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But Plain Facts! More Service
Technicians prefer IRC TV Controls

than the next 2 brands combined.
Proved by unbiased, authoritative,

independent surveys. ASK FOR IRC TV CONTROLS. i
MOST SERVICE TEGHNICIANS DO!

INTERNATIONAL RESISTANCE COMPANY

423 N. Broad Street, Philadelphia 8, Pa.
uﬁ{mm M Sa‘r_ Nt\z- In Canada: International Resistance Co., Ltd., Toronto, Licensee
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LAL THOUGHT THIS ANTENNA
WOULDL HELRL BUT ALL WE NEEDLED

WERE SPRAGUE CAPACITORS /

Accept no substitutes.
There is o Spraguve
Distributor in every
sales area in the
United Stotes. Write
for the name of your
nearest sovrce of sup-
[ALLLTA

¥ Trademark

Don't Be Vagu'e

Insist on Sprague
CERAMICS

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

Insist on Sprague
TWIST-LOK* 'LYTICS

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

] ]
...Insist on SPRAGUE

Insist on Sprague
BLACK BEAUTY® TELECAPS®

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

Get your copy of Sprague’s latest radio and TV
service catalog C-609. Write Sprague Products
Company*, 105 Marshall St., North Adams, Mass.

*Distribulors’ Division of Sprogue Electric Company

WORLD’S LARGEST
CAPACITOR MANUFACTURER
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Bill Clemens says—

Midget Radio Service (a 3-Man Shop)
129 S. Elizabeth St.,Lima, Ohio

TRIPLEIT 660 scver we
30 % /00 marn M

'I. ISOLATING THE TROUBLE—Plug the power cord of the chassis
into LOADCHEK and note the reading. With your eye on
the large meter remove the rectifier tube and you can tell
immediately which side of the tube the trouble is on. You
have already eliminated 50% of your probing time.

2‘ LOCATING THE SHORT— With Loadchek you can quickly
check the shorted side, part by part, without laying
down tools or picking up test leads. Here, the trouble
was a short in the transformer, spotted without having
to warm up set. Overloads are found the same way.

Locates trouble in a hurry

The above pictures illustrate but one of the many time-
saving uses of Triplett 660 Loadchek. This versatile
instrument accurately measures power consumption,
enables you to see instantly any deviation from normal
load, without disconnecting a single part... finds
trouble in a hurry.

For Radio and TV servicing—for almost any kind of
electrical trouble-shooting—LOADCHEK saves hours
of painstaking work every day. At its moderate cost no
service technician can afford to be without it. Try one
today—and see! Write for free booklet.

TRIPLETT ELECTRICAL INSTRUMENT €O., BLUFFTON, OHI0, U.S.A.

Trlplett]
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Suggested U. S. A. DEALER NET $295°

Price subject to change without notice.
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Signal Polarity reference. When a signal possesses

Do you have trouble determining
what the correct signal polarity
should be at points beyond the second
detector in a television receiver?
Knowing this polarity is useful infor-
mation for receiver servicing or
circuit tracing, and the polarity is
not very difficult to determine if you
go about it in the right way.

Sigrial polarity canbe expressed
in several ways. The most common
and the simplest method to use is the
notation of sync pulse positive (Fig.
1A)and sync pulse negative (Fig. 1B).
This indicates the direction in which
the sync pulses are pointing, up for
positive and down for negative.
Another notation which has also been
used refers fo the signal polarity in
terms of positive and negative pic-
ture phases. This is based on the
polarity a signal must have to be
properly applied to the control grid
of the picture tube. If the signal is in
the form shown in Fig. 1A, then it
would noit be suitable for such ap-
plication and it would be said to pos-
sess a negative picture phase.
Conversely, if the values arereversed,
as shown in Fig. 1B, then this signal
couldbe applied to the grid for proper
picture presentation and we say that
the signal is in the positive picture~
phase form. In other words, the

controlgrid of the picture tube is our

April, 1954 - PF INDEX

the proper polarity for application to
this element, it is said to possess a
positive picture phase; otherwise it is
in the negative picture phase.

In the circuit tracing of a re-
ceiver, we can determine what the
correct signal polarity is at any point
beyond the video second detector by
using any one of a number of so-called
reference points. First and foremost
is the picture tube itself. Which
element, control grid or cathode, is
receiving the video sginal? If the
signal is applied to the grid, then the
sync pulses must represent the most
negative portion of the signal. In
other words, we have a sync pulse
negative signal or one which possesses
a positive picture phase.

If the video signal goes to the
cathode, the sync pulses must repre-
sent the most positive portion of the
signal. This follows from the fact
that a positive voltage at the cathode
is equivalent to a negative voltage at
the grid, and the sync pulse portion of
the signal must be negative at the
grid in order to drive the tube into
cutoff.

If you do not happen to be near
the picture tube when you wish to
determine signal polarity in a certain
circuit, there are other reference
points in the receiver. For example,

3RO VIDEQ IF
6CB6
(left)

Fig. 1. A Video Sig-
nal with the Sync
Pulses (A) Most Posi-
tive and (B) Most
Negative.

President, Television Communications Institute

most vertical-deflection systems
employ a blocking oscillator; and to
trigger this circuit effectively, posi-
tive vertical sync pulses are required.
Therefore, you can start at the grid
of the blocking oscillator with the
assumption that the sync pulses at
that point are positive and work back
through the circuit to whatever point
you wish.

Another suitable reference point
is at the grid of a keyed AGC tube.
In order for this stage to provide
AGC voltage, a positive sync pulse
must be provided at the grid at the
same time that a positive triggering
pulse reaches the plate from the
horizontal-output transformer.
Knowing the sync pulse is positive at
the grid then enables you to work
back from the grid.

The foregoing might be termed
primary reference points because
they are the easiest to deal with.
However, there are other points which
we could call secondary reference
points. For example, there is the
video second detector where signal
polarityfirstbecomes important. As
a general rule, if the signal from the
video IF system is applied to the
cathode of the detector tube, the signal
polarity at the detector output is sync
pulse negative. On the other hand, if

* * Please turn to page 67 * *
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VIDED DET
16ALS

Fig. 2. In This Video Detector Circuit, the Output Video Signal
Will Be Sync Pulse Negative.
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400 FABULOUS PRIZES
For Dealers and Servumen ‘who use RCA Tubes

1954 Dodge, Deluxe V2-Ton Panel Truck
—complete with ‘“Truck-o-matic” trans-
mission, radio, heater and accessories . . .
plus a full set of RCA Test Equipment,
aluminum ladder, and winner’s business
name and address on truck panel.

(your choice) :’

e,
R

1954 DeSoto Automatic ;
“Hard-Top"—170-H.P. Fire Dome ™
V8 engine, Power-Flite Transmis-
sion, Power Steering . . . completely
equipped, including radio and heater.

HURRY, HURRY, HURRY.. . contest closes April 30, 1954. See your RCA Distributor Salesman right
away, and get your copy of the “clue book” that includes complete contest
rules, official entry blank, and clues that will help you win.

* Your RCA Distributor Salesman will be glad to help you
. .. because if you win, he wins a duplicate prize!

P"“S Powerful promotion campaign to help you sell more in '54

The RCA “Tell and Sell” campaign was de-
signed to help you sell your service on a local level. Every-

thing you need, from giant illuminated signs and window Consumer Booklet .
displays, to a consumer booklet that will give your cus- Tells the customer what is needed
tomers the facts of TV servicing—is available from your to bring him expert service. Points

you out as ‘“‘the man who keeps

RCA Distributor. See him today! .
the show going.”

{
ANDY -
2% oM

- RCA TUBES

INSTALLED IN
ouRr SET

f‘vfusmnmﬁ‘

.m@a@

Wi usE

‘.
%F RCA TUBES

pveT I

--------‘J

.:-‘i'-d-ln'- PuRSIES
(.

iOgsaavuss
.....----_‘3&
h-i-b—""h‘

DRAMATIC “EDGE LIT" SIGN

RCA DOOR-BELL FLIPPER

RCA TUBE RACK

1954 RCA BABY DISPLAY M RADIO CORPORATION of AMERICA
w o ELECTRON TUBES HARRISON, N. J.
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Basic Facts About Radio Waves and
Elementary Antenna Types Used in
Their Reception

THE RADIO WAVE
AND PROPAGATION

The purpose of a receiving an-
tenna is to collect electromagnetic
energy from space. This electro-
magnetic energy is in the form of a
radio wave from a transmitting
station., It is therefore important
that we understandsome of the char-
acteristics of this radio wave before
considering the antenna.

The energy in a radio wave is
contained in two fields, a magnetic
and an electrostatic field. These two
fields are at right angles to one an-
other,as shown in Fig. 1. The direc-
tion of these fields, as indicated by
the arrows, is reversed at the end of
each half cycle. Every propagated
radio wave contains both fields, be-
cause one field in a traveling wave
cannot exist without the other.

The polarization of a radio
wave is determined by the relative
position of the electrostatic lines of
force. When these lines of force are
horizontal with respect to the earth,
the wave is said to be horizontally
polarized. Vertical polarization
exists when these lines are perpendi -
cular to the earth's surface. For an
antenna t¢ give maximum perform-
ance, its polarization must corre-
spond to the polarization of the
received signal. It is therefore
necessary for the polarization of the
received signal to be known. This
problem is simplified by the accept-
ance of a standard which specifies
that all television signals should be
transmitted with horizontal polari-
zation.

April, 1954 - PF INDEX

Consideration must be given to
some of the salient points withregard
to the propagation of television sig-

nals, UHF and VHF signals rely
primarily on a line-of-sight path.
Other paths of propagation are pro-
vided by ground reflection, by re-
fraction, and by sporadic E-layer
reflection. When a radio wave is
reflected from the ground, a phase
shift is introduced at the point of re-
flection. An additional phase shift
results because the reflected signal
travels a greater distance than the
direct signal. A reflected signal and
a direct signal may arrive at an an-~
tenna in such a way that they will
either cancel or reinforce each other.
An example of this effect is the
presence of nulls and peaks as an
antenna is tried at several heights.

Refraction of the radio wave is
a bending which may result in re-~
ception beyond the horizon. This re-
fraction is caused by a change in the
dielectric constant of the atmosphere.
A variation of water-vapor content
in the air and changes in the atmo-
spheric temperature and density are
factors responsible for deviation in
the dielectric constant. Conditions
of refraction are continually varying
and therefore cannot be relied upon
for reception.

’//nﬁ%‘m

Fig. 1. Relationship of Magnetic and Elec-
tric Fields in a Radio Wave.

wwWw americanradiohistorv com

The sporadic E-layer consists
of scattered areas of high ionization
in the atmosphere. When the ioniza-
tion becomes sufficient, radio waves
may be reflected back to earth. A
higher -frequency signal will be re-
flected as the ionization increases;
however, reflections from the spo-
radic E-layer are not believed to
occur much above 100 megacycles.
This limits effects of these reflec-
tions to the low VHF channels. Re-
flections of this type are extremely
erratic and are even less reliable
than the conditions of refraction.

A television signal may also be
refracted by another phenomenon.
This refraction occurs because of
temperature inversion, which occurs
when a layer of warm air is above a
layer of cool air.

A well-defined boundary may
then exist between the two layers.
The amount of refraction that takes
place at this boundary will be de-
pendent upon the frequency of the
signal as well as upon the degree of
difference between the refractive
indexes of the two layers. The re-
fractive index is defined as the square
root of the dielectric constant of a
particular volume of air.

THE ANTENNA

Half-Wave Dipole.

A half-wave antenna is one of
the very basic types. Perhaps the
most frequently encountered half-
wave antenna is the center-fed
antenna or dipole. A great majority
of the more complicated television
antennas are basically dipoles with
refinements to improve their direc-
tional characteristics and gain. It is
therefore necessary for any analysis
of television antennas to be based

7




Zlw/ HI-VO-DISC capacitors

DDJ30

DD 60

A DIVISION OF GLOBE-UNION INC.

Milwaukee 1, Wisconsin

In Canada
804 Mit. Pleasant Rd., Toronto 12, Ontario

i

3000-VDCW and 6000-VDCW discs that are highly efficient
as bypass and coupling capacitors in high-frequency circuits
under conditions of extreme humidity or temperature

Centralab does it again — gives you
and your customers more for your
money in two new series of high-
voltage disc capacitors. You’'ll agree
that they're tip-top additions to the
world’s greatest line of ceramic
capacitors.

Every unit in both the DD30 and
DD60 series is tested at twice rated
working voltage. So you know you
can count on them for high capacity
and performance up to 85° C.

There are other reasons why these
CRL Hi-Vo-Discs help end profit-
robbing call-backs: The heavy, spe-
cial phenolic insulation has triple-
high-temperature wax impregnation.
Tolerances are held to = 20%.

CRL Hi-Vo-Discs are convenient-
ly packaged five to an envelope, 25
to a carton. Keep a supply of them
on hand. Get them from your Cen-
tralab distributor.

White for @atatog Sheet 28-2

Complete information on Centralab’s 3000- and 6000-

volt Hi-Vo-Discs.

Write for your copy to CENTRALAB, A Division
of Globe-Union Inc., 942D E. Keefe Avenue, Milwau-

kee 1, Wisconsin,
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upon a thorough understanding of the
dipole.

The voltage and current dis-
tribution in a dipole can be more
easily undersfood by first referring
toa quarter-wavelength transmission
line which has: a generator connected
to it. See Fig. 2A. This quarter-
wavelength line appears the same to
the generator as the series resonant
circuit in Fig. 2B. The currents in
each leg of the. line are flowing in
opposite directions; consequently,
the fields set up around the conduc-~
tors tend to cancel one another. The
line would .therefore be a very inef-
ficient antenna. By moving the two
legs individually 90 degrees so that
they fall in a straight line, as shown
in Fig. 2C,the currents can be caused
to flow in the same direction and the
fields will no longer cancel each
other. The conductors then form a
dipole antenna.

The voltage present on the
dipole is maximum at the ends of the
antenna and minimum at the center.
Since the voltage and the current are
90 degrees out of phase in a dipole
antenna, the current willbe maximum
atthe cent2r and minimum atthe ends
of the antenna.

A maximum transfer of energy
from the antenna to the lead-in can-
not be accomplished unless the im-
pedances are properly matched.
Some thought should therefore be
given to the impedance character-
istics of the dipole. The minimum
impedance of the antenna will be at
the center where the current is max-
imum. The impedance at the center
is approximately 73 ohms. As the
feed point is moved toward the ends
of the antenna, the impedance in-
creases. This intrinsic property is
ultilized in some systems of matching
lead-ins to dipole antennas.

Field patterns are of valuable
assistance in determining antenna
characteristics. Two patterns are
usually required to gain an accurate

/ b T
v e | Lo
I|I Fi] 1“-.' |
\ - .,l: e
I| ‘-._‘ 1 ' II
[ S v

Fig. 2. Development of a Half-Wave An-
tenna.
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picture of an antenna. One pattern
reveals the horizontal directivity,
and the other pattern is required
for vertical directivity. The devel-
opment of such a pattern is more
easily understood by first considering
the antenna as radiating a signal. If
measurements were made and an in-
finite number of points having the
same signal strength were located,
a three-dimensional figure would be
obtained, such as that shown in Fig.
3A. The cross section obtained by
passing the plane A-A' through the
three-dimensional figure would re-
veal the horizontal directivity of the
antenna., This cross section is
normally illustrated as shown in Fig.
3B. The vertical directivity is dev-
eloped in a like manner by passing
plate B-B' through the figure. The
resultant pattern isshown in Fig. 3C.

Fig. 3B shows that maximum
pickup is obtained from a direction
at right angles to the antenna. The
relative lengths of the arrows C and
Dindicate how much greater thesig-
nal would have to be from an angle
of 60 degrees when compared to an
angle of 90 degrees. This pattern
also shows that the antenna is bi-
directional. This means that the
antenna will perform equally well in
two directions. The antenna is non-
directional in the vertical plane, as
indicated in Fig. 3C. In this case,
the arrows E and F are of the same
magnitude.

These patterns were developed
by considering the antenna as radia-
ting a signal. The same patterns are
valid for receiving, because the an-
tenna has the same characteristics.
This situation is known as antenna
reciprocity and is true for all types
of antennas.

It is important to know how an
antenna of this type will perform at
frequencies where it no longer con-
stitutes a half wavelength. As the
frequency increases over the design
frequency, the reactance of the an-
tenna increases. The inputresistance
also increases; and the input im-
pedance of the antenna, since it is
the vector sum of these twoquantities,
increases in a like manner. The
change in input impedance causes a
mismatch between the antenna and
the lead-in and results in a very
inefficient system.

The frequency response of the
dipole may be broadened somewhat
by increasing the diameter of the
conductors. Making the diameter of
the elements larger causes the capa-
citance per unit length to increase
and causes the inductance per unit
length to decrease. This results in
a lowered L/C ratio and a corres-

www americanradiohistorv com
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Fig. 3. The Derivation of Directivity
Patterns.

ponding decrease in the Q of the an-
tenna. The response curve of the
antenna will become broader, and an
increase in bandwidth will be obtain-
ed. The graphs of Fig. 4 show how
the input impedance will vary as the
frequency is changed and also how an
increase in conductor diameter will
result in a smaller change of im-
pedance with a change in frequency.
It may be noted from the graphs that
the impedance changes accordingto a
repetitive cycle. At odd multiples of
a half wavelength, the impedance re-
turns to approximately the value of
a single half-wave dipole.

The input impedance does not
constitute the only variable when the

* * Please turn to page 52 * *
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UNDERSTANDING

Relationships Between
Physical and Electrical
Properties of Tubes
Used in Radio and
Television Reception

The flow of current inany vacu-
um tube is not a random process. It
follows a pattern governed by the
geometry of the tube and by the ma-
terials used in its construction. The
term geometry refers to the separa-
tion and placement of the electrodes
and to the size and shape of all of the
various parts. These are details
which determine the maximum volt-
ages that can be applied to the elec-
trodes, the maximum plate current
that the tube will carry, the voltage
gain that the tube will provide, and
other related electrical factors. For
any one tube, these factors are ex-
pressed as a group of numbers and
are labeled as tube constants.

The study of thé derivation of
tube constants isonly a small portion
of the entire science of vacuum tubes,
but it should be capable of imparting
some knowledge to the service tech-
nician to aid in increasing his rate
of servicing. This knowledge should
help the service technician in deter-
mining the intended function of a
faulty circuit and the reasons for
tube failures, and it will also help in
solving other troubles which concern
the tubes in a receiver.

The average worker in the
electronics field should consider
more than the outward appearance of
vacuum tubes. Why will one type of
tube work in a certain circuit where-
as another type will not work? Why
does one have to be replaced more
often than another which looks simi-
lar? The service technician should
know the answers to these questions
and to others like them.

The multitude of tube types re-
quired in electronics has resulted in
superficial resemblances among the
various ones. These maybe identical
in outward appearances, yet the in-
ternal physical construction and elec -
trical characteristics can vary over
wide limits. An example of this out-
ward resemblance and internal dif-
ference can be seen in Fig. 1. The

WwWWW americanradiohistorv com

OPERATION

by
WILLIAM E. BURKE

bulb types,bulb sizes, the base types,
and even the base connections of the
two tubes are identical even though
the 6AGS is an RF pentode having a
very small power output andthe 6AN5
is a beam-power amplifier having a
power -output rating of 1.3 watts.
Thus, it seems that not all the infor -
mation concerning a tube can be
derived from outward appearances.

There are two possible sets of
conditions under which any vacuum
tube can operate. These are labeled
as static and dynamic. The term
'*static'' implies that only DC poten-
tials are applied to the tube elec-
trodes, while the term ''dynamic"’
describes the changing conditions en-
countered by the tube when a signal is
applied. The latter term is the one
which is of most interest to the ser-
vice technician, for in a receiver the
tube will be operating in the dynamic
condition, The plate resistance of a
tube, for example, may have two
values; but the dynamic or AC value
is the one that is stressed in this
article.

There are many possible con-
stants which can be used to describe
the characteristics of any one tube,
but three of these are of maximum
interest to the service technician.
These are: (1) the AC plate resist-
ance, (2) the transconductance, and
(3) the amplification factor. The AC
plate resistance is a characteristic
which is applicable to all tubes in-
cluding diodes, while the other two
constants apply only to tubes having
three or more electrodes.

The operation of a vacuum tube
depends upon a source of electrons
and upon the establishment of a poten-
tial difference between a cathode and
a plate. The function of the potential
difference can be demonstrated by
reference to Fig. 2. Two metal
plates, C for cathode and P for
plate, are shown; and it is assumed
that no free electrons are present and
that a potential difference exists be-
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Fig. 1. Similarity in Outward Appearances
of Two Electrically Dissimilar Tubes.

tweenthe platesso that P is positive
with respect to C. When the two
plates are of equal area, the potential
level varies uniformly with distance.
The dotted line (x) in the lower por-
tion of the figure illustrates this uni-
form variation of potential. Actually
in a vacuum tube, C has a compara-
tively small surface with respect to
P, andtherefore the potential changes
much more rapidly near the cathode
than near the plate.

Suppose for the moment that
the plate potential is removed. The
heating of the cathode by a filament
will produce an emission of electrons
from the cathode, and a space charge
of these electrons will form near the
cathode. This space charge will
reachand maintain a state of equilib-
rium in which the number of electrons
emerging from the cathode is exactly
balanced by the number of electrons
returning to the cathode. This is
fundamentzl to all vacuum tubes, and
the equilibrium will be maintained
until some force is impressed on the
electrons in the space charge. This
will occur when a positive potential
applied to the plate attracts electrons
from the space charge. As a result
the potential gradient is altered, as
shown by curve (y); the potential
gradient i3 much lower near C be-
cause most of the attractive field of
P ends at the electrons in the space
charge and never reaches the cathode.
The cathode emission in an ordinary
tube is always much greater than the
plate current, and the potential of the
space charge is negative; electrons
traversing from cathode to plate must
first overcome this negative field be-
fore being attracted to the plate. In
this case, the potential gradient is
represented by curve (z).

The potential gradient which
exists in the tube when a grid is in-
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serted is illustratedby Fig. 3. Curve
(x) in Fig. 3 represents the potential
gradient when there is zero potential
on the grid. In this case the grid has
no effect on the space charge, and the
potential gradient is similar to curve
(y) of Fig. 2. The potential of thegrid
can be made either positive or nega-
tive. If it were made positive, its
potential with respect to the cathode
would attract electrons from the space
charge and would increase the elec-
tron flow to the plate. The combined
potentials of grid and plate would pro-
duce the gradient curve of (y).

Whenthe grid is made negative,
its potential with respect to the cath-
ode would augment the effect ‘of the
space charge and electrons leaving
the cathode wouldbe requiredto over-
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Fig. 2. Variation of Potential Distribution in
a Diode Due to Space Charge.

come the combined potentials. Curve
(z) represents an extreme case of
this nature in which the potential
gradientfrom C to G issolarge that
only a few electrons are capable of
reaching the plate; the plate current
will be practically zero in this case.

Plate Resistance, r o

When a constant plate voltage
is applied to a tube and plate current
flows, a constant amount of power
from the plate-voltage source is ex-
pended. This power is needed to move
the electrons across the space be-
tween the cathode and the plate and is
lost when converted into heat by the
impact of the electrons as they reach
the plate. Since the voltage applied to
the tube does not produce an infinite
current, as it would across a perfect
conductor, the tube must have an in-
ternal resistance. By using Ohm's
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law, we can calculate the internalre-
sistance in this manner:

E
Rp = I_ (1)
where
Rp = DC plate resistance,
E = known DC plate voltage,
I = measured plate current.

The result of this equation is a DC
resistance which is a characteristic
of all tubes. It isnot a useful constant
for it applies only to an instantaneous
value of plate voltage andcurrent and
varies with different values of each.
There is a second form of plate re-
sistance which is more descriptive
of the characteristics of a tube.

The AC plate resistance of a
tube is defined as the ratio of a small
change in plate voltage to the cor-
responding change in plate current
when the grid voltage is constant. It
is expressed by an equation:

AEp

rp = — (when Eg is constant) (2)
AIp

where

rp = plate resistance,

AEp = a small change in plate voltage,
alp = a smallchange inplate current,

Eg = grid voltage.

* * Please turn to page 71 * *
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Fig. 3. Variation of Potential Distribution in
a Triode Due to Grid Potential.
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UNIQUE!

WHARD'S
Exclusing

® Now, WARD'S TOWER-JACK makes erecting Tele-
scopic Masts a one man job. Just mount the antenna
on the top section — and then raise it away. Each
section is held firmly until secured with pin and guy-
wires. WARD’S TOWER-JACK is then attached to
the next succeeding sections until the mast is fully
extended. Completely pre-assembled, the TOWER-
JACK is easy to use...easy to carry from job to
job. Handles any two-to-five section mast from 1%"

DIFFERENT!

to 2%" in diameter. Greatest time and money saver
for telescopic mast erecting ever devised . .. Order
your WARD TOWER-JACK today. Model TJ-1.

WARD PrODUCTS cORP.

DIVISION OF THE GABRIEL COMPANY
CLEVELAND 15, OHIO

1148 EUCLID AVE.

In Canada: Atlas Radio Co., Ltd., Toronto, Ont.

————
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)
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Model
TJ-1

Shipping
Wit. 11 lbs.
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A large number of radio andtelevision service tech-
nicians have asked for guidance in the determination of
their repair charges. What the specific charges should
be cannot be answered in so many words, but some ideas
that will zid in the computing of charges on a fair and
equitable basis can be presented.

A service technician is primarily interested in
making a reasonable charge for his time. A reasonable
charge is one that will cover his cost and leave a margin
of profit. If he charges too little, he will eventually be
out of business; if he charges too much, he will lose
customers’ trade to competition. In either case the final
result is the same.

The basic computation is the value of the techni-
cian's owr. time. It is suggested that this amount should
be the amount per hour that he would be worth if he were
working as a radio-television service technician for
someone else. This amount will vary according to the
wage scale in his own community. One other factor to be
considered is his technical proficiency. One technician
is able to do a skillful repair job in a short period of
time. Ancther technician does the same job in a longer
time. It is logical that the fast, accurate technician will
be able to charge a higher hourly rate than the technician
who works much slower. For the purpose of this illus-
tration, let us assume that the basic value of time is set
at $1.50 per hour.

The next step is to estimate the overhead cost of
doing business. This might be calculated on a monthly
basis. The overhead costs are those that are not directly
chargeable to any particular job. For an example of what
these overhead burdens might be, see Chart I.

CHART I

Examples of Overhead Costs

Item1l. Rent .. ... . ¢ciuiiiiiineaneeonn $50.00
Item 2. Utilities .. ... . v v i v 20.00
Item 3. Heat ... ...ttt ienenas 10.00
Item 4. Office supplies and postage . .. ..... 10.00
Item 5. Advertising expenses .. .......... 20.00
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How 7%42@%

<
IS YOUR LABOR WORTH

by
JAMES M. FOY

Item 6. Shopsupplies . ...... .. 5.00
Item 7. Depreciation of equipment ........ 10.00
Item 8. Operating cost of transportation 20.00
Item 9. Miscellaneous expenses ... ....... 15.00

Total overhead for one month . ..... $160.00

Explanation of overhead costs listed in Chart I:

Item 1. Rent is a large variable; it depends upon
the location of the shop in the community and upon many
other factors. In selecting a figure to be used for illus-
tration, it was intended for that purpose only and is not
indicative of what the rent should be.

Item 2. Utilities cost. This refers to the average
monthly amount paid for light, telephone, water, and
other utilities.

Item 3. Heat. This is the average monthly amount
spent. If $120 worth of coal were purchased during the
winter, this would average over the year at $10 per month.

Items 4 and 5. Office supplies, postage, and adver-
tising expenses. These are self -explanatory.

Item 6. Shop supplies. Solder, soldering paste,
friction and rubber tape, assortment of nuts, bolts, and

* *x Please turn to page 64 * *
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A/OW SOLDERING

MADE TWICE ASEASY! ~

FIRST, the Soldering Aid.
Now, the NEW CBS-HYTRON
SOLDER DISPENSER
makes soldering twice as easy.

No more tangling with haywire coils
of solder. Your thumb on knurled con-
trol wheel of unique Solder Dispenser
feeds solder . . . retracts it neatly when
job is done . . . without waste. A one-
hand tool, Dispenser eliminates time
out to unroll and straighten solder.
Holds 72 inches of solder . . . a month’s
supply. It’s compact . .. light . . . con-
venient . . . pencil-like . . . with handy
pocket clip. Soldering becomes a
pleasure with this time-and-money
saver. Servicemen say, ‘“Wouldn’t be j
without it.” —

HOW TO USE. Your CBS-Hytron Solder Dispenser
comes ready to use . .. with 20 lengths of 0.050-inch,
40/60 activated rosin-core solder.

To start: Point Dispenser vertically downward. Shake

a length of solder into position ... at the same time

e APR". 15 rotating the knurled wheel toward you to begin the
feed. Roll out an inch of solder and go ahead with the

THROUGH MAY 31 job. Need more solder? Just rotate the wheel with

your thumb. When through, turn wheel away from you
to draw unused solder back into Dispenser.

You can get this complete pack- Knurled ¢ Di R Al v
pril 15 through May 31. Your CBS-Hytron ackage of B0 specially cut and sealed RoAIl givar
will give you a free Solder Dispenser (loaded with P ¢ d 4 -

: . iy d you four months’ supply. Plus the month's supply already
20 Ref#fs) . . . and a plastic tube of 80 additional Refills. loaded in the Dispenser.
to last 5 months.

Your new Solder Dispenser is fun to use . . . a natural
companion to your Soldering Aid. And your Dispenser

rmeieen R Solder Dispenser saves you time and money, too. Get yours today!
) New 50
N oravarmen land 80 Refills)

LIMITED F

WITH YOUR ORDER FOR CBS-HYTRON TUBES . . .
ONLY 75 RECEIVING OR 3 PICTURE TUBES
Just order 75 CBS-Hytron receiving tubes...or 3 CBS-Hytron
picture tubes. Your CBS-Hytron distributor will give you this
valuable, time-and-money saver . . . free. Remember, offer is
limited to April 15 through May 31. And the unique Solder
Dispenser and Refills are available only on this special offer.
ACT NOW!

YT Rn di CBS'HYTRUN Main Office: Danvers, Mass.
\M’ A Division of Columbia Broadcasting System, Inc.

A member af the CBS family: CBS Radio « CBS Television
Columbia Records, Inc. « CBS Loboratories « CBS-Columbia « and CBS-Hytron

RECEIVING TRANSMITTING SPECIAL-PURPOSE TV PICTURE TUBES . CRYSTAL DIODES AND TRANSISTORS

Manufacturers of
Receiving Tubes Since 1921
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UHF Converter Granco Model LCU

The UHF all-channel convert-
er, Granco Model LCU shown in
Fig. 1, is manufactured by Granco
Products, Inc., of Long Island City,
New York. This unit converts the
UHF signzl to a frequency which can
be received on either a channel-5 or
channel-6 setting of the television
receiver with which it is used. The
choice of channels 5 or 6 depends
upon which of these channels happens
to be unoccupied in the particular
operating location.

