IPLE ANTENNA SYSTEM
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RADIO INDUSTRY

DECRIES LAXITY
IN UHF STUDIES

CAN'T GUESS
ON BILLIONS

FCT DIGS IN
ON COLOR TV

UHF BATTLE TO
FCLLOW COLOR

OSC. RADIATION
WILL GET WORSE

MUST IMPROVE
AURAL RADIO

TV USED ON BUS
LINE; WHAT NEXT?

ATOM SCIENTISTS
PERFECT STEREO-TV

3-LB. TRANSCEIVER
HAS 5-MILE RANGE

WIRED TV FOR
HOME DEVELOPED

HURRY CALLS TO GC
THRU RADIO CHANNEL

NEWSLETTER

FCC chairman Wayne Coy crystallized the major problems his committee is facing in a
recent address to the RMA (now Radio and Television Manufacturers Association).
Pulling no punches, Coy illuminated his discussion of color TV, UHF possibilities, and

the freeze with strong criticism of laxity in experimentation on UHF, as well as on other
current questions.

“We are now proposing,” the FCC chairman said, “to quintuple the number of television
channels by moving into the UHF. Here is a problem involving the expenditure of
hundreds of millions of dollars by the public and by the radio industry. And yet in all
America there were only half a dozen experimental UHF TV stations broadcasting pro-
grams last year and they were on the air for limited periods. A billion-dollar industry is
no place for operation by guess.”

The FCC is digging into its 12,000 pages of testimony and 300 exhibits gathered in nine
months of hearings on color television. Final pleas from the proponents of the three
basic systems, CBS, RCA and CTI, were entered, and a senate committee called for a
decision “without unwarranted delay.”

The UHF controversy is not expected to be settled until after the color situation has
cleared, although it may be that adoption of a color system will mean moving into
the ultra-high section of the radio spectrum.

Hitting neglect of what may be an important responsibility in incorporating oscillator-
radiation limiters in TV and FM sets, Chairman Coy pointed out to the RMA that
neither an FCC recommendation for limitation nor a “more lenient RMA proposal” has
been met in practice, and that the interference caused by local oscillator radiation, grave
enough today, may be extremely magnified when there are 20 to 30 million receivers
operating.

Television is taking up most of the electronics limelight nowadays, but Wayne Coy’s
RMA statement included remarks on the need for a “strong, healthy and indeed improved
system of aural broadcasting.” Citing FM's “unchallenged superiority” over AM, he said
that FM “has had a tough time . . . whenever a manufacturer sells a TV-only set, he is
slamming the door on aural radio. The future of our aural broadcasting system is a mat-
ter . . . of urgent importance to the radio manufacturer.”

Continuing its sensational climb into all types of applications, television has been installed
on a California bus line. The driver, of course, can’t see the screen, but company offi-
cials report that passengers like the idea.

Stereo, or three-dimensional television, has been developed by the Remote Control Engi-
neering Division of the Atomic Energy Commission’s Argonne National Laboratory in
Chicago. Introduction of a third dimension in TV will permit the bandling of radio-
active material with much greater ease than straight video does, although ordinary tele-
vision is good enough for routine operations. The engineers, working with Allen B.
Du Mont Laboratories, based their system on a twin-lens viewing arrangement similar
to human vision.

A pocket-sized handie-talkie weighing only three pounds is said to be in production in
Argentina. Using subminiature tubes and flashlight bacteries, the tiny transmitter-
receiver has a reputed range of five miles. The chassis is carried in one coat pocket and
the antenna in another.

A wired TV arrangement for home use has been devised in Canada, it is reported. The
outfit consists of four cameras, weighing about 17 pounds each, 2 power unit, and a
viewing screen. Daylight or ordinary home lighting is sufficient for normal operaiton,
and the system is described as “relatively inexpensive and easy to install.”

A radio paging service for doctors, using pocket receivers, is on the way in New York
City. A telephone answering service will handle calls, repeating them at intervals over
the transmicter. When a doctor hears himself being paged, he will get in touch with his
office by telephone. —> te page 18
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CAPACITORS
ARE
THE %inst COMPLETE
DISC CERAMIC LINE

DEVELOPED especially for

the television industry,
Sprague Cera-mite Capaci-
tors fill the bill for the alert
service technician!

Temperature-compen-
sating, general-use, and
high-K bypass types fit
every type of circuit appli-
cation. The low self-induc-
tance feature of the flat plate
with uni-directional lead de-
sign gives better high fre-
quency performance than
the older tubular ceramics
which they replace. And
they’re ideal as mica capa-
citor replacements, too!

Tiny and dependable,
every Cera-mite is rated at
1000 volts test, 500 wvdc,
and for operation at 185°F.

Cera-mites are clearly
stamped with capacitance—
no confusing color coding.

Stock up at your Sprague
distributor without delay!
Write for Cera-mite Bulletin
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“Plenty. . . with the
G-E monogram on the job!”

« A NOTHER way to put it is acceplance. ‘G-E on my store window,
A on tube cartons, makes my customers want to buy!” Testimony
like this is common when radio-TV servicemen talk shop. They've
found — sales have shown them — that it’s easy to market a tube
product known favorably to millions. Just as your income, once you
handle General Electric tubes, climbs because your public is pre-
sold on G-F quality and valuc! . .. And you get plenty of help in
acquainting prospects with vour expert service facilities, as well as
with your complete line of G-E tubes. General Electric signs, ad-
vertising aids, other attention-getters do an overtime job of bring-
ing business to your door. Your G-E wube distributor will be glad
to review for your benefit the folder describing the many colortul,
cffective, tested G-E sales helps, cach a signpost along vour road to
higger tube profits. Sec him today! General Eleciric Company, Llec-
trouics Department, Schenectady 5, New York.

ELECTRIC

181-4AS

ONE SOURCE for all your tube
requirements—metal and glass tubes;
miniatures; TV picture tubes in a wide
range of sizes and types; also germa-
nium diodes and selenium rectifiers.
General Electric’s line is complete! G.E’s
list of types includes newest fube designs
for new radio-TV receivers! . .. Stock G-E
100 - percent, to simplify ordering —to
benefit from unit deliveries — fo profit
from General Electric tube quality and
product popularity!
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PROJECTION TV ADAPTER

Converts an ordinary direct-view
Receiver to a two-way projection
or direct-view set

N 1936, when Philips first demon-

strated projection television at the
Olympia show in London, people didn't
believe much in television, and didn't
give such large pictures a second
thought. Now, 14 years later, television
picrures must be large to satisfy public
demand.

When the Protelgram projection tele-
visipn system was ready for production,
application engineers did not know in
which direction its uses would develop.
One outstanding basic fact was that the
system could produce a picture of three
by four feet from a 215" tbe, with
practically the same brightness as a
movie house performance, or could give
a picture of 20 inch diameter with the
brightness of a direct-view wbe. Ob-
viously, most of its applications would
lie within the big picture field.

The Duo-Vue unir, designed for alter-
nate direct-view and projection use, is
one of the many special applications of
Prowelgram projection television. Used
wich (10” or
larger), it will produce a three by four-
foot picture for about 8200 list. With

a direcr-view receiver

J. A. van Llieshout, North
American Philips Co.

The author, |.

by L. J. A. VAN LIESHOUT

North American Philips Company, Inc.

View of power supply, 2-1/2 inch picture tube and optical assembly of Duo-Vue projection unit.

Unit with its cabinet serves as a table when used with a table-model direct view receiver.

Pro-

iection unit contains only projection tube, optical system, power supply, and auxiliary chassis
with extra video amplification.

a selector switch, the operator of the
unit can choose either the direct-view of
the original set, or the projection af-
forded by the new device.

Connecting the unit into the receiver
is relatively simple, but should be done
carefully by a qualified technician.

Circuit Analysis

The unit contains a complete Protel-
gram system comprising an optical box,
a railpiece, a high-voltage supply and
a 215" projection tube type 3NP4; an
auxiliary chassis containing (a) a video
amplifier to compensate for the added
lead length; (b) a supply of 350 volts
DC at 50 ma; (c) a supply of 6.3 volts
AC at 1.1 amp, and {d) a supply for
a focus current range from 90 to 150
ma, (e) an automatic biasing circuit
to cut off the 3NP4 beam current if
receiver deflection circuits should fail
and (f) a function switch, width and
linearity controls and a tilt mechanism
with which the projection box can be
adjusted for the proper viewing angle.

The projection system is a very ef-

ficient Schmidt system adapted for tele-
vision purposes. Adequate brightness,
true definition and high contrast ratios
can be obtained with it.

Excra Amplification

As is indicated on the schematic, a
7C5 tube is used as a video amplifier,
giving gain of approximately 2, which
is adequate for practically every 107
1215” or 16” direct-view television
chassis. In addition to compensating for
the added cable and switch capacity in
the Duo-Vue wiring, the video amplifier
also increases the respornse in the 4 Mc
region of the video signal. This results
in increased fidelity of the 3 by 4-foot
picture. Often the definition of the 3
by 4-foot picture is betrer than on the
direct-wave tube, because of the im-
provement obtained through the 7C5

Opposite page: Schematic diagram of Duo-

Vue unit. Note plug connections between pro-
jection system and receiver chassis, plug con-
nections joining power unit, auxiliary chassis,

prejection tube.
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video stage. The 7Z4 rectifier is trans-
former-operated and serves as a supply
for the amplifier and the high voltage
unit. A comgletely isolated half-wave
selenium rectifier handles the focus cur-
rent required for che system. The 7B6, a
dual diode-triode, is used in an aurto-
matic biasing circuit. Each diode re-
ceives either horizontal or vertical pulses
from the defleczion system. These recti-
fied voltages from each diode are added
and supplied 0 the control grid so
that the resulung grid voltage during
normal set operation is approximately
minus 9 volts. The plate current of the
triode section s, therefore, effectively
cut off when the tube is operating in
this condition.  The plare of the triode
secticn is connected to the 3NP4 grid,
voltage is derived through a high im-
pedarice circuit of 1.0 megohm. It can
be seen that a failure of cither the hori-
zontal or vertical sweeps will allow the
triode grid to approach zero bias. The

VEWING
_SCREEN

The Protelgram projection system as used in ordinary rear-projecied TV sets.

Rear view of the projection unit installed in

its cabinet. lens at right directs pictuse to

movie screen set up behind the unit. Table-

model TV receiver is mounted on the tep sur-

Controls and selector switch are on the
front of the cabinet.

face.

triode section will conduct and the
3NP4 grid voltage will be reduced to a
point near zero. This will increase the
3NP4 bias peyond cut-off, reducing the
possibility of sweep buras.

When arranged in

the Duc-Vue setup, the picture tube ond optical system at bottom are adjusted to project the

picture diractly from the corrector lens onto a movie screen.

be utikized.

Rear projection on a screen may clso

The optical system is an adaptation of the Schmidt system, with reflection first from

a concave, magnifying mirror, then from a flat mirror through the corrector lens.

Selector Switch

A two-section ceramic range switch
is used. It switches video, deflection
coils, AC, picture tube bias, and direct
view CRT grid, cathode and heater. In
the case of video, it merely connects the
video output of the set to the direct-
view tube or to the input of the Duo-
Vue amplifier. The switch is physically
positioned at the center and extreme
rear of the unit, which places it imme-
diately under the direct-view tube
socket in most receiver designs. ‘This
position is selected to reduce lead ca-
pacity. In “Direct View" position the
direct-view tube is connected normally.
I "Projection” position the direct-view
heater, cathode and grid leads are
opened, and bias voltage from the
selenium rectifier is applied to the grid
and cathode to cut off residual spot
emission.

When switching from “Projection” to
‘Direct-View,” the 3NP4 tube is biased
by simply grounding its grid. The de-
flection energy is transferred from the
direct-view to the Protelgram deflection
coils by shorting type switches. This
ensures ample load on the receiver out-
put transformers ar all points of the
switching sequence.

The switch assembly is the central
connector for all units. Two cables are
installed in the TV receiver and fitted
with connectors which, in turn, are
mated to the switch assembly. The Duo-
Vue chassis and projection deflection
yoke are plug-connected to the switch.

A straightforward design has been
developed in order to reduce field serv-
ice. The Duo-Vue unit is electrically
and mechanically adjusted at the fac-
tory. Even when replacement of the
3NP4 projection tube is required no
major optical adjustments have to be
made.

