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oull reap 4 harvest of sales-

with these RCA Radio Battery Sales Aids

RCA Radio Battery Tester
and Tester Display Unit

With this RCA Battery Tester displayed on your
sales counter, you’ll cultivate and close more sales of
RCA Batteries. You can demonstrate, on a plainly
marked scale, the actual playing condition of popular
types of radio batteries.

The specially designed Battery Tester WV-37A comes \\Q — "'PF\’
straight from the famous line of RCA Test Equipment.
Ask your local RCA Radio Battery Distributor how you ," Qﬂ
can obtain the Radio Battery Tester and Counter Dis- ! } /\
play Unit at an amazingly low cost, with your RCA . a

Battery purchases.

£ Counter Merchandiser (3r439)
i

You'll see plenty of sales action
e T with this RCA Radio Battery point-

o of-purchase merchandiser on your
Iu Hn“lﬂ MHEME i counter. Three-tier,step-back shelves
; \ '- for battery stock and forceful sales messages a"’fﬂ
remind portable-radio owners to buy batteries—now. e, 'Es
Sturdily constructed of steel wire reinforced to support
more than 50 pounds of batteries.

ey ™
._." \oooooooooooooooooooo.ooooooooo...oooo...ooooroooo.
\\\/ Floor Stand (3f43s) o o

Put this self-selling and supermarket-type floor
stand to work on your sales floor and watch
RCA Radio Battery sales zoom. It’s a self-
contained sales department that occupies only
18 inches x 18 inches of floor space, stands 44
inches high. Three-tier, step-back shelves and
two lower shelves display batteries and suggest
impulse purchases to prospective customers.
Constructed of sturdy steel wire reinforced for
extra strength.

Window Display (3f443)

This modern window display unit with hanging
sign will tell sidewalk traffic your store is the
headquarters for RCA Radio Batteries. Display
it in your window and watch radio battery and
portable radio sales grow. Size 15 inches wide

/ \\\ : x 10 inches deep.
|\\ RCA RADIO RATTERIES  © 6 © 6 ¢ 6 0 6 0 06 0 60 o 000 6o 60 0o ceseeosoosocoees 0000
P Repeat-Business Stamp and Pad ©ra3)

Stamp your name and address on all radio bm
you sell. It will remind customers to come to your
store again for radio battery replacements and ser-

vice. Three-line stamp.

See your local RCA Battery Distributor for the battery line and
the battery sales aids that are geared to radio trade distribution

RADIO CORPORATION of AMERICA

® RADIO BATTERIES HARRISON. N. J.
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EDITORIAL

TRANSOCEANIC TELEVISION

. . . Intercontinental TV programs are feasible . . .

URING the past year we have heard from time to

time about various intercontinental television

projects. The idea is not new; indeed when tele-

vision was in its infancy, Baird, as early as 1928,
succeeded a number of times in bridging the ocean between
England and the U. S.

It is true that Baird used low radio frequencies to
achieve this; nevertheless, he proved that television could
span distances over 3,000 miles. Of course in those days
we had no cathode-ray TV-—all transmitters and receivers
used the rotating Nipkow disc as a scanner. Nor were the
transatlantic transmissions accompanied by simultaneous
sound.

Present-day TV transmissions require much higher fre-
quencies, which limit the transmission range. To use these
for transoceanic purposes, it is necessary to build many
relay stations and skip from island to island—if possible—
to reach our distant destination. Technically, this is feasi-
ble today. To cross the Atlantie, relay points can be estab-
lished along the cast coast of the North American conti-
nent; then jump to Greenland, thence via a chain of other
islands to the Northernmost point of Scotland. This com-
pletes the chain. A similar arrangement could be worked
out in the Pacific via Alaska and the Aleutian Islands,
thence to Japan and the Asiatic mainland.

Other more expensive means of spanning the oceans
would be via man-made floating, hut moored, steel caissons,
or “iron islands,” carrying the relay towers. We also
could use coaxial cables under the ocean. Both of these
methods today seem impractical, mainly on account of the
very high cost.

There remains another method. Recent researches indi-
cate that long-distance reception of v.h.f. signals is pos-
sible without anything more spectacular than high power
and directional antenna equipment. Reception at the
Washington National Bureau of Standards from Cedar
Rapids, Towa, a distance of 775 miles, was consistent
though very weak. It seems that here we have to do with
a little-understood upper atmospherie, ionic layer effect.
It would seem possible that using new and special anten-
nas and other equipment, reliable long distance TV trans-
missions could be achieved in the future.

Let us now consider transocean television from an
entirely different viewpoint. Let us assume in advance that
all technical difficulties have been overcome. Let us also
suppose that the economics of the physical transmission
have been solved satisfactorily.

Now comes the crux of the problem: Who will pay for
the personnel in charge, cost of the programs, day after
day, year after year? Will these expenses be met by spon-
sors? That seems hardly likely if vou but consider the
language obstacle. Admittedly, U. S. programs in English,
received in Great Britain would work out satisfactorily.
Likewise British programs received in U. S. would no
doubt be more than welcome. But again who would bear
the program cost?

Evidently the only sensible arrangement would be that
most of such programs would of necessity have to be paid
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By HUGO GERNSBACK

for by the various participating governments. These
would then be goodwill programs in the main, aimed
primarily to promote better understanding between na-
tions. In this respect, International Television is certainly
more than worthwhile.

For a number of obvious reasons, such international
programs must remain a long-term project—it may be a
great many years before even a modest exchange of such
programs can become a reality. To begin with, only the
U. S. at present has a population-wide television system—
over 20 million receivers. By 1960 there will be over 50
million sets, enough to blanket the country effzetively.
Great Britain at present has a mere 1% million TV re-
ceivers—while the rest of the world together has probably
less than 2 million receivers.

It is almost certain that by 1960 the entire world—
outside the U. S.—will still have considerably less than 10
million television receivers. Consequently, however much
television is talked about in other countries, the fact
remains that the U. S. could not hope to bring our pro-
grams to several hundred million people of the world for
a long time to come.

Yet, it is possible to bring such programs tec a vast
foreign audience by using theater-type television screens,
enabling thousands of persons to witness a single program
simultaneously. But again we must consider the high cost
of such an undertaking. Who would pay for #? Most
governments probably might not. Should the U. S. finance
such a world-wide project? Would it help in the long run
to secure World peace? We do not profess to know the
answer-—maybe it might be an excellent investment.

International television programs of the future must
also cope with the language problems. It is unthinkable to
broadcast TV programs in English to such coumtries as
France, Germany, Italy, and Spain. Nor would it be
realistic to export such programs in foreign lznguages
from a single center in the U. S.

The ideal method naturally would be an electronic
language translator. But we must doubt if such a machine
can ever be perfected. The voices of no two people are
alike. There are vast differences in pitch, owertones,
timbre, ete. Then, few people pronounce the same words
alike. All this would help to confuse any machine that we
could think up today.

The best workable method probably is simultaneous
translation by special linguists, expert in such an endeavor.
This system has worked exceedingly well at the United
Nations, where all talks in any given language are trans-
lated with such rapidity that the translator is rarely
more than 3 seconds behind the speaker.

In practice, the English sound part of a TV program
arriving from the U. S. in France would not be broadcast.
Instead, the expert French linguist will listen to the sound
over his headphones. As fast as the U. S. sound comes in,
he translates it and speaks into the micropkone before
him; his voice—in French—is now combined swith the
video part of the program and broadeast to the French
audience.
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Performance data
and characteristics
on several

popular commercial

forms of
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Fig. 1—(a) Directivity pattern of long-
wire antenna. (b) The bidirectional di-
rectivity pattern when two long-wire
antennas are combined to form a V.

90°| Q 270°

0°

IFig. 3—Directivity pattern of double-
V antenna. Note the strong forward
lobe, and the relatively narrow minor
lobes at intervals of approximately 45°.

ANTENNAS and TRANSMISSION LINES

By JOE ROCHE*

.H.F. antenna installation may

be new to most of us, but it’s an

old story to a picked group of

Du Mont engineers and techni-
cians. Long before the end of the freeze
they were assigned the job of finding
the answers to u.h.f. installation prob-
lems. This article describes the anten-
nas and transmission lines that gave
the best results in their tests.

U.h.f. antennas fall into two cate-
gories: dual-band v.h.f.-u.h.f. types,
and those designed to cover only the
w.h.f. channels. The ideal antenna for
home receivers would be an all-channel
unit providing high gain and good
directivity in both the v.h.f. and u.h.f.
bands. As might be expected, no such
antenna has yet been found; however,
several types have been developed
which have sufficient gain on both
bands to meet most requirements.

These antennas are called the “dou-
ble V,” the “stacked V,” and the “trom-
bone.” They are all based on the famil-
iar V-antenna design shown in Fig. 1.
A single-wire antenna more than one-
half wavelength long has the direc-
tional pattern shown at a. When two
such long wires are arranged in a V
which encloses an angle equal to twice
angle #, the directivity pattern shown
in Fig. 1-b is obtained. The V antenna
is bidirectional, with maximum gain
along the line bisecting the angle
formed by the legs of the V. The angle
which gives maximum gain and direec-
tivity is determined by the lengths of
the legs and the operating frequency.
When the V is used as a broad-band
antenna, a compromise between the

*Technical Editor, Teleset Service Dept., Allen B.
Du Mont Laboratories, Ine.

angles giving maximum gain at either
end of the range over which the
antenna is used is selected.

The double-V antenna

Increased gain and directivity can be
obtained by combining two V antennas
to form an array, as shown in Fig. 2.
Placing one V an odd number of quar-
ter-waves behind the other, and excit-
ing them 90 degrees out of phase, gives
a unidirectional pattern with maximum
sensitivity in the direction of the open
ends of the V’s. See Fig. 3. This con-
figuration is known as the double V.

The double V is sturdy, light, and
easy to assenible and mount. It has suf-
ficient gain on both the u.h.f. and v.h.f.