Two front-panel controls are
employed in the Granco Model LCU:
(1) a function selector switch with
OFF, VHF, and UHF positions; and
(2) a tuning control. The unit fea-
tures a slide-rule type of tuning dial.
On the rezr of its chassis, it has an

A description of circuits and equipment

for Ultra High Frequency reception.
by GLEN E. SLUTZ

OFF-VHF.UHF
SELECTOR

TUNING

Fig. 1. Granco UHF Converter Model LCU.

AC socket for the TV set so that the
television receiver may be turned on
and off by the switch on the convert-
er. With this setup, the ON-OFF
switch on the receiver is left in the
ON position at all times. In the VHF

position of the function switch on the
converter, the unit is kept in a stand-
by condition; and the signal from
the VHF antenna is coupled to the
antenna input terminals of the tele-
vision receiver. In UHF position,
the function switch sets the convert-
er into operation and the output of
the converter is fed to the TV re-
ceiver. At the same time the VHF
antenna is disconnected, shorted, and
grounded to prevent interference.

A schematic of the Granco
Model LCU is presented in Fig. 2.
The unit employs two capacitively
tuned coaxial cavities — one for the
preselector and the other for the
6AF4 oscillator. Both the preselec-
tor and the oscillator feed a 1N82
crystal-diode mixer, the output of
which is amplifiedby a 6CB6 pentode.
The power supply in the converter

* * Please turn to page 86 * *
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Fig. 2. Schematic of Granco Model LCU.
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WHY YOU WILL
STANDARDIZE

BUSS OFFERS A COMPLETE
LINE OF FUSES

It is easy and economical for
you to choose the exact fuse
for your requirements. Select
from dual-element (slow blow-
ing) renewable and one-time
types . . . in sizes from 1/500
ampere up, plus a companion
line of fuse clips, blocks and
holders.

N EW complete

TELEVISION
FUSE LIST

16

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

SEND TODAY FOR YOUR FREE COPY!

FIND iT PROFITABLE to
on BUSS FUSES

A fuse is a small but significant component part — for a
faulty fuse that fails to protect — or a fuse that blows
needlessly may reflect, in your customer’s mind, on your
product or service.

Dependable electrical protection is
not an accident with BUSS fuses.

The makers of BUSS fuses maintain rigid quality control
by testing every fuse in a sensitive electronic device that
rejects any fuse not properly calibrated, properly constructed
and right in all physical dimensions.

That is why you can be sure that a BUSS fuse will always
operate as intended under all service conditions.

“Trouble-free” BUSS fuses can help protect your good-
will, reputation and profits.

Then be profit wise, change your buying and stock records
today — to standardize on genuine BUSS fuses.

In sales and service capitalize
on the BUSS trademark.

Millions and millions of BUSS fuse installations
in homes, on farms and in industry have firmly
established BUSS as the known brand. When you
furnish a BUSS fuse your customer accepts it as the
best possible fuse. So let the BUSS trademark help,
in its own little way, to build your reputation for
quality and service.

Makers of a complete line of fuses for home,

farm, commercial, electronic and industrial use W
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Audi®”

N\ POWER OQUTPUT
CABLE

The majority of high-fidelity
systems make use of preamplifier,
equalization, compensation, and con-
trol circuits incorporated either in a
separate unit or in the amplifier or
tuner if a tuner is employed. The
separate preamplifier and control
unit, which canbe installed in a suitable
location, :s used in most of the larger
installations in order to obtain the
desired flexible control of the system.

The McIntosh Model C-108
Audio Ccmpensator is an excellent
example of high quality preamplifier
and control unit of the separate-unit
type. Its electrical and mechanical
features are very interesting and
reflect the trend in design of units of
this type.

The manufacturer describes
the Mode! C-108 as being a complete
controlunitfor professional and home
entertainment systems. That is a
good description, for this piece of
high quality audio equipment is capable
of providing excellent results when it
is operatedin the correct manner with
most any high-fidelity sound system.

Simplicity of operation is very
desirable necause the uninitiated user
may find that a panel full of controls
is quite confusing. Nevertheless,
certain controls must be provided if
the best sound reproduction is to be
obtained. It is interesting to see how
this problem is handled in the McIntosh
Model C-108.

Looking at the front of the C-108,
shown in Fig. 1, the following con-
trols are visible:

Selector switch,

Rumble filter,
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RUMBLE RILTER
SWITCH

INPUT s
SELECTOR SWITCH

d Ac
RECEPTACLE

by
Robert B.
Dunham

AC
LINE CORD

AUXILIARY OUTPUT
4

No. 1 INPUT
Fig. 1. Front and

Rear Views of Mcin-
tosh Model C-108
Audio Compensator.

Crossover switches,

Bass tone control,

Roll-off switches,

Treble tone control,

Aural compensation switch,

Volume control and On-Off
switch.

This array of controls gives a
good idea of the flexibility which can
be cbtained with this unit. At first
glance,they may present an awesome
and forbjdding sight; but their names
explain their purpose and use. The
operating instructions accompanying
the C-108 are very complete and
easily understood. Careful study of
these instructions makes it evident
that operation of the unit is not so
complicated as it seemed at first.

The manufacturer has been
foresighted in that he has furnished
special stickers to be attached to
records. After the correct equali-
zation control settings have been
found for a record, the settings can
be indicated on the sticker for con-
venient reference.

The following items are visible
from the rear, as shown in Fig. 1:
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CROSSOVER
SWITCHES b1
&

ce. e

LEVEL CONTROL POWER

OUTPUT

ROLL OFF
SWITCHES AURAL COMPENSATION

SWITCH
T "u
-t

\Mj '

Y TRLLLLE

VOLUME CONTROL
1 AND
ON-OFF SWITCH
UGHT  TREBLE TONE

BASS TONE CONTROL

CONTROL

COAXIAL
12AX7

CABLE TUBES

No. 3 INPUT

/ No. 4 INPUT
s

s ‘é— No. 5 INPUT
o ik

== __No. 2 INPUT
LEVEL CONTROL

AND =

PLUG

Five input jacks,

Two input-level controls,

Output jacks,

Auxiliary output jack,

Power and output cables,

AC receptacle,

Three 12AX7 tubes.

A schematic diagram of the
equipment to be discussed appears
in Fig. 2. Many features of con-
struction and design may be noted in
the illustration of Fig. 3, and their

discussion will progress through the
units, starting at the inputs.

Five inputs are provided as
follows:

Input No. 1 for an AM-FM tuner, tape
recorder, crystal phonograph pickup,
or crystal microphone.

Input No. 2 for the same as input No. 1.

Input No. 3 for a low-impedance
microphone,

* * Please turn to page 78 * *
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Service Procedures 1o

Speed Repair on

Poritable Radios

Starting shortly, the sunshine,
the temperatures, and the length of
the day will effect their proper com-
bination and the portable radio season
will be with us again. For entertain-
ment on the beach, or at picnics, for
keeping abreast of sporting events,
or for the simple purpose of staying
close to news developments in the
world, the portable set is affection-
ately held in high regard. It is small,
cute, but eminently practical.

In most parts of the country,
climatic conditions are such that a
boom during the summer months is
the usual pattern of service require-
ments for the portable design. These
service requirements, however, do
furnish a good opportunity for income,
particularly valuable since it may
offset the slide in revenue from ser-
vice operations on other types of elec-
tronic equipment for entertainment.

So, when portables start show-
ing upin your shopin the near future,
have your stock of replacement bat-
teries, tubes, and other accessories
in order to accurately and speedily
effect repairs.

18
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Some of these jobs canbe pretty
tough. Portables are small, and
compact design has to be employed
to make themthat way. Where spacing
is critical, it doesn't take too much
misuse to provide trouble.

A groupof some typical present -
day portables is presented in the
photograph in the heading. Actually
the job of repairing these personal
portables can be eased by setting up
a regular routine or system for
checking them. The following at-
tempts to aid the reader in locating
and recognizing the troubles in these
sets. Also discussed are ways of
reducing future failures and repre-
sentative case histories of actual
service experiences.

Isolation Transformer

A point that can never be over-
stressed is the importance of using a
variable isolation transformer when
working on AC-DC sets,whether they
are portables or not. The first and
foremost reason for this is the safety
factor. Working on these sets when
they are plugged into the line can be
extremely dangerous. Even if your
workbench is wood and has no metal
in it, a few pieces of test equipment
which do not use isolating power

www americanradiohistorv com

by HENRY A. CARTER

transformers may be around; and so
the danger exists between the ground
lead of such an instrument and the
chassis of the radio.

Another good reason for using a
variable isolation transformer is that
it provides a means of varying the line
voltage to give a set a more thorough
test. This can be a great advantage
whentesting to see at what line voltage
a local oscillator will quit operating.
Sometimes, a converter tubebecomes
weak or a resistor changes value and
causes oscillator cutout at moderately
low line voltages. If you have no way
of varying the line voltage, you are
hampered in trouble shooting this
difficulty. A type of variable isolation
transformer can be seen in Fig. 1.

Batteries

Battery replacement information
is almost a must. All too often a
customer will bring in a set to get
batteries without knowing what type
of batteries it uses. Service litera-
ture listing the proper battery for a
given set is needed in a situation like
this.
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Batteries should always be test~
ed under load. Measuring the voltage
of a battery when it is out of the cir-
cuit is useless from a practical
standpoint. For instance, a battery
which measures near normal voltage
without a load may drop to a very
low value whencurrent is drawn; yet
if the load is removed again, it will
jumpback up tonormal voltage. This
is due to the fact that as a battery
ages the internal resistance increases
to such a point that all the voltage
may be dropped across this internal
resistanc2. For this reason, a bat-
tery that shows virtually the proper
voltage when measured without a load
may be seriously deficient when
measuredunder load. When a battery
under load drops below 60 per cent
of its new-battery rated voltage, it
should ordinarily be replaced.

On2 further word about bat-
teries — a selection of the various
types and sizes should be stocked.
It is not = good policy to overstock,
however, because batteries age on the
shelf andtheir efficiency is reduced.

Trouble-Shooting Tips

Listed below are a number of
troubles commonly encountered in
portable radios. A receiver may have
any one or a number of these.

1. Weak batteries.

2. Dezd tubes.

3. Microphonic tubes.

4. Defective selenium rectifiers.

5. Corroded battery contacts and
tube sockets. (Corrosionis especially
prevalent in areas near salt water.)

6. Corroded or loose switch con-
tacts. (Check to make sure that the

door switeh shuts the set off when the
door is closed.)

Fig. 1. A Variable Isolation Transformer.
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7. Broken antenna connections.
(Connections to antennas in doors are
susceptible to breakage.)

8. Frayed battery leads or line
cords. (Replace these to prevent
future shorts.)

9. Broken cabinets. (Replace
these to eliminate the possibility of
shock to customers.)

10. Faulty alignment. (For good
sensitivity, alignment is very im-
portant in portables.)

One other thing that should al-
ways be done as a precaution against
futurefailures is to check the current
drain of the A and B batteries. A
receiver employing four tubes with
the filaments connected in parallel
should draw between 225 and 250 mil-
liamperes from the A battery,assum-
ing that the set uses 185, 1R5, 1T4,
and 3S4 tubes. With filaments in
series, the current should be about
50 milliamperes. A receiver which
uses a 67 1/2-volt B battery will
normally draw approximately 7 to 10
milliamperes from this battery,while
one employing a 90-volt battery will
draw about 15 milliamperes. If a re-
ceiver draws current far in excess
of these figures, two things should be
done. First, look up service data
available on the particular set to see
if that much current should be drawn.
If the set draws more than normal
current, look for a leaky capacitor or
some other defective component.

Tools

Some of the tools that can be
very useful in servicing portable
radios can be seen in Fig. 2. These
tools must naturally be small and
slender. Most personal portable
radios are very small and necessarily
cramped for space. For this reason,
a pencil soldering iron is sometimes
required to reach a particular con-
nection. An iron of this type is shown
in Fig. 2. This soldering iron is not
toogood for general shop use because
of the very small tip which does not
produce much heat; however, it is
ideal for service work on portables.
In most cases, a soldering gun will
be small enough to get at the com-
ponents in portables,whereas regular
soldering irons are too large and
radiate excessive heat whichcan very
easily overheat components. It is a
well-known fact that very little heat
is required to alter the resistance of
a half-watt resistor or to melt the
plastic insulation off the wiring. The
need for extra long or needle-nosed
pliers for this work is quite obvious,
since the space is s¢ limited and the
parts so close together that larger
pliers are cumbersome.
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The soldering pick and the wire-
dressing tools are ideal for tracing
circuits and for locating shorts in
these small sets. These tools can
also be seen in Fig. 2.

Case Histories

In order to present an over-all
picture of the many different troubles
that can happen to portable radios,
we have chosen a few case histories
which have provedtobe quite interest-
ing. They are not being presented to
evaluate the various sets in any way.
Instead, we hope that by citing these
experiences, you will be .able to save
considerable time when you are con-
fronted with similar problems.

A. NO RECEPTION

Case No. 1.

A customer brought a Crosley
Model 11-301U into the shop for re-
pairs. He said that the set had been
getting a little weak and that it sud-
denly quit playing altogether except
for some static and noise. When asked
if he wanted new batteries put into the
set while it was in the shop, he re-
plied that he did since he had thrown
the old ones away the fall before and
had been using the radio on AC.

After a check of the tubes, the
next steptakenwas tocheck the recti-
fier, which inthis case was a 65-mil -
liampere selenium unit. It proved to
be very weak and was replaced. This
did not, however, completely finish
the job. Although the voltages came
back up to normal and the static and
noise were louder atthe same volume
setting as before, it was still impos-
sible to tune in a station.

The converter tube had already
been checked, so it was known to be
good; therefore, the next step was to
check the components in the conver-
ter stage. While checking the oscil-
lator coil with an ohmmeter, it was
found that the primary was open.
After the coil was replaced, the set
was completely realigned.

* * Please turn to page 58 * *

Fig. 2.
Radlos.

Typical Tools for Servicing Portable
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Ol o Actually out-performs the
325.6 stacked CHAMPION

from 1V2 to 3 DB more
Low Band gain

and 1 DB more
High Band gain!

Channel Master proudly introduces the SUPER
CHAMP — the newest addition to the Champion
antenna family. The Super Champ is a super-
powerful antenna that provides extraordinary
VHF-UHF reception at greater distances than has
ever before been possible.

How it Works:

The Tri-Pole assemblies of the stacked Champion
have been wider-spaced by the addition of a third
reflecting screen between the antennas. These an-
tennas are joined with a newly-designed half-wave
stacking harness. The result: Tri-Pole assemblies are
spaced a full half-wave on the Low Band, increasing
both Low and High Band gain.

Champion Performance on UHF

In addition to its sensational VHF per-
formance, Channel Master’s entire Champion
series — including the Super Champ — has
been carefully designed to provide excellent
reception on the UHF band. Write for com-
plete technical details.

AVAILABLE TWO WAYS:
As a complete antenna, model no. 325-6

Consists of two Tri-Pole assemblies, three reflecting $54]7
screen assemblies and a special stacking harness for 1
wide-spaced Tri-Pole. list

As a Conversion Kit, model no. 325-7

For converting standard 2-bay Champions into Super $]458
Champs. Consists of reflecting screen and specially- .
designed stacking harness. list

www americanradiohistorv com
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Designed for POWER!
Low Priced for ACTION! -

These new antennas are the most sensitive of their type — feature %

Channel Master’s famous built-in quality at remarkable low prices,

to help you meet competition on any level. Challenger
High Band Yagi

covers channels

3 7 through 13
suss | "
list [} elements

e Featuring
“Tuning Fork”’
for flat gain level

CHALLENGER Broap BaND YaGis e

Here’'s Broad Band coverage with the high
gain and directivity of the Yagi. Ideal for areas
served at present by two or more VHF stations
an the same band and areas where new VHF
stations are being added to present ones, on /
the same band. Feature 100% aluminum con-
struction; are completely preassembied. They
give high gain across the band; high front-to-
back ratio. Can be stacked for extra sensitivity.

model no. Challenger
1526 Low Band Yagi
s 27.78 covers channels
list 2 through 6
e 7 precision-spaced
elements

e 3 driven dipoles

e Boom Bracing

N GLOBE TROTTER

e All-channel VHF fringe area coverage.
o All-channel UHF primary area coverage.
% e 100% aluminum constructioni.

e Completely preassembled — no loose hard-

ware.
(Stacked) model no. 321-2 $ 25.97 1ist
(Single) model no. 321 S 12.64 1ist

\
|

MULTI-BOW

covers channels 14 through 83

Eanan
Rl

e Outstanding fringe area reception. "

e All-aluminum, solid sheet elements. |=

e Free-Space” terminals. -.“l:

Il
e Heavy-duty welded wire screen, bright zinc otit
electroplated. ‘ﬁ -

e 4-bay antenna. T

: model no. f

f . 410 y

The World's Largest Manuﬁ@\'e; s ll;ls.tll

Copyright 1954 Channel Master Corp.

of Television Antennds |'
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Dont  j» improvice...
9 RTV-ize!

FOR FAST, SURE, ECONOMICAL
’/ CONTROL REPLACEMENTS

Il
)
]
the majority of TV controls in use, have compiled
/ the replacement data available to you in the
| \] Clarostat TV Control Replacement Manual

As easy as using the 'phone book. As sure
as if you looked up the original specs of that chassis.
All because Clarostat engineers, responsible for

and the Supplementary Sheets.

Listings are by set-manufacturer’s model
and chassis, part number, Clarostat catalog number,
function and description. Cross references, too.

‘\0 PA T The 265-page Clarostat TV Control Replacement Manval (2nd
> h’/ Edition) and Supplementary Sheets to this Manual provide
A )&® you with our latest TV control-replacement data. Ask your

distributor for the Manual and Supplementary Sheets.

CONTROLS AND RESISTORS

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE

In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario
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DESIGN FEATURES

by DON R. HOWE

H( DET- AUDIO AMP

—l 6AVE
4
T
: . H
e H
—

AVC -——¢

STATION :SD

SELECTOR
AWITCH

| Fig. 1. A Schematic
Diagram of the Auto-
‘ matic Tuning System
‘ Used in the Aircastle
Model 610.FE-153.

Aircastie Model 610.FE-153
Automatic-Tuning System

The Aircastle Model 610.FE -153
automobile radioutilizes a new system
of automatic station selection in
addition to the manual tuning. The
automatic system is placed in oper-
ation by pushing the station-selector
bar. The receiver then begins sweep-
ing the broadcast band. When a
station is received, the mechanism
is automatically stopped. I another
station is desired, the selector bar is
pushed, and the procedure is repeated.

In order to understand this
system, it is convenient to follow step
by step the operation of the circuit in
Fig. 1. The components associated
with this circuit are shown in Fig. 2.

The first step in placing the
automatic station selector into oper-
ation is to pushthe selector bar. This
closes switch S1 and causes current
toflow through relay RY1 and resistor
R5. Three circuits are controlled by
the action of this relay. When the
relay closes, the grid of the audio-
output tube is grounded thus disabling
the audio section during the tuning.

The cathode circuit of the 6AU6
control tube is grounded by a set of
contacts in the relay, and the tube
conducts. The conduction of this tube
causes current to flow through the
relay and hold it closed after the
selector bar is released.

The third function of the relay
is to activate the tuning motor and

April, 1954 - PF INDEX

the motor-actuating solenoid. The
motor is hinged in such a manner that
the activating solenoid causes the
motor shaft to be pulled against a
rubber drive wheel. Rotation of this
drive wheel by the motor causes the
tuning mechanism to tune across the
band.

Upon reception of a signal, a
voltage will appear across resistor
R6 in the grid circuit of the 6AU6
control tube. The voltage on the grid
is sufficiently negative to cut off the
tube. Current will cease to flow
through therelay RY1, and it will open.

The grid of the audio-output
stage is no longer grounded; con-
sequently, the stage will function
normally and amplify the audio
signals.

DRIVE WHEEL

Fig. 2. A Bottom
View of the Aircastle
Model 610.FE-153
Showing the Compo-
nents of the Auto-
matic-Tuning System.

WWW americanradiohistorv com

Power is removed from the
tuning motor and from the motor-
actuating solenoid. The cathode
circuit of the control tube is not
returned to ground, because the relay
contacts are open. The automatic
tuning system will remain inoperative

until the selector bar is again pushed.

Heterodyne Filters

The pleasure in listening to AM
broadcast stations is often inter-
rupted by an annoying heterodyne
from an adjacent station. In order to
alleviate this situation, several
manufacturers of high-fidelity tuners
have incorporated a 10-kilocycle filter
intheir models. Twoexamples of this
filter are shown in Figs. 3 and 4.

Fig. 3 is a schematic diagram
of the filter as used in the Capehart
chassis CR-129. The 10-kc filter
formed by inductance L1 and capaci-
tance C3 represents a parallel
resonant circuit. By inserting this
filter in series with the lead to the
first audio amplifier, a very high
impedance is offered to any 10-kc
signal. The resonant circuit is very
sharply tuned so that a minimum of
adjacent signals are affected. The
annoying heterodyne is therefore
discriminated against without intro-
ducing distortion to the remaining
signal.

The filter employed in the
Hallicrafters Model 1622 is a series

* * Please turn to page 83 * *

MOTOR ACTUATING

SOLENOID RY1 ¢
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RADIART

seal-\

VIBRATOR,E

are TOPS

- The complete rugged service line of vibrators that has
dominated the field for years. Exclusive design plus
controlled manufacture guarantees long-life perform-
ance! Built to “take it”, they work under the most
adverse conditions. You too will agree RADIART

VIBRATORS are the STANDARD of COMPARISON!

the Complete
Replacement line

THE RADIART CORPORATION

CLEVELAND 13, OHIO

TV.ANTENNAS « AUTO AERIALS « VIBRATORS « ROTORS « POWER SUPPLIES
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In the Interest of .

by HENRY A. CARTER

1 12BH7

—] VERT BLOCKING VERT
0sC OUTPUT

112BH7

hi) Fig. 1. Schematic Di-
agram of Vertical
Circuit of Typical TV
Chassis.

@ BOOST B+

Verticol Linearity Troubles

The task of locating troubles,
which cause poor vertical linearity,
can frequently be very difficult be-
cause of their varied origins. Oc-
casionally, customers, through their
inability to properly describe the
symptoms, will unintentionally make
the situation even more difficult by
giving misirformation. As a matter
of fact, where a certain distortion of
picture has existed long enough, a
person tends to think of it as being
normal, because he does not remem-
ber what the picture looked like when
the set was operating properly.

Such wasthe case with a 12 1/2
inch television set which was brought
into a repair shop. The complaint
was that the set had no picture. When
asked how the set had worked before
this failure, the technician was told
that it had always been a good set,
with a good picture.

— -1

Upon replacement of the hori-
zontal-output transformer which had
caused the loss of picture, an attempt
was made to adjust the raster to the
test pattern. The technician found it
impossible to obtain a good linear
picture. The top and bottom were
cramped very badly, and the center
of the pattern was stretched exces-
sively. In fact, the raster was so
distorted that the large circle of the
test pattern more nearly resembled
a square. When this was brought to
the attention of the customer, it was
stated that the picture had not been
that way before. Therefore, the ser -
vice technician believed that the
trouble must be in the circuit on
which he had just worked.

He began by checking the boost
voltage, since the vertical-output tube
obtains its voltage from that source.
He found the boost voltage to be of
normal amplitude. Next, the compo-
nents of the plate and cathode circuits

of the vertical-output tube were
checked and found to be normal. The
grid circuit was then checked, and a
discrepancy appeared there. In
measuring the resistance from grid
to ground, it was found that the value
of the resistor in the circuit did not
comply with the schematic diagram.
The schematic called for a value of
3.3 megohms (R4 in Fig. 1), but the
circuit contained a 1.5-megohm re-
sistor. It was obvious in this ease
that an error was made at the fac-
tory. The conclusion was reached by
looking up the schematic of the 16-
and 17-inch sets made by this manu-
facturer. Their larger sets employed
a 1.5-megohm resistor in the grid
circuit of the vertical-output tube.
This was the only difference that
could be found in the circuit.

Since this wiring error was
made at the factory, the customer
was apparently mistaken in thinking
that the set had operated properly
before and had evidently watched the
set with this condition existing for
sufficient time to become accustomed
toit and consider it perfectly normal.
Youcan imagine how muchtroublethe
technician had in convincing the cus-
tomer that the trouble had been in the
set all along and was not something
caused by the repair.

Fig. 2 shows a picture taken
from a televisionscreen. The picture

* * Please turn to page 41 * *

Fig. 2. Picture Resulting From Cpen
Wave-Shaping Network.

April, 1954 - FF INDEX

Fig. 3. Partial Schematic
of Vertical Section

| Showing Wave-

- e | Shaping Network.
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Mew Televids

5 CATHODE
RAY

 Oscilloscotse

This new HICKOK 5" Scope has all
the needed characteristics for ac-
curate TV alignment and service
work. Designed, built and guaran-
teed by HICKOK, the Model 665
will perform every function requir-
ed of it and give long, trouble-free
service within the range of its tech-
nical characteristics.

‘. ¥ ¢
e "“"‘.ga. 9 7ecémmé SPECIFICATIONS

¢ Frequency Range: 0.5 cycles to 700KC, down
3 db.
¢ Accelerating Potential: 1775 Volts (high intensity),
provides very sharp focus.
\ : e ¢ Square Wave Response: Flat, 60 cps. to 100KC,
e with less than 1% tilt, less than 2%, overshoot.

o o Mo D E L * Dual Fuse: B+ is fused and the line is fused.

5 Fused B+ provides protection against trans-
66 former damage. This is another HICKOK ex-

F EATU R E S . clusive feature.

¢ Amplifier: Push-pull, vertical sensitivity 20 MV

e Unitized construction of circuitry . . . HICKOK offers the RMS per inch.
only commereial scopes that are unitized for the service- Horizontal, 30 MV RMS per inch.
man. This unitized construction makes possible the mini- Vertical Input Impedance: 15 MMF, 2.2
mum interaction between amplifiers and sweeps. Megohms.
. . . g . Horizontal Input Impedance: 52 MMF,
e Truss construction . .. new light weight, however, provides 0.1 Megohms.

L’rv:l}tor strength than ('011vcnt}mnul' chassis cona:tr:uctxon. « Sweep Oscillotor Range: 18 cps. to SOKC.
Designed to withstand shock, vibration and humidity.

* Blue hammertex steel case.
o ” ” sLm
eNew 16”7 case depth . . . allows more freedom of place- * 13" H, 167D., 9% W. 23 Ibs. net.
ment on your service bench.
elmproved ventilation design . . . adequately improved

venting around the amplifiers permits these cireuits to THE HICKOK ELECTRICAL INSTRUMENT CO.

operate “COOL” and thus deliver longer, more trouble-
. . Ren 10566 Dupont Avenue =+ Cleveland 8, Ohio
free performance.

e e

caTHODY WAY

cians and engineers in this special limited offer. Write for your free copy today!

New Hickok Oscilloscope book. 24 pages describing and ilfustrating a scope’s best

dee use in servicing work. Priced at $1 ... offered free to professional service techni-
| I )

S
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HERE IS WHAT IT WILL...
...HELP YOU DO...

@ Trouble-shoot a TV receiver and quickly go from stage-
to-stage to locate TV trouble.

# Accurately view actual peak-to-peak wave shapes.

® See excellent Square-Wave response. Better than scopes
costing up to $20 more.

High Low
Frequency Frequency

d -— @ e

® High Input Resistance. Important to have to above 2
megohms—higher than this is of no value.

# Low Input Capacitance. All HICKOK Scopes have this
important feature.

® Ask your Parts Jobber for a demonstration of the
HICKOK 665 soon. See for yourself how the 665 will
profitably speed your present TV service work.

MODEL
665

Outstanding...has all the essential fea-
tures for profitable TV receiver servicing.

Value ... better than any other scope in
its price range.

Proved ... by thousands of TV Technicians
who are already profitably using the 665.

Price .. .islow ... $129.50.

Quality . . .
high. This scope is not a kit—not a box of

and value is exceptionally

parts—not an off-brand scope made for a
Known Company by an Unknown Manu-
facturer—not a cut price deal to unload
an inferior scope.

Guaranteed . . . the 665 is completely
engineered, tested, manufactured and
guaranteed by HICKOK, and backed by
44 years of engineering accomplishment
as the world's leading manufacturer of
electrical-electronic test equipment.

LOW CAPACITANCE

Prabe. ..

The HICKOK TVP-1 low capaci-
" tance probe extends the usefulness of any
scope. Available from your Parts Jobber.

Model TVP-1

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10566 DUPONT AVENUE .

April, 1954 - PF INDEX
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STANCOR

YOUR MOST COMPLETE SOURCE
OF TV REPLACEMENT
TRANSFORMERS

Ask for Siancor’s new TV "“E S‘A“('

Rzplacement Guide listing
replacemant applications
for these transformers in
6800 TV moadels and chas-

sis, FREE from your local
Stancor distributor, or from
Chicago Standard Trans-
former Corporation.
®

Stancor transformers are
listed in Sams Photofact
Foler andl mRiCounters 3594 ELSTON AVE. o CHICAGO 18, ILL.

facts.

CHICAGO STANDARD

TRANSFORMER CORPORATION

EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N.Y.
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A UNIVERSAL
SUBSTITUTE
SPEAKER

Parts and Design of a
Unit for Checking Audio
on Speakerless Chassis

The average owner of a tele-
vision receiver is inclined to notice
a defect in the picture on his set be-
fore he pays particular attention to a
deterioration in the sound. To the
service technician, however, both
symptoms are important for correct-
ly diagnosing the trouble. It is
therefore essentialthat a sound check
be made on every televisionreceiver
brought intothe shop for repair,even
though the complaint may be with the
picture alone.

A sound check requires that a
speaker be employed when a set is
serviced. Some technicians remove
the speaker every time a chassis
must be taken out of its cabinet for
bench work. Others take the speaker
into the shop only whenspecial sock-
ets or plugs are required to connect
it to the receiver chassis; special
sockets or plugs are needed usually
when field coils, chokes, or output
transformers are a part of the speak-
er assembly. Still other service
technicians feel that, regardless of
type, the speaker assembly shouldbe
left in the cabinet unless a defective
unit is suspected. They believe that
a good speaker may be damaged by
handling.