Use of Controls

The unit contains front panel bright-
ness and focus knobs and auxiliary
brightness and focus controls inside the
cabinet. This method of design is se-
lected to make the front panel controls
of the venier type and simple to operate.
Height and width controls for the pro-
jected picture are incorporated as serv-
ice controls. These controls are of the
attenuator type. This is made possible
by the excellent deflection sensitivity of

—> to page 29
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SWEEP-FREQUENCY GEXERATORY

Analysis of various methods of wobbulator
operation shows use of electromechanical
and clectronic frequency sweep modulation

HE sweep-frequency generator, or

“wobbulator,” as it is often called,
is a piece of test equipment that was
rarely used by servicemen until the ad-
vent of FM and television receivers.
These receivers have several wide-band
amplifiers which must be aligned pre-
cisely in order to obtain good sound and
picture. The sweep-frequency genera-
tor, in conjunction with an oscillograph,
provides a means for rapidly aligning
the wide-band video and sound IF am-
plifiers and the RF amplifiers of FM and
TV sets.

The need for a sweep-frequency gen-
erator can be appreciated by studying
the response curve of a wide-band am-
plifier. The response curve of a prop-
erly aligned video IF stage shows that
the gain is approximately constant over
a band of frequencies from about 22 to
25 Mc and falls to about 509 at 264
Mc, the video IF carrier frequency. At
219 Mc, the frequency of the sound
carrier, the amplirude is greatly atten-
uated.

If a signal generator and vacuum tube
voltmeter were used to check the shape
of this response curve, many points on
the curve would have to be measured
individually and then plotted on paper.
If the shape were not correct, an adjust-
ment would have to be made in the am-
plifier and the procedure repeated. This
is time-consuming, and very impractical
for rapid servicing.

Complete Curve on Scope

In a wobbulator, the output voltage is
constant in amplitude, but varies over a
wide range of frequencies. If this vary-

By MORTON G. SCHERAGA
Allen B. D Mont Laboratories

ing-frequency signal is fed to a wide-
band amplifier whose output is detected
and fed to an oscillograph, a complete
response curve is obrained on the oscill-
ograph screen. If the shape of the curve
is incorrect, an adjustment can be made
in the amplifier, while immediately not-
ing its effect on the pattern on the
screen.  Thus, the wobbulator is really
a special form of signal gencrator. In-
stead of making the serviceman rotate
the frequency dial manually to check a
wide band of frequencies, the built-in
circuits of the wobbulator very rapidly
vary the generator frequency.

Generating Sweep Frequency
1n order to vary the frequency of most
oscillators, it is necessary to change

some part of the tuned circuit. Of sev-
eral methods by which the tuned circuit
can be varied, commercial waobbulators
have employed: (1) a rotating capaci-
tor, (2) a vibrating capacitor, (3) a
vibrating inductcr, and (4) a reactance
tube.

In the rotating capacitor method, an
1800 or 3600 rpm synchronous motor
drives the rotor of a small, continuously
variable air capacitor that forms part of
the tuned circuit of the oscillator. As
the capacitor is rotated, its capacitance
continuously changes from a minimum
to a maximum. Since it is connected in
the tack circuit, the frequency of the
oscillator also varies during each cycle
of the capacitor. If the capacitor is ro-
tated at 3600 rpm (G0 revolutions per

60 cps

<

FIG. 1

B+

—-— Motor or Driver

~—Split-Stator
Capacitor

-RTM-

Rotating capacitor methed of varying oscillater frequency.
synchronous type, drives the rotor of a continuously variable condenser.

The motor, an 1800 or 3600 rpm
Capacitence varying

constantly from minimum to maximum moadulates oscillator frequency at 60 cycles.
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Typical reactance-tube frequency modulator.
with current leading voltage by 90°.

The pentode, V., is used as a variable capacitance,
The amount of frequency deviation depends on the instan-

taneous value of the 60-cycle signal applied to the control grid of the tube.

second), the frequency of the oscillator
will change from a minimum to a maxi-
mum sixty times per second.

The vibrating capacitor method em-
ploys a special driver unit, similar to a
PM loudspeaker with the cone removed,
to vary a split-stator, concentric capaci-
tor. The capacitor is connected in a cit-
cuit similar to that shown in Fig. 1. The
voice-coil of the driver unit is fed with
a 60-cycle sine-wave voltage, so that the
capacitor vibrates sixty times per second
and changes the frequency from mini-
mum to maximum at the same rate.

The vibrating inductor method em-
ploys a driver unit similar to the vibrat-
ing capacitor type. A disk of metal is
mounted on the vibrator instead of a
capacitor. The oscillator coil is wound
in a spiral shape, and the metal disk is
located close to, and parallel to the coil.
As the meral disk vibrates towards and
away from the coil, the coupling varies,
thereby changing the effective induc-
tance of the oscillator coil and produc-
ing the required frequency modulation.

Electronic Modulation

All of the above methods of fre-
quency modulation utilize an electro-
mechanical method of varying the os-
cillator frequency. It is possible to pro-
duce the effect of a varying inductance
or capacitance by electronic means,
using a reactance tube. A typical circuit
is shown in Fig. 2. A pentode, Vi, is
used as a variable capacitance. The cir-
cuit operates as follows: An RF voltage,
E,;, is developed across the oscillator
tank circuit, L3-Cs, and is applied to the
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series combination C;-Ry. The size of
C, is chosen so that it has a reactance
of about ten times Ry at the operating
frequency of the oscillator. Thus the
effect of R; is neglible as compared to
the reactance of C; and for all practical
purposes the series combination be-
comes purely capacitive.

Due to FE,, a current, 1,, flows
through C;-R;. Since this circuit is ca-
pacitive, I, leads E,; by 90°. This lead-
ing current produces a voltage drop
I.Ry across Ry. This voltage drop also
leads E,; by 90°. It is noted that the
voltage I.R; is applied directly to the
grid circuit of reactance tube V. There-
fore, the drop across Ry is the operating
grid voltage for Vy. Since this grid volt-
age is leading by 90°, and because the
plate current of a tube is in phase with
its grid voltage, it follows then that the
plate current is also leading by 90°.

When the current in a circuit leads
the voltage by 90°, the circuit acts like
a capacitance. This is exactly the be=
havior of the reactance tube. It acts like
a capacitance because the current flow-
ing through the tube leads the voltage
across the tank circuit by 90°. The re-
actance tube is in parallel with the tank
circuit of the oscillator, and the magni-
tude of its capacitance changes the os-
cillator frequency. It remains now only
to vary the effective capacitance of the
reactance tube in order to modulate the
frequency of the oscillator. In the cir-
cuit of Figure 2, this is done by applying
a G0-cycle sine-wave signal directly to
the grid of Vi. On the positive half
cycle of the applied wave, the plate cur-
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rent increascs, corresponding to an in-
crease in shunt capacitance, and the os-
cillator frequency decreases. The nega-
tive peak of the modulating signal
causes a decrease in plate current, the
shunt capacitance represented by V; also
decreases, and the oscillator frequency
increases. Thus the amount of frequency
deviation depends upon the instantan-
eous value of the 60-cycle signal which
is applied to the grid of the reactance
tube.

Beat-Frequency Oscillators

These methods of generating sweep
frequencies, however, have the short-
coming of not being able to produce
a constant frequency deviation over a
wide range of center frequencies. For
example, if the sweep oscillator is de-
signed for the alignment of the RF
channels in a television receiver, irts
center frequency must be varied from
54 to 216 Mc. To align each of the 12
channels in this range properly, the
center frequency should deviate plus
and minus 5 Mc. It is difficult to obtain
this deviation over a wide range of
center frequencies with the sweep gen-
erator methods just described. The
deviation problem is overcome in many
commercial instruments by using a beat
method of obtaining the desired sweep
frequency range. In this method, the
frequency modulated oscillator is oper-
ated at a single center frequency, and an
auxiliary oscillator is tuned for different
center frequencies. The outputs of the
two oscillators are then mixed to pro-
duce the desired sweep frequency signal.
For example, if the center frequency of
the frequency modulated oscillator is
114 Mc, and the variable oscillatcr tunes
from 37 to 112 Mc, the sum frequency
varies from 114 plus 37, or 151 Mg, to
114 plus 112, or 226 Mc, with a devia-
tion equal to that of the frequency
modulated oscillator.

Sweep and Modulating Voltages

Two types of voltages are used to
modulate the oscillator’s frequency, a
sine wave and a sawtooth. When a
sine wave is used, a sine wave is also
used as the horizontal time base on the
oscillograph. In this case, the pattern
shown in Fig. 3(a) is obtained on the
oscillograph when the wobbulator sig-
nal is fed through a wide-band ampli-
fier. The two response curves do not

—> to page 20
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MULTIPLE ANTENNA
SYSTEM solves Service

Shop, Hotel and Apartment
House Installation Probiems

by MILTON J. SHAPP
President, Jerrold Electronics Corporation

NE of the largest hotels in Atlantic
City,.more than 60 miles from the
nearest television transmitters in Phila-
delphia, now advertises—and delivers—
good TV reception for its guests. A
prominent dealer in Brooklyn is demon-
strating 225 television receivers simul-
taneously to customers with a clear,
snow-free and ghostless picture from
each of the seven stations in the New
York-Newark area. Department, furni-
ture and appliance stores in Los Angeles,
Chicago, Baltimore, Detroit, Columbus,
Ohio, and other cities are reporting sales
gains ranging from 100 to 500 percent
in a single month because they are now
demonstrating television sets with good
picture and sound quality on all avail-
able channels, even in locations normally
considered to be noisy or ghosty.

It may sound too good to be true, but
during the past nine months the Jerrold
Mul-TV system has proved what can be
done with a carefully enginecred mul-
tiple antenna, amplifier and distribution
system. This relatively new system is
now installed and operating in more
than 700 locations.

Used in TV Retailing

A majority of these installations are
in the stores of television dealers who
have recognized several advantages of
using the system:

1. It permits a dealer to demonstrate

. in showrooms, windows, special TV
rooms or booths . . . as many television
receivers as he wants. To this writing,
Jerrold engineers have not been able to
find an installation too big to handle.

2. The full performance of every make
and model of television receiver, direct-
view or projection, small table model or

console combination, can be demon-
strated o the customer. Such side-by-
side demonstrations afford retail sales-
men an ideal opportunity to help the
customer choose the receiver he really
wants for his home.

3. By permitting the operation of a
number of receivers simultaneously and
with good picture quality in a store win-
dow, the system increases store traffic
ard leads customers in to see another
good demonstration.

4. By providing additional outlets
from the single master antenna and am-
plifier system, a dealer can readily de-
liver good video and audio from all
channels to his service department. This

Fig. 1.

Mul-TV system. Individual channel gain con-

trols are shown on the front of the chassis,
output jacks on right side.

Top view of control chassis used in the

is an advantage in efficient checking of
each receiver before it is delivered to
the customer—somecthing that most
dealers have learned to do as a matter of
course—as well as repair of customers’
ailing sets.

Design of System

For good reception, we must start
with a good antenna installation. Our
amplifiers and distribution boxes will
not change the character of the signal
received; they merely amplify this sig-
nal and distribute it to the TV receivers.
Thus, if the signal received from the
antenna is full of ghost images or noise,
or if noisc is picked up on the antenna
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lead-in, then were starting with two
strikes against us.

In most installations, we recommend
Workshop Associates antennas, with a
Separate antenna or array cut for each
channel and a separate lead-in of shield-
ed cable (RG-11/U for long leads,
RG-59/U for runs under 200 ft.) for
each antenna. In fringe areas, where
the signal level is very low, two of these
aptennas are stacked to make a six-ele-
ment array; and in extreme cases, four
antennas are stacked for a 12-element in-
stallation with maximum gain and di-
rectivity.

Amplifier Unit

The second major element in the sys-
tem is the Mul-TV amplifier, Fig. 1.
The amplifier is made in two parts:

a. A master control (MC-1) chassis
containing the power supply, voltage
regulators and separate 72-ohm antenna
icput terminals to accommodate any
four channel amplifier scrips. Where
there are more than four channcls re-
ceived in an area, as in New York or
Los Angeles, then two or three master
contro] chassis can be inter-connected to
accommodate up to 12 channel scrips.
For instance, using this system in Tren-
ton, N.J, several dealers now receive
New York-Newark stations as well as
the threc Philadelphia TV stations.

b. Individual channel amplifier strips,
each with six tubes, which are plugged
into the master control chassis and are
engineered for each of the present 12
VHEF television channels.