5
|
|

!

Fig. 2—A commercial double-V antenna.
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bands to give good results in strong-
and medium-signal television areas.
As mentioned previously, the gain
and directivity of V antennas are de-
termined to some extent by the angle
between the legs. The antenna shown
in Fig. 2 has provisions for varying the
enclosed angle. Experiment showed
that an angle of approximately 60 de-
grees gives the best results on both the
v.h.f. and u.h.f. bands. Increasing the
angle to 90 degrees gives better results
on v.h.f.,, but the gain and directivity on
u.h.f. channels suffers. Reducing the
angle to 45 degrees has the opposite
effect. It increases the u.h.f. gain at
the expense of v.h.f. performance. The
angle actually used is not too critical;

Fig. 4—A vertically-stacked V antenna.
RAD!O-ELECTRONICS
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Iig. 5—Higher forward directivity oh-
tained with vertically-stacked V antenna.

but, wherever possible, it should be de-
termined experimentally for conditions
in the area in which the antenna is
used. If the u.h.f. channels to be re-
ceived are at the upper end of the band,
an angle of less than G0 degrees will
give best results. If only the lower end
of the u.h.f. band is in use, the angle
may be increased a few degrees.

By this time, you have undoubtedly
recognized the double V as an antenna
which has been used for v.h.f. reception
with considerable success. The v.h.f.-
w.h.f. version differs only with respect
to the angle between the elements. If
vou have a double V and can change
the angle, you can make yourself a
good all-channel antenna.

The comparative voltage gains of
the double V and the other antennas to
be described arve given in Table 1. Note
that the front-to-back ratio of the an-
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I'ig. 6—Four-element “trombone” an-
tenna. Both sets of elements may be ad-
justed to vary the terminating imped-
ance, and the directivity of the antenna.

tenna is approximately 1.5 to 1. This
low front-to-back ratio can be a source
of difficulty if ghosts are encountered.
As indicated by the directivity pattern
shown in Fig. 3, the double V has a
number of secondary lobes. If a re-
flected signal is received on the axis of
one of these secondary lobes, there is
nothing to prevent it from reaching
the receiver and producing a ghost.

There may he occasions when you can
use these high-amplitude secondary
lobes to advantage. When stations must
be received from different directions, it
is often possible to orient the antenna
so that the weakest signal is picked up
by the major lobe, and one or more
strong signals by the minor lobes. The
major lobe is wide enough to overcome
slight differences in the angles bhetween
the antenna lobes and the received
signals.

b ¢ ]
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Fig. 7——(a) Increasing diameter of ele-
ments increases bandwidth. (b) Biconi-
cal dipole covers wide frequency range.
(¢) Fan-dipole form of conical antenna.
(d) “Bow-tie” solid-sheet dipole for u.h.f.

The stacked V

Another way to obtain additional
gain from the V antenna is to stack one

LIGHT SOURCE

REFLECTOR
Fig. 10—Parabolic reflector collects light
rays emitted by source and radiates
them in unidirectional parallel rays.

Fig. 8—A “bow-tie” in commercial form.

APRIL, 1953

Fig.9—Stacked “bow-ties” with reflector.
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uw.h.f.

11—Folded-dipole
with paraboloidal wire-screen reflector.

antenna

Fig.
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Fig. 12— (Left) U.h.f. signal received
with a short length of low-loss u.h.f.

V above another to form the antenna
shown in Fig. 4. The stacked-V an-
tenna provided the highest gain and
front-to-back ratio of all the dual-band
types tested. It is economical, light in
weight, and easy to handle. Several
commercial models will undoubtedly be
available by the time this article is in
print.

As indicated by the directivity pat-
tern shown in Fig. 5, the stacked V has
a narrower forward lobe than the dou-
ble V, but also has the multiple minor
lobes exhibited by all V antennas, a
possible source of difficulty when ghosts
are encountered.

A third type of V antenna, called
the “trombone,” is shown in Fig. 6. It
consists of four driven-V antennas. The
results obtained with this antenna are

Table |
Gain
Type B —

| Front l Back
DoubleV. . . ... ... |15 | 95
Stacked V..... . .. .. . ..., 20 1.5
Trombone . .. ...... ... ... .. 12.5 8
Single bow-tie. ... ... ... ... 6.5 5.5
Single bow-tie with reflector. .| 8 2
Stacked bow-tie. ... .. ... .. .. 1 | 10
Stacked bow-tie with reflector. [ 21 | 3
Parabolic. . . .. Sooo..o...h12.8 4.5

roughly equivalent to those obtained
with the double V, and there is little
preference for one over the other. In
fact, any of the V-type arrays de-
scribed will do an excellent job wher-
ever fairly strong signals are available
and ghosts are not a problem.

U.h.f. antennas

Where the customer already has a
v.h.f. antenna or where receiving con-
ditions call for higher gain or better
directivity, a separate u.h.f. antenna
provides the answer.

Many types of straight u.h.f. anten-
nas were tested, and two were found
that met the requirements of all but
very weak-signal locations. These are
the bow-tie antenna and the parabolic
antenna. Commercial versions of both
types are now on the market.

An ordinary dipole made of thin wire

transmission line connected between an-
tenna and receiver. (Right) Effect of

or tubing behaves like a high-Q reso-
nant circuit. At frequencies slightly
above and below its resonant frequency
it becomes reactive, its efficiency and
gain fall off sharply, and it performs
rather poorly as an antenna. The reso-
nant peak can be reduced by increasing
the thickness of the conductors, as
shown in Fig. 7-a. This lowers the Q of
the dipole, providing more uniform re-
sponse over a wide band of frequencies.
Carrying this idea further the conduec-
tors can be constructed in cone form
(Fig. 7-b), to cover a still greater fre-
quency range. This is the true biconical
antenna from which several of the
types now in use are derived. The bi-
conical suffers from the major dis-
advantage of being difficult to construct
and mount.

The physical disadvantages of the
biconical are overcome in the familiar
fan dipole of Fig. 7-¢, which is widely
used in v.h.f. antennas. The fan an-
tenna, however, does not possess the
full bandwidth capabilities of the true
biconical. Replacing the multiple con-
ductors with flat metal triangles to
form a bow-tie (Fig. 7-d), brings the
performance closer to the true biconical.

Several versions of the bow-tie are
available. A single version is shown in
Fig. 8 Table I shows the comparative
voltage gains of the single bow-tie, the
stacked bow-tie, and the single and
stacked bow-ties with reflectors. The
stacked bow-tie with reflector, shown
in Fig. 9, gave the best gain and front-
to-back ratio of all the u.h.f. antennas
tested.

The reflector used with the bow-tie °s
a flat screen referred to as a “bed-
spring” or “sheect.” This reflector per-
forms very much like a tuned parasitic
reflector; however, it overcomes the
critical spacing and length requirements
of the tuned reflector and is much more
efficient. For maximum efficiency the
reflector must be somewhat wider than
the bow-tie. The size and shape of the
openings in the reflector are not critical,
but their longest dimension must be
kept shorter than 0.2 wavelength.

www americanradiohistorv. com

substituting a 200-foot lead-in of type
RG-59/U coaxial cable on the picture.

The parabolic antenna

At ultra-high frequencies radio waves
exhibit many of the qualities of light
rays. In a searchlight the light source
is located at the focal point of a para-
bolic mirror, as shown in Fig. 10. The
mirror refiects the light which strikes
it from the source, forming a beam of
parallel rays. The same principle is used
in the u.h.f. antenna shown in Fig. 11,
in which a folded dipole is mounted at
the focal point of a parabolic-shaped
metal reflector.

Radio waves striking the reflector are
concentrated at the dipole. The reflector
is actually a compromise between the
flat bedspring type and a true parabola.
It produces a very narrow vertical lobe,
while the horizontal directivity is ap-
proximately equivalent to that obtained
with a flat-surface reflector.

Although the parabolic antenna did
not give quite as good results as the
stacked bow-tie with reflector, it is an
excellent antenna and will give satis-
factory results in many areas.

Transmission lines

In the u.h.f. television band special
attention must be given to the selection
and installation of the transmission
line. At ultra-high frequencies trans-
mission-line losses are several times
those which we have become accustomed
to in the v.h.f. band.

Fig. 12 shows the cffect the transmis-
sion line can have on u.h.f. reception.
The same receiver and antenna were
used to obtain hoth pictures. The pat-
tern on the left was obtained with a
short length of low-loss line between
the antenna and receiver. The pattern
on the right was obtained with 200 feet
of RG-59/U connected between the an-
tenna and receiver.

A comparison of the losses of several
popular types of transmission line in the
v.h.f. and u.h.f. bands is shown in
Table II. The losses of each type of line
are several times as great in the u.h.f.
band (700 mc), as compared to the
v.h.f. band.

The figures in the table indicate that

RADIO-ELECTRONICS
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moisture has a drastic effect on 300-ohm
ribbon. Its losses when wet are so great
that the use of 300-ohm ribbon is not
advisable if more than 25 feet of line is
required.

The effects of moisture are overcome
to a great extent in tubular 300-ohm
line. In this line the conductors are at-
tached to the outside of a polythene
tube. The construction provides a longer
leakage path and keeps moisture out of
the space between the conductors. Be-
cause of its economy, this type of trans-

. Table 11

i Loss in Db per 100 feet

Type 100 me 700 mec
| Ory | Wet | Dry | Wet
300-ohm ribbon...| 1.2 | 7.3 | 3.6 | 2

300-chm tubular. .| 1.2
450-ohm air-spaced| 0.3
RG-59/U coaxial. .| 3.7
RG-11/U coaxial..| 1.9

2.5

5| 0.35 | 0.9
37 117
19 | 6.2

mission line will undoubtedly be highly
popular for u.h.f. installations.

