is employed in the RCA
Victor Model 21-CT-662 color re-
ceiver. Waveforms of the signals
at various points in the circuit are
shown below the figure. This circuit
uses a single 12BH7 tube for the
R - Yand G - Y demodulators. V25B
is the R - Y demodulator and V25A
is the G - Y demodulator. The R - Y
and G - Y signals are mixed to form
the B - Y signal, and thenthe B-Y
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signal is amplified by the B-Y
amplifier V23B.

The chrominance signal is
applied to the plate circuits of the
demodulators through transformer
L87. It is shown as waveform WS8.
The signal is coupled to the plate of
the R - Y demodulator by capacitor
C161 and to the plate of the G - Y
demodulator by capacitor C166.

The demodulated plate signal
ofthe R - Y demodulator is waveform
W9. After the 3.58-mc signal is
removed by coil L89 and capacitor
C162, the R - Y video signal appears
as shown by waveform W10. This is
the signal that is applied to the red
grid of the picture tube.

The signal at the plate of the
G - Y demodulator is represented by
waveform W11. The 3.58-mc signal
is removed by coil L91 and capacitor

C167. Waveform W12 is the G-Y
signal which is applied to the green
grid of the picture tube.

The R - Y signal is applied to
the B - Y amplifier through resistor
R195. The G - Y signal is applied
through resistor R206. A signal
which is a combination of the R - Y
andthe G - Y signals is at the junction
of these two resistors. The signal
that appears at the grid of the B - Y
amplifier is shownby waveform W13.
The B -Y signal is amplified by
V23B and appears at the plate as
waveform W14, The 3.58-mc signal
is removed by coil L95 and capacitor
C171. The result is the B - Y signal
that is shownby waveform W15. This
is the signal that is applied to the
blue grid of the picture tube.

C. P. OLIPHANT
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