Individual gain controls are provided
for each channel, so that the signal
strength of “weak” and “strong” stations
at any given location may casily be ad-
justed. In this way, all signals come
into the TV receivers at the same level.

The contrast or gain controls on the
receivers connected to a Mul-TV system
need not be changed when tuning to dif-
ferent stations.

Because the plug-in channel amplifier
strips used in this system employ six
tubes per channel, it is possible to raise
the signal level enormously without dis-
tertion before it is distributed to the
TV receivers. A gain of from 48 to 60
db, an average voltage gain of about
500, is achieved, comparing the signal
received at the antenna and the signal
fed into television sets connected to the
Mul-TV system.

Figs. 2A and 2B show the voltage
gain characteristics of two channel am-
plifier strips. Note that the strips are
peaked for maximum gain in their par-
ticular channels.

Circuit Analysis

Such performance is achieved as fol-
lows, looking at the schematic, Fig. 3.
The input tube is a triode-connected
6AKS that feeds a grounded-grid 6J6.
This circuit is used to obtain a low in-
put noise figure. The next four tubes
are 6AKS’s used in a cascade amplifier.
The grid and plate circuits of these
tubes are loaded to obtain 6 Mc band-
width with a flac response curve for
each channel. By operating these cas-

caded 6AKS amplifier stages at low gain
levels per stage, greater stability is
achieved.

A bottom view of the MC-1 master
control unit is shown in Fig. 4. Note
input connections marked A, B, C and
D for four antenna lead-ins, the channel
amplifier strips, which plug in, and the
output circuit which mixes the output
of all the CA strips.

The outpur circuit consists of a
matching network, built into the master
control unit, so that the amplifier
outputs are mixed for distribution
(through distribution boxes) to the TV
receivers. Two 72-ohm terminals are
provided on the control unit chassis,
marked “#1 OUTPUT” and “#2
OUTPUT” on the righrt of Fig. 4. Either
terminal may be used to supply all the
amplified signals to the distribution
boxes and thence to the receivers by
means of a single RG-59/U cable. The
second terminal can then be used for
a separate string of distribution units
and receivers, or it can be terminated
at the chassis with a 72-ohm resistor.

With signals mixed in the output
cable, users of the television scts con-
nected to the system simply turn on
the receivers and select the station they
desire.

Qutlet Units

The third important part of the Mul-
TV system consists of antenna distribu-
tion outlet units. The type used most
has two separate outputs to feed two

—> to page 18

6AKS BAKS 6AKS ouTeut_
i) i35V, yC4 Cn & 2 |PL6M
K +‘|‘“U El—l
RS R? 2 1 & 3|
{1 (}—'I
147 ¥ \ V_i ) , I‘
F(] A |
=L _|]__]
c14 co3 ‘5O
Ciy %
i L FIL.
6.3V.AC.
L
RS 813
L c10 [A1]
- = == R20
= ~ R14
BAKS 6J6 BAKS BAKS BAKS BAKS
R-F Choke R-F Ghoke R-F Choke
cee c27 c2s c29
FI6.3 - = . . L I -RTM-

Schematic of one of the individual channel amplifier strips which plug
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system. Cascade 6AKS5

Total gain is between a 6 Mc bandwidth.

48 and 60 db through the strip.
in its particular channel and grid and plate circuits are loaded to obtain

The strip is peaked for maximum gain
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SERVICE SHOP ON WHEELS PROVIDES QUICKER
ASTALLATION AND REPAIR, BOOSTS TV SALES

COMBINED repair shop on wheels

and delivery truck has been found
highly satisfactery by Electro-Crafts
Television, Kansas City, Mo.

Television and radio sets are repaired
at their owners’ doors with tools, parts,
and test equipment in the truck. New
television sets are delivered in the truck,
and antennas are installed with the aid
of an extension ladder mounted on the
truck roof and a special antenna.

The company’s sales and service facili-
ties are advertised through a public ad-
dress system while the truck is on the
road. Microphone and controls for the
public address system are in front of
the driver’s seat.

Charles T. Owsley, president of the
service-sales outfit, constructed the roll-
ing service shop in a Dodge Route-Van
delivery truck. He built parts drawers
and tool cabinets on the right wall of
the body. On the left wall he installed
a work bench with electrical outlets, a
110-volt AC generator, a tclevision
monitor set, and test equipment.

Uses Telescopic TV Antenna

The telescopic television antenna, one
of the company’s most potent sales aids,
is mounted on the truck floor and ex-
tends through the roof.
can be turned in any direction and raised
to any height up to 40 feet to find the
best position for reception in any area.

The antenna

Exterior of the converted truck.
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interior of the rolling service shop.

Note TV screen at upper left, 110 v. AC outlets.

Power is

provided by an auxilicry generator in the truck.

Television sets are loaded and urn-
loaded through the 38-inch rear doors.
The low floor at the back—18 inches
from the ground—permits cabinets to
be handled easily.

When a set is delivered to a home,
plugged in, and turned cn, the cwner is
invited to step inside the truck and see
whether an antenma would improve his
reception.

Reception Compared

The truck is parked close to the
house. Servicemen turn on th= cenern-
tor which powers the test equipmcenr
and the TV monitor screen.  They show
the customer the picture on the screen
without any antenna—the same picture
which is being received en his own set.
Then they attach the telescopic antenns.

Raising the aerial slowly and turning
it in different directions, the technicians
find the perfect direction and height for
that areza when the most efficient wave
pattern appears on the oscilloscope. The
customer compares the recepticn with no

RADIO AND TELEVISION MAINTENANCE ® JULY F950

aptenina to the reception obtained with
the antenna that is propetly oriented.

If he decides to buy an antenna it is
installed immediately with the tools and
ladder carried on the truck.

This demonstration not only increases
sales of service and equipment, but pro-
vides the customer with the best pos-
sible reception, makes him more satis-
fied with his new set, and sells him on
the value of
fucilities.

the company’s service

Thke truck itself is a powerful sales
and service builder. The public address
sysrem reaches hundred of persons daily,
calling their artention to the name and
telephone number on the body.

Customers Inspect Truck

Owners are invited inside thz cruck
while their radios or television sets are
repaired. Setvicemen then have an op-
portunity to get acquainted with cus-
omers and to show them the service
equipment.



Characteristics, design T
and use of a relatively new }

type of component part 1

The Full Story on T

GERMANIUM DIODES | |

by ROBERT C. MOSES
Sylvania Electric Products, Inc.

LTHOUGH the germanium diode

has been available commercially
for only a few years, it has already found
a great many uses in radio and television
receiver design. Featuring compact,
rugged construction, high forward con-
ductance, freedom from contact poten-
tial effects, and low inter-electrode ca-
pacitance, it provides excellent circuit
performance in many applications.

Following the introduction of the gen-
eral purpose type IN34, Sylvania has
made available 13 additional germani-
um diode types. Among these are diodes
for operation up to 200 volts, diodes
featuring exceptionally high forward
conductivity, and other types all with
extremely low reverse leakage.
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Current-Voltage characteristic of 1N34 diode.

Characteristics

In any discussion of the germanium
diode, it is desirable at the outset to
describe brietly the electrical qualities
of the unit itself, and to point out the
differences between its characteristics
and those of the vacuum tube diode.

Fig. 1 shows a typical current-voltage
characteristic of the type IN34. Unlike
the vacuum tube, the germanium diode
presents a finite although high resistance
in the reverse direction, that is, with its
anode negative with respect to cathode.
The reverse resistance at a given voltage
is normally several hundred times greater
than the forward resistance at the same
voltage. Reverse conductivity is a funda-
mental characteristic of the germanium
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Shunt detector circuit, illustrating possible surge-current overload of germanium diode.

In initial

application of power, charging of C. may be large enough to damage the germanium unit.
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diode which must be taken into account
when designing circuits for use with it

In the forward direction, the current-
voltage curve resembles that of a vac-
uum tube diode with two important ex-
ceptions. Above about 0.2 volts, the
curve becomes considerably steeper, in-
dicating that the dynamic impedance of
the germanium diode becomes substan-
tially lower over the major portion of
its operating range. Secondly, the curve
passes through the zero voltage point at
zero current, meaning that the diode ex-
hibits no contact potential or initial
velocity effects.

Ratings and Installation

Like any electronic component of its
type, the germanium diode must be
operated in accordance with its maxi-
mum ratings. Germanium diodes carry
similar ractings to those of thermionic
diodes. Among the more important are
maximum reverse voltage (or “peak in-
verse voltage”), maximum average
anode current, and maximum peak anode
current. In addition, because of the na-
ture of the germanium diode, a restric-
tion upon ambient temperature range
must be imposed.

Failure of a germanium diode in serv-
ice is almost invariably due to operation
of the unit beyond its ratings, as the life
of the unit, if properly used, is practi-
cally indefinite. One of the principal
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limitations which must be acknowledged
is that of maximum reverse voltage.
This, fortunately, is easily measured in
a practical circuit. The effect of exces-
sive reverse voltage is to cause a high
current to pass through the diode in the
reverse direction. This generates heat at
the point of contact of the whisker with
the semi-conductor, and results in de-
terioration of the barrier layer. The re-
verse resistance of the diode decreases,
which in turn allows a higher reverse
current to flow. The action is cumula-
tive, and ultimately carries the diode to
destruction.

Another factor which unfortunately is
not so easy to evaluate is that of peak
anode current through the diode in the
forward direction. Anode current peaks
may be either of a recurrent or transient
nature. Recurrent peaks occur in nor-
mal operation in certain types of cir-
cuits, and are usually well within the
peak current ratings of the diode. Tran-
sient peaks may come about through a
surge when turning the equipment on or
off, or through failure of some com-
ponent. These surges will sometimes be
sufficiently large to damage the diode.

As an example of how this can occur,
consider the simple shunt detector cit-
cuit of Fig. 2.

Surge-Current Overload

With the equipment off, capacitor C;
is, of course, discharged. If power is ap-
plied suddenly, the charging current for
C; will flow in the forward direction
through the diode, to the capacitor,
thence through the low-resistance plate
circuit of the preceding stage to B4
If the impedance of the plate supply is
low and the capacitance of C; large, the
charging current of the latter may mo-
mentarily exceed the surge current rat-
ing of the diode and cause damage.

Failures of this sort may be minimized
by restricting the charging current with
a relatively small capacitor or by includ-
ing sufficient impendance in the plate
supply to limit the peak current to a safe
value. It is sometimes possible to ar-
range the circuit so that the charging
current must flow through the diode in
the reverse or high-resistance direction.
For purposes of design, Sylvania ger-
manium diodes are conservatively rated
to pass 500 ma maximum transient cur-
rent for a period of one second.

Ambient Temperatures

A further consideration in the appli-
cation and installation of germanium
diodes is the ambient temperature con-
ditions to which they are to be sub-

jected. All germanium diode types are
rated for continuous duty over a tem-
perature range of —40°F to +4167°F.
It is not likely that low temperature ex-
tremes will be encountered in any ordi-
nary application, but units may be sub-
jected to high temperatures in certain
locations within a poorly ventilated re-
ceiver chassis or while being soldered
into a circuit. While Sylvania ger-
manium diodes will withstand the heat-
ing incurred in ordinary soldering
procedures, it is advisable as a precau-
tionary measure not to solder within 14
inch of the end caps and to apply heat
no longer than necessary to insure a
good joint.

In installing or replacing germanium
diodes, it is advisable to locate them in
such a position that they are not sub-
jected to heat radiated from other com-
ponents in the equipment, such as power
transformers, voltage divider or bleeder
resistors, and large rectifier tubes. Well
ventilated locations as much in the clear
as possible are recommended.

Testing

It is frequently necessary to evaluate,
in terms of one casily made test, the
condition of a germaninm diode either
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Specifications for 14 types of Sylvania germanium diodes.
paratively recent development in the non-vacuum-tube diode field, the
germanium units have the advantage that they cun be soldered directly

A com- into the circuit.
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Although the diodes are extremely resistive in the
reverse direction, a certain reverse conductivity must be taken into
account in designing circuits utilizing the units,
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Causes and cures in one of
the toughest service jobs

IV INTERFERENCE

ELIMINATIN

by HERBERT S. BRIER

ANY television technicians would

rather do almost anything than
attempt to eliminate interference. This
is understandable, because there are a
great many things capable of causing
television interference, and it is usually
necessary to find the source before a cure
can be effected.