Coaxial lines such as RG-59/U and
3-11/U do not suffer from the effects
101sture but the losses of RG-59/U
it its use in weak-signal areas if
han 50 feet of line are required.

tion effects
due to absorption from the
:jon line can be severe when
lines of either the ribbon or
es are used. With a 500-
jgnal at the antenna, an in-
ing 100 feet of 300-ohm rib-
an excellent picture when
ion line was entirely clear
objects. When the line
roof of the building the
rally disappeared. 300-
ffers from absorption to
as 300-ohm ribbon. Both
kept away from all other
lly those containing met-
ine at least 6 inches from
nd other surfaces; and
> avoid running the line
drains, wires, or other
structure.
mission line must be
le distance inside a
not possible to keep
use coaxial line.
¢ for use in u.h.f.
ohm air-spaced,
1e has the lowest
®pes available. It
& bly by moisture,
0\ & " absorption effects
\\(\ .\‘Z’ QQ & l away from other
< o weak-signal loca-

o‘\ zc & \Q\q; must be run, but
& o0 (‘ 5 handle. It is not
Q& X Q,o'
°\o“5‘°¢° SN \° installations re-
S \\\\ eo ‘?) feet of line.
\“‘b(\‘.g,c" \X‘Q‘o“ transmission line
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‘b\dgnals are available
30 feet of line are
e y type of line will
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2. When the line is 50 feet or longer,
either 300-ohm tubular or coaxial line
will usually give best results.

3. If the line is more than 50 feet
long and cannot be kept clear of other
objects, use coaxial line. If the signals
are strong, or if the line is less than
100 feet long, RG-59/U is suitable. With
weak signals or longer lines, RG-11/U
will give better results.

4. In a weak signal area when a very

long line is required, 450-ohm air-spaced |

line should be considered.

When separate v.h.f. and u.h.f. anten-
nas are used, it is often desirable to use
a single transmission line. Several com-
mercial crossover filters are available
which permit this to be done. The filter
is mounted near the antennas and con-
nected to them by short lines. A single
transmission line carries the output of
the filter to the receiver.

Many of the u.h.f. converters on the
market are intended for use with sepa-
rate v.h.f. and u.h.f. transmission lines.
If the transmission line is connected
directly to the v.h.f. and u.h.f. terminals
of the converter, a proper match will
not be obtained. To provide a correct
match, a network is required. Commer-
cial networks are available for this pur-
pose. Some of these networks may be
used at either the antenna end of the
line to permit the use of a single line
as described above, or at the receiver
end to match a single line to separate
v.h.f. and u.h.f. input terminals.

Installation problems

You may have noticed when installing
v.h.f. antennas that raising an antenna
a few feet does not always produce a
stronger signal. This effect, called
“height cancellation,” is much more pro-
nounced in the u.h.f. band. Due to phas-
ing differences between the direct signal
and the ground-reflected signal, cancel-
lation and addition occur at various
heights above ground. As a result, lay-
ers of minimum and maximum signal
level are created. When installing u.h.f.
antennas, always raise and lower the
antenna a few feet to probe for the
height which gives maximum signal.

At ultra-high frequencies, the shield-
ing effects of hills, buildings, and other
obstructions produces shadow areas in
which very little signal is available.
Several such areas have been found
around Portland, Oregon. In many
cases, it was possible to get fair recep-
tion with high-gain antennas; in others,
nothing could be done.

Most new u.h.f. stations will probably
go on the air with effective radiated
powers of approximately 20 kw. In most
cases, this will give dependable recep-
tion within 20 to 30 miles from the
transmitter. Future power increases
will raise this distance.

Since u.h.f. signals are reflected more
etliciently, ghosts are much more com-
mon than on v.h.f. This is partially com-
pensated for by the availability of high-
ly directional antennas. Multipath pick-
up also results in signal cancellation.
Moving the antenna a few feet will of-
ten greatly increase or decrease the sig-
nal pickup. END

TELEVISION

IN APRIL

PRIL marks a seasonal turning

point for the TV dx enthusiast.
After a period of several months when
TV dx has been seen seldom, if at all,
he can now look forward to better times
for at least the next three months.

There will not be many dx openings in
April, and the observer in the northern
states may find little evidence of it at
all. Because the dx cycle is associated
in a general way with climate, the view-
er in the deep south is likely to get the
first break in both tropospheric and
ionospheric dx.

The last major auroral disturbances
of the spring cycle occur in April, and
though the magnitude of auroral ac-
tivity has been generally low in recent
months there is always a chance of a
marked change in this respect. Auroral
effects on TV reception are probably the
least understood of any of the principal
factors that may account for TV dx.
Observers interested in learning more
of this will find useful information in
the January, 1953, issue of IRE Pro-
ceedings, wherein some Cornell Univer-
sity photographs of TV pictures made
during an aurora are reproduced.

Ever since the appearance of the
summary of 1952 TV dx observations in
the January RADI0-ELECTRONICS, reports
have been coming in from readers who
recorded TV dx reception during the
past year, but did not send it in at once.
While such reports are valuable for
long-term study, they do not get proper
acknowledgment in the pages of this
magazine, and of course they do not fig-
ure in the compilation of the published
report for the year.

To be of greatest value, TV dx ob-
servations should be sent in soon after
the incidents reported. A monthly log
is a convenient way to handle it, and
useful to us. The time, date, and chan-
nel are important, and information on

the equipment used is helpful. END
DEDICATED TO
ALL TV KIBITZERS
AND DIAL-TWISTERS
By Caroline J. Beckner
I think that I shall never see
More cause for strong profanity
Than when I twist the TV dial
And others scream: “Your taste is

vile!”

They raise a loud, insistent clamor
For quiz shows or for melodramer.
Or movies old—half-hid in snow—
That give me chills and vertigo.
They take turns at the little knobs
Nor hearken to my tears and sobs.
Radio’s made for wrecks like me,
Red’s all that I see on TV.
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WHAT
ABOUT
THE
ION

TRAP?

HE service technician takes the

ion-trap magnet and the new PM

centering assemblies casually, as

a rule. However, measurement of
their field strength is an important fac-
tor that should not be overlooked when
certain types of service trouble are
encountered.

Either of these units may be single-
or dual-magnet assemblies. The better
manufacturers of ion-trap and center-
ing magnets use Alnico V. These mag-
nets have a silvery color, while other
materials do not. This choice of mate-
rial and the importance to the service
technician is indicated because both ion-
trap and centering magnets operate
pretty much under open-circuit condi-
tions and thus are subject to demagne-
tization due to heat, handling, or vibra-
tion. In addition, the centering magnet
is close to the deflection voke with its
heavy demagnetizing effect, which may
seriously affect its strength.

Appreciable reduction in the field
strength of the centering magnet as-
sembly may reduce its ability to center
the beam or raster to the point where it
has to be discarded. A simple check of
its field strength will indicate whether
the trouble is in this component or if a
breakdown has occurred in the deflec-
tion-yoke circuits. Replacement by an-
other unit, off the shelf, may not rem-
edy the trouble if this new unit should
ve of a type employing magnetic com-

5
¥

By ALVIN B. KAUFMAN

ponents which alzo might have a weak
field (from one of the causes previously
indicated). The centering magnet pro-
duces a field which moves the electron
beam before it reaches the yoke.

The ion-trap magnet presents a dif-
ferent problem. Normally where field
strength is correct it is possible to bend
the electron beam through the proper
course until it again hits the gun struc-
ture. Cases of ion trap magnets being
overly strong are just about an impos-
sibility, as the trap can be positioned

(Above)—The author,
an ion-tra) magng
low)—This inexpen
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that specified distorts the focused spot,
changes the focusing voltage of the
tube, and also requires a shift in the
position of the magnet on the neck of
the tube.”—FEditor)

In the electrostatically deflected
cathode-ray tube the ions and electrons
produced by the cathode of the tube are
both deflected equally and the screen is
thus bombarded evenly and not burnt.
In the electromagnetically deflected
tube, due to difference in mass, only the
electrons are deflected appreciably, and
the ions—hitting the screen at one
point in a steady stream—would pro-
duce a burnt spot. This was remedied in
modern C-R tubes by directing the ions
and electrons against some portion of
the electron gun, as in the bent gun de-
sign. The ion-trap magnet straightens
out the electron stream and allows it to
go down the tube to the screen. This
magnet does not affect the ions, which
continue in a straight line into the tube
structure where they do no harm. As
Fig. 1 shows, the magnet is adjusted
until the electron beam is just straight-
ened out. Improper adjustment or weak
field strength will allow the beam to hit
the gun structure (aperture), limiting
screen brilliance and producing sec-
ondary ion burns due to disintegration
of the structure. A discussion of these
ion burns was presented very thor-
oughly in the February, 1952, issue'.

At this time it is too early to evaluate
whether much trouble will be encoun-
tered with centering units, for electro-
static and electromagnetic focusing
cathode-ray tubes. In checking with a
large service organization and numer-
ous dealers not many bad ion-trap mag-
nets have been turned up. But as they
were normally unexpected these cases
led to many hours of needless trouble
shooting before the ion-trap magnets
were finally identified as the elements
responsible for the difficulties.

A magnet checker

A simple tester to check the field
strength of these magnets may pay for
itself even if it just clears the atmos-
phere by showing that the magnet is
not the cause of raster misalignment,
loss of brilliance, or ion burns on the
picture-tube screen.

O\ 3 A
N 0, \
. Veausses ¢ N

AV

High-grade General Electric Gaussmeter.
This instrument is portable and indi-

The magnetic field strengths em-
ployed in these assemblies run between
5 and 40 gausses. Therefore the gauss
mete: should preferably cover this
range as closely as possible. Numerous
commercial meters are available, among
which General Electric’s field meter is
particularly adaptable and inexpensive.
These field type portable indicators
have an accuracy of =+ 5% and are sup-
plied with standard reference magnets.
GE bulletin GEC-777 deseribes all
available models including one of 0-100
gauss range (Cat. No. 416X29) which
sells for $72.00. Besides commercial
units, home-built designs have been fea-
tured in several publications**. How-
ever, for the experimenter or technician
who does not wish to either build such
a gauss meter, or wants to limit his
expenditure to a more modest sum,
another meter is available.