Each procedure has its advan-
tages and disadvantages. The first
two involve the risk of possible
damage to the speaker, but they as-
sure that the correct speaker will be
available ai the bench position. The
third methed insures against speaker
damage, but it is likely to involve
lost bench time while a substitute
unit is macde up. If the shop services
only receivers made by certain
manufacturers, test speakers are
probably part of the shop equipment.
Any change in chassis design, how-
ever, could bring about a change in

April, 1954 - PF INDEX

Fig. 1. Internal Parts
Layout of Substitu-
tion Speaker Assem-
bly.

the speaker assembly or connecting
cable; andthis would require another
test speaker. A great number of in-
dividual test speakers would be
necessary if the shop serviced all
makes and models.

A very common method of as-
sembling a substitute speaker in the
shop is to take a speaker, an output
transformer, and a choke (if re-
quired) and to connect these com-
ponents to the receiver by means of
test or clip leads. Obviously, this is
atime-consuming process, and some -
times errors are made which cause
further loss of time. An example of
such an occurrence might be the in-
advertent omission of a power -supply
component mounted on the speaker in
the set. The voltage distribution to
other parts of the chassis can change
because of this omission, and the re-
sult may be the appearance of trouble
where trouble does not really exist.

The problem of having a test
speaker in the shop for every job and
of making it possible to leave the
customer's speaker in the cabinet
has been solved by one shop with the
unit described here. This device
usesonly a few parts all of which can
be easily obtained. The complete unit
was built in less than one hour. It
has enough flexibility to permit
almost any newly encountered speak-
er assembly to be duplicated by the
simple addition of a new set of leads
and a new plug or socket.

wWWw americanradiohistorv com

Basically, this unit is not new
since many service shops have used
test speakers from the time they
started in business. Its flexibility,
resulting from the use of plugs and
jacks instead of switches, makes it
practically impossible to find any
existing speaker assembly which can-
not be duplicated in a matter of a few
minutes. It has beenused for several
months by a shop servicing all makes
and models without finding one speak -
er that could not be duplicated.

This particular unit was built
into a portable box of lightweight
metal, but it is conceivable that some
shops would prefer to make it a per-
manent part of mounted bench equip-
ment. A PM speaker, two heavy-
duty chokes, an output transformer,
and the necessary jacks are mounted
in the box, as shown in Fig. 1. The
box and all the components are stand-
ard items available from parts dis-
tributors. A list is included with this
article to show the parts used in this
particular assembly. Choice of each
item can be dependent upon availabili -
ty or personal preference, since the
only critical items are the plugs and
sockets used on the receiver end of
the cables. These must duplicate
the plugs and sockets used by the
receiver manufacturers.

The values of the two chokes
were chosen after checking several

* * Please turn to page 76 * *
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PEOPLE WON'T LOOK FOR YOU T0 GIVE YouU

RADIO AND TELEVISION SERVICE BUSINESS . ..
L

> 3
&cam YOU’RE PRETTIER @THAN YOUR COMPETITOR OR

/

W @// \ \/ @;
~ @ @7 B
gﬂd@“dé YOU EMPLOY MORE MEN ;@;} ,,6@/7, o OR

V4
é’em“:de < —
YOU HAVE FLASHIER TRUCKS - é e —

—_—

a n NN
BUT. = n THEY WILL LOOK FOR YOU AND GIVE YOU

MORE BUSINESS™ IF YOU ARE A

BONDED ELECTRONIC TECHNICIAN

M YOU’LL KEEP THE BUSINESS IF YOU USE

@> QUALITY RADIO AND TELEVISION TUBES (L 1
3] LY

MM@ THEY ARE RIGHT...FOR SOUND AND SIGHT!

BETTER ASK YOUR RAYTHEON TUBE DISTRIBUTOR IF YOU CAN
QUALIFY FOR THIS EXCLUSIVE SALES STIMULATOR

%In a recent survey Raytheon Bonded Electronic
Technicians indicated that the Raytheon Bonded
Program boosts their volume and profit at least
10 per cent. .

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MANES ALL THESLE
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TEST EQUIPMENT

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

Converting the Hickok Videometer
for Color-Television Servicing

Previous mention was made in
this column concerning a conversion
kit supplied by the Hickok Electrical
Instrument Company for use with
their Model 650 videometer. With
this Kkit, No. 60C, the owner of
a Model 650 may convert it to the
Model 650C which provides a black
or white doc pattern. The availability
of the white dots extends the useful-
ness of the instrument to include ad-
justment of focus, DC convergence,
centering of individual beams, purity
coil, and dynamic convergence of
color TV receivers. The dot pattern
also permits the checking of linearity
and aspect ratio in the same manner
as is done in monochrome receivers.

Such a conversion was recently
made in our laboratories and proved
to be rather simply and easily done.
A photograph of the kit appears in
Fig. 1. Tre kit consists of a 6AB4
tube with all of its necessary circuit
components mounted on a bracket,
self-tapping mounting screws, a
single-contact terminal strip, and a
plug for a half-inch hole. Complete
step-by-step instructions and dia-
grams are ‘urnished with the kit. To
make thisconversion, it is necessary
to drill only three extra holes — two
in the chassis to mount the bracket
assembly and a half-inch hole in the
top of the zase to allow for screw-
driver adjustment of the switch shaft.

The first step is to remove the
Model 650 from its case by removing
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ten screws from the front panel and
two screws fromthe rear of the case.
Figs. 2A and B show the chassis and
front panel removed from the case,
and the areas involved in the con-
version are indicated.

The second step is to unsolder
the connection of C30 at the ground
lug under one of the nuts holding the
socket of the 12AY7 (V8) to the chas-
sis. The unsoldered end of C30 is
then transferred to a ground lug on
terminal strip U as indicated on the
instruction leaflet in the kit. C30 is
designatedas .1 mfd inthe instruction
leaflet but is specified with a value
of .05 mfd in the Hickok manual for
the 650, Actually in the 650 that we
converted, C30 was comprised of
three capacitors in parallel between
pin 2 of V8 to the chassis. Whatever
the arrangement may be in any parti-
cular case, the object in moving C30

Fig. 1. Hickok Kit No. 60C for Converting
the Hickok Model 650 Videometer to Model
650C.

WWW americanradiohistorv com

by PAUL C. SMITH

is to clear a space for mounting the
converter assembly and to provide
room for making the necessary con-
nections.

Atemplate is furnished with the
instruction leaflet for the purpose of
locating the mounting holes for the
converter bracket. This template can
be cut out and placed at the proper
position on the chassis, and the posi-
tions for the two mounting holes can
be marked with a center punch. The
mounting holes are drilled with a
No. 35 drill, and the bracket can then
be fastened in place with the two self-
tapping screws.

The single-contact terminal
strip isthen mounted under one of the
nuts holding the socket of the 12AY7
(V8) to the chassis. In our case this
was the nut nearest pins 4 and 5 of
V8.

Since complete step-by-step
instructions are furnished with the
kit, it is an easy matter to complete
the wiring intothe circuit of the con -
verter assembly.

Only three electrical connec-
tions are made from the assembly,
not counting the ground connection
which is made automatically as the
bracket is mounted to the chassis.

Another cutout templateis fur-
nished for locating the half-inch hole
necessary for operation of the switch.
The switch shaft is slotted for screw-
driver operation. When the switchis
not being operated, this hole is
covered by the hole plug supplied with
the kit.

Fig. 3 shows the chassis after
the assembly has been mounted and
wired. After a careful check of the
installation, the chassis may be re-
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draw a head
Q on quality...

IF YOU'RE IN
TV SERVICE FOR KEEPS

Television service is big busi-
ness —one of the fastest grow-
ing in the nation. If you're
shooting for all the marbles
and aiming for the secure
future TV service provides,
remember today’s service
builds tomorrow’s reputation.

¥

As in any big business, the
strongest foundation for the
future is a reputation built
upon sound technical and busi-
ness methods. In TV service,
it's good business to back up
your highly specialized work-
manship with the highest qual-
ity replacement parts.

You can depend on Du Mont
quality picture tubes to do
more for your service.

-

Pheto by Robert R. Long — From PHOTOGRAPHY ANNUAL

Replacement Sales, Cathode Ray Tube Division
Allen B. Du Mont Lahoratories, Inc., Clifton, N. J.

PIONEER IN BIG PICTURE TUBES * ORIGINATOR OF THE FAMOUS BENT-GUN AND SELFOCUS °
*Trade-Mark W LEADER iN HIGH-RESOLUTION * MAJOR SUPPLIER TO MOST FINE TELEVISION RECEIVER MANUFACTURERS

MAVW ameri



AREA OF CONVERSION

CONVERSION BRACKET
| MOUNTS HERE

SINGLE CONTACT
TERMINAL STRIP
MOUNTS HERE

—

——

:f
L12AY7 (v8)

Fig. 2. Two views of the Hickok Model 650 Chassis Showing the Area of Conversion.

placed in the case and the unit is
ready for tzsting. For normalopera-
tionthe newly installed switch should
be turned clockwise, and for white
dots or bars the switch should be
turned counterclockwise. The manu -
facturer's notes state that if the
greater intensity of the white bars or
dots should be desired, a 100K-ohm,
half-watt resistor can be soldered
from pin2 of the 12AX7 (V9) to chassis
ground. The location of this tube can
be seen in drawing No. 762W in the
instruction book for the Model 650.

Sync Polarity Reversal With the
Jackson CRO-2 Oscilloscope

Owners of the Jackson CRO-2
oscilloscope may not know that a re-
versal of the polarity of the internal
synchronizing signal can be obtained
by adjustment of one of the front-
panel controls, namely, the polarity
control. This is a two-position con -
trol with cne position marked +UP
and the other marked -UP to indicate
that in the first case a signal of posi-
tive polarity applied to the vertical
input will cause the beam to be de-
flected toward the top of the screen
and in the second case a signal of
negative pclarity will cause a deflec-
tion in the same direction. Thus, the
use of the polarity control will cause
a waveform to be inverted on the
screen when the control is switched
from one position to another. This
is the purpose of the control as de-
scribed in the instruction manual for
the Model CRO-2.

A partial schematic showing the
5UP1 cathode-ray tube and a portion
of the deflection circuits appears in
Fig. 4. S3 is the aforementioned
polarity control or switch; and itcan
be seen that its action is to apply the
output from C11 or C12 to first one
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then the other vertical-deflection
plate, depending upon the position of
S3.

SLOTTED SHAFT FOR OPERATION
OF COLOR CONVERTER SWITCH

Fig. 3. Chassis of Hickok Model 650 After
Conversion.

Internal synchronization of the
scope sweep is obtained by applying
a portion of the vertical-amplifier
signal tothe grid of the sweep multi-

vibrator. This signal is taken from
the junction of R29 and R30, and
therefore its polarity depends upon
the position of S3.

In applications where polarity
of sync signal is important or critical,
S3 can be used to select the desired
polarity, provided that the accom-
panying inversion of waveform is not
objectionable.

Read the Instruction Manval

Addtothe ""Famous Last Words"
column -— "'Shucks! I don't need
any instruction manual.""

Or, we might begin with

'* Breathes there a man with soul so
dead who never to himself has said
..'"" — '""Hey! A brandnew Super -
soncis 8 ! I wonder what this knob

* * Please turn to page 74 * *
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FROM
PUSH-PULL
VERT. AMP.
Fig. 4. Partial Sche-
matic of Jackson
CRO-2 Oscilloscope

Showing Polarity Re-
versal Switch and
Take-off Point of the
Internal Sync Signal.

FROM
PUSH-PULL
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R For auto radio repairs
that are right the first time...

"L AT
;&

... use Mallory Precision Parts

You need have no worries about customer
call-backs . . . if you use Mallory components
in your repair work. Mallory vibrators, capac-
itors and controls are precision-designed . . .
precision-built . . . to give you and your cus-
tomers precision performance.

That’s why it is to your advantage to depend
on Mallory components for all your service
jobs—automobile radios . . . TV sets . . .
home radios.

For UHTF television conversions, Mallory converters lead the field.

CE T E T E S
v.\)," Q , v.\,\’ ,.\
< Ao -« ot
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All these Mallory components are designed
for high temperatures ... an essential for

auto radio service

Mallory Vibrators

were the first vibrators on the market and Mallory produces more
for set manufacturers than all other makes combined. The Mallory
Vibrator’s patented, tuned mechanism assures long, dependable
performance. Use them always . . . and be sure you have a copy of

the latest MALLORY VIBRATOR GUIDE. It’s a complete cross

reference listing and service guide.

Mallory Midgetrols®

4
will meet all your control needs in both single and dual types. .
They are casy to install because of simplified design and con-
struction. Accurate resistance values and extremcly smooth
taper curves mean long, trouble-free performance. Ask vour

Mallory Distributor for a copy of the MALLORY AUTO
RADIO CONTROL GUIDE.

Mallory Capacitors

are widely used and preferred as orig-
inal equipment by radio and TV
set manufacturers. The design and
precision construction of Mallory
Capacitors assure longer life up to
85°C—in all standard ratings. Mallory y
FPs are the only fabricated plate
capacitors for the replacement mar-
ket. Mallory Plascaps® with superior
moisture-proofing ahd permanently
secured leads are right for your
plastic tubular capacitor nceds.

A ‘ .
M P.R.MALLORY & CO.Inc. Y
CAPACITORS ¢ CONTROLS  VIBRATORS * SWITCHES « RESISTORS

RECTIFIERS » POWER SUPPLIES * CONVERTERS * MERCURY BATTERIES
APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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ADVANCED FLYBACKER
CUTS DOWN SERVICE TIME

RCP Model 123 Provides
Fast, Reliable Test of
Flyback Transformers
and Yokes.

Designed for speedy servicing of
the horizontal output circuit in all
TV receivers. the Flyhacker is the
latest design to come from the
laboratories of the Radio City
Products Co., 152 W. 25th Street,
New York 1, N. Y.

Extremely sensitive, the Model 123
Flybacker immediately shows up a
single shorted turn in a flyback
transformer or voke. TIts light,
portable design serves to advantage
in the shop and in the home.

All tests can be carried out with the
components in place in the TV re-
ceiver. Call-backs can be prevented
by checking all flyback transfornters
and yokes in stock for opens, shorts,
ctc. Flybacker tests are also ap-
plicable to inductive windings on
any transformer, choke speaker,
solenoid, relays, etc., where the im-
pedance is not relatively low. In
fact, the instrument may be used
as a proportional AC Ohmeter,

Easy to Operate

Minimum of connections necessary.
All you do is remove flyback plate
caps—set switches—apply leads and
then read meter. The slightest
change in inductance due to a
shorted turn or the effect of inter-
mittents shows up on the meter im-
mediately as "BAD.”

First introduced in December of
last year, the imstrument was an -
nmediate  success.  Service  users
everywhere have lhieaped praise
upon its efficiency and advanced
design,

Here's what they say—
Punxsutawney, Da.
“Remarkable instrument—Con-
gratulations !”
Cincinnati, Ohio,
“Very good!”

Brooklyn. N. Y.

“LExcellent unit—very versatile

The RCP Flybacker is reasonably priced
at only $39.75

—mneeded by every servicemant
—has already paid for itself!”
Donora, Pa.

2

“Wonderful instrument. . . .

RCP Model 655 provides for the accurate
measurement of complex waveshapes.

PERFECTED PEAK-TO-PEAK MEASUREMENT
ACHIEVED WITH VTVM “DO-ALL”

New circuit developments inherent
in the RCP Model 655 provide for
the efficient and accurate méasure-
ment of complex waveshapes. It
gives a true reading measurement
of complex and sinusoidal voltages
with  necessary  peak-to-peak  or
RMS value read directly for the
analysis of waveforms in video,
syne and deflection circuits.

Service users indicate a greater
efficiency is attained since sets can
be serviced as the manufacturers
say—the peak-to-peak way. The
combination of this P. to P, weter
and service notes to match. take the
guesswork out of service and speed
up the overall service operation,

Versatility of measurement, built
into cach  Model 655, serves a
variety of industrial applications in
the service of vibrator power sup-
plies, AC generators and all equip-
ment utilizing any tvpe of wave-
form or DC,

The range and the coverage avail-
able with the RCP Model 655 pro-
vides a multitude of advantages.
FFor example, peak-to-peak AC
measurements of from .2V to 4200V
on 7 ranges; AC RMS measure-
ments of L1V to 1500V on 7 ranges ;
DC measurements of from .02V to
1500V on 7 ranges: RESISTANCE
measurements of from .2 ohms to
1,000 Megohms on 7 ranges.

Match the Model 655 with any
peak-to-peak  VTVM — You will
find that comparable performance
can only be found in much higher
priced instruments. Of high im-
pedance design, the DModel 655
makes use of an clectronic halanced
push-pull circuit and peak-to-peak
rectification. The result is an ab-
sence of circuit loading, waveform
error or frequency distortion.

Considering the many advantages
available, the price—only $59.50—
beats any competitive product on
the market.

For further information write Dept PE-4, Radio City Products Co., 152 [Vest 25th Street, New York 1, N, V.

36
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The popularity of the car radio
has increased in leaps and bounds
since World War II. Very few new
cars are now sold without a radio.
Customers are constantly seeking
shops with' facilities for servicing
auto radios. Few general shops have
the space &nd special equipment re-
quired for this work; and even if they
do, labor time may not be available.
Hence, a need exists in many com-
munities for repair shops that can
service automobile radios.

The cbject of this writing is to
acquaint the reader with some of the
things which must be considered in
order to equip and operate a repair
shop for automobile radios on a
profitable basis.

In order to get factual data, we
contacted the owner of a local auto-
radio service shop. He was very
cooperative in supplying us with this
information we needed.

Location

The first thing tc consider in
entering this field is the importance
of the location of the shop. There are
two types of locations which are most
suitable., Probably the best is in or

near what is usually referred to as
'* automobile row'' where most of the

April, 1954 - PF INDEX

CAN BE PROFITABLE

new- and used-car agencies are con-
centrated. Almost every American
town or city has such a section. By
locating in automobile row, your
place of business would be convenient
to those dealers who are a potential
source of business. Most used-car
dealers prefer to have the radios in
their cars in operating condition, for
they know that the over-all impres-
sion of the prospective buyer depends
to a certain extent upon the condition
of the car radio. The dealers can be
solicited for this work.

The second best location is in
a downtown section which is conven-
ient to both downtown shoppers and
workers. If the location is within
walking distance of the downtown
shopping area, the car can be left at
the service shop and the shopper can
conduct his business without need of
transportation. In many cases, the
repair work can be completed by the
time the owner returns. This con-
venience relieves the car owner of
parking problems.

Inthe case of the office worker,
it would be advantageous if space

Fig. 1. Operator of
Auto-Radio Service
Shop at Work.

wWWw americanradiohistorv com
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were available so that this car could
be stored for the day. Thus the
owner could leave the car in the
morning and pick it up after work.
This point should be considered in
selecting a location. The most ideal
condition would be where the lot on
which the building is located is of
sufficient size to provide the re-
quired parking space. If this space
is not available, owners of nearby
vacant or parking lots should be
contacted to see whether arrange-
ments can be made to provide this
space.

If the rent downtown or near
automobile row is prohibitive, then
heavily traveled streets leading in
and out of town may be considered.
If this is the case, it is advantageous
to locate near a shopping center on
one of these streets.

Requirements for the Building

When considering a building
for housing an auto-radio repair
shop, one requirement should be
uppermost in mind — it should have
drive-in facilities.

This arrangement is advan-
tageous to any location and is im-
perative in those sections of the
countrywhere extremely bad weather
is experienced. Moreover,the drive-
in feature is a convenience for both
the customer and the service tech-
nician. The customer can drive right
in and does not have to park his car
on the street. Furthermore, his
impression of the place of business
is enhanced by the facilities pro-
vided to do this specialized work.

* * Please turn to page 47 * *
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conversion...
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UHF
s HIDEAWAY

ALL-CHANNEL TUNER*

Greatest advance yet in UHF conversion! So small—attaches to rear

of TV cabinet with only dial showing, and knob and switch at side.
So simple—works on indoor UHF antenna in most localities. So inex-
pensive—even brand new set calls for a Hideaway when UHF stations

come along.

ACTUALLY COSTS LESS THAN STRIPS
No need to pull out heavy chassis. No need to fuss with turrets. No
need for realignment. Excellent performance, due to coaxial tuning,
preselection, and far greater amplification than with strips.

FEATURES...

e Smallest UHF converter made—only
5% x 3V2 x 2Va.

e Yet a giant in performance — has
everything for superlative perform-
ance—coaxial tuning, preselection,
fine tuning, etc.

e Simplest concealed job known.
Mounts on rear of TV cabinet. Or
placed on top like any other con-
verter, if preferred.

e On-the-button high-ratio tuning.
Easy to operate.

e Preselection for clean, interference-
free pictures. A “must” in areas
with two or more UHF or VHF
channels,

e High amplification means satisfac-
tory operation with indoor UHF an-
tenna in most locations.

e Actually costs less and is more effi-
cient than usual UHF strips. What's
more, it provides continuous tuning
over entire UHF band, eliminating
need for additional strips.

e In three models: HT-1, requires very

little power from set, $15.95 list.

o HT-2, self-powered, $18.95 list. o
Mode! HT-3, self powered, plus low-
noise amplifier, $21.95 list.

GRANCO PRODUCTS INC.

36-17 20th Avenue
LONG ISLAND CITY 5, N. Y.

wwWwW americanradiohistorv com
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PRICE CUTTING. One defini-
tion for the word discount is ''allow
for exaggeration in,' and that must
pretty much coincide with the think-
ing of customers all over the World
instead of just in your own home
town. In India, discounts are a parti-
cular headache to radio dealers be-
cause the Indian customer loves to
bargain so much that he'll generally
ask for the discount even before the
list price.

The leading editorial in a re-
cent issue of Radio Times of India
is devoted to this problem of dis-
counts. Credit is given where due:
'"We, in the radio trade in India, are
fully aware of this exaggeration. We
got it, like aninfection, from the sys-
tem of the radio trade followed in
the USA way back right since 1927."

They go on to say that in this
game of bargaining, nobody emerges
fully satisfied. Even after the deal
is closed, dealer and customer both
mutter unhagpily to themselves, "I
might have secured a still better
price if I had persevered' — a phi-
losophy that cestroys confidence.

The rezl loser, says the edito-
rial, is the radio dealer. In a typical
deal for a set having a list price of
300 rupees and carrying a dealer
discount of 90 rupees, the customer
will end up with a discount of 80
rupees. This leaves the dealer with
a gross profit of 10 rupees, for which
he is accused of profiteering because
the customer is fully convinced that
the sale price of 220 rupees is the
full list price! Sounds familiar,
doesn't it?

A radic-dealer conference in
Delhi passed a recommendation that
the present trade discount be reduced
by 15 per cent, in a move to remove
at least a part of the exaggeration
from the disccunt. One manufacturer
has already acted, and the others in
India are expected tofollow. It means
tough going for a while until the deal-~

April, 1954 - PF INDEX

jo/m e AMevrhoes

Dollar and Sense
Servicing

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

ers in Indialearn to squelchtheir own
bargaining instincts and develop
salesmanship techniques instead. We
wish them success.

AT
LaRe)

CANAL 7. William C. Batista
came up to the office of Electronics
Magazine the other day with snap-
shots of his fine new TV station in
Sao Paulo, Brazil. Mostly it's the
latest GE equipment with studio in a
beautiful structure that was once a
wide -open night club. Just outside is
a circus arena set up for a regular
Sunday morning circus performance
for the kiddies. On the roof of the
building in one photograph, a huge
neon sign spelling out CANAL 7
caught our eye. A query revealed
that this was Spanish for Channel 7.
Canal and channel are both waterways,
sowhy shouldn't theybe airwaystoo?

Actually, a great many technical
words are almost the same in the two
languages. Pick up a Spanish radio
magazine, and you'll be surprised at
how many words you can recognize.

Around the World outside the
United States, Cubaleads intelevision
stations with 10 on the air. Runners-
up are Great Britain 8, Canada T,
West Germany 7, and Mexico 6.
Brazil now has 4, with 3 of them in
Sao Paulo, according to Batista.

HANSOM RADIO. Enough peo-
ple prefer the slowness and charm of
the 19th-century hansom cab to sup-
port a horse-drawn cab service in
St. Louis, Mo. Just as in modern
taxicabs, Motorola two-way radio in
the hansom cab cuts down idle time
between fares. Thus service techni-
cians get new business in a stable, of
all places.

WWW americanradiohistorv com

THE WINNER. It looks as if
glass has come out ahead in the race
with metal for walls of picture tubes.
RCA, pioneering the metal tubes for
black-and-white TV, gave them up
quietly about six months ago, accord-
ing to TV Digest. Except forreplace-
ments, RCA is now making only glass
picture tubes for color as well as for
monochrome.

KILL DEVIL HILL. To findthe
exact spot where the Wright brothers
built this country's first airplane
hangar 50 years ago, National Park
Service men used a modern military
mine detector after getting nowhere
with visual searching over the shift-
ing sands near Kill Devil Hill in
North Carolina. When the detector
registered the presence of metallic
objects, they dug into the sand and
found rusted nails, spikes, tin cans,
and traces of household utensils of
1903 vintage.

E&‘” %
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LINE-UP. If initialtests prove
successful, televising of the daily
line-up of arrested persons at New
York City police headquarters may
become a regular program feature at
each of the 85 precincts in the city,
but nowhere else. A microwave
station is contemplated, with micro-
wave converters added to standard
21-inch TV sets. Almost all detec-
tives would then be able to view the
morning line-up without leaving their
own commands. The private TV sys-
tem could alsobe used for broadcast-
ing pictures of missing persons and
of suspects who are sought.

* * Please turn to page 81 * *

39



NOT JUST CLAIMS

FACT_ 53 CLAIMS GRANTED
IN 5 UNITED STATES PATENTS —

12,585,670; 2,609,503; 2,625,655; 2,644,091; 2,661,423, others pending.

FACT- These antennas positively receive ALL chan-

nels 2-83 from ALl directions without a

rotor motor.

These antennas have consistently OUT-
GAINED and OUT-PERFORMED all others in

actual public demonstrations.

These antennas will unquestionably OUT-
PERFORM all others, on YOUR roof, with YOUR
set, or YOUR money back.

SAVES YOU MONEY. Eliminates rotor motor,
uses only ONE transmission line, uses only
ONE antenna for both UHF & VHF—and only

ONE simple, quick installation.

Perfect pictures have consistently been re-

ceived as far as 3 times the guaranteed

LSt PRicE distances.
$36.75
SféJﬁ?" FACT- ONLY one antenna, ONLY one transmission

line, ONLY one installation. You solve once
and for all your PRESENT and FUTURE antenna
problems.

(38 POLYMICALENE
4 CONDUCTOR TRANSMISSION LINE

Low Loss External Air Dielectric

Matched Impedance

Eliminates End Sealing ?

Eliminates Condensation %

Up to 50% Lless Loss

Than Tubular When Wet 4

Easily Spiraled

No Breaking or Shorting

® Patents Pending - T. M, Reg.

9 POSHION
ELECTRONIC
ORIENTATION
SWITCH

PRICE INCLUDES

Antenna arrays - necessary stacking bars - ¢
position switch - switch-to-set coupler -
v necessary hook-up harness - 72" stand-offs
LIST PRICE ° ) Individually boxed in mailable carton.

435) ESY” NLL CHANNEL ANTENNA CORP.

70-07 Queens Blvd., Woodside 77, N. Y. Hickory 6-2304

JOBBER
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In the Interest of
Quicker Service
(Continued from page 25)

would readily lead one to think that
the set contained two separate and
distinct troables. It appears to have
vertical-lirearity trouble as well as
an arcing ir the high-voltage section.
Any television technician who has
never encountered a trouble resem-
bling this may come tothe conclusion
that it is in the yoke or perhaps even
in the damper circuit, since the
vertical circuit obtains its plate volt-
age from that circuit.

However, such is not the case,
although thes trouble is caused by a
very limited portion of the circuit.
There are at most two components
involved, namely those which made
upthe vertical wave-shaping network
shown in Fig. 3. If either of these
components becomes open for any
reason, it will cause this effect in
this particular set. If the capacitor
C3 shorts, there will be 155 volts
applied to the resistor R8, thereby
burning it in half, opening the circuit
and causing the effect shownin Fig. 2.
This effect may also be caused by a
cold solder joint in this circuit.

Fig. 4 illustrates the many

aried results obtained from different

receivers employing similar circuits.

All resulted from an open circuit in
the wave -shaping network.

Condensation on the Picture Tube

Is there anything more exas-
perating than to bring a chassis out

of a cold truck into the home of a
customer and have the picture tube
fog up so badly that it is impossible
to install the set until it warms up?
The process is always the same —
wipe and wait and then wipe some
more. About the time you think it is
warm enough to put back into the
cabinet, you feelthe screen with your
hand and find it wet again.

Condensation sometimes has
another effect in addition to that of
fogging the screen. It frequently
causes a high-voltage leak between
the bare anode connector found on
some sets and the picture-tube coat-
ing. A leak of this kind can usually
be detected by the odor of ozone that
is produced. Condensation usually
has very little effect on the picture
unless it is bad enough to cause an
actual spark to jump from the anode.
Such a spark causes a ticking sound
and a littleblack streak in the picture.

A very simple method for deal-
ing with the condensation problem is
shownin Fig.5. This method consists
of an ordinary home type of hair
dryer blowing warm air onthe screen
of the picture tube. In a very short
time, the tube will be warm enough
to install without worrying about any
more condensation. Although this
requires a little time, it is still far
short of that time required for the
tube to reach room temperature on
its own.

Hair dryers are owned by many
housewives; however, they are so in-
expensive that it would be advisable

Fig. 4. Various Symptoms Resulting From Open Wave-Shaping Networks.
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to purchase one and carry it in the
truck during the winter season. It
will more than pay for itself in time
saved.

Parts Cabinets

How can a shop be operatedef-
ficiently if the technician must search
the length and breadth of the building
each time he needs a particular com-
ponent? It is a tiresome job to look
through a drawer full of every kind
of hardware imaginable for a lock
washer to put on a volume control.
Some people have photographic
memories, but not many of us are
blessed with this wonderful asset. It
wouldbe much easier tokeep track-of
parts and accessories if we could just
file them in the same manner in which
we file correspondence. With this
thought, of course, comes the auto-
matic realization that it is quite
impractical because of the odd com-
ponent shapes; therefore, we have to
do the next best thing thatis practical.
That would seem to be the use of
cabinets having drawers which canbe
divided into smaller compartments.

There are a number of manu-
facturers producing small-parts
cabinets which willeasily meet these
requirements. They can be found to
meet almost everyone's taste and
needs. We have knowledge of one
technician who has employed the use
of old cabinets that were made for
dental instruments. He said they
work out very well because they con-
tain so many small, slender com-
partments which make them ideal for
holding resistors and coupling
capacitors.