Demonstrating to a complainant that
his own refrigerator, shaver, vacuum
cleaner, or some other device is causing
his interference is, of course, the easiest
way to solve the problem. He then has
the option of buying a line filter for the
offending device and having it cleaned
and put into first-class operating condi-
tion or not using it while his television
receiver is in operation. Next easiest is
to track the TVI to a neighbor’s ap-
pliances. It is then up to the customer
to persuade him to eliminate the inter-
ference. This is often not difficult if the
neighbor has a television set of his own.
It he does not, or if the complainant
lives in an apartment building with
literally hundreds of devices capable of
causing interference, a more efficient
antenna may be the only solution.

RF Interference

The second major source of television
interference is from equipment generat-
ing radio-frequency power. In this cate-
gory are amateur, police, FM, TV, mo-
bile transmitters, diathermy machines,
RF heating units, and other television
receivers. They cause interference by
spurious radiations, or receiver blanket-
ing, or a combination of both.

Spurious radiations may be defined as
radio-frequency energy radiated by a
device which is not intended to emit
these waves. In general, the television
technician is directly concerned only

16

with such radiations from other televi-
sion receivers.

Eliminating oscillator radiation is not
usually difficult, if the sec owner is will-
ing to have it done, but often it is a
major diplomatic victory to convince a
set owner that his apparently perfectly-
functioning television receiver is creat-
ing interference in the neighborhood. If
the interference disappears when the
antenna is disconnected from the sus-
pected receiver, a booster in the antenna
teed line is effective in almost every
case. Shielding the lead berween the
antenna terminals at the back of the
chassis and the tuner to eliminate direct
pickup from the oscillator is also fre-
quently helpful.

Shielding the oscillator tube or the
oscillator section of the tuner will re-
duce direct radiation, as will bypassing,
filtering, and shielding plate and fila-
ment supply leads to the oscillator. A
particularly effective filter for this pur-
pose is an RF choke of forty turns of
number 20 to 30 wire wound on a one-
or two-watt, one-megohm resistor. The
choke should be placed in series with
the supply lead, close to the oscillator,
with each end bypassed to the chassis
with 500-mmfd mica or ceramic con-
densers. An Ohmite Z-50 or equivalent
commercial RF choke may also be used.

Oscillation in RF

An oscillating RF stage can also be
the cause of receiver radiation. When
this occurs, the resulting interference is
usually on the channel that the receiver
is tuned to, while when the interference
is caused by oscillator radiation, the in-
terference is usually four channels higher
or lower, depending upon whether the
oscillator is tuned to the high-frequency
side or the low-frequency side of the
signal. Symptoms of an oscillating RF

stage are abnormal sharpness or “cranki-
ness” in tuning as compared with other
receivers of the same type, and possibly
great variations in the sensitivity of the
receiver on different channels. With os-
cillation present in the RF stage, the
receiver is extremely sensitive to all
forms of interference and is easily over-

loaded.

To stabilize an oscillating stage, first
inspect the “dress” of the RF leads to
be sure that they were not disturbed in
a previous servicing. Next measure volt-
ages at the tube socket. If they differ
from recommended values, see if the
value of an associated resistor has
changed. Also check resistances across
tuned circuits to be sure that they have
not increased in value, and align the
stage according to the manufacturer’s
directions. It after all this is done and
all the bypass condensers are good, os-
cillation is still present, decrease the
screen-grid voltage slightly or increase
the cathode bias voltage slightly.

Amateur Interference

Amateur stations, as well as every
other class of station, cause some inter-
ference to television reception, but the
Federal Communications Commission
has discovered that the great majority
of such interference is the result of
“design compromises inherent in many
television receivers.” These compromises
sharply limic the ability of receivers to
reject strong off-channel signals, which
cross-modulate the early stages or ride
through them into the audio and video
stages. This is usually called “blanket-
ing.”

Blanketing can only be eliminated at
the receiver, and is usually easily indenti-
fied. If the interference is approximately

—> to page 25
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PRODUCTS

FOR THE

TRADE

Some of the interesting new items being made available currently in the Radio

and TV service field are presented in this column.
RADIO AND TELEVISION MAINTENANCE, P. O.

write to: Products Editor,
Box 867, Atlantic City, N. J.

L

TESTER KIT

A new tube tester kit, the Model
625K, has been put on the market by
EICO. With sockets for 4, 5, 6, large
and small 7-pin, octal loctal, noval,
hytron, VR and magic eye tube bases, as
well as for pilot lamps, the new unit is
available factory-wired and in kit form.

-
o

A blank spare socket and an adapter for
future base designs are also provided.

An illuminated, gear-driven roll chart
gives setting-up data for all tubes. Two
grid caps are provided, and an overload
bulb acts as a fuse and shows any pos-
sible transformer overload.

RTM

NEW DIODE UNITS

The addition of two transistors, two
germanium diodes built to JAN specifi
cations and a germanium quad t the
G-E line was announced recently.

The transistors, types SX-4A and Z-2,
use a metal case with two silver-plated
phosphor bronze connecting pins. Each
SX-4A is checked for power gain of be-
tween 13 and 20 db with 0.1 volt input
at 5 KC. Maximum ratings are: emitter
DC current of 1 milliampere; collector
DC current of 2 milliamperes and emit-
ter RMS signal of 0.3 volts. The Z-2
units are checked for characteristics suit-
able for trigger circuits.

The diodes built to JAN specifica
tions are types 1ING9 and 1N70. Both

For further information,

can be used with either solder or clip-in
mounting,

The IN69 has a continuous reverse
working voltage of 60 volts, peak cur-
rent of 126 milliamperes, average cur-
rent of 40 milliamperes, surge current of
400 milliamperes and maximum operat-
ing temperature of 70 degrees C.

32 ] 3
w (7 &
@ = @

The 1N70 has a working voltage rat-
ing of 100 volts, peak current of 90
milliamperes, average current of 30
milliamperes, surge current of 350 mil-
liamperes and maximum operating tem-
perature of 70 degrees centigrade.

The quad, type G-9, is a combination
of dicdes with matched characteristics.
The diodes are hermetically sealed in a
metal tube shell with octal base.

—> to page 22
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The ORIGINAL and Still the BEST'
LIGHTNING ARRESTER

for all
weather
conditions

will not
absorb
moisture

Co!“ p

ut‘te APPROVED
for OUTDOOR-
Indoor Use!
Protects Television Sets Against
Lightning and Static Charges

oD sare [ [/cuarD

Fits Any Type of Twin Lead

No. AT102 for Regular Twin Lead

No. AT103 for Oval Jumbo Twin Lead

No. AT103 Also for Tubular Twin Lead

BOTH Models Conform With Fire

Underwriters and National Electrical

Code Requirements for OUTDOOR EACH
installations.

SIMPLE TO INSTALL . . . For maximum effi-
ciency, arrester should be mounted outside
window nearest to TV receiver, with giound
wire attached to nearest grounded point. No
stripping, cutting or spreading of wires nec-
essary. Supplied complete with 4 ft. length of
Ductile Aluminum Ground Wire for Wall
Mounting, and Strap for Mast or Grounded
Pipe installation.

L}

MANUFACTURING CO., Inc.
6127 16th Avenue, Brooklyn 4, N.Y.
First in Television Antennas & Accessories

Servicemen - Dealers D

Replacement
Cone’

Manuall
Catalog No.§

Waldom's Free New 24-Page Replacement
Cone Manual lists specific replacement dara
for over 75 different TV, FM, and AM Sels.
This handy reference speeds-up your repcir
time — means more profit to You! Write to-
day for your Free Copy. Just send your
name and address to Dept. RM.

Check these features:

Hawley dianhragms — with
the patented thin, taperirg
edge that assures maximum
speaker efficiency and true
low frequency response.

The finest voice coils and
spiders made with precision
craftsmanship to exacting
specifications.
Unconditionally Guaranteed as
to construction and perform-
ance.

« Carries the full RRM.A. Wer-
ranty.

WALDOM ELECTRONICS, IMC.
911 N. Larrabee St., Chicago 10,111,



NEWSLETTER
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SEES SHORTAGE
OF SERVICEMEN

NEW TV CHASSIS
WILL BE SIMPLER

TUBE SIZES ARE
STILL CONFUSED

A INPUT €bO

B INPUY (60

C INPUT (60

D INPUT Cb0

SR

SR2-

LR —
LN TOP

St nan

Fig. 4.
plugged in.

The television industry is facing a critical shortage
of technicians, according to a recent stutement from
RCA Victor Service Department's C. M. Odorizzi,
“Between tive and six million sets will be sold this
year,” he said.  “That means that the nation’s tele-
vision technicians must be prepared to inscall and
service in the next five months about as many TV
reccivers as were installed and serviced during the
first four years of post-war tclevision.”

Both Sylvania Electric and RCA have announced sim-
plified television chassis which are said to be better
in operation than previous models. Consolidation of
component part functions into pre-wired assemblies,
use of fewer tubes and associated circuits, use of ger
manium diodes, all will combine to make the serv-
According 10 RCA Service
spokesmen, a new design will permit “normal serv-

iceman’s job easier.

icing operations” without removal of the chassis from
the cabinet.

Picture tubes for television, some only in the develop-
ment stage, are varying between 17-inch rectangular,
19- and 20-inch reccangular, 22, 24, and 30-inch
round.  Some standardization is expected by che
end of the ycar, although set manufacturers muse still
guess as to what will be most popular.  Many tube
makers at the recent RMA convention said rectangu-
lar tubes would come into their own within a few
months.

RTM

Cb0O%2 OUTPUT

PL-GF
L1
L= PL - GF

C60 % ouTPUY

Raz Vit 0 A R 26 St

Under-chassis view of the Mul-TV master control section, with channel amplifier strips

Gain controls, transformers, rectifiers are at hottom.

Multiple Antenna
System

—>~ from page 12

television reccivers. Both receivers fed
by this box may have an input im-
pedance of 72 ohms or both of 300
ohms or the unic will supply one 72
ohm and one 300-ohm receiver.

These distribution boxes ucilize a
cathode follower circuit, which has two
advanrages:

1. Signals from the desired station
reach the television receiver with very
low loss and with the amplification sup-
plied by the CA strip in the master unit.

2. Interfering signals caused by the
local oscillators of the TV receivers are
greatly artenuated while trying to “work
backward” through the cathode follow-
er circuit of the ADO unit. Thus, inter-
action between any pair of receivers
ted by a distribution box is effectively
eliminated.

Each unit is self-powered with its
own 115 volt, 50-60 cycle AC operated
selenium  rectifier power supply. As
many of these ADO units as desired
may be connected in series along an
antenna line; and adding additional
distribution boxes to the line has no
appreciable effect on receivers already
connected to the system. The limiting
factor is signal loss in the cable itself.

Typical Setup

A typical installation of the system
15 the case of Mort Farr, suburban Phila-
delphia dealer-serviceman. Several diffi-
culties prevented good reception with
ordinary antenna setups in Farr's store.

Tis building is shadowed on one side by
the modernistic slab-wall of a big chain
grocery. Across the street is a water
tower which used to cause some bad
ghosts on the TV sets. In addition,
many of the big airliners flying in and
out of Philadelphia International Air-
port, which is only a few miles from the
Farr store, pass right over the roof.

Thus, for a dealer in a suburban area,
Farr has a rather poor location for tele-
vision reception.

In solving the problem, the first thing
was to get adequate height for the an-
tennas so that he could get good pick-
up of relatively clean signals. By plac-
ing the antennas on a tower, well above
the “apparent ground” of the two-story
store’s roof, good reception from all

JULY 1950 ® RADIO AND TELEVISION MAINTENANCE



three Philadelphia stations (Channels 3,
6 and 10) was achieved. Using antennas
cut to the correct Jength and oriented
for each channel, wirh separate 72-ohm
shielded lead-ins of RG-59/U, signals
of good quality were delivered 0 the
amplifier-master control unit.

Amplifier Located Centrally

The master amplifier unir was locared
in a storage room midway berween the
front of the store, where it can be util
ized by borh the street-level store and
the mezzanine level, and the back of the
store, where Iarr has his service, storage
and shipping faciliries.

From the amplifier, which contains
chaunel amplifier strips tor Channels 3,
6 and 10 and a fourth strip for FM
radio, there are two distribution lines
of RG-59/U cable running from the
two outlets. One line is connected to a
string of 30 distribution boxes feeding
60 television receivers of various makes
models and sizes on the shop’s first tloor
and in the show windo

The other line is connected to a group
of about 15 demonstration TV receivers
on the mezzanine, and extends to part
of Farr’s service department, supplying
signals for adjusting, aligning and re-
pairing receivers.