Magnaflux Corporation sells a pocket
field indicator model No. 2480 for the
small sum of $2.60. It is intended for
use with the Magnaflux inspection sys-
tem to allow a check of tested struc-
tures or parts to insure that no residual
magnetic field has been left after test.
As such it was not intended to be a
highly accurate instrument, and is not
calibrated in gausses. It simply has a
scale of plus or minus 20 which corre-
sponds somewhat to the field strength

ANODE
SCOATING

= ot ' BRI
TWCELECTRONS
-2ND ANODE

BENT GUN

Fig. 1—Electron and ion paths through
gun at correct ion-trap-magnet setting.

in gauss =+ 50%. Individual units vary
by as much as 25% among themselves.

TELEVISION | 35

However, this 1s of little consequence
in TV work, as will be indicated shortly.

The types and forms of ion-trap and
centering magnet assemblies vary wide-
ly, as does the field strength of the
magnets. There are ion-trap units with
single bar magnets (mounted either
across or parallel to the tube neck),
double ring types, bar and ring, and
double har, to mention some of the most
comnon kinds.

The field strengths of these magnets
vary widely among the different types.
The two-magnet assembly delivers a
strong and a weak magnetic field,
whether of bar or ring construction.
The apparent value of the field strength
will also vary with the point at which
it is measured. This means that regard-
less of the type of field strength indi-
cator used, some measurement configu-
ration must be used for each twvpe of
assembly if comparative strengths
of assemblies are to be measured.

Therefore some position and distance
between the magnet assembly and indi-
cator must be selected and noted on a
chart along with the value of the flux
meter reading for each type of assem-
bly. Use a known good wunit for the
check. From then on it will only take a
moment to check an unknown unit of
the same type. Absolute values cannot
be given in the article, because of the
variation in flux meters, and the subject
components. A variation of 50% from
the selected standard, should allow good
units to pass; all other units being eyed
with suspicion. END

References:
1. lon Burns
Raoio-ErLecTrONICS Feb. 1952
. Magnetic Phenomenon
Rapio-Erectronics Nov. 1951
3. Magnetic Flux Comparator
Radio and Television News Engr. Edition Mar. 50
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cates field strength with 59% accuracy. I
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RELAY RHOMBIC BRINGS TV TO SHADOW AREA

A SIMPLE but sizable twin-rhombic

antenna system developed at the
University of Denver picks up high-
strength TV signals on a mountain top
and reradiates them to receivers in a
signalless canyon far below.

The pickup rhombic on top of the
mountain is beamed with scientific ac-
curacy at the transmitter 55 miles
away. An open-wire transmission line
several hundred feet long links it to
the reradiating antenna. This one is
aimed with equal precision at the re-
ceiver site more than a mile distant.

The final antenna at the receiver may
be any standard type, but in this in-
stallation a third rhombic was used to
provide the ultimate in sensitivity.

RECEIVING UNIT

The diagram shows the dimensions
of the all-channel rhombies used n the
Colorado installation. Increasing the
included angle from 66° to 70° improved
the response on channels 7-13. END

Q RCVR LOCATION

RERADIATING UNIT
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By ALLAN G. SORENSEN

N AN R-C coupled amplifier stage
(Fig. 1) the drop in low-frequency
response below F, is a result of the
following:

1. The reactance of coupling capaci-
tor C rises to very high values at low
frequencies, and delivers less signal
voltage to the grid of the next tube.

2. The reactance of the cathode-by-
pass capacitor rises and permits signal-
voltage variations to vary the grid-bias
voltage.

3. The reactance of the screen-by-
pass capacitor rises and permits signal-
voltage variations to vary the screen
voltage.

4. The internal impedance of the
power supply rises and creates a cou-
pling path between the video-amplifier
stages via the B plus line.

As a result of these factors not only
will the response fall off, but there will
be a relatively large phase shift, and
oscillation may also occur.

Any appreciable phase distortion in a
television receiver will result in a very
poor picture. At low frequencies the
phase angle will be leading, and only a
few degrees shift are required to dis-
place the low-frequency elements of the
picture noticeably to the right. The
result is the same as a ghost. There
will also be smearing of the picture.

Considering C first: C and the grid
resistor R, act as a voltage divider. As
shown by the equation for capacitive
reactance

159,000

T fC

(where f is the frequency in cycles per
second and C is the capacitance in uf),
the reactance of this capacitor will rise
from almost zero at very high frequen-
cies to several hundred thousand ohms
at very low frequencies. This results in
a substantial reduction of the low-
frequency voltage fed to the following
tube. When the reactance X, equals the
resistance of R,, the signal voltage on
the grid will be down 3 db, or 29.3%.
For this reason the grid resistor is
made as large as possible.

Even more important than the loss
in gain is the shift in signal phase at
low frequencies. The amplifier must be
capable of flat response down to the
lowest frequency that it will be ex-
pected to pass. Even a small drop in
gain may produce excessive phase shift.

As an example, where the amplification
drops only to 99.629% of the mid-fre-
quency gain, the phase will shift by 5°.
From this it can be seen that a flat
response is very important,

The answer to the first problem
would be to make both the coupling
capacitor and the grid resistor large in
value, but there are practical limita-
tions to this approach. If the capacitor
is made too large (physically), the in-
creased shunt capacitance to ground
will reduce the high-frequency vre-
sponse. (See Part I, in the March, 1953,
RADI0-ELECTRONICS.) C should not be
larger than 0.1 or 0.25 uf. The size of
the grid resistor is limited by the char-
acteristics of the tube. For example,
1 megohm is the maximum resistance
that may be used in the grid circuit of
a 6AGT.

As a result of very small traces of
gas in the tube, positive ions will col-
lect on the grid. These ions produce a
positive grid current of a few micro-
amperes. If the grid resistor is very
large, even a minute gas current will
develop a sizeable voltage across the
resistor. This voltage will be positive
at the grid end, thereby upsetting the
normal grid-bias voltage. Since this ion
current has a constantly changing
value, it will generate a small amount
of noise.

For flat response down to very low
frequencies the cathode bypass capaci-
tor must be very large. Values as large
as 1,000 uf are often used. If its reac-
tance increases appreciably at low
frequencies, some of the signal voltage
at the cathode will be fed back, in oppo-
site phase, to the grid. This is
degenerative feedback.

When the signal voltage at the grid
rises, the plate current increases. This
causes a larger voltage drop across the
cathode resistor R,, and consequently,
more negative bias on the grid. When
the grid bias is made more negative,
the plate current is decreased, reduc-
ing the gain of the tube.

The problem of degenerative feed-
back can be handled in several ways. In
most applications it is easier, as well
as cheaper, to leave the cathode un-
bypassed. This will give equal degen-
eration at all frequencies. The over-all
stage gain will be reduced but the cath-
ode will be eliminated as a source of
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Part II-How to
compensate for
loss of gain at
low frequencies

ON VIDEO AMPLIFIERS
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Fig. 1—(a) Basic circuit of two-stage
resistance-coupled amplifier. (h) {ien-
eralized frequency-response curve of the
amplifier. I, and F. are points where
the frequency response falls naticeahly.

B+

Fig. 2—Grounding the amplifier cathode
and supplying grid bias from a fixed d.c.
source eliminates cathode degeneration.

L

Fig. #8—Part of a two-stage video
amplifier with circuit elements affect-
ing the response at low f[reguencies.

T0 6AG?

/125U ‘
Fig. 4—Video amplifier compensated

for flat response from 5 cycles to 4 me.
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moisture has a drastic effect on 300-ohm
ribbon. Its losses when wet are so great
that the use of 300-ohm ribbon is not
advisable if more than 25 feet of line is
required. .

The effects of moisture are overcome
to a great extent in tubular 300-ohm
line. In this line the conductors are at-
tached to the outside of a polythene
tube. The construection provides a longer
leakage path and keeps moisture out of
the space between the conductors. Be-
cause of its economy, this type of trans-

Table I
Loss in Db per 100 feet
Type 100 me 700 mc
Dry | Wet | Dry | Wet
300-ohm ribbon.. .| 1.2 7.3 3.6 | 26.5
300-ohm tubular. .| 1.2 2.5 3.6 8.2
450-ohm air-spaced| 0.35 | 0.35 0.9 0.9
RG-69/U coaxial. .| 3.7 3.7 1.7 11.7
RG-11/U coaxial. .| 1.9 1.9 6.2 6.2

mission line will undoubtedly be highly
popular for u.h.f. installations.

Coaxial lines such as RG-59/U and
3-11/U do not suffer from the effects
noisture; but the losses of RG-59/U
prohMpit its use in weak-signal areas if
more t§han 50 feet of line are required.

Absory tion effects

Lossesy due to absorption from the
transmisc3ion line can be severe when
open-wire‘i, lines of either the ribbon or
tubular ty‘)es are used. With a 500-
microvolt s3gnal at the antenna, an in-
stallation us ing 100 feet of 300-ohm rib-
bon produced - an excellent picture when
the transmissiion line was entirely clear
of surrounding objects. When the line
was laid on the roof of the building the
picture p]-acti‘\’w‘,ally disappeared. 300-
ohm tubular suviffers from absorption to
the same exter* as 300-ohm ribbon. Both
types must be:kept away from all other
objects, especislly those containing met-
al. Space the liine at least 6 inches from
all walls, roofs, .and other surfaces; and
wherever possiblg avoid running the line
parallel to pipes,»drains, wires, or other
metal parts of a‘ structure.

Where a transmission line must be
run a considerable distance inside a
building, and it 1\ not possible to keep
the line in the clear; use coaxial line.

Another possibility for use in u.h.f.
installations is 450-ohm air-spaced,
open-wire line. This line has the lowest
losses of the various types available. It
is not affected appreciably by moisture,
but it suffers from absorption effects
and must be supported away from other
objects. It is ideal for weak-signal loca-
tions where long lines must be run, but
it is rather difficult to handle. It is not
generally needed for installations re-
quiring less than 200 feet of line.