Another service shop bought up
a great many old wooden filing cabi-
nets made for 3 by 5 cards. He then
installed partitions in the drawers
to form smaller compartments. This
also worked out very well.

Fig. 6 illustrates justone of the
many types of small-parts cabinets
available to the technician. This
cabinet was chosen for illustration
because we thought it a good example
of the type needed in a radio and tele-~
visionrepair shop. Itis small enough
that it does not take up too much room
for the number of drawers it contains,
and yet itis very sturdily constructed.
The over-all dimensions for the 20-
drawer unit is 10 inches high, 12 1/2
inches long, and 6 inches from front
to back. It has nonskid rubber feet
on the bottom sothat it can be placed
on almost any surface. It is available
with 12,16, 20, 32, 64,and 128 draw-
ers. Manufactured by Akro-Mils,
Inc., it is sold under the trade name
of Haz~Bin, Jr. It can be purchased
at most radio parts distributors.
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Burton browne advertising

IIN PRIZES

... easy lo wwen

>05

PRIZES!

$2000 -

$500 - 2nd prize,
100 - $10 prizes,

1st prize

$100 - 3rd prize
£00 - §5 prizes

www americanradiohistorv com

HOW TO WIN

To win one of these 503 prizes all you
have to do is complete in 25 words or less
"I like Pyramid capacitors because L
You {ill in this statement on a Pyramid con-
test entry blank which can be obtained from
any electronic parts jobber selling Pyramid
capacitors. You have this entry blank coun-
tersigned by your jobber or one of his sales-
men and forward it to us attached to a
Pyramid Dry Electrolytic Capacitor box top
—the top being the part which carries the
description of the item. There is no limit to
the number of entries which you may make
in this contest but each entry must be accom-
panied by a box top. Full rules for the con-
test appear on the entry blank.

It's so easy. Here is the kind of statement
that might win:

“I like Pyramid capacitors because the line
is so complete that I can always get what
I need and don’t have to worry about an
off-brand capacitor.”

“] like Pyramid capacitors because they
always check out perfectly and don’t deteri-
orate and so I know I won't have to call
back at my expense.”

PYRAMID

PYRAMID FEATURES:

Only one quality—the best at no pre-
mium. All Pyramid capacitors are made
of materials commanded by rigid military
specifications.
All Pyramid capacitors are non-hygro-
scopic.
e Highest quality insulator material used
in all production results in low leakage
tactor.
Exclusive non-contamination technique
guarantees close tolerances and no de-
terioration. Peak performances for life.
e Pyramid capacitors operate unchanged
at ambient temperature of 85° centi-
grade.
Designed by service technicians across
the country for their requirements.
Individually packaged for protection.
Permanently legible, high visibility rat-
ings on each item.
100% absolute electronic inspection be-
fore shipment.

® 000

Pyramid is in its 10th year as a leading
manufacturer of high-quality capacitors.

PYRAMID ELECTRIC COMPANY
1445 HUDSON BOULEVARD
NORTH BERGEN, N. J.



The plastic drawers inthis cabi-
net measure 1 3/8 by 2 3/4 by 5 3/4
inches inside. Fig. 7 shows the
varied ways that the drawers may be
divided into small compartments as
desired. There is a lip on the back
of each drawer to prevent the acci-
dental spilling of the contents when
the drawer is pulled all the way out.
A place is provided on the front of
each drawer for the index labels
which are also provided with the
cabinet.

Servicing Germanium
Diode Circuits

Germanium diodes fail so in-
frequently that many service techni-
cians are misled and do not suspect
trouble in this particular component.
It wouldbe pure folly tobelieve these
diodes incapable of ever failing.
Germanium diodes can develop trou-
bles very similar to those that de-
velop in vacuum tubes. They may go

Fig. 6. Small-Parts Cabinet.
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Fig. 5. Method of
Warming Cold Pic-
ture Tube to Prevent
Condensation.

completely dead, become weak, or
even become intermittent in opera-
tion. In some instances, it can be
determined whether or not a diode
is defective by tapping it andnoticing
whether the picture is affected.

Many technicians feel that a
resistance measurement is effective
in determining the condition of a
germanium diode. Although it istrue
that a very high inverse resistance
(several thousand ohms) would indi-
cate that the unit is probably defective,
such a test is not always dependable.
If a substitute unit is available, a
more positive indication can be ob-
tained by connecting the new unit into
the circuit. In most sets, this is a
simple operation since only two leads
needto be unsoldered. Insome cases,
the diode is mounted in clips which
permit easy removal,

In those receivers having the
germanium diode mounted in an en-

closed assembly, a signal-tracing
procedure is most effective in deter-
mining the condition of a germanium
diode. This is especially true in the
case of a video-detector assembly.
The voltages and currents present in
this circuit are low, and the likelihood
of a component failure other than the
diode itself is remote, If the signal
is traced to the input of the detector
assembly and is absent in the output
circuit, it is very probable that the
germanium diode is defective.

The observance of polarity is
necessary whenreplacing a germani-
um diode. If the unit is improperly
wired into the circuit, a complete
loss of signal or erratic operation
will result; and under some condi-
tions, damage to the new diode will
result. When substituting a new diode
for the purpose of checking the opera-
tion of a circuit, the failure to ob-
serve the proper polarity will give a
false indication.

Excessive heat can permanently
damage a germanium diode. Extreme
care should be exercised when solder -
ing germanium-diode connections.
An effective way of dissipating some
of the heat is accomplished by grip-
ping the lead with long-nosed pliers
between the diode and the solder
connection. By doing this, the pliers
absorb some of the heat from the wire

The length to which the leads
are cut is quite important in some
circuits. If the leads are made too
long, feedback might result. If the
leads are made too short,undue strain
might cause the diode terminals to be
damaged. Lead dress is also an im-
portant consideration. The new unit
should be mounted in as nearly the
same positibn as the old unit.

Henry A. Carter

Fig. 7. Different Ways of Dividing Drawers Into Compartments.
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~ WIN 8,000“

A

STAN
MUSIAL

MICKEY
MANTLE

Westinghouse
LEAGUE LEADERS

AND DEALERS AID CONTEST

You never saw such an easy contest! Just fill in the
names of the teams which were leading each major
league on August 1, 1953. Then you have the first leg
on the $1,000 CASH First Prize in the exciting League
Leaders and Dealer Aid Contest.

Fill in the Entry Blank illustrated on the opposite
page. Have your distributor salesman certify that you
have purchased 25 Westinghouse Receiving Tubes
OR 1 Westinghouse Picture Tube. And mail your

ET-95049

you CAN BE SURE...IF iITs

\%stinghouse

Entry Blank NOW! An early entry can win one of
the big prizes for you.

After naming League Leaders on August 1, 1953,
write your answer to the cartoon situation pictured on
the Entry Blank. Winners will be judged on the basis
of correctness of team selection, and aptness, orig-
inality and effectiveness of cartoon solution.

Enter as often as you wish. The more entries you
submit, the better chance you have at the 209 Big Cash
and Merchandise Prizes. Ask your distributor sales-
man for addidonal entry blanks. He will be glad to
sign them when he takes your tube order.

RELIATRON TUBES

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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N PRIZES...

209 PRIZES FOR SMART SERVICE MEN

2ND PRIZE— %700 in YOUR Choice of Merchandise
3RD PRIZE — %400 in Merchandise YOU Select
4™ PRIZE— $300 YOU Choose the Merchandise

FIRST, SECOND, THIRD AND FOURTH PRIZE WINNERS WILL MEET MICKEY MANTLE OR STAN
MUSIAL IN THE BIG PRIZE AWARD DINNER WESTINGHOUSE HAS PLANNED FOR YOU IN NEW YORK

5 Fifth Prizes of $140 Each in Merchandise ® 30 Seventh Prizes of $35 Each in Merchandise
20 Sixth Prizes of $70 Each in Merchandise ® 50 Eighth Prizes of $20 Each in Merchandise
100 Ninth Prizes of $15 Each in Merchandise

GET ENTRY :1;:::; IFL;S;TRTJE:E: RELIATRONT”“ DISTRIBUTOR

1. Lecgue Leaders on August 1st, 1933, were:

AMERICAN LEAGUE NATIONAL LEAGUE ALL THAT MONEY

TO REPLACE THIS
%] | LITTLE TUBE?

[\\%%

2. Here is what | would say to the lady in the Cartoon:

MY NAME ..ot — e
Sty
SHOP NAME ...ttt
] R I T S e THIS SPACE FOR DISTRIBUTOR SALESMAN'S
CERTIFICATION

CITY et STATE..........ccn.e

| certify this Entry Blank has been qualified

by the purchase of (25 Westinghouse Receiving

Tubes) (1 Westinghouse Picture Tube)
S SALESMAN'S SIGNATURE ....oooooiiiierin i

WES.“NGHOUSE TUBE CONTEST COMPANY NAME ....oooiiviiiiorrroos s sesscssrisnassase s

Box 610, Grand Central Station, New York 17, New York TR S s STATE......ccovee
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To builg 5 healthy, SOMNS Service ;.

NEW WALSCO CLEAN-0-MATIC ...

| Covers contacts on “Standard Coil"” tuners and
keeps them clean, silent, oxidation-free. Very
easy to install. Tube of “Tunerlub” and crocus
cloth included
Cat. No. 1200

$1.50 net

NEW WALSCO REEL-EASY

Portable wire ree! holder. Light, durable, com-
pact —weighs only 1Y Ibs. Handy to carry, easy
to dispense lead-in wires. Eliminates tangled
cables.

Cat. No. 503 $3.60 net

$S. ..

YOU NEED THESE 6 NEW

TGV service mems

— Ll

NEW WALSCO VIEW BINS

Keeps smali parts handy, sorted, visible and
dust-free. Sturdy, tilt-type, spitl-proof drawers
reveal contents. No hidden corners. Siiver ham-
mertone finish. Welded steel

Cat. No. 1010-6 bin $4.95 net
Cat. No. 1010-12 bin 9.50 net
Cat. No. 1010-24 bin 16.95 net

NEW WALSCO TOOLS

New 1.F. alignment tool for alt UHF RCA, Zenith
and other sets.
Cat. No. 2527 $0.42 net

“Slug Saver” front end alignment tool for all
“Standard Coil” tuners. Impossible to lose slugs
with this patented tool

Cat. No. 2528 $0.63 nel

Solder-ease tool. Bristles of brush and prengs of
stainless steel. Solder will not stick.

Cat. No. 2529 $0.99 nel

L cat. No. 1551

N\ A
7

)
':w\

NEW WALSCO FEED-THRU BUSHING

Bring a1tenna cables into the house the profes-
sional way. This bushing fits all lead-in and rota-
tor catles. Terminate ‘“open line” outside
bring flat line through bushing to set. Fits walls
up to 15”. Requires 3" hole.

$1.17 net

WALSED ELEGTHONIGS GURPOALTION |

-‘{5 3
~

NEW WALSCO GUY-TITE

Tighten guy wires faster and better with this
nes Walsco tool. Does the job of a turnbuckle at
a “raction of its cost.

Cat. No. 1568 Box of 100
Cat. No. 1566 Tool and 18 tites

$3.60 net
4.95 net

3602 Crenshaw Blvd., o Los Angeles 18, Calif.

Canadiaa Factory Distributor: Atlas Radio Corp., Ltd., 560 King St. West Toromto 2-B,
Overseas Distributor: Ad Auriema, Inc., 89 Broad St., New York 4, N.Y
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Avuto Radio Servicing
Can Be Profitable

(Continued from page 37)

The service technician is not re-
quired to work outdoors, and the car
is near the tools and test equipment.

Another requirement for the
building is adequate spaceto accom-
modate at least two cars and the
necessary shelves, benches, and
equipment. Fig. 1 shows a work
bench and typical storage shelf for
sets already repaired. The width of
the space where the cars are parked
while remcving or installing radios
should be sufficient to allow the car
doors on Loth sides to be opened
simultaneoasly. A minimum width
of 14 feet is recommended.

Besices the working area, a
showroom for displaying new auto
radios and accessories should be
provided. This room can also serve
as a waitirg room for those custo-
mers who might prefer to wait while
the work isbeing done on their cars.

Stock

Stocking an auto-radio shop is
much the same as stocking any other,
except that emphasis is placed on
items such as the following:

Vibrators

Buffer capacitors
High-current fuses
Suppressors

Vibrator transformers
Auto antennas

Auto ant2nna lead-in cables
Replacement speakers

Back-seat speaker assemblies

RATCHET
WRENCHES

\: ;

i
u é I

Fig. 2. Rack for Tools Used in Auto When Installing and Remov-

ing Receivers.
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SOCKET |||:I
WRENCHES

These items should comprise
the largest portion of the stock, for
they will cover about 75 per cent of
the servicing needs. In addition to
these a regular stock of such items
as tubes, capacitors, and resistors
is required. It is also suggested that
new auto radios be stocked for sale.
These should be two or three types
which are more or less universal;
that is, they shouldbe the types which
are manufactured with several vari-
eties of control heads for different
makes of cars.

Arrangements should be made
with dealers of new cars or with dis-
tributors of new equipment so that
sets like those of the original can be
obtained if the owner prefers this
type unit. Assemblies of back-seat
radio speakers are included in the
foregoing list of stock, because there
is quite a large market for them if
car owners are made aware of their
availability.

Tools

In addition to the usual hand
tools used by every radio and TV
technician; a different line of tools is
needed. These tools are essential
for making installations as well as
for removing and reinstalling re-
ceivers. The following is a list of the
tools that are required. {Parts mark-
ed with an asterisk are particularly
required for installing auto antennas.)

Combination open-end and box
wrenches, sizes 3/8 to 7/8""

Socket wrenches, sizes 3/8 to-1'"
Ratchet wrenches, sizes 3/8to 3/4""
*Electric drill

*Bits up to and including 1/2'"
*One-inch reamer and brace
*Knockout punches

Extension light with shade

RN

EMUNILIE SLNRL W Rl B
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It is not necessary to have all
three types of wrenches in the list;
however, they are convenient and
speed the work. Since these tools
are most oftenused inthe automobile
to remove and install radios, it is
suggested that they be mounted on a
board or tool rack as shown in Fig.
2. In this way the tools are always
where they can be found without
having to hunt for them every time
they are needed.

Job Tickets

A very valuable aidto the ser-
vice technician is the use of three-
section job tickets. They simplify
such jobs ascustomer identification,
chassis identification, and records.
Fig. 3 shows a typical example of
one of these tickets.

Each section of the job ticket
has the same number printed on it.
The first section has a string for
attaching it to the receiver and con-
tains the name and phone number of
the repair shop. The second section
isusedfor a servicing record and has
spaces for the following information:

Customer's name

Customer's address
Customer's phone number

Date on which set came into shop

Date on which set is promisedthe
customer

Complaint

Material used

Prices of materials used
Labor charges

Total charges

N 41394 n 41394

SHOP REPAIR RECORD . 3
di E Eg!§ i
= — = Esg; =
Mode Seril Mo, —_ = :"1 :
= R
Dt o Wty = B L
—F
[p— i= =

Fig. 3. Typical Job Ticket Showing Three Sections.
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HIGH OUTPUT

THESE ASTATIC CRYSTAL
PICKUP CARTRIDGES ARE
MOST BRILLIANT PERFORMERS

Astatic 14, 1S Astatic L-12-U Model,
and 16L-3 Types, Dual-Output, Remov-
Extra High able Condenser

Qutput Series Harness, Universal

Type

The most effective answers to a
host of high output requirements
are found among these examples
of advanced Astatic engineering
and precision mass production. The
performance data for each appears
below. But these cold statistics
cannot cover the warm richness of
tone, the smoothness of response
and other familiar Astatic qualities
designed and built into these units.
If you have not already done so,
start adopting them now to the
fullest possible extent in your car-
tridge replacement stocks. Higher
established quality of results is
assured with Astatic Crystal Car-
tridges. Write today for full details
of crystal cartridges replaced by
those shown, other pertinent infor-
mation.

KNOWN THE WORLD OVER FOR HIGHEST

QUALITY AT LOWEST POSSIBLE COST

Y Quiput -
Minimum Vaoltage Frequency
Model  List Price  Needle 106035 Range
Pressure 10 Meg.IIL.o.nd c.p.s.
14L3-AG"  § 7.00 10 gr. g:gf 50-4,000
e
14L3-D 8.50 10 gr. oo 50-4,000
" 4.0+ .
15L3-AG 7.00 10 gr. A 505,000
4.0+
15L3-D 8.50 10 gr. 35t 504,000
1613 6.00 16 gr. ool 50.5,000
112U 550 1 oz 125+t or40  50-5.000
* “AG"” in mode! designation stands for ALL-GROOVE needle tip of
special design and size to play 33-1/3, 45 and 78 RPM Records.
+ RCA 12-5-31-V Test Record or Equivalent.
++ Audio-tone 78-1 Test Record,

48

- EXPORT REPRESENTATIVE, 401 Broadway, New
e York, N. Y. Cable Address: ASTATIC, New York

(ASTATIC) ORPORATION

CONNEAUT, OHIO

CANADA CANADIAN ASTATIC LTD. TORONTO, ONTARIO

www americanradiohistorv com

Fig. 4. View of Air Hose Used for Injecting
Antistatic Powder Into Tires.

It is suggested that the first section
of the ticket might be attached to the
chassis for identification when it first
comes into the shop. It should then
be left on so that the next time that
particular set comes in for repair,
it will be easily identified and the
records can be checked to see what
was done the last time it was in for
service. The third section is the
customer's claim check showing the
name, address, and phone number of
the auto-radio repair shop.
Suggestions

Spending too much time on an
automobile receiver before removing
it canbe wasted time. It may be true
that a certain percentage of car
radios can be fixed without removing
them; but particularly with some of
the new sets, time can actually be
saved by pulling them even though
they may only require a new tube.
Many of the newer radios have tube-
compartment covers which are very
difficult to get off and on while the
radio is still in the car.

Another reason for removing a
radio is to check the buffer capaci-
tors, if the vibrator is replaced.
Many auto-radio shops replace the
buffers as a precautionary measure
without bothering to check them. It
may be that a defective buffer capa-
citor caused the original vibrator
to fail and the replacement of the
capacitors will prevent possible
damage to the replacement vibrator.

It is also good practice when
possible to check the current drain
of the radio when replacing the vi-
brator. This will aid in determining
whether the vibrator was abused or
just went bad from age. The meas-
ured current drain can. be compared
to that specified in the service liter-
ature on that particular receiver.
If the current reading is more than
one ampere too high, check the com-
ponents of the set for a leaky
capacitor or a short.

PF INDEX - April, 1954



Hardware items such as knobs
and mounting nuts are not so apt to
get lost if they are placed back on
the set immediately after removing
it from the car. At the same time,
tag the set with a job ticket. If
there are any long brackets used in
mounting the receiver, these should
be attached together with a piece of
masking tape on which the job-ticket
number can be marked for identifi-
cation. Then they should be placed
in a box where they can be found with
no difficulty.

The auto-radio shop owner
whom we contacted for information
had an air compressor and hose
which was used to inject antistatic
powder intc automobile inner tubes.
This powder minimizes much of the
radio interference caused by static
build-up in the tires. Fig. 4 shows
the air hose connected to a pipe com-
ing up from the compressor in the
basement.

There are many types of DC
power supplies available on the mar-
ket and suitable for use in an auto-
radio repair shop. However, since
some of the new cars are starting to
use 12-volt systems, the power sup-
ply will have to be capable of de-
livering this amount of voltage. The
output voltage of the supply should
be variable to enable the service
technician to test the set under
typical operating conditions, since
the voltage in the car changes with
varying load and engine speed. A
vibrator may work perfectly under
normal voltage but not when the
voltagedrops to 5 or 5.5 volts, which
it may very well do when the car is
sitting still with the lights on. The
vibrator should operate until the
voltage drcps to approximately 5
volts. If it does not operate at this
low voltage the chances are that it
will give trouble and should be re-

Fig. 6. View of Service Technician Installing Speaker Prepara-
tory to Installing Radio in New Car.
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Fig. 5. View of Test
Bench Showing In-
struments, Tools,and =/
DC Power Supply.

placed. Fig. 5 shows a bench and
test panel in an auto-radio service
shop. Notice the meters and the
voltage control for the DC power

supply.

Advertising by shops of this
type should emphasize the fact that
they specialize in servicing auto-
mobile radios. People seem to have
more confidence in a person or
company that specializes in a par-
ticular field.

A large amount of work can be
obtained from automobile dealers and
garages. The best way tosecure this
business is to contact the managers
of dealerships and garages and ac-
quaint them with your servicing
facilities and location. Very few
dealers or garages have service
departments that are equipped to do
radio servicing. In many cases, ar-
rangements can be made to do their
installation jobs as well as their
radio repair work. They may prefer
to remove the sets themselves and
bring them to your shop for service;
in this way, they will also make a

wWwWw americanradiohistorv com
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small profit for themselves. Figs. 6
and 7show a new radiobeing installed
in a 1954 Chevrolet for a new-car
dealer. The particular radio for this
car has the speaker separate from
the chassis., Fig.6 shows the speaker
being putinto place,and Fig.7 shows
the chassis being positioned. The
installation was completed by mount-
ing the antenna and by running power
and antenna connections to the
receiver.

Shculd the reader decide to en-
ter the specialized field of auto-radio
servicing, the foregoing material
may be helpful, since it has been
drawn chiefly from the actual ex-
perience of a successful operator in
this business. We wish to thank
Francis L. Eddy, owner and operator
of Eddy Radio Service, Indianapolis,
Indiana, for his splendid cooperation
during the preparation of this article.

Henry A. Carter

.y

Fig. 7. View of New Radio Being Placed Into Position.
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Before you install another antenna

take this

Irving Rose, prominent Chicago designer and president of

Voice and Vision, noted television and high fidelity center,

takes the “look test” of fringe reception from Milwaukee.

using JFD Super JeT antenna

Four TV receivers of one brand, same Each receiver was tuned with' infinite
» model, same production run were set s care to the same channel to make cer-
up. Technicians went over these sets tain the reception was as good as pos-
to make sure they were identically sible. The picture is the proof —the re-
aligned. sult can be immediately seen—the JFD

Three other leading high gain TV an- Sl el SULRPEFOREd alhofins.

s tennas were installed—each oriented The chart shows why the “Look-test”
for maximum performance. Each an- a 1s your proof positive of sharper, clear-
tenna was connected to a set by identi- er, more brilliant pictures . . . in Black
cal type lead-in. and White or Color on all channels

present and future.

JeT 213 (single Bay) $20.75
JeT 213S* (2-Bay) $42.50

*complete with stacking transformer

50 PF INDEX - April, 1954
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“look-test™

Here is your clinical proof that only the JFD Super JeT

TV antenna Qut-Performs all others on all channels

CHANNELS
ANTENNA LIST

2 [3 14|65 [6 1 8 g [0 |11z |13

Cempetitor A $42.36 |45 |4.3 |7.3 7.6 {7.0 | 10.00|10.75] 11.5 |11.7 [11.0 |11.5 |11.6
Radar Screen with
3 dipdiles (2-bay)
Partly Pre-Assembled
Cempetitor B $34.95 ]0.7513.25|45 | 3.5 |35 60 | 70| 65 } 7.75]| 8.0 | 7.5 | 6.0
Radar Screen with
2 dipsles (2-bay)
Not Assembled
Cempetitor C $55.00 {4.0 |5.0 |7.0 | 6.25{50 | 525 6.0 | 5.25| 7.25] 9.25| 65 | 7.0
Bedspring {4-bay)
Pre-Assembled
JFD Superjet $42.50 (6.5 [7.5 [9.5]8.5 {8.5|11.0 |11.0 [ 120 |12.0 {11.25]11.75]|12.0
Model JeT 213 S
(2-bay) .
Pre-Assembled JFD Manufacturing Company,

World’s largest manufacturers of TV antennas and accessories Brooklyn 4.N.Y.
« b

Write for Bulletin #230

DB GAIN
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Lrystalo(eramic?

This analysis has been prepared as a service to the industry by Shure Brothers, Inc.,
Manufacturers of both Crystal and Ceramic Phonograph Pickup Cartridges.
If you are interested in obtaining extra copies (including a specific

output level comparison chart) write SALES DIVISION
SHURE BROTHERS, Inc.

®@ O

O © ® ©

©

(O]

An analysis of factors to be considered in the replacement
of phonograph pickup cartridges

The chief differences are two: The
ceramic cartridge is relatively immune
to damage from excessive heat and/or
humidity, while the crystal pickup car-
tridge is subject to damage and de-
terioration when exposed to excessive
climatic conditions. The second differ-

Yes, providing the output voltage and
response of the ceramic is comparable
to the crystal. If not comparable, the

To make up for the generally lower
voltage of the ceramic cartridge it is
necessary to operate the phonograph at
a higher volume control setting. Some-

Yes. However, they do not use ceramic
pickup cartridges interchangeably with
crystal pickup cartridges in the same

Generally speaking, crystal cartridges
have three to five times the output level
of comparable ceramic cartridges for 78

They are superior only insofar as their
natural resistance to excessive heat
and/or humidity is concerned. The

Pickup Cartridge over Crystal?

Either a ceramic or a specially -protected
crystal such as the Shure “*HS” (Humi-
Seal) series should be used where ex-
treme humidity conditions exist. Ce-

The phonograph manufacturer gener-
ally modifies his eircuits when changing
from crystal to ceramic cartridges; so it
can be assumed as unwise to use ce-

Equipment manufacturersutilize highly
skilled engineering staffs. They devote
a great deal of research and testing to
the specification and selection of phono
cartridges giving the most desirable
performance with their particular equip-

How Do Crystal and Ceramic Pickup Cartridges Generally Compare?

ence is output. The ceramic cartridge
has only 14 to 13 the voltage output
of a comparable crystal unit. In all other
respects the two types are very much
alike and one can be made to equal the
other in frequency response and ability
to track in the record grooves.

Can Ceramic Pickup Cartridges be Substituted for Crystal Pickup Cartridges?

associated circuit must be modified to
provide the necessary frequency char-
acteristics and additional gain.

What are the Usual Results When Ceramic Pickup Cartridges are Substituted
for Crystal Pickup Cartridges Without Making any Circuit Changes?

times the phonograph does not have
the additional gain available without
excessive hum pickup.

Are any Manufacturers Currently Using Ceramic Phono Cartridges in
Their Original Equipment Production?

model phonograph. Individual circuits
are patterned to either ceramic or
crystal phono cartridges.

What is the Actual Output of Crystal vs. Ceramic Cartridges?

rpm—two to three times for fine groove
and 3-speed designs.

Are Ceramic Cartridges Considered Superior to Crystal Cartridges?

crystal cartridge generally is higher in
output level than the ceramic cartridge.

Is it True that Hot and Humid Climates Dictate the Use of Ceramic

ramics (but not the erystals) can with-
stand temperatures above 125°F with-
out permanent damage.

What is the Risk in Recommending the Substitution of a Ceramic for a
Crystal Unit When Making a Phono Cartridge Replacement?

ramic cartridges as replacements for
crystal cartridges. On the same basis, it
would be unwise touse crystal cartridges
as replacements for ceramic cartridges.

In the Final Analysis What Factor Should be Carefully Considered?

ment. The safest procedure is to rely on
the manufacturer’s own experience—
and replace a crystal cartridge with a
crystal cartridge, a ceramic cartridge
with a ceramic cartridge.

Manufacturers of Microphones and Acoustic Devices ¢ 225 W. Huron St., Chicago 10, lllinois
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Antenna Principles

(Continued from page 9)
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(A) Change in Input Resistance.
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Fig. 4. Effects Produced by Changes in Di-
pole Length.

dipole is not a half wavelength.
Under these conditions, the field pat—
tern will undergo considerable
change. When the antenna becomes
one wavelength, the field pattern con~
sists of four major lobes at an angle
of approximately 54 degrees with the
antenna. This is shown in Fig. 5.
Additional patterns are shown for
various multiples of a half wave-
length. It may be noted that as the
number of wavelengths increases,
more lobes are formed. This means
increased susceptibility to inter-
ference from unwanted stations.

The actual physical length of a
dipole is somewhat shorter than a
half wavelength in space. This may
be partially attributed to the re-
sistance of the antenna conductors
which reduce the speed of the wave
traveling in the antenna. An addi-
tional effect is introduced by a
relationship between conductor
thickness and conductor length.

[p S 172°x

o

-

Fig. 5. Field Patterns of a Dipole at Various
Multiples of a Half Wavelength.
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RATIO OF % A (IN SPACE) TO CONDUCTOR DIAMETER

Fig. 6. Effect of the Diameter of the Con-
ductor on the Value of K.

The length of a half wave in
space is given by the formula

492

L=—
f
where

L = the length of a half wave, in feet,
f = the frejuency, in megacycles.

The length of a half -wave dipole
requires a modification of this
formula so that

492K
f
where

K = a constant dependent upon the
conduetor diameter and upon the
length of a half wave.

The constant K will vary as
shown in Fig. 6.

if the antenna is supported by
insulators at the ends, the capacitive
effect of these insulators will also
require a slight reduction in antenna
length,

Folded Dipole.

Theiolded dipole is a variation
of the dipole antenna. The folded
dipole consists of a half-wave section
in parallelwith a conventional dipole
and shorted together at the ends. An
example of this antenna appears in
Fig. 7. The spacing between the
sections is small when compared to
the length. For the low VHF chan-
nels, this spacing may be 2 to 3
inches; on the high VHF band, the
spacing is usually 1 to 2 inches,

—

\/”_%)

Fig. 7. A Folded Dipole Antenna.
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The total length around the
loop may be found by applying the
formula

955

L=—
f
where

L = the total length, in feet,
= the frequency, in megacycles.

The addition of another ele-
ment causes the current to divide
equally between the two sections, as
shown in Fig. 7. This causes the
characteristic impedance of the an-
tenna to be four times the impedance
of a single dipole. The increased
value would then be approximately
300 ohms. The antenna may then be
properly matchedto 300-ohm ribbon.

Fig. 8. A Conical Antenna.

The directivity and gain of a
folded dipole are approximately the
same as for a single dipole.

The presence of an added sec-
tion in parallel with the single dipole
effectively increases the size of the
conductor. As a result, the antenna
will exhibit slightly increased band-
width.

Broadband Dipoles

As mentioned previously, an
increase inthe diameter of the dipole
elements results in a broader fre-
quency response because the Q of the
system is lower. Large diameters
become increasingly effective at the
higher frequencies; consequently,
excellent results are possible in the

=7

Fig. 10. The Fan Dipole Used for UHF Tele-
vision Reception.

UHF spectrum. Mechanical limi-
tations reduce the possibilities of
achieving broader frequency response
by this method on the VHF channels.