We are now able to show clean pic-
tures in the swore’s show windows on
any channel, without snow, srreaks or
noise,” says Farr. “Now that baseball
games are televised practically ever
afternoon, this good window demon-
stration brings customers inro the store
daily. It’s the first time we have been
able 10 show good picture quality in the
windows

New Fields

The Arlantic City hotel which is pro
viding good pictures to its guests with
receivers connccted to a Jerrold Mul-
TV installation 1s “The President,”
400-room building of steel, concrete
and brick construction, more than 60
miles from rhe nearest TV stations, in
Philadelphia.

Receprion in Arfantic Ciry has been
notoriously poor; pictures are geaerally
snowy. with streaks of noise caused by
interference from electrical power lines,
local FM transmitters, and other sources.

The first Mul-TV installation in At-
lantic City was in the M Blatt de-
partment store, early this year. This
dealer has reported over 1009 increase
in TV receiver sales because he can now

—> to following page
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—> from preceding page
give good demonstrations.

In the President, installation was made
in March, and the hotel purchased a
quantity of Philco television receivers
for rental to guests in their rooms.

Jack Morris, resident manager of the
President, states that many guests com-
mented that the picture quality in th=
hotel rooms in Atlantic City was act-
ually better than pictures they have
watched in Philadelphia.

In an installation of this type, the us=
of a slightly different type of antenna
distribution outlet from those described
above makes greater flexibility possible.
Ir hotels and apartment houses, instead
of using the standard ADO-2 unit which
handles two TV receivers, the use of a
similar unit, the ADO-8, to which eight
television sets may be connected, is
recommended. These latter distribution
outlets may be placed at one or more
convenient points on each floor of a
hotel or apartment house, and cables ex-
tended through conduit to the individ-
ual receivers. The installation of the an-
tennas and the master control unit fol-
lows the same general pttern as in store
installations.

RTM —

Sweep-Frequency

Generators
—> from page 10

overlap because the 60-cycle sine wave
that is fed to the oscillator is not in
phase with the 60-cycle sine wave that
is used as the horizontal sweep of the
oscillograph.  This condition is cor-
rected in most wobbulators by feeding
the sine-wave signal for the oscillograph
through a phasing network (Fig. 4) to
adjust the phase of the sweep voltage so
that it reaches its maximum at the sams
time that the wobbulator reaches its
maximum deviation. When the phasin
control on the wobbulator is correctly
adjusted, the response curve that is gen-
erated during the positive half cycle of
the sinc-wave sweep is superimposed
upon the response curve that is pro-
duced during the negative half cycle of
the oscillograph sweep. Correct phas-
ing of the response curves is shown in
Iig. 3(b).

When a sawtooth signal is used to
modulate the oscillator and provide the
sweep on the oscillograph, the same re-
sults are obtained as with sine-wave sig-
nals.

20

Frequency Markers

In order to identify particular points
on the response curve when sweep gen-
erators are used, it IS necessary to insert
a marker of known frequency. The
marker appears superimposed as 2
"birdie” on the response curve (Fig 3).
The marker signal can be furnished from
a separate signal generaior and mixed
with the sweep frequency signal in the
amplifier stage, or as is often done, it is
Luilt into the wobbulator itself. The

'BIRDIE' MARKER ‘BIRDIE’ MARKER

(0) INCORREGT PHASING
FIG. 3

{b)CORRECT PHASING
-RTM-

marker oscillator is a separate oscillator
such as a Hartley, whose frequency is
adjustable over the full range of center
and deviation frequencies. The output
of the marker oscillator is impresszd
upon the final amplifier tube of the
sweep frequency circuit.  When the
wobbulator output is rectified and ex-
amined on an oscillograph, a “birdie” is
visible at the point where the instan-
taneous frequency of the wobbulator and

cewver is by means of a terminated co-
axial cable. A length of coaxial cable,
terminated in its characteristic imped-
ance, has a response which is flat over
these frequencies. Most sweep generators.
are provided with properly terminated
cables. At least 0.1 volt of wobbulated
RF signal should be at the end of the
cable. For aligning IF amplifiers, and
those RF heads which are normally con-
nected to the antenna by a coaxial line,
the wobbulator should have single-ended
output. For aligning RF heads with bal-
anced input, the wobbulator should have
a balanced-to-ground, push-pull ourput.
An arttenuator should be provided to
permit varying the output of the wob-
bulator.

Since few oscillographs have a sweep
voltage which can be adjusted to the
proper phase, the wobbulator should
supply its own sweep voltage. If varying
the bandwidth varies the phasing, as is
usually true of the electro-mechanical
types of wobbulators, a phasing control
should be provided.

If the Y-axis amplifier of the oscillo-
graph and the detector used to detect
the sweep frequency do not have good
G0 cycle square-wave response, curves
will be obtained which are not true
representations of the actual circuit re-

10,000 L 100,000N

2l ]@ TO HORIZONTAL
3 g 5 25 .02%f] perLEcTION
ac. 2 o -~ INPUT OF
LINE o OSCILLOGRAPH
= 500.0
. d
g

FIG.4

-RTM-

Network used to bring sweep voltage into phase with wobbulator deviation.

Correct adjustment

results in in-phase trace shown above in Fig. 3(b).

the operating frequency of the marker
oscillator are equal. By varying the
frequency of the marker oscillator, any
frequency in the range of the sweep
gencrator can be identified on the oscil-
lograph pattern. Since the marker fre-
quency must be read to an accuracy of
0.1 Mc, many wobbulators with built-in
markers use crystal-controlled oscillators.

Coax Line Used

At such high frequencies the only
practical method of carrying the RF
voltage from the wobbulator to the re-

JuLy

sponse. Figure 5 shows how this will
appear with a horizontal, sinusoidal-
sweep voltage. The slope on the response
curve is due to the poor frequency re-
sponse of the detector or oscillograph.
It may be corrected by using a detector

FI1G.5 -RTM-
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NEW KIVER EDITION

“Television and FM Receiver Servic-
ing,” by Milton S. Kiver (D. Van Nos-
trand Co., Inc.), is in its second edition.
A complete, 250-page, magazine-size
volume, the book covers both TV and
FM in a very comprehensive manner,
from the elements to the detailed anal-
ysis of commercial and general circuits.
With a view to attacking the cause of
most television reception difficulties
first, Mr. Kiver devotes the first section
to antennas, in theory and in practice.
He also describes receiver installation,
test equipment and its use, and opera-
tion and servicing in a clear, down-to-
earth style. The book, which costs $3.25,
is well worth the price even to those
who will skip the sections on fundamen-

tals.
RTM

ENGINEERS’ HANDBOOK

The twelfth edition of Kent's “Me-
chanical Engineers’ Handbook” has been
published in two volumes. Consisting
of 3,000 pages of material by 168 con-
tributors, the handbook stresses practice
rather than theory.

Volume 1 covers design and produc-
tion, while Volume 2 deals with power.
The book has been completely rewritten,
and much of the material from the pre-
vious edition has been condensed. The
publisher is John Wiley and Sons. Cost:
$8.50 per volume.

RTM —

TVI BOOKLET

“Filter-Facts,” which describes several
methods of reducing television interfer-
ence, is a 20-page booklet chiefly de-
voted to installation instructions, with
diagrams, for two devices manufactured
by Barker and Williamson, Inc., for in-
terference suppression. Copies can be
ordered for $.15 from Barker and Wil-
liamson, Inc., Upper Darby, Pa.

— RTM

RIDER TV MANUAL

A new Rider manual on “TV Installa-
tion Techniques,” by Samuel L. Mar-
shall, will be released this month. Plac-
ing emphasis on the mechanical details
of antenna installation, the book in-

cludes data on guying, ice loading, and
wind resistance. The 330-page, cloth-
bound volume has about 250 illuscra-
tions. The cost is $3.60.

RTM-—

BOOKLET ON DIODES

“Forty Uses for Germanium Diodes,”
a 50-page booklet put out by Sylvania,
describes, with diagrams, various circuits
utilizing the tiny but efficient units,
from simple crystal receiving sets to a
tubeless tone generator.

The booklet is divided into three
sections, dealing with crystal diode ap-
plications in radio and television re-
ceivers, in radio transmitters and ampli-
fiers, and in instruments and supervisory
circuit devices. It also gives ratings and
characteristics of available Sylvania
types. The booklet may be gotten from
Sylvania tube distributors, or from the
advertising department of Sylvania Elec-
tric Products, Inc., Emporium, Pa. Cost
is $1.00.

—RTM—

PICTURE TUBE GUIDE

Keeping pace with the rapid develop-
ment of new TV picture tubes may be
made easier by the publication of the
"TV Picture Tube Reference Guide™ by
National Union Radio Corporation. The
booklet, which is comprehensive on all
television cathode-ray tubes to date, lists
13 electrostatic-deflection and 73 eleciro-
magnetic-deflection tube types.

H MATHIHAY
. TR BB 1o <o

Included in the data on the tubes are
base diagrams, bulb outline drawings
with dimensions, anode terminal types

RADIO AND TELEVISION MAINTENANCE ® JULY 1950

and their locations, dimensions of outer
conductive coatings, ion trap field speci-
fications, focus coil placement, and
length of neck on electromagnetic types.
The guide is available free from NU

tube distributors.
RTM

MICROPHONE CATALOG

A new Microphone Catalog (No.
110) has been issued by Electro-Voice.

Titled “Your Future in Sound is
Linked with E-V,” this catalog presents
up-to-date information and specifications
on the line of Electro-Voice dynamic,
crystal, velocity and carbon microphones
—omnidirectional, unidirectional, bidi-
rectional and differential types for every
purpose—also floor, desk and banquet
stands.

It includes high fidelity, ultra-wide-
range TV, FM and AM dynamic broad-
cast microphones, catdyne and cardax
cardioids, general-purpose types, mobil-
mikes, close-talking  noise-cancelling
models, and others.

4

A helpful microphone selection guide
indicating microphonzs recommended
for varied applications in broadcasting,
recording, public address, communica-
tions, and sound level measurements and
technical information on the operation
of various types of microphoncs are in-
cluded. Available by writing to Electro-
Voice, Inc, Buchanan, Mich.

RTM

Sweep-Frequency
Generators

—> from opposite page

circuit such as described in the Decem-
ber issue of Radio and Television Main-
tenance. The oscillograph that is em-
ployed should have a Y-axis amplifier
response that is uniform from DC or 2
cycles to more than 1,000 cycles, with
negligible phase shift over this fre-
quency range.

2]



Products for the Trade
—> from page 17

7-INCH SCOPE

A new high-gain, wide-band cathode
ray oscilloscope has been announced by
Sylvania.

The new type 400 scope, which is

GERMANIUM DIODES

—> from page 15

in or out of a circuit. Although rather
complicated equipment is required in
order to determine the exact diode char-
acteristics, this is not ordinarily required
in maintenance work. For a quick and
very rough indication, an ordinary
ohmmeter, preferably one applying from
4 to 9 volts on the high resistance scales
will serve. Readings obtained with the
diode polarized in the forward direction
will lie in the vicinity of 200 to 500
ohms, while with the polarity reversed,
the readings may be anywhere from 50,-
000 ohms to more than 1 megohm, de-
pending upon the particular type being
tested. These figures should not be in-
terpreted too literally, however, because
considerable variation exists between

ohmmeters of different types, and the Mc and higher.

supplied with a 7]P1 green screen tube,
provides a vertical sensitivity of ten
millivolts per inch and a vertical re-
sponse up to four megacycles.

It has four-position frequency-com-
pensated attenuator for uniform fre-
quency response at any gain setting,
vernier gain control, internal 60 cycle
sine wave swecp, wide-range phasing
control, internal hard tube sweep circuit,
control for synchronizing to either posi-
tive or negative signal, good vertical
bounce and return characteristics and
rapid return trace.

RTM —

SELENIUM RECTIFIERS

A new line of high voltage selenium
rectifier cartridges has been developed.
The rectifier illustrated is rated at 440
volts DC and 10 milliamperes DC with
a pcak current rating of 120 milli-
amperes and a peak inverse rating of
1500 volts. The 440 volt rectifier (half
wave), is 9/16” OD with an overall
lenth of 138”. Its voltage drop at rated

actual voltage applied across the diode is
not the same in every case.