Other types of u.h.f. transmission line
are now available, but were not checked
in these tests.

The transmission-line requirements of
u.h.f. installations can be summed up
as follows:

1. If very strong signals are available
and less than 25 or 30 feet of line are
required, almost any type of line will
prove satisfactory.
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2. When the line is 50 feet or longer,
either 300-ohm tubular or coaxial line
will usually give best results.

3. If the line is more than 50 feet
long and cannot be kept clear of other
objects, use coaxial line. If the signals
are strong, or if the line is less than
100 feet long, RG-59/U is suitable. With
weak signals or longer lines, RG-11/U
will give better results.

4. In a weak signal area when a very
long line is required, 450-ohm air-spaced
line should be considered.

When separate v.h.f. and u.h.f. anten-
nas are used, it is often desirable to use
a single transmission line. Several com-
mercial crossover filters are available
which permit this to be done. The filter
13 mounted near the antennas and con-
nected to them by short lines. A single
transmission line carries the output of
the filter to the receiver.

Many of the u.h.f. converters on the
market are intended for use with sepa-
rate v.h.f. and u.h.f. transmission lines.
If the transmission line is connected
directly to the v.h.f. and u.h.f. terminals
of the converter, a proper mateh will
not be obtained. To provide a correct
match, a network is required. Commer-
cial networks are available for this pur-
pose. Some of these networks may be
used at either the antenna end of the
line to permit the use of a single line
as described above, or at the receiver
end to match a single line to separate
v.h.f. and u.h.f. input terminals.

Installation problems

You may have noticed when installing
v.h.f. antennas that raising an antenna
a few feet does not always produce a
stronger signal. This effect, called
“height cancellation,” is much more pro-
nounced in the u.h.f. band. Due to phas-
ing differences between the direct signal
and the ground-reflected signal, eancel-
lation and addition occur at various
heights above ground. As a result, lay-
ers of minimum and maximum signal
level are created. When installing u.h.f.
antennas, always raise and lower the
antenna a few feet to probe for the
height which gives maximum signal.

At ultra-high frequencies, the shield-
ing effects of hills, buildings, and other
obstructions produces shadow areas in
which very little signal is available.
Several such areas have been found
around Portland, Oregon. In many

cases, it was possible to get fair recep- |

tion with high-gain antennas; in others,
nothing could be done.

Most new u.h.f. stations will probably
go on the air with effective radiated
powers of approximately 20 kw. In most
cases, this will give dependable recep-
tion within 20 to 30 miles from the
transmitter. Future power increases
will raise this distance.

Since u.h.f. signals are reflected more
efficiently, ghosts are much more com-
mon than on v.h.f. This is partially com-
pensated for by the availability of high-
ly directional antennas. Multipath pick-
up also results in signal cancellation.
Moving the antenna a few feet will of-
ten greatly increase or decrease the sig-
nal pickup. END

www.americanradiohistorv.com

TELEVISION | 33

IN APRIL

PRIL marks a seasonal turning

point for the TV dx enthusiast.
After a period of several months when
TV dx has been seen seldom, if at all,
he can now look forward to better times
for at least the next three months.

There will not be many dx operings in
April, and the observer in the northern
states may find little evidence of it at
all. Because the dx cycle is associated
in a general way with climate, tha view-
er in the deep south is likely to get the
first break in both tropospheric and
ionospheric dx.

The last major auroral disturbances
of the spring cycle oceur in April, and
though the magnitude of auroral ac-
tivity has been generally low in recent
months there is always a chanez of a
marked change in this respect. Auroral
effects on TV reception are probably the
least understood of any of the prineipal
factors that may account for TV dx.
Observers interested in learning more
of this will find useful information in
the January, 1953, issue of IRE Pro-
ceedings, wherein some Cornell Univer-
sity photographs of TV pictures made
during an aurora are reproduced.

Ever since the appearance of the
summary of 1952 TV dx observations in
the January RAD10-ELECTRONICS, reports
have been coming in from readers who
recorded TV dx reception during the
past year, but did not send it in at once.
While such reports are valuablz for
long-term study, they do not get proper
acknowledgment in the pages of this
magazine, and of course they do net fig-
ure in the compilation of the published
report for the year.

To be of greatest value, TV dx ob-
servations should be sent in sopn after
the incidents reported. A monthly log
is a convenient way to handle it, and
useful to us. The time, date, and chan-
nel are important, and informaticn on

the equipment used is helpful. END
DEDICATED TO
ALL TV KIBITZERS
AND DIAL-TWISTERS
By Caroline J. Beckner
I think that I shall never see
More cause for strong profanity
Than when I twist the TV dial
And others scream: “Your taste is

vile!”

They raise a loud, insistent clamar
For quiz shows or for melodramer.
Or movies old—half-hid in snow—
That give me chills and vertigo.
They take turns at the little knobs
Nor hearken to my tears and sobs.
Radio’s made for wrecks like me,
Red’s all that I see on TV.
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WHAT
ABOUT
THE
ION

TRAP?

HE service technician takes the

ion-trap magnet and the new PM

centering assemblies casually, as

a rule. However, measurement of
their field strength is an important fac-
tor that should not be overlooked when
certain types of service trouble are
encountered.

Either of these units may be single-
or dual-magnet assemblies. The better
manufacturers of ion-trap and center-
ing magnets use Alnico V. These mag-
nets have a silvery color, while other
materials do not. This choice of mate-
rial and the importance to the service
technician is indicated because both ion-
trap and centering magnets operate
pretty much under open-circuit condi-
tions and thus are subject to demagne-
tization due to heat, handling, or vibra-
tion. In addition, the centering magnet
is close to the deflection yoke with its
heavy demagnetizing effect, which may
seriously affect its strength.

Appreciable reduction in the field
strength of the centering magnet as-
sembly may reduce its ability to center
the beam or raster to the point where it
has to be discarded. A simple check of
its field strength will indicate whether
the trouble is in this component or if a
breakdown has occurred in the deflec-
tion-yoke circuits. Replacement by an-
other unit, off the shelf, may not rem-
edy the trouble if this new unit should
be of a type employing magnetic com-

By ALVIN B. KAUFMAN

ponents which also might have a weak
field (from one of the causes previously
indicated). The centering magnet pro-
duces a field which moves the electron
beam before it reaches the yoke.

The ion-trap magnet presents a dif-
ferent problem. Normally where field
strength is correct it is possible to bend
the electron beam through the proper
course until it again hits the gun strue-
ture. Cases of ion trap magnets being
overly strong are just about an impos-
sibility, as the trap can be positioned

www.americanradiohistorv.com

(Above)—The authorf checks
an ion-trap magnegft,  (Be-
low)—This inexpen sjve field-
strength meter caz§ be used

to check relative sgtrength of

magnets. Deﬂe*ctiiC,(nt is due to

field of the near-lhy jon trap.
¢

)
far back if necessary. The usual trou-
ble is a weak magnet, in which case
there is lack of brillianee, difficult cen-
tering, neck shadow, and danger of the
screen developing ion burns.

(According to “Design and Adjust-
ment of Kinescope Centering Magnets
and Ion-Trap Magnets” [RCA Electron
Tubes Application Note No. AN-152]
“For a kinescope utilizing electrostatic
focus, it is important that the field
strength be close to the given value. A
field strength appreciably higher than

RADIO-ELECTRONICS
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By ALLAN G. SORENSEN

N AN R-C coupled amplifier stage

(Fig. 1) the drop in low-frequency
response below F, is a result of the
following:

1. The reactance of coupling capaci-
tor C rises to very high values at low
frequencies, and delivers less signal
voltage to the grid of the next tube.

2. The reactance of the cathode-by-
pass capacitor rises and permits signal-
voltage variations to vary the grid-bias
voltage. i

3. The reactance of-the screen-by-

- pa-enpaciter-rises and permits signal-

voltage variations to vary the screen
voltage.

4. The internal impedance of the
power supply rises and creates a cou-
pling path between the video-amplifier
stages via the B plus line.

As a result of these factors not only
will the response fall off, but there will
be a relatively large phase shift, and
oscillation may also occur.

Any appreciable phase distortion in a
television receiver will result in a very
poor picture. At low frequencies the
phase angle will be leading, and only a
few degrees shift are required to dis-
place the low-frequency elements of the
picture noticeably to the right. The
result is the same as a ghost. There
will also be smearing of the picture.

Considering C first: C and the grid
resistor R, act as a voltage divider. As
shown by the equation for capacitive
reactance

159,000

R { ¢

(where f is the frequency in cycles per
second and C is the capacitance in uf),
the reactance of this capacitor will rise
from almost zero at very high frequen-
cies to several hundred thousand ohms
at very low frequencies. This results in
a substantial reduction of the low-
frequency voltage fed to the following
tube. When the reactance X, equals the
resistance of R, the signal voltage on
the grid will be down 3 db, or 29.3%.
For this reason the grid resistor is
made as large as possible.

Even more important than the loss
in gain is the shift in signal phase at
low frequencies. The amplifier must be
capable of flat response down to the
lowest frequency that it will be ex-
pected to pass. Even a small drop in
gain may produce excessive phase shift.

As an example, where the amplification
drops only to 99.627 of the mid-fre-
quency gain, the phase will shift by 5°.
From this it can be seen that a flat
response is very important,

The answer to the first problem
would be to make both the coupling
capacitor and the grid resistor large in
value, Yut there are practical limita-
tions -to this approach. If the capacitor
is made too large (physically), the in-
creased shunt capacitance to ground
will reduce the high-frequency re-
sponse. (See Part I, in the March, 1953,
RADIO-ELECTRONICS.) C should not he
larger than 0.1 or 0.25 uf. The size of
the grid resistor is limited by the char-
acteristics of the tube. For example,
1 megohm is the maximum resistance
that may be used in the grid circuit of
a 6AGT.