Another type of broadband
dipole is the conical antenna il-
lustrated in Fig. 8. The performance
of this type of antenna is such that
the reactive component of the input
impedance is maintained at a fairly
constant level over a wider band-
width than is possible with a con-
ventional dipole. This means that a
better impedance match between the
antenna and the lead-in is possible
over a broad range of frequencies.
The antenna in Fig. 8, however, is
not too practical because of its large
physical dimensions. As a com -
promise solution to this problem, a
more practical design was developed.
The more familiar modified form of
the conical is shown in Fig. 9. This
type of construction has permitted a
practical design for television ap-
plications.

With the expansion of UHF tele~
vision, another form of the conical
gained wide acceptance. This design
is the well-known fan dipole or bow tie
shown in Fig. 10, This version of
the conical presents a solid surface
area to the signal.

Although these basic types of
antennas are used in many different
combinations, their principles of
operation remain the same.

Parasitic Antennas

The elementary half-wave
dipole in its various forms does not

e
‘1-1.73 f’x :
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ENT DRIVEN
ELEMENT

Fig. 9. A Version of the Conical Antenna
Used for VHF Television Reception.
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Fig. 11. A Two-Element Array With One
Driven Elentent and One Parasitic Element.
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Model RM-15

ROOF MOUNT

AGAIN South River has the service-
man in mind! With the new South
River Roof Mount Model RM-15 his job
is a quick, easy, efficient operation.
A unique ** walk-up drop-lock’’ feature
permits ONE MAN roof-mounting for
single mast installations. This mount
allows fast, simple installation from
a horizonta! position. After the an-
tenna and mast are “walked-up” to
the vertical position, the mast holder
DROPS into a special notch and LOCKS
securely. The serviceman is then free
to guy the mast.

Made of heavy-gauge metal, heav-
ily plated for rust resistance and
embossed at all critical points for
extra strength and rigidity, the 5
long mast socket accommodates masts
measuring up to 114, 0. D.

The mast is secured in the mounting
socket with 2 rugged hex screws,
eliminating the danger of the instal-
lation vibrating loose. Two “in line”
holes in mounting base permit bolting
directly into heavy roof cross member.
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ALUMINUM TUBING

Only South River is able to offer the in-
dustry this super-strength product extruded
especially for us. The new aluminum tubing
is fabricated of 63S-T6, a special structural
alloy designed for maximum strength. Alumi-
num itself is bright and non-rusting, afford-
ing o lasting finish. Made with a .054 wall
by 1-1/4” dia., in 10’ lengths, the tubing
is supplied 25 to a bundle.

Write for Vg

Complete Catalog

METAL PRODUCTS CO., INC., south River, N

Stronger, Tight-
Twist GUY WIRE

Do the best installation job

... use South River's new hot-dip
galvanized guy wire, carefully
drawn with a tighter, stronger
twist for extra durability under
stress — providing tensile strength
up to 70,000 Ibs. per square inch.
Produced in either 18 gauge or
GENUINE 20 gauge, both availa-
ble in either 4 or 6 strands, this
vital product comes to you in
1,000’ lengths on metal spool, or
in continuous loops of 50’ and
100’ lengths.
B

%
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< ¥ win®,
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St fie, W

ew Jersey

Hot-Dip Galvanized
Inside and Outside!

South River presents another FIRST in the
industry ... 18 gauge steel tubing, hot-dip gal-
vanized INSIDE AND OUTSIDE ... . affording max-
imum utility and long life because of complete,
all-over protection. It greatly increases the resis-
tance of steel to the extreme atmospheric
corrosion of shore and industrial areas. Hot-dip
galvanizing is the only experience-proven rust
resistant finish known. The tubing is available in
5" and 10’ lengths, 10 to a bundle, is 1-1/4""
dia., and is supplied with either plain or swedged
end for mast extension.

South River’s INSIDE AND OUTSIDE hot-dip
galvanized steel tubing is another step forward
in combating rust and corrosion. Your use of this
product will prove that you keep abreast of im-
portant, new developments, for increased cus-
tomer satisfaction.

PIONEER MANUFACTURER AND QUTSTANDING PRODUCER OF THE FINEST LINE OF ANTENNA MOUNTINGS

In Canada— A.T.R. Armstrong Ltd., Toronto
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REFLECTOR SPACING 1N WAVELENGTHS

Fig. 12. Variations of Gain With Respect to Element Spacing.

always provide adequate reception,
particularly in areas of low signal
strength or where ghosts constitute
a problem. Conditiocns such as these
compel the use of antennas with higher
gain or sharper directivity, if satis-
factory results are to be obtained.
Many of the complicated antenna
arrays which exhibit the character-
istics discussed have evolved from
the basic dipole. It should therefore
prove beneficial to follow the step-
by -step seguence in the development
of one of the more complicated fypes
of antennas. Perhaps one of the
most logical types to select for this
analysis is the Yagi antenna, since it
is widely employed for television
installations.

If a half-wave resonant con-
ductor is brought intc close proximity
with a half-wave dipole, several
interesting things occur. For our
first assumption, consider this
resonant corductor to be one-quarter

DIRECTOR SPACING IN WAVLLENGTHS

wavelength from the dipole and in a
plane parallel to it. The dipole is
connected to a feedline and is called
the "driven element'; the other
elementisnot connected to a feedline
and is called a 'parasitic element."
This arrangement is shown in Fig. 11.

Inorder toanalyze this antenna,
assume that the antenna intercepts
a signal from the direction indicated
by the arrow in the figure. The
signal from this direction strikes the
driven element and induces a voltage
in it. When the signal strikes the
parasitic element, a similar con -
dition exists and a voltage is also
induced in it. Since the parasitic
element is not connected to a load, it
reradiates virtually all of the induced
signal. Thereradiated signal returns
to the driven element and induces a
signal in it. The voltage induced by
this reradiated signal has a phase
relationship which will reinforce the
original signal in the driven element.

Fig. 14. The Effect of Director Spacing on Antenna Gain.

A gain has therefore been introduced
into the antenna system. When a
parasitic element acts in this manner,
it is called a "'reflector.”

The input impedance of a dipole -
reflector combination is less than the
impedance of a dipole and constitutes
a problem in matching this type of
antenna with a transmission line.

The gain of atwo-element array
is a function of the spacing between
the director and the reflector. The
manner in which the gain varies with
spacing is shown in the graph of Fig.
12. This graph indicates that
maximum gain is obtained by placing
the reflector .15 wavelength from the
driven element. This spacing would
modify the phase shift necessary for
proper reinforcement of the signal
in the dipole. Some method must be
employed to make the phase shift the
same as obtained with a quarter-
wavelength spacing.

o°

180°

150° 210°

300°

- 300°

—270°

270°

2400

Fig. 13. The Horizontal Directivity Pattern of a Two-Element An-

tenna.
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Antenna.
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Fig. 15. The Horizontal Directivity Pattern of a Three-Element
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If a resonant circuit is tuned to
a frequency lower than the applied
signal, the circuit will act inductively
and the current will lag the voltage.
Since the reflector acts as a resonant
circuit, it may be physically length-
ened and tuned to a frequency lower
than the dipole. The reflector will then
act inductively and introduce the phase
shift necessary for proper rein-
forcement of the signal in the driven
element. The degree of phase shift
required when the spacing between
parasitic and driven elements is .15
wavelength is accomplished by making
the reflector 5 per cent longer than
a half wavelength., The two-element
antenna will then exhibit maximum
gain.

The directivity pattern is
altered somewhat from the figure-
eight pattern of the dipole antenna.
This is readily seen by referring to
Fig. 13 which shows the horizontal
pattern for the two-element array.

Maximum gain is obtained in
only one direction with very small
gain in the opposite direction. The
ratio of response in the forward
direction to the response from the
rear is referred to as "front-to-back
ratio.”" A high front-to-back ratio is
a very desirable characteristic when
a source of interference is located
to the rear of an antenna.

A further improvement in gain
and front-to-back ratio may be ob-

when it's a

QUAM

c#ﬂjfﬂd&ﬁwf

SPEAKER

A FREE copy of the lotes!
Quam Catalog, listing
over 100 replacement
speakers, is ovailoble from
your distributor, or from
the Quam-Nichols Company.

Quam Speakers just don't come back.
Ask any serviceman or distributor
who handles them. The patented
Adjust-a-Cone suspension and the
patented U-shaped coil pot, com-
bined with Quam’s advanced pro-
duction and inspection procedures,
are your assurance that every Quam

Speaker is a trouble-free speaker.

ask for QUAM the quality line for all your speaker needs

QUAM-NICHOLS COMPANY

234 EAST MARQUETTE RD.
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tained by the addition of a third
element. This element is placed in
front of the antenna, parallel to it,
and in a plane containing the driven
element and the reflector. This
second parasitic element is referred
to as the 'director." The effect
producedby the director is a function
of its spacing with reference to the
driven element and its length. A
gain curve similar to the one for the
reflector is shown in the graph of
Fig. 14. This graph indicates that
the spacing for maximum gain is
approximately .1 wavelength between
the driven element and a single
direction. The action of a director
is similar to that of a reflector in
that it reradiates the intercepted
signal; however, because of its
position with respect to the signal
source and the driven element, it is
necessary to introduce a phase shift
opposite in nature to that of the re-
flector. The phase shift is accom-
plished by making the director shorter
than the driven element. It will then
be resonant to a higher frequency.
The director will act capacitively,
since it is tuned above the operating
frequency; and this condition will
cause the voltage to lag the current.
The proper amount of phase shift
occurs when the director is ap-
proximately 4 per cent shorter than
the driven element.

The addition of this third ele-
ment reduces the input impedance of
the antenna. Furthermore, the main
lobe of the directivity pattern is
narrowed, as shown in Fig. 15. An
idea of the front-to-back ratio may
be obtained by noting the difference
in the size of the forward and rear
lobes.

More elements may be added
to the antenna to modify its character -
istics further. These added elements
are usually directors because they
provide the most improvement. A
second reflector does not ordinarily

BEAM
WIDTH

HALF -POWER
B8 < POINTS

Fig. 16. Determining Beam Width From a
Horizontal Response Pattern.
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improve the antenna sufficiently to
warrant its use. Such is not the case
for directors; several more directors
may be added. Most Yagi antennas
for television do not have more than
12 elements. The use of more than
this usually results in the antenna
being too cirective for ordinary
applications.

Every element that is added to
the array will decrease the input
impedance. If several elements are
used, the input impedance may fall to
avalue of 10 or 15 ohms. It is there-
fore necessary that some method be
employed tc raise this impedance to
a value that will more nearly match
the impedance of the transmission
line. One satisfactory solution is the
use of a foided dipole for the driven
element, Gther methods consist of
various types of matching to raise
the input impedance.

Frequency response is another
characteristic which must be con-
sidered. An increase in the number
of elements causes a corresponding
decrease in the bandwidth of the
antenna, Tne Yagi antenna is highly
sensitive to frequency changes.
Manufacturers of television antennas
employ many methods for overcoming
this limitation in the multielement
antenna. Manipulation of element
size, spacing, and length are just a
few of suct methods. The extent to
which these methods are employed
depends upon the performance re-
quired for the particular antenna
array. For example, front-to-back
ratio may be compromised in favor
of gain.

The directivity of an antenna is
frequently given in terms of beam
width which is the included angle
between half -power points on the
main lobe. A half-power point
is one where the response to are-
ceived signal is .707 times the
response in a direction through the
center of the main lobe. This is
illustrated in Fig. 16. The response
from point B or point C is equal to
.707 times the response from point
A. As the antenna is made more
directive, tais angle becomes smaller
and the antenna is said to have a

The Yagi antenna is reldtively
simple in construction. Much of this
simplicity lies in the fact that the
center of the parasitic elements may
be groundedto the same metal support
rod. This is possible because the
centers of these half-wave elements
are at practically zero voltage. When
the center point is grounded, the
operation of a parasitic element
remains undisturbed.

The characteristics of several
types of parasitic arrays are shown
in the table of Fig. 17. This table
indicates that as the number of
elements is increased, the gain and

front-to-back ratiowill alsoincrease.
As elements are added, each one
will have less effect than the last.
This is true because the elements are
farther from the driven element.

The Yagi is essentially a
narrow-band antenna, although com-
promise designs are often incorpor -
ated to extend the bandwidth. Another
intrinsic characteristic of this
antennais its sharp directivity which
necessitates careful orientation at
the time of installation.

Don R. Howe

tops in the
field of
molded tubular
capacitors

* Qutperforms all other molded * Ask your C-D jobber about the

tubulars in humidity tests!

special “Cub-Kit”!

* Stands up under temperatures
up to 100°C. * L i i

* You get more for your dollar For the name of your C-D dis-

narrow beam width.

with this premium tubular de- tributor, see the yellow pages
Lgmsl;_j oF > 3 4 signed and built especially for of your classified phone book.
ENETERTS replacement needs, with Write for Catalog to: Dept.
‘“‘better-than-the-original’’  PF-44Cornell-Dubilier Electric
performance! Corp., South Plainfield, N. J.
GAIN IN
DECIBEL.S 5 7 9
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e | s | 20 | 28 CORNELL-DUBILIER
DECIBELS
There are more C-D capacitors in use today thanx any other make.
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Fig. 17. Typical Characteristics of Various
Parasitic Antenna Arrays.
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It’s Time for Portables

(Continued from page 19)

It is rather difficult to say just
what caused the coil to open, but it
had a spot which looked as if it had
been touched by a hot soldering iron.
This may very well be what had
happened.

The servicing experience with
this radio illustrates the need for
using care whensoldering in portable
radios so that components will not be

damaged. It alsoshows thatthe pres-
ence of static and noise is an indica-
tion that the trouble probably lies in
the RF or IF portions of the receiver.

Case No. 2.

The customer who brought in a
General Electric Model 140 com-
plained that he could not get any sta-
tions on it. The trouble was detected
soon after the front cover was opened.
Fig. 3 shows a close-up photo of the
broken antenna strap which connects
the antenna loop in the front cover to
the chassis within the case.

| JUST WANT THE FACTS —HOWARD,
NOTHING PAYS OFF LIKE THE FACTS

PERMO’S CATALOGS,
REPLACEMENT GUIDES AND SALES AIDS
HAVE ALWAYS BEEN LOADED WITH FACTS

WILL BE LISTED IN

SAMS’ PHOTOFACTS
PERMO, INC.

CHICAGO 26
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There is nothing unusual about
this trouble. We only mention it to
point out the fact that it can be recti-
fied without having to stock these
straps or without making a visitto the
distributor. It is only necessary to
obtain a piece of brass or bronze shim
stock from your nearest hardware
store or auto parts dealer. Make
sure that it is very thin and yet has
spring to it. Cutoff a strip 3/16 inch
wide and 2 inches long. Take the
cover off the front door of the set by
removing the very small screws, two
of whichare visible in Fig. 3. Cut off
the piece of broken strap on the door
evenwith the edge of the loop antenna.
Pull the other end of the broken strap
out of the chassis until it can be un-
soldered from the wire to which it is
attached. Fig. 4 is a view of the loop
antenna after the door cover is re-
moved.

Slip the new strapunder the an-
tenna loop, between the loop and the
broken strap, so that it is projecting
out from under the other side of the
loop and so thatthe endis lying onthe
end of the broken strap where the
loop is soldered. (See Fig. 4.) Then
solder the new strap directly on the
broken one. Solder the other end of
the new strap tothe wire which leads
into the radio, and work the wire and
strap back into the cabinet slot so
that the strap assumes the shape of
the original design. It may be neces-
sary to shape the new strap so that it
will not touch the cabinet or chassis.
This can best be done by using long -
nosed pliers.

This service experience points
out the importance of a preliminary
visual inspection. Much needless
labor may be avoided if this rule is
followed.

Case No. 3.

The customer who brought in a
General Electric Model 600 thought
that it only needed a new battery pack.
However, when the new battery was

Fig. 3. Close-up of General Electric Portable
Showing Broken Antenna Strap.

PF INDEX - April, 1954



installed, the set failed to operate.
The next step was to check all the
tubes, and these seemed to be satis-
factory. The current drain was then
measured and was found to be a little
higher thanthe set normally required
according to the service information.

As a result of the slightly high
current, it was determined that the
trouble was most likely to be in the
audio stage andof such a nature as to
cause the plate current to be higher
than normal. The output transformer
was checked while stillin the circuit.
It showed zero ohms across the pri-
mary. When it was unsoldered from
the circuit, however, it proved to be
in good condition. Next the resistance
was measured from the plate to the
screen of the audio-output tube, and a
short was indicated. This led to the
belief that the plate bypass capacitor
was shorted; however, when discon-
nected, the bypass capacitor did not
show a short. When it was put back
into the circuit in the exact place
where it had been before, a short
again showed between plate and
screen. A very close examination of
the capacitcr leads showed that a sin-
gle strand of wire projecting fromthe
screen-grid lug had punctured the
insulation cn the plate lead of theby-
pass capacitor thereby shorting it to
the screen zrid.

This #xperience illustrates the
manner in which a current-drain
measurement is helpful in tracing a
trouble. It also points out the need for
careful inspection of lead dress and
component placement in portable
receivers.

Case No, 4.

A Motorola Model 5A1 was
brought int> the shop with the belief
that it only needed batteries. How-
ever, the customer was in for a dis-
appointment because, after the bat-
teries were installed, the radio still
failed to function.

After checking the tubes and
finding them all to be good, the next

BROKEN
STRA

Fig. 4. View of General Electric Antenna
Showing Placement of Straps.
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step was to measure the voltages of
all the tubes starting with the 354 and
working toward the front end of the set.
In doing this, it was found that
the plate of the 185 AF amplifier had
zero voltage instead of the 14 volts
that it should have had. By next em-
ploying an ohmmeter, it was found
that the plate was shorted to ground.
Upon close examination, it was dis-
closed that the tube sockets for the
1S5 and the 354 were very close and
that the soldering lugs werebent out-
wards in such a manner that the No. 5
pins were touching. Thus, the audio

was being shorted directly to ground
through the grounded center tap of the
filament onthe 3S4 socket. The rem-
edy was simply and rapidly executed
by straightening the tube-socket lugs
of both sockets. After an alignment
touch-up, the set was again as good
as new.

Againin the case of this service
problem, the nearness of components
to each other was a factor. Compact
design is a characteristic of personal
portables, and short circuits are in-
clined to appear occasionally.

for every
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CERAMIC CARTRIDGE

SONOTONE CORPORATION
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The FIRST STEP in

FIDELITY

There is no wiser investment a phonograph owner can make than a

TITONE ceramic cartridge.

Costing no more than ordinary “replacement” cartridges, TITONE
gives a world of difference in results — an entirely new experience in
true high-fidelity sound, no matter what the make of phonograph.

And only two models will replace most present-day installations!

No other cartridge gives all these features!

No preamplifier or equalizer needed * Unaffected by moisture or tem-
perature « Wide frequency range ¢ Outstanding response ¢ High sen-
sitivity « Low distortion » High compliance « No hum pickup ¢ Superior
tracking ability + Wide adaptability « Proper groove fit « Only needle

rotates ¢ Simple to replace

Used by America's foremost manufacturers of high-fidelity
phonographs, TITONE is an original discovery and devel-
opment of the Sonotone laboratories. Literature available,

ELECTRONIC APPLICATIONS DIVISION

Elmsford, New York
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be an expert on
RECORD CHANGER
SERVICING

with the HOWARD W. SAMS
“AUTOMAT{C RECORD CHANGER

SERVICE MANUALS”

Get the only authoritative compilation
of its kind—complete coverage of virtu-
ally all Automatic Record Changers pro-
duced since 1948 —in 4 great PHOTOFACT
Manuals. All data complete, accurate,
uniform —based on first-hand lab analy-
sis of the actual changers. Helps you
service any model quicker, easier—for
greater profits. Own and use the com-
plete Library!

NEW VOLUME 5. Complete electrical and
mechanical data on 22 record changers
and tape recorders produced in 1952 and
1953. Features exclusive “exploded view”’
diagrams, “"all-view’’ photos, full change
cycle data, adjustments, service hints,
complete replacement parts lists. Shows
methods used for record support, record
selection, pickup arm handling, needle
setdown point determination, tripping,
etc. Tape recorder coverage includes full
head-adjustment, cleaning and opera-
tion details. All data is authoritative and
accurate, obtained directly from lab anal-
ysis of the actual equipment. Makes you
an expert on changer and recorder
repairs. 288 pages, 814 x 11",

ORDER CM-5.Only.............ovnn. $3.00

VOLUME 4. Covers 38 changers and recorders
produced during 1951.
ORDER CM-4.Only............coovnn., $3.00

VOLUME 3. Covers 44 changers and recorders
produced during 1949 and 1950.
ORDER CM-3.Only............c.vvn.. $3.00

VOLUME 2. Covers 45 changers and recorders
produced in 1948 and early 1949.
ORDER CM-2.0nly.........ovvninnn.. $4.95

Get into profitable Changer Repair work —
ORDER THE COMPLETE ""CHANGER LIBRARY"

HOWARD W. SAMS & CO. INC.

ORDER THIS OUTSTANDING
BOOK
FROM YOUR
PHOTOFACT DISTRIBUTOR
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Case No. §.

An RCA Victor Model 3-BX-51
was brought in with the report that it
was dead on both battery and line
operation. First, it wasfound that the
batteries were dead by simply con-
necting the set to new batteries. The
set operated, but it had a whistle at
the high erd of the tuning band. The
whistle was disregardeduntil the rest
of the troubles were solved. Then the
set was triedon AC and found inoper-
ative; therefore, the output of the
selenium rectifier was measured and
proved to be very low. The selenium
rectifier was then checked and found
tobe practically dead. (Seleniumrec -
tifiers can best be checked with a
selenium-rectifier tester or withsome
of the new type of tube testers which
have facilities for checking them.)

Replacing the selenium rectifier
corrected the major trouble, but the
set still had the whistle and howl on
the high end of the band. Two differ -
ent procecures were required to eli-
minate this. First, all leads and
components in or near the RF and
oscillator circuits had to be carefully
dressed away from each other and as
near to the chassis as possible. This
was done td minimize the possibility
of feedback and regeneration. The
second and final step which stopped
the whistle was to realign the set.
Realignment requires very littletime
on these small sets and does a great
deal to make them perform at their
peak.

Case No. €.

The customer who brought in
an RCA Victor Model B-411 com-
plained of frequent battery failures.
This is a common complaint among
portable-radio users. These failures
are usually brought about by the fact
that people tend to lose track of time
when outdoors on a picnic or camping
trip and actually use the radio more
than they realize.

There are times, however,when
the complaint is justified; but in this
case, the customer's wife had used
the radio while inthe hospital and had
probably gone to sleep once or twice
without turning it off.

The setcould have contained an
intermittent short or leaky capacitor
which did not show up while the set
was in the shop. At any rate, new
batteries were installed and the cur-
rent drain monitored with a DC mil-
liammeter for over an hour; and
during this testing time, the current
never once changed from normal.
The A current was 225 milliamperes ,
and the B current remained at a con-
stant 7.5 milliamperes.
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It was explained to the customer
that the A battery would need replac-
ing quite frequently becausethe radio
only employed one 1 1/2-volt flash-
light cell. :

B. INTERMITTENT OPERATION
Case No. 1.

A service problem with a West-
inghouse Model H-185 was quite in-
teresting and slightly misleading in
that the set would only operate at
specific hours of the day or night.
The part that made the problem mis-
leading was the fact that the set did
not die out gradually, but instead it
would quit all at once as though a
resistor or coil were opening up. It
was determined that the line voltage
must have something to do with the
trouble because of the definite hours
that the set operated, but it was
thought at first that the voltage was
perhaps in¢reasing at that time and
causing a component to break down.
However, such was not the case be-
cause, when placed on a variable iso-
lating transformer,the radiocould be
made to stop playing simply by turning
down the secondary voltage to 105 or
110 volts. Therefore, a decrease
rather than anincrease inline voltage
was causing the trouble.

It was known from previous ex-
perience that this type of trouble was
caused by the oscillator failing at low
voltages. The next step was to mea-
sure the B+ voltage while reducing
the line voltage. This measurement
proved that the B+ voltage was drop-
ping much more quickly than the line
voltage. Hence, the selenium recti-
fier was tested and replaced. After
replacement, the line voltage could
be reduced to 92 volts before the local
oscillator would cease to operate.

The only other trouble with the
set was a microphonic tube. This
was corrected by placing a rubber
band around the tube and then twisting
the rubber band about two turns and
placing it around an adjoining IF can.
While this procedure took care of
this particular set, it is sometimes
necessary to take more drastic steps
to eliminate microphonics. Some -
times, a piece of paper folded and
placed between the tube and an adjoin-
ing component will suffice; and at
other times, wrapping a length of
solder around the tube may fix it.

Microphonics have been found
to originate at other points than in
tubes. Such points might be in the
stator plates of the tuning capacitor.
Loose stator plates near the speak-
er may cause microphonics. The
vibration of the speaker causes the
plates to vibrate producing a var-
iation in the- capacitance of the
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tuning unit and resulting in frequency
modulation of the local oscillator.
The resultant detuning effect occurs
at the vibration rate and produces a
squeal or whistle. The suggested
remedy is the replacement of the
tuning capacitor, although in some
instances the stator plates canbe re-
soldered.

The case histories which have
been cifed are typical of those pro-
blems confronted by service techni-
cians working with portable radios.
Mechanical problems and power-
supply defects constitute a high per-
centage of the failures in portable
radios.

Procedure for Servicing
Portable Radios

The servicing of certain types
of radios reqairesthat a special pro-
cedure be used for each particular
set. When an automobile radio is be-
ing serviced, the first thing that
should be noted when the set is turned
on is whether or not the vibrator is
operating. When an AC-DC set is
turned on, it should be noted whether
or not the filaments are lighted.

The portable radio, in turn, has
some operating characteristics which
are peculiar to its type. These char-
acteristics dictate to some extent the
servicing procedure which should be
used, and the list of preliminary steps
which follow should be performed
when servicing portable radios. They
are (1) a visual inspection, (2) a tem-
porary application of power, and (3)
a current measurement. These tests
should be done in the order given.
Such preliminary tests may eliminate
some of the more difficult trouble
shooting in a great many instances.
STEP 1. VISUAL INSPECTION.

Visual inspection can disclose
more defects in portable radios than
in any other type of set, since the
manner in which the portable radio is
used makes it susceptible to certain
types of visually apparent damage.
Some of these defects were cited in
the preceding case histories. Others
might include such defects as corrod-
ed changeover switches, corroded
battery wires, damaged speakers, and
damage to components by battery
acids. Look over the set carefully.
Even though the things noted during
this inspection might not be respon-
sible for the complete breakdown,
many of them should be corrected to
prevent future trouble.

STEP 2. APPLY POWER.

If the set is being operated on
batteries, some sound (even if it's
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Take twist-prong electrolytics, for
instance. Aerovox Type AFH (85° C) list-
ings are outstandingly complete.

It's easy to pick the right number—capa-
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job. And of course it is bound to “fit
like a glove.” Install it—forget it. Aerovox
dependability never lets you down.
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only noise) should be heard in the
speaker two or three seconds after
the switch is turned on. If no sound
is heard, turn off the set and proceed
with step 3. If the set is being oper -
ated on AC and employs a rectifier
tube, note whether the rectifier tube
is lighted. If it is not, test the recti-
fier tube and the wiring associated
with the rectifier filament circuit.
Assuming that the filament has light-
ed, sound should be heard from the
speaker about ten or fifteen seconds
after the set is turned on. If noneis
heard, turn off the set and proceed
with the current tests as outlined in
step 3. If the set being repaired em-
ploys a selenium rectifier, sound
should be heard two or three seconds
after the set is turned on. If no sound
is heard, turn off the set and proceed
with current measurements outlined
in step 3.

If noise is heard in any of the
above cases, it is safe to assume that
the set can be left on without danger
of further damage. Several plans of
attack canbe followed. Some service
technicians use signal-tracing meth-
ods to great advantage. They prefer
to use their signal tracer to locate
the defective stage, and thenthey test
the tube and associated components
until the trouble is located.

Other service technicians prefer
to test all of the tubes first; one or
more might be defective. Even if such
is not the case, the test serves to
analyze all of the tubes, the condition
of which is very important as far as
the operation of the portable radio is
concerned. If the tube check does not
disclose the defect, a voltage check
can be performed.

An important thing toremember
when servicing portable radios is that
the filaments are quite fragile and a
momentary surge of voltage can very
easily burn outthe filament. Because
of this, many service technicians pre -
fer to work on the set while using
battery power whenever possible.
Obviously this cannot be done when
the set operates satisfactorily on
battery but not on AC. Whether bat-
tery or AC power is used, remember
that a completely dead set might have
a direct short and power should be
removed immediately to prevent
further damage.

STEP 3. CURRENT MEASUREMENT.

The purpose of this test is to
determine whether the currents being
drawn in the filament and B+ lines are
normal. Knowledge of improper cur -
rent drain in either of these lines can
oftentimes lead the service technician
directly to the trouble. When battery
power is being used, the milliammeter
can be placed in series with the bat-
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A STOCK GUIDE FOR TV TUBES

The iollowing chart has been compiled to serve as
a guide in establishing proper tube stocks for servicing
TVreceivers. The figures have been derived 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).

The mrain points to remember inusing this chart are:

1. The figures shownare basedona total 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 '53 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 '53 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—53 52 & 53 46—53 52 & 53 46—53 52 & 53 46—53 52 & 53
Models  Models Models  Models Models  Models Models  Models
1AX2 ** -- -- 6AUSGT 4 4 6BZ7 3 4 6V3A* -- --
1B3GT 40 44 6AU6 134 124 6C4 10 10 6V6GT 22 20
1v2 1 -- 6AV5GT 2 4 6CB6 95 138 6W4AGT 32 34
1X2 2 2 6AVE 15 17 6CD6G 8 9 8W6GT 7 12
1X2A 4 6 6AX4GT 4 3 6CF6* -- -- 6X5GT 1 1
5U4G 45 48 6AX5GT 2 3 6CL6 1 1 6X8 3 5
5V4G 7 -- 6BA6 15 11 6J5 3 3 6Y6G 3 1
5Y3GT 3 2 6BC5 11 8 6J5GT 2 1 7C5 1 --
6AB4 3 3 6BE6 5 6 6J6 34 31 TINT 2 1
6ACT 9 9 6BG6G 14 7 6K6GT 17 10 12AT7 15 14
#6AF4 1 1 6BH6 8 -- 654 8 10 12AU6 1 --
6AGS5 36 11 6BJ6 1 -- 6SHTGT 2 -- 12AU7 44 28
6AGT 3 3 6BK5 1 2 6SL7GT 4 3 12AV7 4 4
6AH4GT 2 3 6BK7 4 7 6SN7GT 77 86 12AX4 2 4
6AH6 8 10 6BKT7A - 1 6SNTGTA 1 1 12AX7 4 5
6AKS5 4 4 6BLTGT 6 9 68Q7 3 3 12AZ7 -- 1
6AL5 7 78 6BN6 3 3 6SQTGT 3 3 12BHT 9 13
#6AN4 -- -- 6BQ6G e -- #6T4 -- -- 12BX7 == -- --
6AQ5 13 13 6BQ6GT 16 25 6T8 14 14 12BY7 1
6AQTGT 2 2 6BQ7 7 14 BU4GT ** -- -- 12BZT ** £ =S
6AS5 2 2 6BQTA 2 2 6U8 4 8 12SN7GT 7
6AT6 4 3 6BXT *x -- -- 6V3 2 4 25BQ6GT 3 5
25L6GT 5 5
# A stock of these tubes should be maintained in UHF areas. 25W4GT 2 2
**Minimum stock recommended. 2576 1 o
* New tubes recently introduced. 5642 2 2

tery leads. H AC power is used, the
total current being drawn from the
rectifier (tube or selenium) can be
measured; hbut more information can
usually be oktained if the currents in
the filament and B+ lines are meas-
ured separatzly. Usually this can be
made possible by unsoldering only
two wires.