A more accurate method of testing is
shown in Figs. 3 and 4. These are es-
sentially resistance measurements in
which both voltage and current are indi-
cated. The forward current for all types
is measured at 1 vole, while the reverse
current is measured at voltages ranging
from 3 to 200 volts, depending upon the
diode type under test.

Applications

Germanjum units are useful in many
radio and television receiver applica-
tions. Typical of these are video and
audio detectors, limiters, AVC and AGC
diodes, DC restorers, and noise clippers.
Because the germanium diode is a high
conductance-low capacitance circuit ele-
ment, it is particularly useful as a wide
band vidco detector at frequencies of 20
Germanium  diodes

load is about 25 volts, and its weight is
L5 ounce.

The cartridges are available in either
phenolic, glass or hermetically sealed
assemblies from 14” to 114” OD or
they can be built to individual specifica-
tions utilizing either half wave or volt-
age doubler circuit.

RTM
TV “RULER”

A rtelevision “ruler” which will act-
uaily measure pictures in microseconds
has been developed by RCA’s tube de-
partment. The device, called the “Micro-
stick,” is a transparent plastic ruler
which is held flat against the safety glass
of the receiver. Scaled to all picture
sizes, the gadget can be used to measure
the receiver’s bandwidth, calibrate

—> to page 24
function exceptionally well in pulse cir-
cuits such as sync separators, limiters,
noisc clippers, and DC restorers. Here,
the low diode capacitance provides in-
creased gain by virtue of reduced capaci-
tive loading on the video source. In
bzlanced discriminators, absence of con-
tact potential and elimination of heater
requirements improves circuit balance
and minimjzes AC hum troubles. In
test equipment, the diodes are useful
as instrument rectifiers, balanced mod-
ulators, mixers, and heterodyne detec-
tors. Because of their compactness and
small interelectrode capacitances, they
have found wide application as diode
peak rectifiers in voltmeter probes for
t-f measurement work.

Used within their ratings of voltage,
current, and temperature, germanium
diodes have a life expectancy of well
over 10,000 hours.

+

1 Ta—
12 Volts ==

FIG.3

90 to
CATH 180 Volts
-RTM- F1G.4

-RTM-

Test method for germanium units,
ured at one volt.
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In Fig. 3, forward current is meas-
In Fig. 4, reserve current is measured at voltages of

from three to 200, depending on the type under test. Method, essen-
tially a resistance measurement, is more accurate than ohmmeter tests.
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Television Voltage Calibrator

Instrument Gives Truae Peals =-to

The Hickok Mode! 630 TV Voltage Calibrator.

P to the video detector of a tele-

vision receiver, the circuits in-
volved are practically identical o the cir-
cuit of any conventional superhet, ex-
cept that they arc broader tuned and
operate at different frequencics. From
the video detector on, however, the serv-
iceman is confronted with problems en-
tirely foreign to radio receivers. Most
servicemen agree that 80 to 90 percent
of the really tough TV service problems
are found between the video detectos
and the picture tube grid, or between
the detector and the deflection coils, or
in AGC circuits. The Hickok Model
630 Television Voltage Calibrator was
developed  specifically  for  shooting
trouble in these parts of television re-
ceivers.

Accurate Measurement Needed

Most manufacturers  give  pictorial
views and voliage information for the
various waveforms which should occur
from the video detector through the
sync amplifying, separating, clipping
circuits, and on through the horizonal

and vertical deflection circuits, to the

By WALTER A. WEISS
Vice President and Chief Engineer
Hickak Electrical Instrument Co.

picture tube. While an oscillograph can
be used to display these curves to de-
termine whether or not they have the
correct shape, an oscillograph without
some other means of determining volt-
ages will not give the magnitude of the
various positive and negative peaks of
the voltages being observed. Conse-
quently, even though the picture on the
scope screen might look like the illus-
tration given, the voltages might still be
incorrect.

Conventional voltmeters, either the
vacuum tube or copper oxide type, can-
not be used for accurately measuring ir-
regular waveforms by merely taking the
reading which is supposedly RMS value
and multiplying it by 2.8 to give the
peak-to-peak value. This method is only
useful for sine waves, The Model 630,
however gives immediate, accurate peak-
to-peak readings on less regular wave
forms.

Circuit Analysis

The block diagram illustrates the
operation of the instrument. A self-
contained, regulated power supply sup-
plies the necessary voltages to a multi-
vibrator type of square wave generator,

=Pealk

Readings

which operates at a frequency of approx-
imately 420 cycles. The output of the
multivibrator is fed through an atten-
uator control directly to a meter. The
meter is calibrated in terms of peak-to-
peak voltages and has a range of zero to
100 volts. The square wave is then fed
to the high end of a decade voltage di-
viding network. With the range switch
on the 100 volt position, the voltage
from the attenuator is equal to that indi-
cated on the meter. With the range
switch moved to the 10 volt position,
the amount of voltage fed from it will
be one-tenth of the meter reading with a
maximum of 10 volts. In the same
manner, on the 1 volt position the maxi-
mum output is one volt, and on the .1
position, one-tenth of one volt. This
voltage is taken to a two-position selec-
tor switch on the front panel of the
device. In the position labeled “Cali-
brate,” the square wave output is taken
from the volrage dividing network and
applied to the vertical input of the
scope. In the other position, marked
“Direct,” the output is fed directly
through to the vertical input of the
scope.

—> to following page
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Block diagram of the Model 630.
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Operation of Instrument

There are two ways of determining
peak-to-peak value of the unknown volt-
age. The first technique is to turn the
output selector switch to “direct” and
connect the external input lead to the
source of voltage to be measured. With
this connection made, adjust the vertical
gain controls of the scope until some
specific value of vertical deflection is ob-
tained. Then move the output selector
switch to the “calibrate” position and ad-
just the voltage range and vernier con-
trols until a vertical deflection is obtained.
The indication on the meter, taking into
account the voltage range, will be the
value of the peak-to-peak voltage being
measured.

The second method can be used if the
approximate value of the voltage to be
measured is known. In this case, the
output selector switch of the calibrator
is turned to the “calibrate” position and
the scope calibrated by it in terms of
voltage deflection per inch. For ex-
ample, if the scope vertical gain con-
trols are set so that with one volt being
delivered, one inch deflection is obtain-
ed, then the scope is calibrated for one
volt per inch deflection. The output
selector can then be switched to the
“direct” position, and if 3 inches of de-
flection are obtained from the voltage
being measured, the peak-to-psak volt-
age 15 3 volts. For values of more
than 100 volts, the scope should be cali-
brated on the basis of 100 volts per inch.

Stage Gain Measurements

Since the Model 630 will permit volt-
age measurements at any frequency
within the limits of the scope being
used, it provides a means for making
stage gain measurements throughout all
circuits, from the video detector through
video amplifier stages to the cathode
ray tube grid, and also from this point
through all sync. amplifiers, sync. sep-
arators and deflection amplifiers, on to
the deflecting circuits of the cathode ray
tube.

The use of the device in such gain
measurements follows:  with a signal
being received from a station or from a
linearity pattern generator, the calibra-
tor is connected to a plate lead, and the
voltage is determined. The input is then
transferred to the plate lead of the fol-
lowing stage and the second measure-
ment made. The ratio of the two volt-
ages is in direct proportion to the gain
of the latter stage.
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wedges in test patterns, determine the
beat frequency of interference, and
measure the airpath distance of ghosts.

It will also be useful for measuring the

duration of sync pulses, horizontal

blanking, and other video signals.

RTM —~

SUBMINIATURE CAPACITORS

Extra-severe-service requirements in
subminiature volume are met by the
new type P123ZG Aerolite capacitors.
The marked size reduction is atrained
primarily by the metallized-paper sec-
tion which is Hyvol K or M impreg-
nated and placed in a non-magnetic
hermetically-sealed metal case with vit-
rified ceramic terminal seals. Operating
temperatures range from —550° C. to
-}-50° C. without derating, and again at
ambient temperatures up to 95° C. with
voltage derating. Power factor is less

than 1% when measured at or referred
to at a frequency of 1000 cps and an
ambient temperature of 25° C.

Type P123ZG Aerolites, called the
world’s smallest possible standard capaci-
tors by the maker, are available in 200,
400 and 600 VDC, and capacitance
values of .0005 to 2.0 mfd. Dimensions
range from .175” dia. by 7/16” long,
up to .670” dia. by 2-7/32" long. These
bare metal-can units may also be had
with plastic insulating sleeves, adding
062”to the diameter and 1/16” to

length.
~ RTM—

PORTABLE SCOPE

A new portable service-type oscill-
oscope, which incorporates engineering
features formerly found only in more
costly laboratory oscilloscopes, has been
announced by RCA.

Deflection sensitivity of the instru-
ment is better than 30 millivolts per

inch. The frequency response of the

JuLy

vertical amplifier is flat within 2.3 deci-
bels from zero to 500 kc, down only 6.8
db at 1 megacycle, and useful beyond 2
megacycles.

A design feature of the new oscill-
oscope is the direct-coupled verrical am-
plifier which is used to provide flat low-
frequency response.  Good low-fre-
quency square-wave reproduction, essen-
tial for correct sweep alignment, is thus
assured. High-frequency square-wave re-
sponse up to 100 ke enables the scope to
reproduce blanking and sync-pulse wave
shapes with fidelity heretofore unobtain-
able in moderately priced service oscill-
oscopes.

“Tilt,” caused by low-frequency phase
distortion, and “overshoot,” caused by
high-frequency amplitude and phase dis-
tortion, are minimized in the new oscill-
oscope. Less than 2 per cent tilt and
overshoot assute more accurate viewing
of square waves, pulses, TV deflection-
circuit waveshapes, and transient waves.

—RTM

BUILT-IN ARRESTER

The JFD Manufacturing Co. has
come out with a lightning arrester mold-
ed into the dipole bakelite insulator of
the company’s “D-Xer” conical antennas

TA160, TA161 and TA162.

In installation, grounding of the mast
is all that is necessary to make the at-
rester effective.
dates all types of transmission lines, and
is waterproof. It does not affect im-
pedance ot unbalance the line. The in-
sulator bearing the arrester has been in-
creased in thickness for added strength.

The device accommo-

RTM

NEW PILOT LIGHT

A new neon-type pilot light has been

announced.
Completely enclosed in a plastic case,
the “"Omni-Glow” mounts through a 15"
~> to page 26
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Eliminating TV
Interference
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uniform on all channels, it is probably
blanketing, but if only some channels,
especially those in harmonic relation
to the transmitter frequency are affected,
spurious transmitter radiations, which
can only be eliminated at the trans-
mitter, may be the cause. A further, al-
most infallible, indication of blanketing
is that all television receivers within ap-
ptoximately the same distance from the
transmitter will suffer from interference.

Once the interference has been identi-
fied as blanketing, steps to climinate it
can be taken. The value of a well-in-
stalled, high-gain antenna in decreasing
all forms of interference is well known.
Less well known is that the length of the
feed line may also be very important.
This is especially true with 300-ohm
ribbon. In one installation, two hundred
feet from a twenty-eight Mc transmirter,
a technician received a slight RF burn
from the antenna terminals of the re-
ceiver, and the received picture was
completely snowed under when the
transmitter was turned on. Adding three
feet to the antenna feed line brought
the picture out of the storm. Appar-
ently, the entire antenna system had
been resonant to the transmitter fre-
quency.

Boosters and Traps

Work on the antenna system alone
will seldom eliminare interference com-
pletely. Besides, one must frequently
work under conditions where the an-
tenna is far from ideal, such as with
built-in or indoor antennas. There are
other methods of atrack.

Boosters or preselectors work by add-
ing selectivity and amplification at the
television frequencies. Although almost
any of them will amplify the television
signals, some are poor in discriminating
off-channel therefore
only a trial will reveal whether a given
model will reduce interference.

against signals;

Much cheaper than preselectors (and
usually more effective, judged solely on
their interference-reducing ability) are
interference traps. Best installed right
in the receiver cabinet as close to an-
tenna input terminals of the tuner as
possible, there are two general types:

v
 _—

J o

%
“The salesmen sure are pushing this fringe-area
business.”’
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non-resonant high-pass filters, and reso-
nant traps. Non-resonant filters dis-
criminate against all signals outside of
their pass band, while resonant traps
attenuate only the frequency to which
they are tuned.

Use of Filters

High-pass filters, giving protection
from all signals below forty megacycles,
are available from Drake, Eldico and
others. In rare instances a high-pass filter
may increase rather than decrease intet-
ference. 1f it does, changing the length
of the feed line a few feet will usually
remedy the trouble.