As a result of very small traces of
gas in the tube, positive ions will col-
lect on the grid. These ions produce a
positive grid current of a few micro-
amperes. If the grid resistor is very
large, even a minute gas current will
develop a sizeable voltage across the
resistor. This voltage will he positive
at the grid end, thereby upsetting the
normal grid-bias voltage. Since this ion
current has a constantly changing
value, it will generate a small amount
of noise.

For flat response down to very low
frequencies the cathode bypass capaci-
tor must be very large. Values as large
as 1,000 uf are often used. If its reac-
tance increases appreciably at low
frequencies, some of the signal voltage
at the cathode will be fed back, in oppo-
site phase, to the grid. This Iis
degenerative feedback.

When the signal voltage at the grid
rises, the plate current increases. This
causes a larger voltage drop across the
cathode resistor R,, and consequently,
more negative bias on the grid. When
the grid bias is made more negative,
the plate current is decreased, reduc-
ing the gain of the tube.

The problem of degenerative feed-
back can be handled in several ways. In
most applications it is easier, as well
as cheaper, to leave the cathode un-
bypassed. This will give equal degen-
eration at all frequencies. The over-all
stage gain will be reduced but the cath-
ode will be eliminated as a source of
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Part II-How to
compensate for
loss of gain at
low frequencies
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Fig. 1—(a) Basic circuit of two-stage

resistance-coupled amplifier. (b) (ien-

eralized frequency-response curve of the

amplifier. ¥; and F, are pointz where
the frequency response falls noticeahbly.

=Ct

Fig. 2—Grounding the amplifier cathode
and supplying grid bias from a fixed dc
source eliminates cathode degeneration.

Fig. 3—Part of a two-stage video
amplifier with circuit elements affect-
ing the response at low frequencies.
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Fig. 4—Video amplifier compensated

for flat response from 5 cycles to 4 me.
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that specified distorts the focused spot,
changes the focusing voltage of the
tube, and also requires a shift in the
position of the magnet on the neck of
the tube.”—FEditor)

In the electrostatically deflected
cathode-ray tube the ions and electrons
produced by the cathode of the tube are
both deflected equally and the screen is
thus bombarded evenly and not burnt.
In the electromagnetically deflected
tube, due to difference in mass, only the
electrons are deflected appreciably, and
the ions—hitting the screen at one
point in a steady stream—would pro-
duce a burnt spot. This was remedied in
modern C-R tubes by directing the ions
and electrons against some portion of
the electron gun, as in the bent gun de-
sign. The ion-trap magnet straightens
out the electron stream and allows it to
go down the tube to the screen. This
magnet does not affect the ions, which
continue in a straight line into the tube
structure where they do no harm. As
Fig. 1 shows, the magnet is adjusted
until the electron beam is just straight-
ened out. Improper adjustment or weak
field strength will allow the beam to hit
the gun structure (aperture), limiting
screen brilliance and producing sec-
ondary ion burns due to disintegration
of the structure. A discussion of these
ion burns was presented very thor-
oughly in the February, 1952, issue'.

At this time it is too early to evaluate
whether much trouble will be encoun-
tered with centering units, for electro-
static and electromagnetic focusing
cathode-ray tubes. In checking with a
large service organization and numer-
ous dealers not many bad ion-trap mag-
nets have been turned up. But as they
were normally unexpected these cases
led to many hours of needless trouble
shooting before the ion-trap magnets
were finally identified as the elements
responsible for the difficulties.

A magnet checker

A simple tester to check the field
strength of these magnets may pay for
itself even if it just clears the atmos-
phere by showing that the magnet is
not the cause of raster misalignment,
loss of brilliance, or ion burns on the
picture-tube screen.

High-grade General Electric Gaussmeter.
This instrument is portable and indi-
cates field strength with 5% accuracy.
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The magnetic field strengths em-
ployed in these assemblies run between
5 and 40 gausses. Therefore the gauss
meter should preferably cover this
range as closely as possible. Numerous
commiercial meters are available, among
which General Electric’s field meter is
particularly adaptable and inexpensive.
These field type portable indicators
have an accuracy of + 5% and are sup-
plied with standard reference magnets.
GE bulletin GEC-777 describes all
available models including one of 0-100
gauss range (Cat. No. 416X29) which
sells for $72.00. Besides commercial
units, home-built designs have been fea-
tured in several publications*®. How-
ever, for the experimenter or technician
who does not wish to either build such
a gauss meter, or wants to limit his
expenditure to a more modest sum,
another meter is available.

Magnaflux Corporation sells a pocket
field indicator model No. 2480 for the
small sum of $2.60. It is intended for
use with the Magnaflux inspection sys-
tem to allow a check of tested struc-
tures or parts to insure that no residual
magnetic field has been left after test.
As such it was not intended to be .a
highly accurate instrument, and is not
calibrated in gausses. It simply has a
scale of plus or minus 20 which corre-
sponds somewhat to the field strength

RETET: & LIMITIN%E
i T
oA ' w0 am % SOk §
{EGRID NISTANODE ND_ANODE g |
BENT GUN

Fig. 1—Electron and ion paths through
gun at correct ion-trap-magnet setting.

in gauss =+ 50%. Individual units vary
by as much as 25% among themselves.
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However, this 1s of little consequence
in TV work, as will be indicated shortly.

The types and forms of ion-trap and
centering magnet assemblies vary wide-
ly, as does the field strength of the
magnets. There are ion-trap units with
single bar magnets (mounted either
across or parallel to the tube neck),
double ring types, bar and ring, and
double bar, to mention some of the most
common Kkinds.

The field strengths of these magnets
vary widely among the different types.
The two-magnet assembly delivers a
strong and a weak magnetic field,
whether of bar or ring construction.
The apparent value of the field strength
will also vary with the point at which
it is measured. This means that regard-
less of the type of field strength indi-
cator used, some measurement configu-
ration must be used for each type of
assembly if comparative strengths
of assemblies are to be measured.

Therefore some position and distance
between the magnet assembly and indi-
cator must be selected and noted on a
chart along with the value of the flux
meter reading for each type of assem-
bly. Use a known good unit for the

‘theck. From then on it will only take a

moment to-.check an unknown unit of
the same type. Absolute values cannot
be given in the article, becatse o €
variation in flux meters, and the subject
components. A variation of 509% from
the selected standard, should allow good
units to pass; all other units being eyed
with suspicion. END

References:
1. lon Burns
Rapio-ELecTronics Feb. 1952
. Magnetic Phenomenon y
Rapio-Erectronics Nov. 1951
3. Magnetic Flux Comparator
Radio and Television News Engr. Edition Mar. 50
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RELAY RHOMBIC BRINGS TV TO SHADOW AREA

SIMPLE but sizable twin-rhombic

antenna system developed at the
University of Denver picks up high-
strength TV signals on a mountain top
and reradiates them to receivers in a
signalless canyon far below.

The pickup rhombie on top of the
mountain is beamed with scientific ac-
curacy at the transmitter 55 miles
away. An open-wire transmission line
several hundred feet long links it to
the reradiating antenna. This one is
aimed with equal precision at the re-
ceiver site more than a mile distant.

The final antenna at the receiver may
be any standard type, but in this in-
stallation a third rhombic was used to
provide the ultimate in sensitivity.

RECEIVING UNIT

TO TV STATION

The diagram shows the dimensions
of the all-channel rhombics used in the
Colorado installation. Increasing the
included angle from 66° to 70° improved
the response on channels 7-13. END

Q RCYR LOCATION

RERADIATING UNIT
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low-frequency losses and phase shift.

Another method is to use fixed bias.
Ground the cathode and apply a nega-
tive d.c. voltage to the grid through
resistor R,, as shown in Fig. 2. Consult
the tube manual for the maximum
value of R, that may be used with fixed
bias. The advantage of this method is
that there is no reduction in gain from
degenerative feedback.

The third approach is to bypass the
cathode resistor with a very large ca-
pacitor—perhaps 1,000 uf. This value
will bypass all but the very lowest fre-
quencies and the gain of the tube will
not suffer from degenerative feedback.

Degeneration can also be introduced
in the screen-grid circuit. If the screen
is not bypassed effectively, the gain of
the tube will be reduced and phase
shift will result. When a signal voltage
is applied to the control grid there will
be variations not only in the plate cur-
rent, but in the screen current as well.
This varying screen current will de-
velop a varying voltage across any im-
pedance in the screen circuit. The
screen bypass eapacitor C, in Fig. 2
represents an impedance.

For adequate screen bypassing the
reactance of C, must not be more than
about 1/10 or 1/20 that of the screen-
dropping resistor R.. For example, if
the screen resistor is 50,000 ohms, the
reactance of C, should not exceed 5,000
ohms at the lowest frequency to be
amplified, and should preferably be
even smaller. For most applications a
value of 10 uf will be satisfactory.

The final source of difficulty is the
power supply. If the reactance of the
output filter capacitor C, rises appre-
ciably at low frequencies, the video-
amplifier stages, which are all con-
nected to the common B plus line, will
not be decoupled effectively. Signal
voltages will circulate on the B plus
line. This may cause oscillation at a
low frequency and create flickering on
the screen of a television set.

For this reason the output filter ca-
pacitors in well-designed television
sets are always quite large. Electroni-
cally regulated power supplies are
often used in elahorate equipment to
provide the lowest possible internal
impedance.

Thus far we have covered the theory
behind the R-C-coupled amplifier relat-
ing to its low-frequency performance.
We have shown how the effects of the
cathode and screen and of the power
supply can be minimized. The only
source of frequency and phase distor-
tion left is the coupling capacitor C.
We shall see how the effects of this
capacitor can be compensated for.