If the current in the filament
string is low, suspect a bad tube or
defective components in series with
the filament string. If the current is
high, suspect a bad tube, or shorted
or leaky components in the filament
string. Improper biason one or more
of the stages can also cause abnormal
current in the filament string; so
keep this in mind.
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Improper B+ current drain re-
sults from the same defects that are
encountered in other types of radios.
After it has been determined that
improper current is being drawn, the
same trouble-shooting procedure that
is used in any radio can be followed.

Another point to remember is
that low current drain can be caused
by a weak supply. If the batteries are
weak, or if the rectifier is defective,
low voltage will result. This in turn
causes low current. If the voltage at
the output of the rectifier is low, be
sure to testthe rectifier whether it is
a tube or a selenium type. Also be
sure to check the current-limiting
resistor, if one is employed.

www americanradiohistorv com

If proper A and B voltages are
being applied and the current drain is
near normal in both lines, the service
technician can continue with his pre-
ferred method of trouble shooting -and
canbe reasonably sure that no further
damage will result.

Try the steps that have been
listed — they should cut down on your
repair time. The set owner can help
in many instances. The technician
should get all the informationregard-
ing the complaint so that he may then
concentrate his efforts in making tests
for the trouble while operating the
set under the same conditions during
which the trouble occurred.

HENRY A. CARTER
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Madel 936HF, list . . . . . $69.95*

Madel 935HF, list . . . . . $59.95*
(less metal pan)

Leads in Features
That help you profit!

The custom-engineered 936HF is
the first changer specifically de-
signed for high fidelity perform-
ance. It helps you win more
profitable hi-fi sales and satisfied
customers. Comes complete with
tw plug-in heads and V-M 45
Spindle.

CHECK THESE QUALITY
V-M FEATURES

Exclusive laminated, balanced, precision-
formed turntable!

-

2 Patented tri-o-matic ™ spindle!
3 Exclusive die cast tone arm!
4 Exclusive 4-pole, 4-COIL motor!

MANY MORE DELUXE FEATURES.

V-M Partable high-fidelity P-A Package.
Madel 960 changer, list . . $64.50*

Madel 160 omplifier and 10" Jensen
speaker, list . . . ... ... $66.50*

*Slightly bigher in the west.

wrine

WORLD"S LARGEST
MANUFACTURER [OF
PHONDGERAPHS AND
RECORD CHANGERS

V-M CORPORATION

BENTOR HARBDR 7, MICHIGAN
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How Much Is Your Labor Worth

(Continued from page 13)

screws, clip leads, and any other type of supply used in
the shop and not chargeable to a particular job can be in-
cluded under this item.

Item 7. Depreciation of equipment. Suppose that
$1200 worth of workbenches, tools, testing and other
equipment had been purchased and had an average ex-
pected life of 10 years; then the cost of depreciation
would be $1200 x 10% or $120 per year, which is at the
rate of $10 per month. (Do not accept this 10% rate as
the proper average for allshop equipment. Check withthe
Internal Revenue Bureau; the rates are higher on much
of the equipment.)

Item 8. Transportation. The advent and develop-
ment of television has made transportation essential for
even the small service shop. A large part of television
servicing is done in the home. The service technician
alone candetermine whether or not his business warrants
a separate vehicle for pickup, delivery, and installation.
Since it is possible to use a private automobile for this
purpose, the figure of $20 in Chart I was based on the
assumption that such was the case. This figure covers
only the operating costs of transportation; depreciation
on the car has notbeen charged, although this can be done

ifthe car isused an appreciable amount for service calls.
If a delivery truck is used, both operating costs and de-
preciation should be included in overhead costs.

Item 9. Miscellaneous expenses. This is the ex-
pense of various small items which might include dues,
subscriptions, and taxes.

Overhead can now be computed in terms of an hour
spent in repairing a radio or television set. How many
hours in the month will the technician be doing repair
work? Let us say on the average he will spend 8 hours
per day for 25 working days in the month; 8 x 25 = 200
hours per month.

Then:

$160 per month overhead <+ 200 hours = $.80 per hour
overhead cost. The total estimated costs now are:

Basic labor $1.50 per hour

Overhead costs _ .80 per hour

Total costs $2.30 per hour
On the basis of the foregoing estimates, it is appar -

ent that the service technician must charge $2.30 per
hour inorder to recover his expenses and clear $1.50 per
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hour for himself. The service technician would not, how-
ever, be willing to operate his own business for $2.30 per
hour. He can make as much by working for a competitor
for $1.50 per hour. He is justified in adding a profit to
compensate for the risks involved and also to cover un-
forseen expenses.

Each service technician must decide for himself
whether that profit shouldbe 10%, 20%, 30%, or some other
percentage of total cost. For the purpose of this illus-
tration, the profit percentage used is 20%.

The charge is computed as follows:

Basic labor $1.50 per hour

Overhead costs .80 per hour
Total costs $2.30 per hour
Profit (20% of total cost) .46

Total hourly charge for labor $2.76 per hour

In the preceding illustrations, only the simplest

way to estimate the hourly charge for labor has been
presented. There are several other pertinent factors
which must be considered. One of these is the competi-
tion. Charges cannot be far in excess of the prices
charged by a competitor. All service organizations will
be confronted with price cutting to a certain extent. When
this happens, each service technician must determine the
best policy to be followed. He may have to reduce his
overhead cost in some manner. He may even have to be
satisfied with a smaller profit. As a general rule we be-
lieve that if he watches his overhead closely and keeps it
to a minimum, cultivates good salesmanship, and estab-
lishes a reputation for fair and honest customer treat-
ment, he will be able to meet competition as it develops.

Another factor of the utmost importance isthe vari-
ation in service activity each shop will encounter. The
value of maintaining a high percentage of productive hours
will be seen from the succeeding examples.

As has been demonstrated, the total hourly labor
charge of $2.76 per hour was based on 200 hours of pro-
ductive labor per month.

When the total monthly income is figured on this
basis, the computation is as follows:

Labor charge per hour $2.76
Productive labor x 200 _hours
Total income

for the month $552.00
Overhead expenses

for the month -160.00
Net profit and owner's

wages for the month $392.00

Now suppose that, although the technician did work
for 200 hours during the month, only 120 hours was pro-
ductive labor or actual repair work chargeable to the
customer. The remainder (of 80 hours) was spent in
getting new business, in idle time, in taking care of rec-
ords, and sometimes in doing work for which the tech-
nician felt he could not charge. What does this do to his
ret income? Remember that overhead costs are chiefly
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independent of the amount of productive labor. The net
income is computed as follows: S

Labor charge per hour $2.76
Productive labor x 120 hours
Total income

for the month $331.20
Overhead expenses

for the month -160.00
Net profit and owner's

wages for the month $171.20

How can the service technician receive compensa-
tion for the 80 hours of uncharged labor? He can add it
to the overhead costs. For example:

Overhead costs $160.00 per month

Unproductive time

(80 hours at $1.50 per hour) +120.00
Total overhead to be
recovered $280.00

$280 + 120 hours productive labor = $2.33 per hour
overhead cost. Then the total charge per hour should be:

Overhead cost $2.33 per hour

1.50 per hour
$3.83 per hour

Basic wage
Total cost
Profit (20% of total cost) 17

Total hourly charge
for labor $4.60
If the hourly charge of $4.60 per hour were used
for 120 hours of productive labor, then the net income
for the month would be the same as when the charge was
$2.76 per hour for 200 hours of productive work.

This can be proved in the following manner:

Hourly charge for labor $4.60
Productive hours 120
Total income for the month $552.00
Overhead expenses

for the month -280.00

$272.00

Nonproductive labor charge

recovered through overhead +120.00
Net profit and owner's

wages for the month $392.00

These figures clearly illustrate that when the pro-
ductive hours are decreased, the shop owner must either
increase his hourly charge or be satisfied with less pro-
fit. If he does not figure that the business will stand the
increased hourly charge, then he must reduce the over-
head or increase the productive labor during the month.

Productive time must be kept at maximum to absorb
the overhead, to make possible a reasonable charge to
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the customer, and to leave a satisfactory income for the
business.

Thus far only the owner-operated or one-man shop
has been considered. Computing the labor charges for
a larger shop willnot be difficult if the same general out-
line is followed. The overhead costs, as shown inChart I,
will probably increase. The amount of this increase will
depend upon the number of men employed. A larger
business may take more space; therefore the rent willbe
higher. More supplies will be used to repair more radios
and television sets, advertising expenses may be greater,
more test equipment will probably be needed and will
increase the depreciation expense, and the transportation
requirements will be expanded.

In addition, the shop owner will have wages to be
paid. This will require more tax forms and records. In
general, it would seem that the prime consideration when
employing additional personnel is the amount of work that
is available. Once again, as in the one-man shop, the
hours spent on productive labor will to a large extent de-
termine the net profit. All of these are factors which
the shop owner must decide for himself when contem-
plating business expansion.

The material appearing in this article has been ex-
cerpted from the booklet '"How Much Is Your Labor
Worth,'" by Donald B. Shaw, Vice President and Treasurer
of this company. This brochure is available through your
PHOTOFACT distributor.

Another booklet prepared as an aid in figuring pro-
fits is '' Accounting Procedures for Radio and TV Service
Technicians,' by the same author. It explainsthe balance
sheet, which is a financial statement showing business
conditions on a given date. From the balance sheet the
following can be determined: what the business owns
(assets), what it owes (liabilities), and what the owner is
worth (net worth or capital). Such a balance sheet is a
valuable statement for the owner's use in comparing one
period with another to determine his progress, and it is
an important source of information when he files his in-
come tax returns. From the information in the balance
sheet, it is easier for the owner to decide whether to add
new employees or to change the manner of business op -
eration in some other way. It will help him to determine
costs of merchandise and labor. If the time is taken to
keep such records accurately, better business manage-
ment can result.

'" Accounting Procedures for Radio and TV Service

Technicians'' is also available through your regular
PHOTOFACT source.

JAMES M. FOY
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Shop Talk
(Continued from page 5)

the plate of the tube receives the
incoming signal and the output is
taken from the cathode, then the signal
polarity is sync pulse positive. These
particular facts do not necessarily
have to be remembered; they can be
quite easily reached by reasoning.

Consider, for example, the video
detector circuit shown in Fig. 2. The
cathode receives the video signal
from the taird video IF amplifier,
while the plate circuit contains the
detector load resistor and peaking
coil. The signal at the cathode pos-
sesses the form shown in Fig. 3. For
current to flow through the tube, the
cathode must be driven negative with
respect to the plate. This, in effect,
eliminates the positive portion of the
incoming signal. However, this is of
little interest, since both halves of the
modulated video signal are mirror
images of =ach other and either one
may be used.
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Fig. 3. How the Video Signal Looks When ft
Enters the Video Second Detector From the
IF System.

with it (as in the previous diagrams),
then conditions change. This is per-
haps best illustrated by an example.
In Fig. 5, a video detector is shown
placedacross the circuit. The cathode
terminal of the germanium diode is
grounded, and the signal is applied to
the other element which might be
considered as being equivalent to the

If we compare the polarity of
this output signal with that obtained
when the video signal is applied to the
plate of a series-connected diode, we
see that the two differ by 180 degrees.
Therefore, with shunt diodes, the
sync pulses in the output signal will
be most negative when the incoming
signal is applied to the plate of the
diode and most positive when applied
to the cathode of the shunt diode.

Another good secondary point
from which to figure signal phase
exists at the horizontal-phase de-
tector. If this is of the synchroguide
or pulse-width variety, then a positive
horizontal sync pulse must be fed to
the control grid of the AFC tube. If
a horizontal-phase detector of the
type shown in Fig. 6 is employed, it
must receive both positive and neg-
ative sync pulses from the preceding
sync separator if it is to function
properly. The question is: "Which of
the applied pulses is positive and
which is negative?' The answer is
to be found in the fact that the pulse

3R VIDEO IF

MMF <iean e L % -~
L

+CBS YO .
CATH m N
3;7 @ L ® -

3RD VIDEO IF
6CB6

Fig. 4. A Germanium Diode Used As the Video Second Detector.

For :he negative portion of the
signal, maximum current will flow
through the detector diode when the
cathode is most negative; and this
occurs at the sync pulse tips. The
tube current, flowing down through
R1, will develop the maximum negative
voltage at these instants, thereby
providing us with an output signal in
which the sync pulses possess the
maximum negative polarity. If the
tube is turned around, then the polarity
of the output signal will reverse.

The same action occurs when a
germanium diode is employed. See
Fig. 4. It is only necessary for the
service technician to know which
element of the crystal corresponds
to the tube cathode and which to the
tube plate. This is indicated in Fig.
4 and, if understood and remembered,
will offer no more problem than a
tube.

There is one pitfall to avoia,
however. K the detector element
(tube or crystal) is placed across the
circuit (Fig. 5) rather than in series
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Fig. 5. The Diode

Detector in This Circuit Is Across the Signal

Path and This Will Affect the Polarity of the Output Signal.

plate. Current will flow from cathode
to plate when the signal is positive,
and the maximum current will flow at
the sync pulse tips. The electrons
will flow around the circuit in the
manner indicated, developing at this
moment the maximum negative voltage
across the diode load resistor RI.
Consequently, the output signal
obtained from this circuit will have
the sync pulses most negative.

fedtothe diode plate must be positive
in order to cause this section of the
phase detector to conduct. By the
same reasoning, the cathode of the
other diode section must receive the
negative pulse.

Once you have identified the
signal polarity at a certain point
(using one of the reference points
discussed above), the next task is to

Fig. 6. A Horizontal-
Phase Detector Em-
ployed in AFC Sys-
tems.
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Fig. 7. The Waveforms of a Vertical Output
Stage (A) at the Grid and (B) at the Plate.

trace the signal back stage by stage
until you reach whatever point you
desire. To carry out this latter pro-
cedure successfully, here are some
pointers to keep in mind.

1. Each straight amplifier inverts
the signal 180 degrees. That is, the
polarity goes from positive to
negative or negative to positive. By
a straight amplifier, we mean one in
which the signal is applied to the grid
and obtained from the plate.

2. If the signal is received by the
cathode and obtained from the plate,
no polarity reversal occurs. By the
same token, if the signal is applied to
the grid and taken from the cathode,
the same condition holds — there is
no polarity change.

3. Signal passage through a diode
such as a noise gate, for example,
againresults inno change of polarity.
This is of particular importance when
tracing a signal through the sync-
separator section.

If you should use an oscilloscope
to check the polarity of the signal,
remember that what you see on the
screen of the scope depends on the
number of vertical amplifiers in the
instrument and whether or not any
cathode followers are employed.
Hence, you cannot automatically
assume that the pattern you see on a
scope screen represents the signal
polarity at the point where the signal
is being picked up and being fed to the
instrument. However, you can defi-
nately establish whether or not the
scope inverts the signal it receives
by going toone of the reference points
discussed previously and by checking
the signal there.

Vertical-Retrace Blanking
While on the subject of signal

polarity, it may not be amiss to con-
sider the vertical-deflection system.
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Waveform polarity is important when
you wish to install a retrace-blanking
circuit, A negative-going pulse is
desired when the blanking voltage is
fedtothe grid of the picture tube, and
apositive -going pulse is desired when
the blanking voltage is to be applied
to the picture-tube cathode. The
problem then is to determine the
polarity of the pulses at various points
in the vertical system.

A gocd place to start is the
grid of the vertical-output tube. The
waveform at this point is always of
the form shown in Fig. 7TA. Note that
the retrace portion of this waveform
is negative and hence suitable for
application to the picture-tube grid.

In the plate circuit of the output
amplifier, the waveform is reversed
(Fig. 7B); and as a result, positive
pulses can be obtained for use at the
picture-tube cathode.

If the vertical-output trans-
former possesses separate primary
and secondary windings, then what you
obtain across the secondary winding
depends upon the manner in which the
unit is wired. The best test is to
check the pulse polarity with a scope
so that you know whether or not it
inverts the signal.

This question of voltage polarity
across the vertical-output trans-
former can become quite confusing
unless certain facts concerning trans-
former operation are known. These
are:

1. A signal passing through a
transformer will suffer a 180-degree
reversal only if the primary and
secondary windings possess the
proper relationshipto each other. To
illustrate, let us suppose that the
primary winding of the transformer
in Fig. 8 is connected as shown to the
plate circuit of the vertical-output
amplifier. The polarity of the signal
at point A on the secondary (with
respect to ground) may either be the
same as that shown on the plate or
180 degrees out of phase with it,
depending on how the unit is wired.
Suppose you find that the polarity is
unchanged. Then, you can achieve
the desired reversal by reversing the
connections of the primary winding.
To keep the picture from being re-
versed vertically at the same time,
simply reverse the lead connections
to the vertical windings of the de-
flection yoke.

2. If the secondary winding has a
tap on it and this tap is at AC ground
potential, then the pulse polarity at
one end of the secondary winding will
be opposite to its polarity at the other
end. Having a tap on the secondary
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Fig. 8. The Polarity of the Signal Appearing
at Point A Depends Upon the Manner in
Which the Transformer T, Is Wired.

winding is rather uncommon; usually
there is no tap, and one end is placed
at ground potential by means of by-
pass filter capacitors.

3. Whenthe vertical -output trans-
former is an autotransformer, then
the polarity conditions that prevail
are shown in Fig. 9. Note again the
significance of the position of the
ground.

For those who wish additional
information on the installation of
vertical-retrace circuits, reference
should be made to page 9 of the
September-October 1951 issue of the
PF INDEX.

REVIEW.

An interesting article appeared
in the January 1954 issue of Radio &
Television News relating the "blow-~
by-blow case histories' of the first
16 sets actually encountered by a new
service technician, Jay Stanley. The
title of the article is "My Start in
TV Servicing,"” and it will do us all
some good and some of us a lot of
good to read part of this interesting
account.

Radio & Television News maga-
zine is published by the Ziff-Davis
Publishing Company, 366 Madison
Avenue, New York 17, New York.
Subscription rates are $5.00 for one
year in the United States, its posses-
sions, and Canada. Single copy price
is 35 cents.

Do you remember the first five
or ten television sets you serviced?
If the occasion does not evoke pleasant
memories, pull up a chair with the
rest of us because we all pulled some
pretty silly boners at about that time.
Fortunately, however, we learned
something from those miscues; and
as time went on, we made fewer and
fewer of them.

To the man who is just getting
started in television, it is reassuring
to know that his trials and tribulations
are not unique but follow a pattern
similar to the one which most of us
have experienced. Successandfailure
are different points along the same
scale, and where you stand is really
determined by where other men stand.
If the mistakes you make are common
ones, well, there's hope for you yet.

Mr. Stanley knew that someday
television would come to his part of
the country, but he did not feel it was
imminent enough to aggressively pre-
pare himself for it. Hence, when the
freeze lifting came and a local station
with it, he had advanced no farther
than unit 2 (about antennas) of a 10~
unit course on TV. As usually hap~
pens when television arrives for the
first time in any locality, the demand
for technicians exceeds the supply;
and whether Mr. Stanley wanted to or
not, there he was servicing TV
receivers.

Before we examine some of his
case histories, it should be noted that
Mr. Stanley was not a newcomer to
the electronics field. He had pos-
sessedanamateur license since 1932,
had had formal college training in
communications engineering, and had

Fig. 9. The Signal
Polarity Along an
Avtotransformer
Depends Upon the
Position of the AC
Ground Point.
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spent nearly a year in Signal Corps
radar and airborne-radio schools.
Hence, he did possess an excellent
background for television servicing;
and if a man like that could make
some of the errors he did, then those
less fortunately endowed should take
heart. As any experienced service
technician will fervently attest, tele-
vision is unique unto itself with its
own peculiarities found nowhere else
in electronics.

Among the first service jobs
with which Mr. Stanley was confronted
was a new set to be checked before
delivery to the customer. Unluckily,
there was something wrong. No pic-
ture could be obtained on the screen,
and the sound was very weak.

The job appeared to require
signal tracing, so the chassis was
removed from the cabinet. Then the
signal was checked first at the video
second detector and then at each of
the video IF stages with the same
result, no signal.

Apparently the trouble was in
the tuner or in the first IF, and it
was decided to make voltage checks
first in the IF stage since this was
the easiest to reach. In checking he
found that the No. 1 lug on this tube
socket was floating free in the
air, completely broken off from the
socket. Apparently the heavy tuner
had moved in shipment and had pulled
off the wire leading to pin No. 1 of the
IF socket.

From this experience, Mr.
Stanley learned that visual inspection
of a set was frequently as important
as electrical checking. This is
especially important with sets which
have been transported over long
distances, say from the factory to the
retailer.

Inanother service job, an early
T-inch transformerless receiver had
a dark picture. The voltage seemed
to be somewhat low, and several
hours were spent checking low-
voltage filter capacitors in the
selenium-rectifier doubler circuit
and in substituting rectifiers. Nothing
seemed to help much, and the voltage
remained low throughout the entire
receiver.

Not knowing what to do next,
Mr. Stanley decided to dig out the
service notes on the set. The very
firstnote under '"Sound — No Picture
or Raster" suggested checking a
high-voltage, oil-filled capacitor in
the RF power supply. Accordingly,
replacing the capacitor cleared up
the trouble.
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Serviee literature is an excel-
lent source of information on the
solution of troubles that most fre-
quently affect a receiver. Therefore,
one of the things that every service
technician can do to assist himself is
tomaintain an up-to-date file on such
literature.

Another interesting case that
Mr. Stanley encountered those first
few weeks was a set in which the
buzzing sound in the audio changed in
strength with changes in scene content.
As the author indicated, this was one
of those cases in which the doctor
"cures' the patient by burying him
and hopes that nobody ever digs him
up. Unfortunately, somebody always
does,andarecallbecomes necessary .

From the symptoms just men-
tioned, the trouble appeared to be
intercarrier buzz; and so the chassis
was removed and the transformers
in the ratic detector adjusted with a
VTVM. The set sounded a lot better
and Mr. Stanley felt that perhaps he
had corrected the trouble, although
he wondered how the alignment of the
ratio-detector transformer could
effect picture pulling which the set
exhibited at times. Since the set was
working satisfactorily at the moment,
he decided to take a chance that it
would continue to operate. He col-
lected his money for the call and left.

The customer phoned again the
next night and announced that the
buzzing was back. Evidently the
transformer alignment (or mis-
alignment) was not the problem, and
the best thing to do was to takethe
set into the shop.

At the shop, Mr. Stanley decided
to check into the literature on hum
and buzz, and there he found the
suggestion that leakage in the tube
elements in the video IF or the tuner
can cause the symptoms noted, includ-
ing picture pulling. The IF checked
all right, so the RF was investigated
next. The final tube tested was the
6BZ7 RF amplifier; and when this
tube was replaced, all the symptoms
disappeared and the set returned to
normal operation.

The lesson to learn from this
case history is perhaps one of the
hardest for any one to learn, whether
he is a beginner or an "old-timer" in
servicing. One should carefully
observe the set for all its symptoms,
not just for those which are most
obvious. Inthe foregoing case history,
the buzz was the symptom that struck
most forcefully; the picture pulling,
unless quite severe, could be easily
overlooked. Try at all times to keep
your mind open when inspecting a
set. Don't just note the most obvious
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and then disregard everything else,
feeling secure in your belief that
there is no other trouble. Unfortun-
ately, you cannot cure troubles by
ignoring them.,

The need for the proper test
equipment is something the beginning
service technician discovers very
quickly. A call came in for service
ona setthat would work satisfactorily
for a couple of hours, then it would
lose horizontal sync. Mr. Stanley's
first guess was that synchronization
could be restored by carefully
adjusting the various horizontal AFC
circuit controls while keeping an eye
on the picture.

The first half hour was spent
turning the screw on the horizontal-
frequenay coil and the horizontal lock -
range irimmer. He did not find the
difficulty so he took the set into the
shop. (Frequent removal of sets to
the shop is a characteristic of most
beginners. As experience is gained,
the number drops sharply.) Since
the writer's service oscilloscope was
still in kit form, he resorted to volt-
age and resistance measurements
and finally even to a change in the
horizontal-oscillator transformer.
He still had no luck.

At this point the need for a
scope became quite evident, and Mr.
Stanley was forced to borrow a unit
from a friend. As suspected, the
double-hump waveform supposed to
be on the horizontal lock-range coil
was completely off form. By running
through the alignment procedure
again, this time watching the scope
screen, the proper wavefrom was
obtained and the set returned to a
state of synchronization.

The moral of this case history
is apparent. If you ever expect to
become a '"top-notch'" service tech-
nician, you will need good equipment.
No one the author knows has ever
been able to get around this axiom.

It is recommended that the
original article should be read by
those who wish to learn more of Mr.
Stanley's adventures. He found out
that sometimes the service technician
creates his own grief by using un-
reliable parts, that he must have a
good eye for physical symptoms as
wellas electrical, and thathis chances
of quick success are enhanced con-
siderably if he does a little thinking
before he acts.

Milton S. Kiver
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Understanding Receiving
Tube Operation

(Continued from page 11)

The symbol Ais used here to indicate
a smallchange; and with vacuum tube
theory, the change must be as small
as possible. The value of rp for any
tube is useful in that it is a factor in
determining the proper load imped-
ance for the tube and in determining
the voltage gain that a circuit using
that tube will produce.

Most triode tubes will usually
have a value of ry within the range
from 500 to 10,000 ohms. The plate
resistance of most pentodes, however,
willgenerally range from 40,000 ohms
to 2 megohms. A pentode has a high
plate resistance because a plate-
voltage change has very little effect
on the plate current. This fact is due
to the shielding effect of the screen
and suppressor grids. In equation
(2), it can be seen that a very small
value of A Ip will produce a very
large value of I'p-

The numericalvalue of the plate
resistance for any one type of tube is
listed in tube data handbooks or tube
manuals.. Observation will disclose
that a certain value of DC plate volt-
age is alsolisted. Only at that voltage
will the specified value of rp bereal-
ized. At any other voltage the plate
resistance willhave a different value,
and a circuit designer can take ad-
vantage of this fact to vary the plate
resistance of the tube over a narrow
but definite range. FPentodes possess
the greatest range of variation inthat,
by paralleling of electrodes, the nor-
mal rF of a pentode canbe reduced to

that of a triode. For example, a 6SJ7
°
.
.
.
.
(A) LOW
.
.
.
.
°
(B) MEDIUM
.
.
.
°
°
(C) HIGH

Fig. 4. Variation of Cathode-Grid-Plate
Spacing in Tubes Having Different Ampli-
fication Factors.
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in the pentode connection is listed
with 0.7 megohms for the plate re-
sistance; in the triode connection,
the rp of the 6SJ7 is only 8,250 ohms.

Amplification Factor, ;.

The addition of the control grid
toform the triode tube provides amp-
lification of a signal. To express the
amount of amplification that a tube is
capable of producing, a second tube
constant is commonly used. This is
the amplification factor p . Itis de-
fined as the ratio of a small change in
plate voltage to the small change in
grid voltage which would be needed to
return the plate current toits original
value. Expressed as an equation, it is

AEp
H= — (3)
AEg

where

@ = amplification factor,

A Ep=a small change in plate voltage,
A Eg =asmallchange ingrid voltage,
Ip = plate current.

The u of a triode tube can also
be derived from a formula which
takes into account the physical geom-
etry of the tube. The formula in-
cludes the distance between grid and
plate, the number of grid wires per
centimeter of grid length, and the
radius of the individual grid wires.
Fig. 4 illustratesthe internal spacing
of tubes having various values of ¢ .
The low- & triode, shown in Fig. 4A,
has the grid spaced relatively close
to the plate; in Fig. 4B, the grid is
farther from the plate and the tube is
said to have a mediump ; and in
Fig. 4C, the high- . triode has the
grid very far from the plate. The
grid exerts its influence upon the
electrons in the space-charge area
by electrostatic forces; and since
electrostatic forces vary inversely
as the square of the distance, the
nearerthegrid isto the space charge,
the more control it will exert on the
electron flow. The number of grid
wires per centimeter of grid length
and the radius of the grid wires have
a direct effect on the u of a tube. If
either factor increases, the g will in-
crease proportionally.

Some tubes are made with a
variable- u feature; inthese thesep-
aration between individual grid wires
is greater in the center than at the
ends of the grid. As the grid bias is
increased in the negative direction,
the ends of the grid will cut off some
of the plate current first. The grid
bias must be increased still further
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before complete plate-current cutoff
is reached.

Reference to a tube data hand-
book, or tuke manual as it is com-
monly named, will disclose the fact
that the value of p for a triode is
usually listed but that for a pentode it
is not. In triodes, the value of U is
dependent mainly upon the physical
geometry of the tube electrodes,
though it will vary just slightly at ex-
tremely low values of plate current.
For most multielectrode tubes, how-
ever,the ampolification factor i.varies
appreciably with changes in operating
conditions. Its value is therefore not
listed for pentodes in most tube
manuals.

Transconductance, g,

The usefulness of any vacuum
tube depends upon the ability of the
grid to controlthe plate current. The
effectiveness of the control exerted
by the grid when the plate voltage is
held constant is called the transcon-

ductance or mutual conductance.

This is prokably the most important
of the tube constants, for it provides
a means of evaluating tubes of the
same type. A tubehaving a transcon-
ductance of 2,000 is better than a
tube of the same type having a trans -
conductance of only 1,000, This fact
is the basis of the tests used in one
type of tube-testing equipment,
namely, the mutual-conductance type
of tube tester.

Transconductance is the ratio
between a small change in plate cur-
rent and the small change in grid
voltage prcducing it when the plate
voltage is held constant. It can be
expressed by

Alp

g€m = .when Ep is constant) (4)

AEg
where g, = transconductance,
AIp = a small change in plate current,
AEg=a small change in grid voltage,
Ep = plate voltage.