Unfortunately, high-pass filters do not
always have the high attenuation of
parallel-resonant traps at the latter’s res-
onant frequency. Series-resonant traps
are on the average, slightly less effective
than either a good high-pass filter or
parallel traps. Quarter-wave, linear
traps are fairly effective and very cheap.
They have the disadvantage of being
messy to install, one for twenty-eight
megacycles being approximately seven
feet long. Meissner and Millen, among
others, manufacture resonant traps for
frequencies up to 108 megacycles.

Combined Operation

Where necessary, any combination of
interference-reducing methods may be
used together. For example, interfer-
ence may come from a transmitter oper-
ating on different frequencies at differ-
ent times. A high-pass filter would
probably eliminate most of the inter-
ference, but for complete elimination, it
might require the help of a pair of
resonant traps tuned to the frequency
causing the greatest interference. Al-
ternately, separate traps tuned to the
several frequencies could be used. Or a
booster might require the help of a filrer
or trap at its input or output terminals.

The band width of a resonant trap is
important, especially when the interfer-
ing station is operated by an amateur.
Amateurs seldom operate on exactly the
same frequency within an amateur band
all the time; consequently too sharp a
trap might defeat its own purpose. On
the other hand, a sharp trap gives more
attenuation than a broad one. Within
limits, the higher the capacity used, the
sharper the trap and the grearter its at-
tenuation. Experience has shown that

—> to page 27
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Products for the Trade
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hole in the panel. Maximum diameter
is less than 34”, making mountings as
close as 13/16” on centers, when using
a standard speed nut. Maximum exten-
sion behind panel is 1}%5”. For high
temperature applications, a special nylon
housing is available. Standard coloring
is red, with other colors suitable for
neon illumination available.

The lamp is equipped with 4” tinned
leads and may be connected into any
75-150 volts AC or DC source.

RTM

FARADAY LINK, FILTER

Another attack on the television in-
terference problem has resulted in the
development of a combination of a Fara-
day shielded link and a low pass filter to
knock out unwanted signals.

Completely shielded, the Faraday link
reduces harmonic or spurious signal
radiations normally transferred by ca-
pacitative coupling. The filter, consist-
ing essentially of two “m” derived end
sections and three midsections of con-
stant K type in separate, sealed copper

compartments, prevents inductive trans-
fer of unwanted frequencies from sec-
tion to section. RF bypass condensers
in the K sections have resonant fre-
quencies higher than 500 Mc, thus elim-
inating resonances within the TV bands.
This combination, when installed in
accordance with recommendations, pro-
vides suppression of harmonics above
50 Mc, approximately 75 Db or more
throughout the entire television band.
Insertion loss is less than 25 Db.

——RTM—
NEW SOLDERING IRON

A new type of electrical soldering
iron is now being offered to the trade.
The “Vari Hot” soldering iron heats in
30 seconds and will idle at 500 degrees
F. when plugged in. A conveniently
located booster button on the handle of-
fers extra hear, which can be varied as
required.

26

The iron has dual wire-wound heat-
ing elements which are located within
the tip to reduce heat loss and thermal
lag. It requires only 25 watts to main-
tain a tip temperature comparable to
conventional irons using 100 watts.
When the booster button is pressed, 100
watts is provided within the tip.

The “Vari Hot” has a pistol type plas-

tic handle.
RTM

VT VOLT-OHMMETER

Feiler Engineering Co. recently re-
leased for sale a new VT volt-ohm-mill-
iammeter, Model TS-9, said to include
every feature of the all-purpose VIVM
plus many new improvements over old
types.

The device, in connection with Feiler
“stethoscope” units, can be used as an
RF VTVM, and in other cases requiring
a 0-1 Ma meter. Input impedance is 26
megohms DC; 3 megohms AC. The
meter is 412 inches wide. Two separate
tubes are used in a balanced and com-
pensated bridge circuit with cathode
feedback, permitting careful matching
of tubes and individual replacement.

RTM —

SWEEP GENERATOR

A new TV-FM sweep generator and
marker combined in one instrument has
been added to the Tee Vee line. The
sweep generator uses an electro-magnet
type of sweep and two oscillator circuits.
An internal blanking circuit permits re-
traces to be blanked out regardless of the
type of oscilloscope used.

Other features of the instrument in-
clude a continuously variable frequency
range of five to 240 Mc. and a sweep
width variable from 400 Kc. to 10 Mc.
Linearity is adequate for band pass
checking with an oscilloscope. The
marker is of the high “Q” absorption
type, and ranges from 17 to 48 Kc.

—RTM—

SNAP-ON FUSE HOLDER

Littelfuse has perfected a fuse holder
which snaps onto the blown pigtail
within the set. This is said to eliminate
the time wasting and costly servicing
problem which is the usual difficulty
when replacing soldered-in pigrail fuses.

Called the “Snap-On TV Fuse Hold-
er,” the fibre unit becomes a permanent
attachment within the set. Each time a
new fuse is needed, it can be slipped
into the holder. With this improvement
for servicing, soldering, cutting and the
blowing of fuses with a hot iron are
eliminated.

JuLy

HAND TOOL

A new low cost hand tool incorporates
jaws for crimping solderless terminals
with a versatile cutting, stripping and
bolt-shearing device. The tool is de-
signed to attach a special line of inex-
pensive general use terminals and con-
nectors known as “Wire-ends” to wire
in ranges =22 to #10.

*
LY

The tool, called “Champ,” is also ca-
pable of preparing the wire beforehand
by use of its wire cutting and wire strip-
ping features. Bolts, too, in five most
used sizes will shear off clean, requiring
no additional filing before use. Wire
size and stud size gauges are engraved
on the side of the tool.

~RTM

NEW COUNTER

Designed to increase the availability
of storage space under counters, a new
“Rotabin” counter provides aisle access
to 72 large compartments in twelve 28"
diameter independently rotating trays.
In addition, four stationary spaces are
available for large items.

Built entirely of steel, the counter will
stand up under hard usage. The counter
top is formed from a single sheet. Cen-
ter shelf section is bolted in place.

Overall dimensions are 6 3-1/4" long
x 27" deep x 41-5/8" high. Finish is
olive green enamel.

RTM

SCREWDRIVER-HOLDER

Called the "Klipxon,” a new screw-
driver equipped with a sturdy screw-
holder has been announced. The screw
holder is a spring clip which may be

~> to page 28
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LOUDSPEAKER

The installation and repair of tele-
vision receivers are not jobs for the lay-
man. They are jobs which should be
left entirely to qualified, special trained
technicians . . . and the public should be
told!

A man and his wife were killed re-
cently, trying to install a TV antenna.
The man mounted his aerial on a pole,
and was raising the assembly to put it
into brackets on his house when it
struck a high voltage power line. The
shock killed him and when his wife ran
towards him, she stumbled against a
fence that the pole was touching and
was herself electrocuted.

The worst feature of this tragedy is
that it was complerely unnecessary. A
qualified television mechanic could have
been called in to install the antenna, and
he would have had no trouble in doing
it Yer the man, thinking that there
could be nothing simpler than to put up
a TV aerial, dida't bother to hire a
trained He thought it
would save him money to do the job
himself. It cost him his life!

serviceman.

Television is not dangerous in the
hands of a capable technician. He
to watch out for. He
knows what hazards to avoid in antenna
installation, he knows what damage a
bursting picture tmbe can do, and he
knows what fatal voltages are to be
found in the operating set.

knows what

But when a layman tries to do the
work of the serviceman the results can

be disastrous. At best, the work will
not be done properly.

It is not simply the responsibility of
the buyer to keep away from the inside
of his set, and to leave the antenna in-
stallation to the serviceman. It is also
the duty of those in the radio and tele-
vision industry to keep the public
informed on the safety factors to be
considered in television. The duty of
television manufacturers, servicemen,
and salespeople is to make sure that
buyers know that no matter how care-
fully a television set is designed, certain
hazards exist when an unknowing con-
sumer does not let a professional handle
the work. On the other hand, potential
purchasers must not be given r“= im-
pression that a TV receiver is a danger-
ous thing in the home.

The only feasible action, where the
serviceman is concerned, is to spread the
idea as much as possible that television
should be and is safe, but that it would
not be at all safe without the qualified
technicians to install and repair the sets.
With the total number of receivers in
this country heading for 10 million, and
sales and service volume increasing at
a terrific rate, we must spread the idea
tc new set buyers and present set own-
ers that “qualified servicing keeps TV
safe and entertaining.”

The importance of leaving TV serv-
ice and installation work to the service-
man cannot be stressed too much to
consumers. They must know television
is for their enjoyment, not a gadget to

play with. M. de A.
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Eliminating TV
Interference
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15 to 100 mmfds of capacity with the
appropriate inductance to tune to the
desired frequency is usually satisfactory.

AF and IF Interference

It is often questionable whether blan-
keting from signals in the 20 to 30 Mc.
region is caused by overload of the RF
stages or by the signal getting into the
21-27 megacycles IF channel, either di-
rectly or through the input circuits.
Shielding of the IF channels, changing
the IF frequency slightly, or putting a
trap in the IF channel, may help.

When the interfering station's fre-
quency is near, but not in the IF chan-
nel, a high-Q trap, tned to the inter-
fering frequency and coupled to the
mixer plate lead through about five
mmfd of capacity, will often attenuate
such interference greatdy. An IF sound
trap, usually tuned to approximately
27.25 megacycles, may sometimes be re-
tuned to act as an interference trap.
Discretion must be exercised in doing
either to be sure the picture quality is
not reduced by the trap itself.

Moving the IF channel to a different
frequency requires shifting every tuned
circuit in the IF channel, and shifting
the oscillator the same number of kilo-
cycles, to retain the correct band width
and frequency relationships. The ob-
vious difficulties involved make this
operation rather unattractive.

Even the audio system of a television
receiver can pick up interference. The
cause is usually direct pickup by the
control grid of the first audio tube. By-
passing the pickup point to ground
through a 100 to 250 mmfd condenser
is an almost sure cure of this difficulty.

Less common is interference entering
the receiver through the power line.
Any trap effective at the interfering fre-
quency and capable of carrying the pri-
mary current will attenuate it. The re-
cently announced Sprague High-pass
condensers are also good for bypassing
most forms of interference out of the
power lines.

There is, of course, a tremendous dif-
ference in the ability of different re-
ceivers to reject off-channel signals.
Some models almost make one wonder

-> 1o page 29
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Stuek ?

Got a repair job you can’t beat?
Send it in and get the best technical
brains in the country to advise you!
A new department in RADIO and
TELEVISION MAINTENANCE,
“What's Your Problem?” will con-
tain the posers of the most general
interest, and answers submitted by
readers.

1f two or more answers sent in to
a particular toughic are good enough,
they’ll all he published. If only one
solution is printed, the sender will
receive 85. 1f more than one answer
appears, the sccond best will bring
home $3, and the third best $2. The
editors of R & TM are the sole
judges.

Watch for “What's Your Problem”
in an early issue of RADIO and
TELEVISION MAINTENANCE!

Send your problems to: Problems
Editor, P. O. Box 867, Atlantic City,

N. J.

Products for the Trade
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slid back up the shaft and out of the way
when not needed.

With this tool, it is possible to secure
a screw to the screw driver bit for srart-

ing a screw in 2 recessed hole, and ro

The device can be

extract the screw.
made to grip the screw through sense
of "feel” and light pressure. Even the

smallest screws may thus be gripped.
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Mobie TV studio lzaves Camden, N. J., for Mexico City.

Hvors 408
f XHTY

e

Mayor George Brunner of Camdenm

(second from right) hands letter to David Cervantes, Station XHTV representative, for delivery to

Mayor Fernando Aleman of Mexico City.

EQUIPMENT SENT FOR FIRST MEXICAN TV STATION

XHTV, Mexico City, Gets Mobile Studio to Complete Facilities

CAMDEN, N. J—A television “studio
on wheels” for Mexico's first TV station
started a 3100-mile trek by highway
from here to Mexico City recently with
a send-off by Camden’s mayor, the Mexi-
can consul, and RCA executives. Srta-
tion XHTV, for which the mobile unit
is the final item of equipment, will be
North America’s first over-the-border
link for an evenrual international ex-
change of TV programs with U. S. net-
works.