Low-frequency compensation

In Part I we found the best values
for all the parts that affect the high-
frequency response. Now we will find
the correct values of the parts con-
tributing to the low-frequency response.
See Fig. 3. The cathode resistor R, is
left unbypassed. This gives equal de-
generation at all frequencies but re-
duces the stage gain. With the cathode

APRIL, 1953

bypassed, or with fixed-bias operation
(Fig. 2) the gain A of the 6AH6 is
given by A-gmxZ,. The gm of a
6AH6 is 9,000 micromhos, and Z, can
be assumed equal to R,, which was
fixed at 1,300 ohms for high-frequency
compensation. (See Part I, in the
March RADIO-ELECTRONICS.) Without de-
generation, then A =.009 x< 1,300 =11.7.
When the cathode of the 6AH6 is left
unbypassed we use this equation for
the gain A :

A
T 1+ (gmxR,)

where A is the gain without degenera-
tion (11.7). Thus

11.7

1+ (009 x 160y ~ 4

A=

Before we can find the other values it
would be well to explain how the Ru-
Ca compensating circuit enters into the
problem. Its basic purpose is to de-
couple the stage from the common B
plus line and eliminate low-frequency
oscillations. But with the proper choice
of values it can also compensate for the
effects of capacitor C.

The theory behind the combination
is not at all difficult to understand. It
has been explained how the reactance
of the coupling capacitor C rises at
low frequencies and delivers a smaller
voltage to the following grid. At me-
dium and high frequencies the plate-
load impedance of V1 is equal to re-
sistor R;, since C. has negligible re-
actance at these frequencies. However,
when the frequency is lowered, C4 will
no longer be an effective short circuit
to ground, but may have appreciable
reactance,

While the increasing reactance of C
reduces the signal voltage at the grid
of V2, the reactance of C. is increasing
as well. The parallel combination R,-
Cs becomes part of Z, and raises the
gain of V1. The two work together.
When the reactance of C. is equal to the
resistance of Ra the total load im-
pedance Z, will be very nearly equal to
R, plus one-half the resistance of R..
This will greatly increase the gain of
V1.

Resistor Ra should be made as large
as possible. This will be limited, of
course, by the power-supply voltage.
The higher this resistance the lower
the frequency to which compensation
can be carried. A value of 10,000 ohms
is a good choice. In our sample problem
with the 6AH6 drawing a plate current
of 12.5 ma, a 10,000-ohm resistor would
create a drop of 125 volts. If a 425-volt
supply is available we can use this
value of resistor and still got the re-
quired 300 volts for the tube. If not, we
will have to use a smaller value re-
sistor for Ra.

E=-IxR
.0125 x 10,000
125 volts.
ExI
125 x .0125
1.56 watts.

w
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For safety, Rs should have a rating
of at least 3 watts. Two 20,000-chm, 2-
watt resistors in parallel will dc¢ nicely.

When R. is very large the system
will almost exactly compensate fcr the
effects of C if the time constant R,C.
exactly equals the time constamt R,C.

This time constant should be quite
large, somewhere between 0.025 and
0.5 second. As mentioned before, there
is a limit to the resistance that may be
placed in the grid circuit of V2. For a
6AG7 the maximum resistance is 1
megohm.

Suppose we choose a time-corstant
t of 130,000 microseconds and a value
of 0.25 uf for C.

o, . b _ 130000 _ L0ikm
4 = E = 1,300 = 100 u
t 130,000

Ry = <~ o0 " 520,000 ofims

This will give flat response almoest all
the way down to d.c. and would be fine
if the video amplifier is to be used in
an oscilloscope for observing fre-
quencies down around 5 cycles.

The requirements are not sc zeverc
for television applications, and a time-
constant of 52,000 microseconds would
be adequate. C could have a value of
0.1 uf. This will give a respor.se well
within the required range. Then

t 52,000
€u = RT 1,300 40 uf
t 52,000
R, = - il T 520,000 chms

A 510,000-ohm (standard valne) re-
sistor can be used in both cases.

The last item to find is the va ue of
the sereen resistor R,. The screen of a
6AHG6 requires 150 volts at a eurrent
of 2.5 ma. A 10-uf secreen bypass capa-
citor will do nicely. Both C, and C.
are shunted with .001-uf mica or cer-
amic capacitors to provide betier by-
passing at the high frequencies. With
a 425-volt supply the drop in R, is

425 - 150 = 275 volts

215

TO2? = 110,000 nhms

R - E
T
W=1IxE=.0025 x 275 = 0.6875 watts

A 2-watt resistor should be uszd for
safety. This can be made up of two
220,000-ohm, 1-watt resistors in paral-
lel.

Fig. 4 shows the final circuit with all
values derived thus far for high- and
low-frequency compensation.

Part III of this series will take up
other types of high-frequency eampen-
sation. So far we have covered only
the shunt peaking method [(RADIO-
ELECTRONICS, February, 1953).

(TO BE CONTINUED)
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Third Conversation—

“What Is Electronics’ also
interests Ken and Will this
month. After defining elec-
tronics, they discuss the

electron gun and C-R tube

TELEVISION?
.It's acinch!

By E. AlSBERG

From the original "La Television? . . . Mais
c'est trés simple!” Translated from the French
by Fred Shunaman. All North American rights
reserved. No extract may be printed without
the permission of Raoio-ELectrRonics and the
author.

Will—There’s still one thing I can’t get. When we were
talking last time, you said mechanical TV systems had been
abandoned in favor of clectronic ones. Well, I think the Nip-
kow disc is electronic.

Ken—How did you get that idea?

Will—Aren’t its atoms made of protons, electrons, and
neutrons? What could be more electronic?

Ken—When we say electronic, we are talking about elec-
trons in the pure state, separated from the protons; that is,
electrons all by their loncsome. Now, where would you find
that kind of electrons?

Will-—Why, in vacuum tubes, of course; or at least in the
part of the vacuum tube where the electrons make their jump
from cathode to anode.

Ken—Correct! And—practically up to the invention ef
the transistor, every branch of the technique called electron-
ies dealt with currents of electrons in vacuum tubes.

Will—Let’s stick to television. Just how do they get the
electrons that these modern systems use?

Ken—Just as they do in radio—by making them jump off
a hot cathode.

Will-—And then what do these electrons do?

Ken—Plenty! It’s those electrons that turn your image
into an electrie signal at the transmitter, and then back to
light at the receiver. Remember how the beam of light sweeps
across the picture in the Nipkow dise? Well, in the elec-
tronic system, a beam of electrons scans the image, reading
the elements line by line.

RADIO-ELECTRONICS
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Will—I can understand electrons flowing from cathode to
plate in an ordinary tube. But how can electrons be concen-
trated into a fine ray or beam, and then be moved across the
image like the beam of light from the holes in the scanning
dise?

Ken—That’s what we're going to find out right now. The
cothode-ray tube is the device which takes the place of the
Nipkow disc and makes all these things possible. And—if it
will make you feel more at home—we can start our cathode-
ray tube out in life as a triode, much like those in radio. It
has its differences, of course. First, it uses a cathode with a
very small emitting surface (a so-called “point cathode”) to
concentrate the electrons.

Will—Get all your electrons together at the start, eh?
Then they’ll all follow the same path and stay in a tight
beam.

Ken—My young friend, remember these clectrons all carry
the same (negative) charge, so they repel each other every
step of the way. They’re like those rugged individualists who
won't co-operate to do useful labor unless they’re compelled
to. They try to get as far apart as possible unless some out-
side force makes them act sociable in spite of their own
feelings.

A peculiar tube

Will—Then where and how do you get these electrons to-
gether, if they keep spreading apart?

Ken—We usually start foreing them into a beam just after
they’ve passed the anode.

Will-—Say, what kind of a tube is this? You mean the
electrons keep on going after they pass the plate?

Ken—That’s just what I said. It has a hole in its center,
and is kept at a high positive voltage, so it speeds up the elec-
trons quite a bit hefore they pass through the hole, to finish
their course a lot farther on.

Will—Funny kind of a tube!

Ken—Funnier than you imagine! If the electrons going
through a hole in the plate looks funny to you, what would
you say to a ¢rid that'’s really a cylinder around the cathode?

Will—How could a grid like that work?

Ken—Same as any other grid. If it's very negative, it
repels the electrons back toward the cathode, so that a very
few get by. When it’s less negative, most of the electrons
from the cathode can get through on their way to—and
beyond—the plate.

Will—Is this flow of electrons large?

Ken—No, the current in a television picture tube is a lot
smaller than in a receiving triode. It can be in the order of
a hundred microamperes. And the cathode-ray tube would
be pretty useless as an amplifier, too. Its transconductance
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is only a few microamperes per volt, and its internal resist-
ance is likely to be in the order of a hundred megohms!

Light artillery

Will—So if it won’t amplify, what does it do?

Ken—It acts like an electronic machine gun. Television
needs a device that will produce quantities of electrons and—
more important—regulate that quantity. So, in a receiving
cathode-ray tube, or kinescope, you find this piece of elec-
tronic artillery (actually called an electron gun) at the rear
of the tube, next to the socket.

Will—I take it that these kinescopes are real vacuum
tubes—there’s no air in them?

Ken—Of course. Otherwise our electrons would collide
with heavy molecules of air and lose their speed. You need a
vacuum as near perfect as possible in a cathode-ray tube, on
account of the long distance the electrons have to travel as
compared with ordinary receiving tubes.

Will—I’'m like Nature; I “abhor a vacuum.” But this one
in the picture tube looks worse than most to me. Have you
stopped to think that the surface of the tube has to support
all the pressure of the atmosphere, or about 15 pounds per
square inch?

Ken—I know. Now, surely you remember how to calculate
the area of a circle? Suppose you tell me just what the
pressure is on the face of, say, a 16-inch tube.

Will—Let’s see. . . . A little more than 200 square
inches . .. ! Why, over a ton and a half!

Ken—And if you figure in the sides of the cone and the rest
of the tube, you run up about another ton and a half. Alto-
gether, you have the weight of about 40 people pressing in
around your tube.

Will—A bus-load of people! A tube like that must have to
be fantastically strong!