The unit of transconductance is the
mho; but since its value is generally
too large for common usage, the
micromho is the usual reference. It
has become customary to drop the
word micromho and to say simply
that a tube has a transconductance of,
for example, 1,000.

The transconductance of a tube,
like the plate resistance and ampli-
fication factor, is dependent upon the
physical size of the tube elements
and their spacing; it is chiefly de-
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pendent upon the grid-cathode struc-
ture and the amount of cathode
emission. The transconductance of a
tube will decrease with usage of the
tube mainly because of the decrease
in emission.

Relationship Betweenr , 4, and g,

The three tube constants (p ,rp
and gy} are interrelated quantities in
that they vary in value relative to
each other in a definite manner. This
relationship can be derived mathe-
matically.

Since,

AEp
= —,
AEg

Alp
Em = —

AEg
and

AEp
rp = — ,

Alp

and since A I, appears in the lasttwo
formulas, they can be made equal to
each other as follows:

AEp

Alp = 8m X AEg =
Tp
Transposing yields

AEp

r oXgm =
P
AEg

—_ =,
AEg

Since

then by substitution
M= rpXgm. (5

By transposition

gm = (6)

rp = — . (7

Through the use of these three for-
mulas, any one constant can be cal-
culated if the other two are known.
An example of this can be given. It
was stated previously that the p of a
pentode is not usually listed in tube
manuals. If it is necessary to find
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PENTODE
SECTION

VIRTUAL
CATHODE |

TRIODE
SECTION

Fig. 5. Multiple-Electrode Tube Used for
Frequency Conversion.

this constant, it can be calculated for
a particular set of conditions. For
example, the 6SJ7 with a plate voltage
of 250 volts, a screen voltage of 100
volts, and a negative grid voltage of
3.0 volts has a plate resistance of
0.8 megohms and a transconductance
of 2,000,

Thus
K=gmXrp= .002 mhos x 800,0008
uw= 1600.

This valuk of pis obtained for this
pentode only under the voltage con-
ditions given. It will be differentunder
different values of plate, screen, and
grid voltages.

This interrelation between the
three constants is the basis for eval-
uating the worth of a tube. The amp-
lification factor u does not usually
vary during the life of a tube, provided
it is measured under identical con-
ditions every time. The plate re-
sistance increases with tube age
because of lowering of cathode
emission. By referring to equation
(6), it canbe seen the gy, will decrease
when rp increases and it stays con-
stant. Some tube testers actually
measure the plateresistance of a tube
and rate the tube in terms of the
equivalent transconductance. Other
testers measure the amount of cath-
ode emission with respect to the
normal emission. A third type of
tester, whichis fairly new, measures
the plate conductance which is the

~ ANODE

QUADRATURE GRID

— SCREEN GRID

LIMITER GRID — S ACCELERATOR

FOCUSING ELECTRODE

CATHODE

Fig. 6. Gated-Beam Tube Utilizing Principles
of Electron Optics.
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reciprocal of plate resistance and
rates a tube in percentage of total
plate conductance.

Special Constructions

The variation in the geometry
of vacuum tubes is almost infinite;
tubes are being constructed to fulfill
innumerable special purposes. The
beam-power tube was developed when
a pentode with a low plate resistance
was needed. In this type,the wires of
the screen grid are aligned directly
behind the individual wires of the con-
trol grid. This alignment allows the
potential field of the plate to have
more effect on the potential gradient
between cathode and grid. The plate
voltage as a result has more control
of the plate current than in a pentode,
and the tube has a lower plate re-
sistance and a higher transcon-
ductance.

The development of the super-
heterodyne receiver produced a
demand for a tube which could com-
bine the functions of oscillator and
mixer in onc envelope. The 6SA7 is
a tube of this type, and Fig. 5 shows
the layout of the electrodes. The
cathode and grids Nos. 1 and2 form a
triode oscillator section whereingrid
No. 2 acts as the plate. The positive
potentialon grid No. 2 forms a virtual
cathode between grid No. 2 and grid
No. 3 for the pentode section com-
prising grids Nos. 3, 4, and 5, and the
plate.

A beam of electrons can be
made to behave similarto a light ray,
and this principle is used in many
tube types including the 6BN6. This
tube was developed for FM receivers
to combine the functions of a limiter,
discriminator, and audio amplifier;
and the construction features are
shown in Fig. 6. The cathode supplies
the electrons which are then formed
into a beamby the action of the focus -
ing electrode and by the positive po-
tential on the accelerator. Because
of the sharply focused electron beam,
the first controlgrid (or limiter grid)
has a step-shaped control character -
istic; the plate current rises abruptly
from zero to a definite maximum as
the limiter-grid voltage changes
from negative to positive. The action
might be likened to an off-on switch.
The limiting action of the tube occurs
at this limiter grid, because a varia-
tion in signal strength on this grid
has no effect on the current through
the tube provided thatthe signal volt -
age does not cross through zero.

The electron beam leaving the
limiter grid undergoes further accel-
eration from the accelerator and
screen grid, and then it goes through
the quadrature grid to the plate. The
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electron beam induces an alternating
voltage on the quadrature grid and
causes the tuned circuit which is at-
tached to the grid to oscillate at the
center frequency of the FM signal.
This grid voltage lags 90 degrees be-
hind the center frequency when the
signal is unmodulated. Under these
conditions, the limiter grid allows
current to flow only on the positive
half cycles. The quadrature grid
cuts out one-half of this half cycle.

When the input signal is fre-
quency modulated, the phase differ-
ence between the two grids varies
andthe quadrature grid permits more
or less of the positive half cycle of the
current to pass. When the input fre-
quency decreases, the two grids allow
current flow for a longer time. If
the input frequency is increased, the
two grids allow current flow for a
shorter time. The composite varia-
tions inthe plate current constitute an
audio signal which is equivalent to the
frequency modulation of the IF signal.

There are other special-purpose
tubes. The few which have been
mentioned are those that deviate most
from standard vacuum -tube operation.

William E. Burke

"Joe dropped the

JENSEN NEEDLE. ..
we’ve got to find it.”

Adv.

www americanradiohistorv com

Notes on Test Equipment

(Continued from page 33)

is for? I'll just turn it a little and
see what happens.''

Now, we trust that neither illus-
tration applies in your case; but
human nature being as it is, some-
times the instruction manual does not
receive all the consideration it de-
serves. The majority of the manu-
facturers of test instruments supply
operating manuals which explainfully
the operation of the instruments. In
addition, these manuals may contain
many examples showing how the in—
struments can be used in actual
applications. Some of these appli-
cations might never suggest them -
selves tothe operator were it not for
the manual.

So, let's not permit those in-
struction manuals to gather dust on
the shelf or in a drawer somewhere.
Refer to them frequently, and they
will increase your efficiency on the
everyday jobs and may help you solve
those ''toughies' that baffle you
occasionally.

Testing Selenium Rectifiers With the
Triplett 3423 Tube Tester

Recently we obtained a new roll
chart for the Triplett Model 3423 tube
tester and noted the addition of a
section containing instructions for
testing selenium rectifiers commonly
encountered in radio and TV
servicing.

The instructions read as fol-
lows: '""Use X and Y top cap leads
and connect the X-lead to negative
side of the rectifier and Y-lead to
positive side. Use value switch for
test as with tubes. No short test is
necessary. Ratings 130 volts.''

Examples of dial and toggle
settings for a few rectifiers are list-
ed in Table I as they appear on the
roll chart.

The dial andtoggle settings for
all the selenium rectifiers listed are
identical, with the exception of that
of dial Bwhich is varied in accordance
with the milliampere rating of the
rectifier.

Cross checking of a number of
good and bad rectifiers of various
ratings indicated that it seems pos-
sible to obtain a reliable check on
the Triplett Model 3423 of most of the
130- to 160-volt rectifiers ranging
from 15 to 400 ma in current rating.

Setting of dial B did not appear
to be critical. A setting from 40 to
51 gave a reading consistent with the
actual rectifier condition in all ex-
amples tested.
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TABLE I

ROLL CHART LISTING OF SELENIUM-RECTIFIER TEST SETTINGS

TUBE A B CDEFG
65 ma OFF 50 2Y0X6

100 ma OFF 51 2Y0X6

150 ma OFF 40 2Y0X6

up DOWN READS
o5 Y Good
£ Y Good
S Y Good

Accordingly, we have expanded
the chart and have listed in Table II
the commonly used rectifiers to-
gether with the manufacturers' code
numbers for easy reference. This
table should aid in determining the
current ratings of a rectifier, if the
code.number is known, as well as aid
in providing replacement data after
the current requirements are deter-
mined.

CURRENT RELEASES

Hickok Model 695 Television-FM
Alignment Signal Generator

The Hickok Model 695 is a new
electronic sweep generator designed
to meet the top requirements of pro-
fessional TV service technicians or
laboratories. Sipce the sweep is
completely electronic, vibration or
wearing of moving parts is eliminated.
The sweep is said to be abselutely
linear and free from amplitude modu-
lations. A front-panel switch allows
for internal retrace blanking, and a

phasing control provides adjustment
for superimposing trace and retrace
waveforms when retrace blanking is
not used. Adjustment of sweep width
does not necessitate readjustment of
the phasing control.

VHF coverage is obtained with
three RF oscillators covering chan-
nels 2 through 13 on fundamentals.
Output signal level is .3 volt. Inter-
mediate frequencies from zero to 50
mc are provided. Tuning is continu-
ous, and thedial is markedin sectors
for each VHF channel.

Both step and continuous attenu -
ation are provided, and the unit is
triple shielded to insure that RF leak-
age is held to the very minimum.
This allows receiver IF's to be
checked for oscillations which some -
times occur with very weak signals.
One position of the RANGE SELEC -
TOR switch allows for STANDBY
operation of the filaments of all tubes.

A source of bias voltage vari-
able from 0 to 12 volts is provided,

TABLE II
LIST OF SELENIUM RECTIFIERS AND THEIR CURRENT RATINGS
RATING
(IN MA) MANUFACTURERS
FEDERAL  MALLORY  SARKES- SELETRON
TARZIAN (RADIO RECEPTOR)
20 (15) 1159 8Y1
35 6535
50 1214
65 1002 6565 65 871
75 1003 6S75 75 5M4
1007A* 78D+ 6QS1
100 1004A 6S100 100 5M1
1101A 6S100A 100A
1014A 108
1008A* 108D*
150 1005A 65150 150 5P1
6P1
6P2
200 106A 65200 200 5R1
1029A 208D*
1009A*
250 1010 - 65250 250 5Q1, 6Q1
6Q2
300 1090A 65300 300 6Q4
350 1023A 65350 350 5QS1, 6QS1
6QS2, 6QS4
400 1130

*Dual section; check each section separately.
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and this voltage is metered directly
by a voltmeter on the front panel.

Dimensions of the Model 695
are 16 1/4 inches high,13 1/4 inches
wide, and 8 inches deep. Weight is
24 pounds.

Competition for the
Service Technician

Since the advent of television,
the public has been showered with
many advertisements which offer (for
a modest sum) a booklet or device
that supposedly would enable the TV
set owner to make his own repairs
and thus save himself the amount he
wouldnormally pay the service tech -
nician for those repairs. Apparently
the end is not yet in sight, for there
recently came to our attantion such
an advertisement offering a tube
checker for the home repairman.

The ad was conservative; it
stated that this device would check
radio and TV tubes from the picture
tube on down, and the price was only
$3.95. (This, incidentally, you would
save onyour first repair job, accord-
ing to the ad.) You could also check
electrical circuits, the ad stated.

Considerable speculation arose
as to what scientific principles were
involved in the operation of this little
wonder, and eventually curiosity
overcame our better judgment. The
money was forwarded, and in due
course of time the instrument was in
our hands. A birds' -eye view of the
instrument appears in Fig. 5.

After exhaustive tests in our
laboratories, our advice to you is to
refrain from throwing away your
present tube checker in its favor be-
cause there are still some conditions
this instrument cannot check.

As we had surmised, when used
as a tube checker the instrument
operates solely as a filament-conti-
nuity checker. The instrument is
wired in such a manner that when it
is plugged into the standard 115-volt
AC or DC source the tube -socket pins,
commonly used as filament connec-
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tions in most tubes, are connected to
the voltage source. A 200K-ohm re-
sistor (for current limiting) is in
series with one side of the line cord,
and an NE-2 neon glow lamp is in
series with the other side. Thus,
when a tube having filament continuity
is placed in the proper socket, the
circuit is completed and the neon
lampwillglow, indicating a goodtube.

An instruction leaflet is in-
cluded with the checker and gives di-
rections for making continuity checks
of such items as TV cords, fuses,
lamps, motors, motor armatures,
push buttons, resistors, and door buz-
zers and chimes. Two testleads are
provided for making the continuity
checks. The four test sockets are
for 7-pin miniatures, 9-pin minia-
tures, and tubes with loctal or octal
bases. Picture tubes mustbe checked
using the test leads.

Now, every service technician
knows that the judgment of a good or
bad radio or TV tube is not based
solely on filament continuity, there-
fore it is hardly necessary to point
out the limitations of this type of in-
strument. The point to be made is
that here is another possible source
of misunderstanding between the
service technician and the set owner.
The set owner is led to believe that
the use of this instrument will enable
him to do his own tube checking as
easily and conclusively as would the
servicetechnician. What conclusions
will be drawn if by chance he checks
some tubes rejected by a service
technician because of shorted ele-
ments, low emission, or low trans-
conductance? The customer may lose
confidence in the service technician,
for he probably still remembers
earlier articles in various publica-
tions which inferred that all service
technicians were unscrupulous. Ob-
viously, all service technicians are
not unscrupulous. Cleanupcampaigns
conducted by the service technicians
themselves and their organizations
have been sosuccessful incorrecting
isolated cases which caused the
charges to be made that such charges
are seldom made now. It would be
unfortunate if this device were to
cause further misunderstanding.

We would not have the reader
think that we aretaking analarmist's
point of view about this item; pro-
bably neither the service technician's
economic security nor reputation is
in danger. It does serve, however,
as an example of the type of ''do it
yourself'' advertising which en-
courages the laymanto attempt a task
best left to the qualified service
technician.

PAUL C. SMITH
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A Universal

Substitute Speaker
(Continued from page 29)

receivers. It was found that most
speaker fields or speaker-mounted
chokes are covered by the values of
this pair of chokes. It can be seen
in the schematic of Fig. 2 that the
output transformer used in the sub-
stitution box is a universal type. The
secondary taps were chosen to obtain
an approximate impedance match
between the more widely used output
tubes and the speaker voice coil.
Note in the schematic of Fig. 2 and
in the photograph of Fig. 3 that the
secondary leads of the transformer
have been extended with flexible wire,
brought through the front panel, and
terminated with individual plugs.
This allows the voice coil to be used
alone or tobe connected tothe trans -
former secondary.

An alternative construction de-
sign may beused if greater flexibility
in matching is desired. There are
six taps on the secondary of the uni-
versal output transformer. For
more critical matching, each of the
secondary taps may be brought out to
individual jacks on the front panel.
Instruction sheets packed with most
universal output transformers list
the taps to be used with any parti-
cular combination of output tube and
speaker. This data is helpful in de-
termining what connections need be
made for a given condition.

Spare jacks have been placed
on the front panel of the substitution
box for terminating unused cable
leads andfor incorporating any addi-
tional components to meet future
requirements. Four interconnected
jacks and a flexible lead from them
have been included for use in those
cases where shorting connections
must be made between two or more
of the terminals on the speaker plug

or socket. Two short leads termi-
® .
. S
4
S
6 NOTE: POSITION OF JACKS
CORRESPONDS TO
FRONT PANEL LAYOUT
60 90
@000 @ e-000 @
© ®
SPARES
© © © [©} ©
? ? { 9
SHORTING BAR

Fig. 2. Schematic of Substitution Speaker
Assembly.
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Fig. 3. Front-Panel Layout of Speaker Box
and Some of the Cables.

nated with banana plugs on each end
were made to provide a means of
shorting between any of the jacks.
These leads can be conveniently
stored by plugging them into the
spare jacks.

The physical layout of the jacks
on the front panel can be seen in the
photograph of Fig. 3. The, arrange-
ment of these jacks can be varied to
suit personal preference. In any
case, it is recommended that a sketch
be made of the internal connections
in the substitution box and fastened
on the underside of the lid for quick
reference. If all the secondary taps
are terminated in front-panel jacks,
the data pertaining to their proper
connection can also be included on
this sketch.

Because of its flexibility, this
unit canbe used as any of the follow -
ing assemblies:

1. Voice coil only.

2. Voice coil and any one of two
chokes.

3. Voice coil and shorting bar
(commonly used for B+ protection).

4. Single-ended output only.

5. Single-ended output and any one
of two chokes.

6. Single-ended output and short-
ing bar.

7. Push-pull output only.

8. Push-pull output and anyone of
two chokes.

9. Push-pull output and shorting
bar.

10. Any one of two chokes.

The cable assemblies can be
seen inthe photograph of Fig.2. Each
cable assembly uses wires three feet
long, but obviously this length would
depend upon individual preference
or requirements. The termination
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PARTS LIST FOR UNIVERSAL TEST SPEAKER

BOX ASSEMBLY
ITEM
Bud No. C994 cabinet
Quam No. 6A1 speaker (SP1)
Merit No. A2900 transformer (T1)
Merit No. C2994 choke (L2)
Merit No. C2996 choke (L1)
Three-lug tie strip
Five-lug tie strip
Grommets
Banana jacks
Banana plugs
Flexible wire

Mounting screws, nuts, and washers

CABLES
QUANTITY ITEM QUANTITY
1 Alligator clips 2
1 Cinch No. 13E (phono plug) 1
1 Cinch No. 5A1 1
1 Cinch No. 5A2 1
1 Cinch No. 5A3 1
1 Eby No. 119-2M 1
1 Cinch No. 5B1 1
3 Amphenol No. 71-35 1
18 Eby No. 60-4M 1
7 Eby No. 60-5F 1
4 feet Banana plugs 32
As needed Flexible hook-up wire in 5 colors As needed

at the receiver end of these cables is
usually inthe formof a plug or some -
times a socket. These plugs or sock -
ets were selected to duplicate those
used by receiver manuafacturers and
were found to be standard stock items,
as indicated by the second portion of
the parts list and Fig. 2. Five types
of two-prong plugs were used and
have been found satisfactory. For
the many chassis which use single
terminal jacks for each wire to the
speaker, a set of two leads with small
alligator clips was made. This as-
sembly also serves for those sets
using two wires soldered directly to
the voice-coil terminals. These are
all of the two-lead assemblies which
were found necessary. One three-
terminal plug, one four-terminal
plug, one five-terminal plug, and one
five-terminal socket complete the
assemblies required at the present
time by the shop using this particular
unit.

The simpler applications of
this unit shouldbe easily understood.

The following example should clarify
one of the more complex uses of the
test speaker.

The RCA Victor chassis KCS47E
uses a four-terminal plug on the
speaker assembly. A schematic of
the circuits associated with the
speaker is presented in Fig.4. Ter-
minals Nos. 1 and 2 on the plug are
shorted and are also connectedto one
side of the output transformer. Plate
voltage tothe output stageis supplied
through this jumper. Terminal No. 4
is the plate lead of the output trans-
former, and No. 5 is not used. On
this plug, terminal No. 3 is completely
absent. When the universal speaker
assembly is connected by means of
the cable using a four -terminal plug,
the shorting strap is duplicated by
plugging the wires from terminals
Nos. 1 and 2 on the plug into the
shorted jacks. This is illustrated in
Fig. 5. A connection is made to the
output transformer by inserting the
flexible lead from the shorted jacks
into one of the primary jacks. The

AUDIO OUTPUT

Fig. 4. Schematic of Speaker Circuits in RCA Victor Chassis

KCS47E.
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other primary jack receives the plug
from terminal No. 4; the line from
terminal No. 5 is plugged into one of
the spare positions, or left dangling
loose; the two flexible leads from
the secondary of the output trans-
former are inserted into the voice -
coil jacks; then the unit is ready for
use. The four lower right-hand jacks
hold two spare flexible leads. They
can be inserted in these jacks for
storing since the jacks are not con-
-nected in the circuit in most
applications.

The application of this unit is
not necessarily limited to television
receivers, for theunit is equally use-
fulin simulating the complex speaker
assemblies sometimes found in the
larger console radios.

Fig. 5. Test Speaker Connections to RCA Victor Chassis KCS47E,
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Fig. 2. Schematic Diagram of Mcintosh Model C-108 Audio Compensator.
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Input No. 4 for high-level magnetic cartridges (Pickering).

Input No. 5 for low-level magnetic cartridges (Audax
Polyphase or Weathers FM).

Inputs Nos. 1 and 2 are equipped with level controls
so that the input signal can be set to a level which will
not overlcad the input circuit,

Inputs Nos. 4 and 5 can be terminated for any make
of magnetic cartridge by installing the resistors recom-
mended by the manufacturer of the cartridge.

All :nputs connect into the circuit through the input
selector switch which has three main functions. First,
it selects the desired input channel. Second, it grounds
the unused channels to eliminate crosstalk and possible
hum. Third, it switches the crossover compensation
into the feedback circuit when the switch is turned to
channels 4 and 5. This is accomplished by removing the
short across the 22-megchm isolation resistor which
connects switch terminal No. 1 to terminal No. 6.

It can be noted that three 12AX7 tubes are used.
This is typical of present-day trends, for these high-gain
dualtriodzs seem to be used in the majority of low-level
audio stages.

The two stages formed by the two sections of the
first 12A37 (V1) are conventionally coupled. The second
stage (one-half of V1) is direct coupled to the third stage
which is a cathode follower. The 1,800-ohm resistor,
common tdboth cathodes, provides negative feedback and
adds to the stability of the circuit.

Feedback from the cathode of the third stage (pin
3 of V2) to the cathode of the first stage (pin 3 of V1)
provides the necessary low-frequency compensation on
the chanrels intended for use with magnetic phonograph
cartridges. On channels 1, 2, and 3, negative feedback
without the low-frequency discrimination is accomplished
throughtre 100K-ohm resistor and the .47-mfd capacitor.

Crossover Switches

Crossover is accomplished by an interesting and
neat assembly of five single-pole single-~-throw slide
switches clearly visible in the illustrations. Each switch,
when in the down position, adds capacity in series with
the 100K-ohm feedback resistor thereby lowering the
crossover frequency because of the increase in negative
feedback at the lower frequencies. (Negative feedback
reduces output.) As mentioned before, these switches
are only 2ffective on channels 4 and 5.

The cathode of the third stage (first section of V2)
couples to the grid of the fourth stage (other section of
V2) which is also a cathode follower. Incidentally, the
cathode-follower characteristics of high input impedance
and low cutput impedance have been used to advantage in
this unit.

Rumble-Filter Switch

When the Rumble-Filter switch is in positions
2, 3, 4, and 5, a high-passfilter is inserted in the circuit
between the third and fourth stages. This filter gives
a sharp azttenuation of the lower frequencies and becomes
effective at progressively higher frequencies as the
switch is advanced to position 5. This attenuation of the
low frequencies reduces the effects of turntable rumble
and other unwanted low-frequency sounds. The rumble
filter is effective on all input channels.
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Fig. 3. Top and Bottom Views of McIntosh Model C-108 Audio
Compensator Wirh Top and Boftom Covers Removed.
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The low output impedance char -
acteristics of the cathode follower in
the fourth stage are effective in re-
ducing the loading effects of the tone-
control circuits and also provide for
satisfactory coupling of a tape re-
corder to the auxiliary output jack.
When a tape-recorder input is con-
nected into this jack, the signal can
be monitored by the sound system
connected to the output of the Model
C-108.

Tone Controls

The two tone controls located
in the circuit between the fourth and
fifth stages are of the conventional
divider type. These controls allow
separate control of the bass and tre-
ble frequencies and provide a wide
range of boost or droop on all
channels.

Roll-Off Switches

The roll-off switches are an-
other group of five single-pole single-
throw switches. These serve the
purpose of shunting certain sizes of
capacitors across the output circuit
of the fifth stage in order to attenuate
or roll off the high frequencies. Both
the amount of roll-off and the fre-
quency at which it starts depend upon
the amount of capacity switched into
the circuit. With none of the switches
in the down position there is no high-
frequency roll-off; but with them all
down, there is rapid roll-off from
the vicinity of 600 cpsto an attenuation
of about 25 db at 10,000 cps. Thus,
a different switch setting or combi-
nation of switch settings can provide
most any degree of roll-off in any
of the five channels.

Aural-Compensation Switch

Reference to the schematic
shows that when this switch is in its
first position the compensating net-
work is bypassed. In any of the other
four positions, a portion of this filter
network is switched into the circuit
to balance the sound output (for the
volume control setting used) in order
tocompensate for the characteristics
of the listener's ear with regard to
loudness. A full discussion of the
characteristics of the human ear and
the need for loudness control appeared
in "Audio Facts" in the September -
October 1953 issue of the PF INDEX.
This compensation has the effect of
boosting the bass and the higher
treble frequencies and increases as
the switch is advanced to position 5.
The most satisfactory setting is found
by selecting the most pleasing position
after all other controls have been
adjusted. The Aural Compensation
switch, which is in the circuit on all
channels, permits use of the ordinary
uncompensated volume control located
inthe grid circuit of the output stage.
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The output stage is a cathode
follower which permits a long output
cable to be used. The manufacturer
recommends that a cable over 30 feet
in length should not be used unless
provisions are made to reduce the
capacitance of the cable.

All circuit grounds connect to
the ground bus which is grounded to
the chassis at the input jacks. The
can of the electrolytic decoupling
capacitor and the dual .01-mfd AC-
line bypass capacitor ground to the
chassis and not to the ground bus.

The 2-ohm 10-watt resistor in
the heater line drops the heater volt-
age to reduce hum and tube noises.

Since the Model C-108 was
designed for use with McIntosh power
amplifiers, appropriate cables are
furnishedto connect it to one of these
amplifiers. The unit can be used with
other amplifiers, however, by using
the proper type of cables. Since it is
not self-powered, a separate power
supply Model D-101 is supplied for
furnishing the required power if the
C-108 is not used with one of the
McIntosh amplifiers.

A hum -balancing potentiometer
connected across the heater lines is
located in the power amplifier and
D-101 power supply. If the Model
C-108 is used with some other make
of amplifier or power supply, pro-
visions should be made to center tap
the heater lines and to ground this
center tap.

The shielded output cable con-
nects to pin No. 2 of the power con-
nector plug attached to the end of the
cable. See Fig. 1.

The AC receptable is controlled
by the On-Off switch mounted on the
volume controls.

The tubes are shock mounted
and are accessible for checking or
replacing without dismantling the
unit, although dismantling would be
no problem since the top and bottom
covers can be lifted off after only
two screws holding each one have
been removed.

Although shown without cabinet,
this unit is also available designated
as Model C-108A with wooden cabinet,
or as C-108H with cabinet mounting
panel.

Both circuitry and mechanical
features may initially seem complex;
but, actually, design is straight-
forward and only a moderate number
of parts are used. Flexibility of con~
trol is noteworthy in this unit, and
the design certainly contributes
toward this end.

ROBERT B. DUNHAM
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Dollar and Sense Servicing
(Continued from page 39)

ETCHINGS. The industry is
still groping for the magic solution
to the problem of paying receiver
production-line workers more money
for fewer hours of work a day, as de-
manded by unions, while at the same
time lowering production costs so
prices can be cut, as demanded by
the public. Most of the larger com-
panies have one or more guinea-pig
production lines going on printed,
etched, or ctherwise mechanized
wiring techniques for receivers; but
not a single manufacturer is using
any one technique exclusively. The
increased initial costs of equipment
for mechanization so nearly balance
the saving in labor that little or
nothing has been gained as yet.

The most mechanized firm to-
day appears to be GE, with its dip-
soldering techniques built around
special terminals that place practi-
cally all soldered joints on top of the
chassis. GE has an etched-wiring
line going, too, as does Philco and a
few others, for cost comparison. The
old-fashioned method of twisting and
soldering, joint by joint, is stillhold -
ing its own with manufacturers just
as it is with service technicians.

Newly announced techniques
like Project Tinkertoy are principally
for high quality military electronic
gear. The silvered wiring is fired
onto small steatite placques after
which titanate capacitors and strip
resistors are applied, the placques
are assembled into cubes for stages,
and the stages are hooked together
with still more etched-wiring panels
— all on intricate machines such as
only our government can afford.

For essentially the same pur-
pose, that of getting a needed new
electronic design produced in a hurry,
GE is working in a different direction.
They translate a required circuit de-
sign into codes that can be punched
out on a negative, then they feed the
negative into an electronic computer
which controls the machines that do
the work. Cne machine, an automatic
punch press, punches out the holes in
a chassis or an etched-wiring panel
one by one in their required locations
as commanded by the computer.

Another machine takes this
etched-wiring panel and drops into
the correct holes one by one the cor-
rect parts having leads that have been
preformed. Changing the negative
changes the design. The system is
economical for small runs, but the
cost is too high for competition with
hand assembly of large orders on
modern receiver production lines.
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Still needed is a machine or
technique that can outperform the
women on the line.

2

SHOW BUSINESS. Nine TV
sets, eachtuned to a different station,
are stopping sidewalk traffic and
bringing it into the shop of a Modesto,
California, television dealer. Each
set is connected to a different an-
tenna, for optimumreception. A card
in front of each set identifies the
channel number and the city from
which the program is coming. The
channels are 4, 5, 7, 8, 10, 12, 24,
36, and 47 — all in San Francisco
and vicinity.

Try this sometime, if you can
pull in enough stations in your area
to put on a good show. Keep the sets
close together, so people can watch
all the programs at once. Could be a
good way of moving trade-ins or of
attracting new service business.

NEW TUBES. Out they pour —
new tube types designed especially for
color TV receivers. There's a 6BJ7
triple-diode for use as DC restorer
in the three signal channels, a
6AU4GT half-wave rectifier for use
as damper diode, a 3A3 half-wave
rectifier for high-voltage pulses, a
6ANS8 triode-pentode, a 6BD4 beam
tetrode, and a 6BY6 pentagrid ampli-
fier — to mention a few. Make room
on the shelves; or rather,buildsome
new shelves. We have yet to see a
shop in full operation that had spare
space on its tube shelves.

COLOR CALLS. Six totenser-
vice calls a year are predicted by
Du Mont's service manager, Harold
Schulman, for color TV sets. This
uppance of service business will be
required because of the greater com -
plexity of the sets, new types of
components, the need for repeating
operating instructions to customers,
the inexperience of service techni-
cians with color circuits initially,
and the anticipated color-trans-
mission difficulties that will be
blamed on receivers.
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look for the
Howard W. Sams

*“BOOK TREE”

at r.your
PARTS
DISTRIBUTOR

Make it a habit to
"browse'’ at the
Howard W. Sams
“"Book Tree”. You'll
find it at your Parts
Distributor. It's
loaded with the
time-saving, profit-
building books you
want and need.
Keep ahead with
these timely,
practical publica-
tions that help you
learn more and
earn more daily.