Participating in the ceremony in the
mayor’s office in Camden City Hall were
Mayor George E. Brunner and other city
officials; Ernesto Zorrilla, Mexican Con-
sul in Philadelphia for the tri-State area
of Pennsylvania, New Jersey, and Dela-
ware; W. W. Wartts, Vice President of
the Radio Corporarion of America; Her-
bert C. Edgar and George De Arellano,
of the RCA International Division; and
David Cervantes, official representative
of Romule O'Farrill, owner of the Mex-

ico City station and publisher of the
newspaper Novedades.

Other items in the all-RCA equip-
ment for Station XHTV, including a
five-kilowatt transmirter, antenna, cam-
cras and other studio equipment, were
shipped to Mexico City in March. The
station is expected to go on the air with
test patterns this month. The “studio
on wheels” will provide all necessary
facilities for remote pickup of fiestas,
celebrations, bullfights and other spec-

tacles, as well as news and public events.

Senor Cervantes took with him on
the long trip a letter from Mayor Brun-
ner to the Hon. Fernando Casas Aleman,
Mayor of Mexico City, congratulating
him on the entrance of his country into
The
ceremony was transcribed for later radio

the “television family of nations.”

broadcast in Mexico City, and also
filmed for reproduction in Mexico City
theatres and over Station XHTV.
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whether they were designed for televi-
sion or for interference reception. Some
however, have built-in high-pass filters
or tunable interference traps. Although
these traps seldom have sufficient range
to eliminate an interfering signal below
30 megacycles, they should be adjusted
to minimize interference before trying
other methods. They are particularly
effective against images and interfering
signals near a locally-assigned television
channel. If the signal is actually in the
channel, the trap may remove the pic-
ture as well as the interference.

RTM -

Projection TV
Adapter

—> from page 8
the system. More than adequate sweep
is obtained from any 10”, 1214” or 16”
picture tube set. The height control is
a simple resistive shunt across the ver-
tical deflection coils. ‘The width control
consists of a permeability tuned coil in
series with the horizontal deflection
coils. The inductance is dumped by a
IesiStor to prevent ringing.

Sockets are provided on the Duo-
Vue chassis for connection of the focus
coil and high voltage unit.

Applications of System
The intended use of the unit in its
cabinet, is to serve as a table for table
model type direct-view sets. When large
picture performance is desired, the unit

Projection picture tube (above), and auxiliary
chassis, containing 7C5 video amplifier, 724
rectifier, 7B6 for avtomatic biasing, and com.
pensation for additional wiring and switch
capacity used in the Duo-Vue system.

Great plans hove been made by
the new owners to make this pub-
lication the source of the best

articles on radio, audic and video.

Get the increased number of articles and
pages planned for future issues at today’s
RADIO &

starts coming

low subscription rate. Once
TELEVISION MAINTENANCE
to you regularly, you’ll wonder how you

ever got along without it. Take advantage

Circulation Department

NEW FEATURES ...

Do You Read the Best Material
by the Leading Writers
in the Radio Field?

You will when you regularly receive

your copy of Radio & Television Maintenance

The leading writers and authori-
ties in the field are being lined up
to bring you more of the technical-

level features you want.

... TOP WRITERS

All ariicles written exclusively for the technician!

Be sure you ses every information-packed issue of RADIO & TELEVISION MAINTE-
NANCE. Keep pace with the skyrocketing developments in the field through the pages

of the powerful and energetic voice of the radio and video serviceman.

of the low rate being offered for this

and growing publication for the
Send in the subscription blank

great
technician.
below with your $2.00 to get the best
magazine ever produced for your informa-

tion and guidance.

Radio & Television Maintenance

P. O. Box 867, Atlantic City, N. J.

Gentlemen:

Please start my subscription to Radio & Television Maintenance with the next issue

I

I

l

| at $2.00 per year.
I per year.)

| money enclosed
I

I

I

ciTy

(Canada—$3.00 per year; all

other foreign countries--$4.00

D bill me later

.................. .STATE

e e e
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A GOMPACT AND
GOMPLETE LIBRARY!

The BIGGEST Book Value in the
Industry!

THE

RADIO & TELEVISION
LIBRARY

CONSISTING CF

THE VIDEO HAND BOOK

The complete television man-
val . . . over 900 pages . ..
over 860 illustrations . . . in
14 big sections.

Now in this great one vol-
ume book—all the essential
knowledge of television! In-
side the covers of the VIDEO
HANDBOOK is presented complete up-to-the-minute information
on lelevision arranged for quick reference—in easy to read,
non-mathematieal style.

The VIDEO HANDBOOK is designed to give you the practical . . . answers
to all your questions on 1elevision—the complete, detailed procedures on all
phases of television work—step-by-step explanations for everyvday problems.
This book provides the ready information to make your television education
complete.

The VIDEO HANDBOOK will save vou time—improve your efliciency and
make your work casier. It provides the knowledge that means more profit
for vou. Every page adds to your background for greater prestize and in-
come. Here is the means for evervone in television—employed and executive
—to inerease his value to his firm.

This book is more than a source of information and interesting reading
—it is an investment in vour future in television.

THE RADIO DATA BOOK

the only radio handbook of its kind , . . over 900 pages ... 12 sections, each
covering a radio subject more completely than any other book!

Used by Engineers, Servicemen, Designers, Laboratory Technicians, Drafts-
men, Operators, Inspectors, Amateurs, Experimenters, Research Pevelopment
Consultants, Broadeast Technicians, Planners, Installation Men, Military,
Marine, Police. Fire, Forestry and Railroad Communications.

ANYONE and everyone in radio and electronics can use this book!

Plan every operation ift radio and electronics with the Radio Data Book. This new radio
bible will be vour lifelong tool . . . you will use it every day, on the board, at the bench,
in the field' Use it for engineering, construction troubleshooting and tesiing. The RADIO
DATA BOOK will be your invaluable aid in design, experiment and in layout. It will heip
make syour production better, faster and easier. In any and every operation in radio and
electronics, you will use 1the RADIO DATA BOOK !

THE RADIO DATA BOOK
CONTENTS:

THE VIDEO HANDBOOK
CONTENTS:

Section. 1. THE 150 BASIC CIRCUITS IN Section 1 Television: Past, Present & Future
RADIO Section 2. Fundamentals of electronic Tele-
Section 2. COMPLETE TEST EQUIPMENT vision
i DATA Section 3. The Television Station
Section 3. TESTING, MEASURING AND Section 4. The Television Receiver
Section 4. :HGE;“OELT'IT ANTENNAS Sec’fon 5 Televi;ion An’enm_:. Systems
Section 5. SOUND SYSTEMS Section 6. Creating o Television Show
Section 6. RECORDING Section 7. D.egcripﬁons. of Modern Tele-
Section 7. COMPLETE TUBE MANUAL vision Receivers
Section 8. CHARTS, GRAPHS AND CURVES Section 8. Installing Television Receivers
Section 9. CODES, SYMBOLS AND Section 9. Servicing Television Receivers
STANDARDS Section 10. Television Test Equipment
Section 10. TESTED CIRCUITS DESIGNED Section 11, Building o Televisicn Receiver
FOR OPTIMUM PERFORMANCE Section 12. Data Section
Section 11. DICTIONARY OF RAD!IO AND Section 13. Television Terms
ELECTRONIC TERMS Section 14. Biblicaraphy

IN ATTRACTIVE SLIP CASE COMPLETE $9.00
AT YOUR LOCAL DISTRIBUTOR

a propuct of BOYGE-ROCHE BOOK GO0.montcrar n. .

FOREIGN REP. PAN MAR CORP., 1270 BROADWAY, NEW YORK, M. Y.

is positioned properly and switched to
projection on a normal movie-type re-
flective screen. It can be used in living
rooms, dens, playrooms and clubs.

Although this is essentially a system
for "on screen” projection, many service-
men install the unit so as to project
from the rear “through” a screen.

Provided the ambient light is ex-
cluded, and light entering the system
through the screen is killed by painting
all reflective surfaces flat-black, a very
acceptable rear-projected 3 by 4-foot
picture can be obtained for use in clubs,
hospital recreation rooms, restaurants,
airport waiting rooms, places of enter-
tainment, theater lobbies, custom home
installations, sponsor rooms in TV stu-
dios (and other program monitor uses),
where a controlled lighting is feasible.

RTM

PRSMA Show is Scheduled

PHILADELPHIA — Service technicians
and members of radio organizations are
iavited to the 2nd annuzl Radio, Tele-
vision and Electronics Exhibit, planned
for Sept. 25-27 at the Broadwood Hotel
here.

More than 8,000 radiomen are ex-
pected to attend the meeting, which will
include discussions on the future of
television, UHF problems, large-picture
conversion for TV, record changer re-
pair, and other subjects of general inter-
est. Material related to post-graduation
problems will be a special feature for
radio and TV school students.

The programs, under the sponsorship
of the Philadelphia Radio Service Men’s
Association, will be centered on particu-
lar themes each evening of the confer-
ence. Color television and Phonovision
are among the subjects to be considered.

Demonstrations of color television,
exhibits of the products of leading man-
ufacturers, and speakers prominent in
the industry will be featured at the show.
The U. S. Army Signal Corps and the
Bell Telephone Co. will display several
educational exhibits.

Sessions will begin at 7 p.m. Sept. 25,
and will run from 10 am. to 10 p.m. the
second and third days. Trade displays
will be in the hotel’s main ballroom.

JULY 1950 ® RADIO AND TELEVISION MAINTENANCE



0" Ano‘he' S

Two

‘That's
great news fo, TV Service men!
n 14

Sylvania’s early pioneering in
radio testing devices naturally
places this company in a posi-
tion to step ahead in the field of
television testing equipiment.

So again Sylvania comes
through! This time for service
dealers everywhere, with a

splendid new line of TV Test

y\v ant

est Instruments!

ar

7

Sylvania TV Sweep Signal Generator

uistanding New

Sylvania TV Oscilloscope

Here's an entirely new high gain, wide band
oscilloscope especially designed for television.
Accurately displays any TV pulse, wave-shape
or signal on a large 7-inch screen. Has excellent
tilt, rise-time, and overshoot characteristics. ] ea-
tures include: 3-position frequency-compen-
sated atlenuator; vernier gain control; low
internal hum level, Mail coupon for full details.

Equipment. Here are the first
two instruments in this line. A
new TV Marker Generator will
be announced soon. Mail cou-
pon for prices and latest speci-

fication sheets.

i -

RADIO TUBES; TELEVISION
PICTURE TUBES ; ELECTROR-
IC PRODUCTS; ELECTRONIC
TEST EQUIPMENT; FLUD-
RESCENT LAMPS, FIXTURES,
SIGN TUBING. WIRING DE-
VICES; LIGHT BULBS; PHO-
TOLAMPS ; TELEVISION SETS

SYLVANIA
'ELECTRIC

This compact instrument is equipped with elee-
tronically controlled sweep circuits to eliminate
the complexities :nherent in mechanical type
sweeps.

The smooth attenuator gives continuous control
of the output from 300 microvolts 1o the maximum
of .1 volt. Voltage-regulated power supply insures
good frequency stadility. Doable shielded to pre-
vent unwanted signal leakage

Type 500

— et —t — — —— — — — —

Test Equipment.

Name

Street.

Sylvania Electric Produets Inec.
Advertising Dept,

FPlease send me full details about Sylvania’s new TV

City___

Zone_____Siate-.



RCA foro@ ()

Each standard by which you judge a
tube in service is considercd in estab-
lishing the design requirements of RCA
tubes. Dependable performance of de-
flection circuits starts with dependable
tubes. For example.

RCA-designed driver tubes, such as
the 6SN7-GT and 12AU7—as well as
the RCA-6K6-GT and RCA-GAQS5 ver-
tical-deflection tubes—are exception-
ally low in microphonics. They are
built for dependable performance.

Trion @7//// 9

... with dependability

£

THE DUALJTY OF RCA TUBES 1S UNQUESTIONED

RCA-designed horizontal deflection
tubes, such as the 6BG6-G, casily with-
stand peak plate voltages of 5000 volts,
and as readily meet peak emission de-
mands on the cathode. They, too, are
built for dependable performance.

For these reasons, RCA tubes offer
dependability beyond the average. With
fewer service failures and fewer costly
call-backs, there is, then, an additional
hidden profit in every RCA tube and
kinescope vou sell.

Always keep in tonch with your RCA Tube Distributor

Mﬁ RADIO CORPORATION of AMERICA

/I FLECTRON TUBES

——y

A\

HARRISON, N.J.