LOOK FOR THESE TITLES:
Television Books
“Telecasting Operations™ . . ................. $7.95

“"Photofact Television Course” ...... ... ... 3.00
"TV Servicing Short-Cuts™” . ....... .... ... 150
“TV Test Instruments’ . . ... ... ....... 300
""UHF Converters™....... e T 1.00
“UHF Antennas™ ... ......... .. ...... 1.50
“Television Antennas’ ... ... .. ....... ... .... 2.00
“*Servicing TV in the Customer’s Home’’ .. ... 1.50
*Making Money in TV Servicing". 1.25
““TV Tube Location Guide” Vols. 4 3 2 each. 2.00
‘““TV Tube Location Guide” Vol. 1. . 1.50
Avdio Publlccmons
""Recording & Reproduction of Sound” ...$7.95
“"Audio Amplifiers’ Vols. 4, 3, 2, each. . . .. .. 3.95

Record Changer Manuals

“*‘Automatic Changer Manual' Vols. 5, 4, 3,each. $3.00
‘‘Automatic Changer Manual” Vol. 2 ... .. ... 4.95

Handy Service Guides

“"Radio Receiver Tube Replacement Guide’ . $| 25
““AM-FM Servicing Short-Cuts™ .. ... .. 1.50
“Dial Cord Stringing Guide’*Vols. 4,3,2,1, each. 1.00

Avuto Radio Service Manvals

“Auto Radio Manual” Vols. 3, 2, each..... ... $3.00
“"Auto Radio Manual” Vol. 1............... 495

Communications Receivers
““Communications Receivers’ Vols. 2, 1, each.$3.00

Coyne and Boyce Books
"Coyne TV Servicing Cyclopedia”
“Coyne Transistors™. ... .. ... ..............
"‘Coyne Practical TV Servicing™ . .
""Coyne Latest Test Instruments’ .
“Coyne TV & Radio Handbook” . .
“Coyne Industrial Electronics” ... .. ..
““‘Boyce Video Handbook""
“"Boyce Radio Handbook™. .. ... .. ... ... ...

See these and dozens of other
invaluable books on the
Howard W. Sams "Book Tree'!

HOWARD W. SAMS & CO., INC.

Indionapolis 5, Indiana

Look for these books —
order them at your Parts Distributor

81



FOR_0LD RADIOS

SUPEREX
o -7‘::
®
modern replacement for s 25

old-fashioned hank of List
wire and antenna coll. !

® Boosts sensitivity and
gain up to 25 times.

® Pulls in hard-to-get-sta-
tions.

50,000,000 old and inexpensive
radio sets now in use NEED a
VARI-TENNA . . . including
many of your own customers'.
Superex Vari-Tenna gives all
the power and reception of

modern sets , . . lets you hear

stations never before available.

SUPEREX E“[RGIZ[D
Ferri- loopstlck

List 4150
Even brand new radios, still
equipped with old-fashioned
loop antennas, can benefit from
this "hot" loopstick. Adds 209,
gain to even the powerful
Ferri-Loopstick. © up to 350,
will outperform any coil with a
core 3 times its length. -hole
snap in self-locking
vinyl adjustment collar.

Eep_qﬁ? enough to bie imitated

Recommend these compact,
highly sensitive money makers.

mount;

Grayburne

VARI-LOOPSTICK
st $1.00

Grayburne

FERRI-LOOPSTICK
it 75¢

Pulls in stations strong Same as Ferri-Loop-
and ctear. Customers stick with variable mi-
rave over performance. crometer adjustment.

BE SMART! Boost vour reputalion as a technician
. make handsome profits. Recommend Superex
prodirets 1o your customers on every call.

AR, successar 1o Grayburme

Jlthmun St., Yomkers, M. Y.

Super
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OLD TUBES. Some say an
older tube in a receiver has just as
much chance of lasting another year
as a brand-new tube in that socket.
This theory applies primarilyto out—
right burnout of the filament or heat-
er; some tubes may notdie, but they
certainly '' wither away.''" The cath-
ode takes the hardest wear, so that
emission goes down and down.

In radio sets having AVC and
located in cities near powerful sta-
tions so that there is ample reserve
of gain, the withering-away of a cath-
ode wouldn't even be noticed for
many, many years. In rurallocations
for radio and in practically all TV
receiver sockets, low emission does
make a difference, though. The con-
clusion is that except for local-re-
ception radios, new tubes can be
recommended and installed with a
clear conscience to replace those
which are a few years old.

The Navy ran into the opposite
situation during the last war,wherein
the men were throwing out tubes that
had just got nicely settled and stabi-
lized in their sockets. Tests of dis-
cardedtubes showedthat the majority
were all right or were merely slightly
low in transcanductance. Putting in
allnew tubes just to catch one bad one
caused a lot of new troubles until the
orders came down the line to use
common sense in replacing tubes.

AT %
. ﬁg."-

UNIVERSAL TV. A television
receiver having a 12-channel tuner
and a 4-standard switch has been an-
nounced by Philips of Eindhoven,
Holland as a universal set for use
throughout Europe. With a 17-inch
tube, it is to sell for $355, as com-
pared to $288 for a 17-inch 10-chan-
nel single-standard European set.
The four broadcasting standards to

which the set responds are: Belgian
625-line with AM sound; French
819-line with AM sound; standard

European 625-line with FM sound;
British 405-1line with AM sound.

IMPLOSIONS. Mortality due
to breakage of picture tubes is only
0.0004 per cent, says RETMA after
surveying its members. Only 100
of the 27,000,000 tubes made for sets
now in use were reported to have
imploded. Most of these were 21-
inch rectangulars with cylindrical
faces; so be careful with these big
babies.
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NIGHT OWLS. Question: How
many TV-radio appliance dealers
stay open nights? To findthe answer,
chairman Mort Farr of NARDA sur-
veyed some 400 dealers. Over half
stayed openone night a week; 18 per
cent were two-nighters, 2 per cent
were four -nighters, 12 per cent were
five -nighters, and 6 per cent made it
every weekday night. His advice,
based on personal experience, is to
stay open more evenings even if it
means closing mornings, because
total sales can thereby be boosted as
much as 20 per cent with little or no
increase in overhead.

CAUGHT. To stop thefts from
cars parked in a lot near a bowling
alley, police in La Mesa, Calif., put
an officer up on the roof with a Mo-
torola ''Handi-Talkie.'"" Soon after,
he spotted the car prowlers at work
and radioed their description to the
dispatcher at police headquarters.
Then, as police converged onthe area,
he directed them by radio to all pos-
sible exits from the lot so as to block
escape routes. The entire gang was
rounded up.

"SAVES ME
45 MINUTES

on svery tuning slug
retrieving job"

RETRIEVE

TUNING SLUGS
without removing the chassis

Magic-Tip TV Special’s extra long, slender
blade permits technician to reach all the
way into tuning unit from the front of the
cabinet. Once contact is mode with slot
in tuning slug a gentle forward pressure
causes Magic-Tip internal pin to lock the
slug securely to blade tip, When slug is
returned to desired position in tuning unit
a gentle backward pressure unlocks the
tip, permitting blade to be withdrawn
and leaving tuning slug in ploce,

TWO SIZES:

TV-16" . 2 $2.98 postpaid
TV-12" . .. » $2.24 postpaid
J Satisfaction or refund

HUNTER TOOLS
Box 564-PF « Whittier, Calif
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PRINTED TV. A complete re-
ceiver printedin nine major sections
has been announced as ready for mass
production by Kaye-Halbert TV
Corp., of Culver City, California.
The sections snap into a vertical
frame behind the picture tube and are
easily removed for repair or re-
placement. The firm estimates that
their scheme will permit doing 95
per cent of the servicing right in the
home.

Whether the idea will click re-
mains to be seen; if it does, it'1l be
another first. Servicing problems
and high cost are just a few of the
bugaboos that have held up extensive
commercial use of printed circuits
created by etching techniques.

& f_ﬁ,’ &,

Lo
LOOXING IT UP. On an elec-
tronics research project, up to 25
per cent of total working time is
spent in finding, correlating, and
assimilating printed material on the
subject. Finding the right books and
articles is difficult even in a large
library, because there may be no
convenient and consistent master
system for indexing articles in
scores of different magazines.

Contrast this with servicing,
where a single listing inthe PF Cumu-
lative Index locates all the inform-
ationneeded for the servicing project
of the moment, and only a minute
more is needed to pull that inform-
ation out of the specific ' Photofact

Folder."
e
#ad
As Bs
4

STRIPS. Organization and
maintenance of tube stock on shelves
is made easy by new RCA pressure-
sensitive labels. These come in
booklets, each containing 408 differ -
ent stickers on thin backing sheets.
Just peel off the lable and '’ plunk"
it on the edge of the shelf. Alongside
the type number on the label is a
space in which your selected mini-
mum inventory can be written in
pencil. To the RCA tube department
go congratulations for this really
useful servicing aid.

ROBOT SPEAKER. If you're
ever asked to provide equipment
that' 1l give a sales talk automatically

when someone opens a refrigerator
door, breaks a light beam, steps on
a switch type of mat, or pushes a
button, get in touch with the Powell
Announcer Corp., 30 East Oak Street,
Chicago. They make an announcer
exactly for the purpose. It will store
up to 125 words on its endless
quarter-inch steel tape. The unit is
about the size of a small toolbox,
and hence it can be concealed when
customer mystification is desired.
Messages are easily erased and
changed.

S

NONSENSE. An English-Rus-
sian electronics dictionary prepared
in Russia, and extracted therefrom
by devious means, contains the fol-
lowing gems: walkie -no-back-talkie ,
all-around -looking antenna, woggle
joint, wow-wows, and walnut capaci-
tor. Each is followed by the equi-
valent Russian term, presumably
to guide Russian engineers in trans-
lating PF INDEX and other American
electronics publications. Couldthere
be sabotage behind the curtain?

John Markus

Examining
Design Features
(Continued from page 23)

DET-AVC CLAMP
6AV6

i

Fig. 3. Partial Schematic of the Capehart
Chassis CR-129 Showing the 10-Kilocycle
Filter.

resonant circuit, as shown in Fig. 4.
This circuit, which is comprised of
the inductance L1 and the capacitance
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C5, shunts the 10-kc signal while
offering a high impedance to other
frequencies.

Such circuits should seldom
require alignment, but adjustments
are provided to compensate for any
drift which might occur.

Admiral Chassis 23A1
Dual Power Supply

In a television receiver, two
values of B+ voltages are usually
required because of the operating
requirements of the different tubes.
These voltages are ordinarily obtained
by the use of voltage -divider networks.
This method is relatively inefficient
from the standpoint of power con-
sumption. Another disadvantage of
this system is that one value of B+
voltage may dependto a certain extent
uponthe current drawn from the other
section.

A different approach to the
problem of obtaining the desired
voltages is employed in the Admiral
Chassis 23A1. The power supply is
shown schematically in Fig. 5.

Taps are provided on the second -
ary winding of the power transformer.
By using this type of winding, two
separate rectifiers may be employed.
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DET-AVC-
AUDIO AMP

Fig. 4. The 10-Kilocycle Heterodyne Filter
As Used in the Hallicrafters Model 1622.

As a result, two B+ voltages which
are relatively independent of one
another are provided. This system
is also more efficient than the use of
voltage -divider networks.

Browning Model RJ-42
Tertiary IF Winding

In AM tuners where fidelity of
reproduction constitutesa prime con-
sideration, it is desirable that the IF
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stages amplify a band of frequencies
with as little distortion as possible.
It is therefore necessary that the
response curve of the IF stages have
a nearly flat top over the desired
range of frequencies.

The Browning Model RIJ-42
tuner employs a tertiary winding in
the IF transformers to broaden the
IF response of the receiver. The
effect of this third winding is to flatten
the top portion of the response curve.
The tertiary winding is paralleled
with a variable capacitor to form a
parallel resonant circuit at the inter-
mediate frequency. See Fig. 6. The
resonant circuit is coupled to a winding
of the transformer and absorbs energy
from it. The loading effect produced
by the coupling acts as an additional
load and broadens the response of the
transformer, Thus the sidebands
whichrepresent the higher modulation
frequencies are properly coupled
through the transformer.

Sylvania Chassis
1-513-1, -2, -3, -4

The mechanical construction
and layout of television receivers
have undergone many changes over the
years since the industry began. To
illustrate the manner in which these
changes are still continuing to appear,

Fig. 5. The Power
Supply of an Admiral
Chassis 23A1.

6.3V

8.3V

we have selected a new Sylvania re-
ceiver (Chassis 1-513-3) and have
noted a few of its design features,
which are also incorporated in Chas-
sis 1-513-1, -2 and -4.

The receiver employs a 27-inch
picture tube which is cabinet mounted.
The use of such large tubes has in-
creased the requirements of sturdi-
ness and rigidity in cabinet designs.
It has also made the task of picture-
tube replacement more difficult. For
picture-tube removal in the Sylvania
receiver, the manufacturer recom-
mends that the chassis be removed

first. Then the cabinet should be laid
over on its front side. After the
mounting fasteners and rods are
loosened and the neck components
are taken off the tube, two persons
should reach down along opposite
sides of the tube, slip their fingers
under the face of the tube, and lift it
from the cabinet. The job is not a
one-man operation.

Because of the size of the pic-
ture tube and the space limitations
within the cabinet, the chassis of the
receiver does not extend to the front
of the cabinet. The tuner with the

NEW DUAL SECTION ELECTROLYTIC CAPACI-

TORS HERMETICALLY SEALED

IN  ALUMINUM

sibility of lead breakage.

Y

PLANET MAMUFACTURING CORPORATION
225 BELLEVILLE AVENUE

BLOOMFIELD, M. J,

Write for Cale i lu}

“ENGINEERED FOR QUALITY”
GUARANTEED FOR ONE YEAR

Lists Specificotions on Stock [fems

TUBES WITH COMPLETELY FLEXIBLE INSULATED MODERN
LEADS. By riveting the leads directly to the con-

denser end disc, Planet has eliminated the use of ® EFFICIENT
rigid terminal risers ordinarily used on this type o
construction. This aliows Planet Type IL capacitors PRACTICAL
to fit into a smaller space and eliminates the pos- ® SELECTIVE

® SO SIMPLE

Finished in GUN-METAL GRAY

Build Your Own Cabinets

Wi SNAP-ON. DRAWERS

SNAP-ON DRAWERS
snap together on sides,
top and bottom. No
tools needed.

—Light weight, functional in design.
—Parts are quickly, easily located.
—You build to suit your needs.

—You have a choice of three sizes.

® ECONOMICAL—You buy only what you actually need.

® CONVENIENT —When you need more room

—Just snap on another SNAP-ON DRAWER.

® YOUR FAVORITE JOBBER CAN GIVE YOU PROMPT SERVICE

SNAP-ON DRAWER CO.

MORROW, OHIO
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CET-AVC
6ALS

Fig. 6. A Schematic
Representationof an
IF Transformer As
Usedin the Browning
Model RJ-42,

associated front-panel controls is
mounted separately from the chassis.
Also apart from the chassis are the
volume and brightness controls which
are cabinet mounted and are con-
nected to the main chassis by means
of a cable. The front-panel controls
are mounted below the picture tube
and emerge from the cabinet at a
slightly upward angle for the con-
venience of the user.

The separate tuner assembly
obtains its operating voltage through
a cable with a plug connector. The
output of the tuner is fed to the main
chassis through a shielded phono
cable terminated with a conventional
phono plug. This method of coupling
is permissible because the distribu-
ted capacity in the cable contributes
tothe proper tuning of the mixer plate
circuit tothe intermediate frequency.
A special grounding strap with a clip
is used tc ground the tuner to the
main chassis. Space is provided on
the tuner assembly for both VHF and
UHF tuners.

A slanted mounting of the two
low-voltage rectifier tubesused in the
receiver is unusual. The reason for
this slanted arrangement is to allow
maximum clearance between the
large bulb of the picture tube and the
components on the chassis.
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This Sylvaniareceiver employs
another designfeature whichhas been
gaining increased popularity in pres-
ent-day sets. The crystal used for
video detection is mounted in a pair
of clips on the top of the final video
IF transformer. A metal cap snaps
over the top of the transformer can
for protection and shielding. The
clips which hold the detector crystal
are marked to indicate the correct
polarity, in case replacement of the
crystal is necessary.

Three interesting provisions
are found in the high-voltage assem-
bly of the Sylvaniareceiver. A spring-
loaded sliding rod is connected to the
high-voltage cage in such a way that
whenever the protective back cover
on the set is removed, the rod
releases and places a short circuit
between the socket of the second high-
voltage rectifier and ground. Most of
the residual high voltage in the dou-
bler circuit is thereby eliminated.

CAUTION: This interlock device
must be inactivated by the service
technician when the set is operated
on the bench or in the cabinet with
the back cover removed.

To facilitate servicing of the
high-voltage circuit, most of the com-
ponents are mounted on an insulated

Fig. 7. Speaker With
Inverted Voice Coil
and Magnet.
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plate which can be removed by loos-
ening one screw, pulling one plug,
unsoldering two yoke leads, and dis-
connecting the high-voltage lead and
the cap leads tothe horizontal-output
tubes and damper tubes. The com-
ponents mounted on this removable
plate are the two high-voltage recti-
fiers, the horizontal-output trans -
former, the high-voltage filter capa-
citors, the linearity coil, and various
resistors and capacitors associated
with the high-voltage circuit. The
plugs and sockets furnish the re-
quired connections to the horizontal-
deflection yoke and to the supply
voltage.

One of the high-voltage filter
capacitors is mounted up near the top
of the high-voltage cage. A small
molded cap, such as those used to
connect twisted wires in electrical
fixtures, is placed over the capacitor
terminal. This cap covers the sharp
edges of the terminal and thereby re-
duces the possibility of corona dis-
charge between the capacitor and the
grounded cage.

Unusual PM Speaker

A rather unique speaker is used
in the Motorola Model 63X21 radio
receiver. The permanent magnet and
voice coil are mounted on the front
of the speaker as opposed tothe con-
ventional rear mounting. A metal
bracket extenas across the front of
the speaker cone to support the mag-
net. This type of construction may
be seen in Fig. 7. The main advan-
tage of this arrangement lies in the
space that is conserved. Although the
oval speaker is 6 inches by 9 inches,
the total depth of the unit is only
1 3/4 inches. A greater proportion
of the available space in the receiver
cabinet may therefore be devoted to
the chassis and its components.
Mounting the voice coil and magnet
within the speaker cone does not
seriously affect the sound repro-
duction.

Don R. Howe

CORRECTION

In the schematic in Fig. 3
of the article entitled "Intermit-
tent Recorder' on page 37 of the
February 1954 issue of the PF
INDEX, there should be a con-
nection between the center tap
of the high-voltage winding of the
power transformer and the
junction of resistors R6, RI17,
and R27. Capacitors C4 and C8
should be .1 mfd, capacitors C7
and C11 should be .02 mfd, and
resistor R28 should be 50K ohms.
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UHF

(Continued from page 15)

Fig. 3. Bottom Chas-
sis View of Granco
Model LCU.,

— T Yy b
DIAL CORD SLUG-TUNED
CAVITIES

consists of a transformer, a selenium
rectifier, and an RC filter.

The GrancoModel LCU differs
from previous Granco converters in
that it employs only one cavity for
preselection. This cavity and the
oscillator cavity are mounted be-
neath the chassis in a horizontal
position and are tuned by means of
an arrangement of dial cords con-
nected to the brass slugs in the
cavities. This feature is visible in
the photograph of Fig.3 which shows
a bottom chassis view of the con-
verter. The manufacturer recom-
mends that if trouble is suspected in
either of the tuner cavities, the en-
tire cavity unit should be replaced.
Another servicing recommendation
states that in areas of strong local
receptionon channels 5 or 6, shield -
ed 300-ohm twin lead should be used
to connect the antenna terminals on
the TV set to the output terminals
of the converter. Using shielded
twin lead will minimize interference
during UHF reception.

Granco UHF
“Hide-Away’’ Converter

As a departure from both the
built-in type of UHF converter and
the external or accessory tuner,
Granco will soon release a UHF
converter which may be attached out
of sight in therear of a TV receiver.
The unit mounts onthe back protec-
tive cover andis of flat construction
so that less than 1 3/4 inches of
clearance between the set and the
wallis sufficient. The converter has
a metal case to provide interference
shielding between the converter and
the TV receiver.

The manufacturer states that
the design of this '' Hide-Away'' con-
verter is based on a new version of
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the coaxial-cavity tuner which
Granco has used in several other
models of UHF converters. The unit
is adjusted by an inconspicuous tun-
ing knob extending beyond the edge
of the TV cabinet. A miniature slide-
rule tuning dial is positioned so that
it can be seen by looking toward the
rear edge of the TV cabinet. For
selecting the type of reception de-
sired, a VHF-UHF switch is incor-
porated in the converter. The output
of the unit is in the frequency range
of VHF channels 5 and 6.

Three types ofthe new ''Hide-
Away'' converter will be marketed.
The {irst type gets its power from
the TV set by means of an adapter
disc inserted between a tube and its
socket. The second type is self-
powered, and so is the third model
whichhas a high-gain amplifier. The
latter is recommended by the manu-
facturer for use in low-signal areas.

UHF-TUNER
QUTPUT

FUNCTION SELECTOR AND
ANTENNA SWITCH

T
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Techmaster UHF Converter
Model TV101-U

Shown in Fig. 4 is the Tech-
master Model TV101-U which is a
UHF tuner designed to provide re-
ception of channels 14 to 83 on any
630 type of receiver. This tuner in
combination with the VHF tuner in
the receiver provides a double con-
version of the UHF signal to the
receiver IF.

The schematic diagram of the
Model TV101-U is presented in
Fig. 5. Two coaxial cavities in the
antenna input circuit form a broadly
tuned preselector. The UHF signal
which leaves the preselector enters
a IN82 crystal mixer and is mixed
with a local oscillator signal. The
resultant difference signalis applied
to a self-biased 6BZ7 cascode IF
amplifier. This stage is connected
in cascode to provide low noise amp-
lification of the difference signal
which is in the frequency range of
VHF channels 5 and 6. The output
signal is connected by means of a
switch to the receiver VHF tuner.
The latter is tuned to either one of
the aforementioned channels, depend-
ing on which is unoccupied by a VHF
station.

The antenna switch SW2 is
ganged with the VHF-UHF switch
SW1 so that, when VHF operation is
desired, the B+ supply line to the
UHF tuner is opened and the input to
the VHF tuner is connected to the
VHF antenna. For UHF operation,
B+ is provided to the UHF tuner and
the output of the UHF tuner is fed to
the VHF -tuner input. No switching
is performed in the filament circuit
to the UHF tuner; this maintains
the section in a stand-by condition
during VHF operation.

TUNING

DIAL POINTER
KNOB

ANTENNA
TERMINAL

\ GROUND

STRAP

FRONT-PANEL
PLATE

RESISTOR

Fig. 4. Techmaster UHF Converter Model TV101-U.
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Fig. 5. Schematic of Techmaster Model TV101.-U,

The Techmaster UHF tuner is
physically designed for mounting on
the 630 chassis in the open space
which exists in the front center of
the chassis. Some chassis have a
mounting bracket which extends
across the front of this space and
encloses it. On these chassis, the
TV101-U tuner is fastened to the
front bracket by means of machine
screws through holes A and B. See
Fig. 4. The back of the tuner is se-
cured to the chassis through hole C.
On those 630 chassis which do not
have the front mounting bracket, the
tuner is mounted to the floor of the
cabinet by wood screws through holes
D, E, and F.

The front-panel escutcheon
plate is fastened to the front of the
cabinet with two small brass nails
supplied with the tuner. Other ma-
terials included with the tuner are
two knobs, a decal, a dial pointer, a
1,000-ohm resistor, a grounding
strap, an antennaterminal strip, and
miscellaneous hardware.

Wiring the tuner tothe receiver
is a fairly direct procedure. The
filament power is available at the
heater pins on the socket of the
audio-amplifier tube. The B+ supply
voltage for the tuner is obtained by
using the 1,000-ohm resistor as a
series -dropping resistor and by con-
necting the other end of the resistor
to the 275-volt line in the receiver.
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The output of the UHF turer is on the
short 300-ohm line designated in
Fig. 4. This line is spliced and sol-
deredto the 300-ohm line feeding the
VHF tuner on the receiver. Each of
the longer lengths of twin lead on the
UHF tuner go to antenna terminal
strips, the lead marked with white
paint goes to the VHF antenna termi-
nals and the lead bearing a red mark
goes to the UHF antenna terminals.
These markings are not visible in the
photograph but are readily found on
the actual unit.

UHF Transmission Line
With a Cellular Core

The Belden Manufacturing
Company of Chicago, Illinois, is pro-
ducing a UHF-VHF lead-in which is
tubular in shape and has a core of
cellular plastic. The Belden 8275
Celluline* lead-inis shownin Fig. 6.

One of the principal advantages
in the use of this line is that no end
seal is required to keep out mois-
ture. The tiny cells in the core
material are filled with an inert gas
that maintains the electrical pro-
perites of the line constant under
various climatic conditions. The
wire in the lead-in is made of cop-
per-covered steel strands purported
to have greater resistance to break-

*Registered trademark- of Belden
Manufacturing Company.
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Fig. 6. Belden 8275 UFH-VHF Lead-In.

age from flexing or stretching than
all-copper conductors.

The specifications of Belden
8275 lead-in are as follows:

Wire — 7 x 28 stranded, '"Weld-

ohm' annealed copper-coated
steel, two in parallel.

Jacket — brown polyethylene
plastic.

Core — cellular polyethylene.

Round diameter — .300 inch.

Glen E. Slutz
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HOW NEW IS TELE VISION?

Man has an egotistical habit of wanting to be first among his fellow men in any endeavor.
With the introduction of anything new and worth while, there are individuals, groups, or even
nations who lay claims to the various developments which might have contributed to such an
invention.

Television is no exception. During the last three or four years, scientists from countries
other than the United States have claimed that they were the true inventors of television. How-
ever, the record speaks for itself — at least those records to which we have access. During
recent months a group of scientists have made a startling discovery which may be destined to
change our whole concept about the origin of television.

If what these scientists claim is true, television or some form of it is far from new. The
story they have unfolded is sostrange that it would be an understatement to say that it is fantastic.
They say that they have proof of their claim, so we felt that a report of their findings would be
of interest to our readers.

While exploring in Egypt in 1923, a party of archeologists uncovered the tomb of an Egyptian
Pharoah who ruled about 1350 B.C. Much publicity was given this find, because it was one of the
first tombs that was intact at the time it was discovered. The tomb was that of Tutankhamen,
more commonly referred to as King Tut. For some unknown reason, this tomb had not been pil-
fered and robbed as so many of the tombs discovered earlier had been. As a result, the inscrip-
tions andarticles found in the tomb gave a greatdeal of information which prior to that time had
been unknown about the life of the early Egyptians.

For many years, scientists had realized that the ancient Egyptians had developed a high
form of civilization several thousand years before Christ. The ancient Egyptians knew much
about the use of metals,used irrigationtechniques for making their land productive, made pottery,
and wove material of linen. These facts are substantiated by records which the Egyptians left
in the form of hieroglyphics. The discovery of the Rosetta Stone near the mouth of the Nile by
Napoleon's soldiers in 1799 proved to be the medium through which translation of hieroglyphics
was accomplished. This stone contained some accounts which had been written in two languages
— one Greek and the other the long-forgotten hieroglyphics. After much study the meaning of
the hieroglyphics was determined, and this knowledge enabled the scientists to read about the
way of life of the ancient Egyptians. Although this discovery was of extreme importance, there
were still many missing links. Many of the terms used in the ancient language could not be de-
ciphered. Only recently was some additional light shed upon the subject.

On the walls of King Tut's tomb, many picture stories were found. The one shown below
is typical and is a replica of a drawing which is now in the British Museum. The figures at the
left depict a portion of the burial ceremony wherein the deceased is being prepared for his long
sleep. The expertshave established a meaning for most of the figures shown in this drawing, but
we are now concerned with those that heretofore have been a mystery.

The lavish jewelry which was placed with the mummy has always seemed a little puzzling,
since there seemed to be no other provision for the aesthetic pursuits or entertainment of the
deceased throughout his long wait. A search for indications of some means of entertainment led
to a most startling discovery.

Referring to the drawing, note the animals on the extreme right. They may have been pets,
but their stature has led scientists to believe that they are symbolic of power. Furthermore,
they appear to be supporting an object which bears a striking resemblance to a television chas-
sis with an oval type of picture tube. Surely, this ancient people could not have had television
as we know it today; on that the scientists agree. Some archeologists feel that the presence of
the TV chassis in the drawing merely illustrates the uncanny ability of the ancient Egyptians to
foresee the future; others claim that the drawing indicates that some form of sight transmission
actually existed during those early times.

Such bold statements as these always are greeted with cries of '"Hoax!' For scoffers
and believers alike, remember this is the April issue!
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Push the tube that

PROTECTS YOU TWO WAYS!

SYLVANIA
PICTURE TUBES
GUARD YOUR

REPUTATION
AND PROFITS!

Be sure to show your customers the name
SYLVANIA now etched on the lower left
face of every Sylvania Picture Tube.
These letters are small in size (imper-
ceptible when the tube is lighted), but
they’re mighty big in importance! For,
they identify a genuine Sylvania Picture
Tube...the tube found best in exhaustive
tests conducted by an independent labo-
ratory on tubes of 9 different makes.
Naturally, this high performance rec-
ord helps maintain your reputation. It

k

Sylvania Electric Products lnc

also helps protect your profits . elimi-
nates customer complaints and costly
call-backs.

Remember, most customers regard a
picture tube as an important investment.
So, you’re doing them a valuable service
when you sell them the best their money
canbuy. aSYLVANIA!For new char-
acteristics booklet covering all the latest
Sylvania Picture Tubes, call your regular
Sylvania Distributor or write direct to
Dept. 4R-2904 Sylvania today!

MY IVANIA

1740 Broadway, New York 19, N. Y.

In Canoda Sylvania Electric {Canada) Ltd.
University Tower Bldg., St. Catherine Street, Montreal, P. Q.

LIGHTING 8

RADIO

4 ELECTRONICS
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Sylvania Television
Program telling millions!

Most of your customers have
seen and heard about Sylvan-
b's high quality during the
big popular show “/Beat the
Clock” on CBS-TV. Week aft-
er week, from coast to coast,
<he facts about Sylvania qual-
ty are being demonstrated to
millions.

Get this new booklet
for your files!

TELEVISION
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