Ken—Yes. Maybe you’ve noticed that the face of almost
every tube is curved slightly outward for greater strength.
And the cone is often made of steel. ’

Will—In spite of all that, I think I'll do my television
experimenting up on a mountain.

Ken—A mountain . . . 7 ? .

Will—To keep the tube from exploding. The higher up you
go, the lower the air pressure.

Ken—That’s true, but come back to earth long enough to
correct a mistake. The word is “implode,” not “explode.” And
implosions are rare, which is a good thing. It’s dangerous to
be around when a picture tube comes apart; besides, they
cost money!

The fluorescent screen

Will—What happens to the electrons from the gun when
they get to the end of the tube?

Ken—The inside of the tube face is covered with a trans-
lucent layer that glows where the electrons hit it.

Will—Is that the same kind of stuff the hands of my
watch are painted with?

Ken—No, that material is luminescent—a substance that
glows by itself without being excited by light or some other
radiation. A picture-tube screen is covered with fluorescent
material—stuff that glows when it’s excited by some other
(usually invisible) radiation of a shorter wavelength than
visible light.

Will—Is that the principle behind fluorescent lighting?

Ken—Yes. In a fluorescent lamp, an electric discharge in
the mercury vapor inside the tube produces invisible ultra-
violet rays. When they strike the inside of the tube, which
is covered with fluorescent material, it glows and produces
visible light.

Will—Your fluorescent tube is a sort of superheterodyne,
then?

Ken—What?

Will—Doesn’t it change the very high frequencies of ultra-
violet light to the lower visible frequencies?

Ken—You’re right, at that. But let’s get back to the job.
We have an electron gun that shoots its projectiles to the
sereen and makes it glow. But because the bullets spread out,
we get a large bright spot on the screen. Trying to outline
an image with a spot like that would be like trying to paint
the fine details of a picture with a whitewash brush.

(TO BE CONTINUED)
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PROSPECTS FOR

work u.h.f.

Hams

dx with negligible

power—W hy not TV?

BOUT twenty-five years ago one
of the leading technical iournals
published a learned article on
wave propagation. Based on all

that was known of the subject, it tried
to predict what we would find when we
started to use that portion of the radio-
frequency spectrum now Lknown as
v.h.f. and uw.h.f. It was a masterful job,
and it set the pattern of wave propaga-
tion reasoning for years to come. There
was only one thing wrong: the authors
of the article had no way of knowing
that there were many factors that
would soon rise to complicate their neat
picture of a ““linc-of-sight” world above
30 me or so.

As soon as amateurs—then invariably
the first mass users of new radio fre-
quencies—started to make general use
of their 5-meter band, they began to
run across things that caused much
head-scratching in scientific cireles. In
one of the finest pieces of original re-
search ever done by an amateur in any
field, a b5-meter enthusiast established
the basic correlation between weather
and v.h.f. propagation, and in the mid-
dle '30s first stated the now-accepted
theory of air-mass boundary bending
of v.h.f. waves.

The amateur discovery of sporadic-E
dx on 56 me followed soon after. Then
5-meter hams found that they could
bounce their signals off the aurora to
roints several hundred miles away.
Showing how far off were the early
estimates of the potentialities of the
v.h.f. region were: reflections from
ionized meteor trails; 50-me dx of
world-wide proportions with the passing
of a sunspot cycle peak in the years
immediately following World War II;
several as yet incomplete studies of
tropospheric and ionospheric scatter-
ing and other forms of v.h.f. dx. Line-
of-sight indeed!

It was the great error in properly
assessing the dx possibilities of the fre-
quencies assigned to v.h.f. television
that led to the allocations freeze just
recently lifted. V.h.f. assignments have
been reshuffled in the light of present-
day propagation knowledge, and com-
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mercial use of the new u.h.f. band is
now getting under way. Will we run
into the same confusion with u.h.f,,
too? Will there be u.h.f. dx, and if so,
what will it be like?

Right now it’s anybody’s guess,
though secientific research and amateur
operation have combined to give us
some clues. The field has been ex-
tensively investigated by competent
propagation scientists, and much more
is known of u.h.f. today than was
known of v.h.f. when the first modern
TV stations went on the air. Then, too,
we have the benefit of several years
of use by amateurs of their 420-450-
me band, not far below the low end of
the u.h.f. TV band. As they have done
many times in the past, hams have
been making good use of their u.h.f.
assignment, and some of their experi-
ences may be of interest.

Just as with v.h.f. in the early ’30s,
hams started in on 420 mc with the
line-of-sight concept thoroughly ac-
cepted. At first everyone thought that
the only way to work any distance was
to make for the highest mountain-top
in the area. We know now that altitude
helps, of course, but some of the best
distances yet covered in the 420-mc
band have been between ordinary home
locations at or near sea level. There
have been several contacts of more than
250 miles between stations in southern
New England and the Washington,
D. C., area. In September, a southern
New Jersey ham on 435 me was heard
not far from Cleveland, Ohio, nearly
400 miles. Over in Algiers, a North
African amateur worked across the
Mediterranean to Toulon, France, 500
miles, on 435 me. Did someone say
“line-of-sight”?

It takes something rather special in
the way of weather to bring about this
sort of thing, but the signs are much
the same as with tropospheric dx in the
v.h.f. channels. Followers of RaDIO-
ELECTRONICS’ monthly TV dx predic-
tions have come to know these signs
well. We know that under normal
conditions the u.h.f. signal doesn’t get
through quite as well as the v.h.f. one,
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and here we have many amateur com-
parisons between the 144- and 42¢-me
bands for evidence; but when there is
pronounced tropospheric bending on
v.h.f. it is really hot on u.h.f. When we
get some good receivers and anternas
going, there are some surprises due in
w.h.f. TV, especially at distances out to
200 miles or so!

All the evidence points to consider-
ably more variation in signal level at
u.h.f. Weather variations, atmospheric
turbulence, the summertime coastal in-
versions, dense fog—all these will affect
w.h.f. signal levels to a marked degree.
There will be more fading on uhf,,
and it will show up at closer range
than on the v.h.f. channels.

On one 210-mile path where two
amateurs have run frequent tests on
50, 144, and 435 me, the strongest sig-
nal ever heard over the distance was
on 435. Normally the u.h.f. signal
doesn’t get through at all, althcugh
v.h.f. signals are usually reliable. When
the 144-me signal begins to build up
markedly, the 435-me signal gets
through too. When things are hot the
435-mc signal is stronger than the
lower frequencies.

There are many things we don’t yet
know. A commercially conducted ex-
periment has demonstrated that uw.h.f.
signals can be reflected off the moon,
raising the possibility of world-wide
u.h.f. dx if the technique can be suffi-
ciently improved. Propagation peculiar-
ities as yet not well evaluated may
turn up many interesting results.

Amateurs, too, have succeeded in
bouncing signals off the moon and re-
cording the results. (See “The Radio
Month” in this issue.—FEditor)

Yes, there will be u.h.f. TV dx, too,

‘and once again the TV dx enthusiast

has a chance to contribute to our store
of propagation knowledge. Dx observa-
tions by thousands of viewers have
turned up much useful and interesting
information. It goes without saying
that history will repeat itself soom in
the u.h.f. field. What say, dx-ers—who
will send in the first u.h.f. dx repcrt?

END
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Conducted by

MATTHEW MANDL*

HE television technician must

always be prepared for dual trou-

bles when the apparently obvious

solution does not solve the prob-
lem. Thus, loss of picture and sound
with a raster present would normally
mean trouble ahead of the sound take-
off point. Sometimes, however, this is
caused by trouble in both the sound and
video-amplifier circuits.

Another reason for failure of normal
corrective procedures could be manu-
facturing changes. For instance, Ar-
thur Moreton of Morrisville, Pa., wrote
about an Admiral 20B1 combination he
took in for servicing. The complaint
was a loud hum which was present only
when a station was tuned in. Suspect-
ing a cathode-filament short in the
local oscillator, Mr. Moreton tried tube
substitutions, which did not help. Upon
pulling the chassis he found the fine-
tuning unit saturated with oil which
apparently had leaked to it from too
much lubrication between the fine-
tuning shaft and the channel-selector
shaft.

The excess oil was removed and the
receiver now had considerably less hum
than before. The fine tuning was able
to eliminate most of the hum, where
before it had little effect. The hum was
still audible, however, and much
higher than on similar models.

A check of the supplemental informa-
tion for this receiver disclosed that
tunable hum in some of these models
(early runs) could be corrected by con-
necting a 2,200-ohm, %-watt resistor
and a 0.1-uf, 400-volt capacitor from
the a.g.c.-tube anode (pin 5) to ground.
Another recommendation was to con-
nect 25 inches of Y2-inch bonding braid
under the bracket holding the webbing
for the picture tube (side nearest the
audio lead). The other side of the braid
connected under the power supply
chassis, at the mounting screw nearest
the audio lead.

Another problem which technicians
often encounter is an adequate check
of coils and transformers. A simple
continuity check with an ohmmeter

Fig. 1—Bending of vertical picture lines may have several causes. See text.

often will not disclose any fault, yet the
inductor may act up when the receiver
is on and upset normal circuit functions.
Paul Barks of Winfield, Towa, re-
ports such a condition in a number of
Motorola receivers using chassis TS-
401, and in earlier production models
using similar horizontal sweep circuits.
Usual symptoms are picture tearing
without complete loss of syne, plus sec-
tional picture tearing which breaks up
portions of an actor’s face or body.
The first time Mr. Barks encoun-
tered this symptom he checked the
phase detector and the cathode-coupled
multivibrator horizontal-sweep genera-
tor. Tubes, voltages, resistors, and
capacitors all checked satisfactorily.
He disconnected the ringing coil,
checked it for continuity, and found
nothing wrong. He finally resorted to
changing parts in the horizontal oscil-
lator cireuit. and when the ringing coil
was replaced the trouble disappeared.
Subsequently he corrected a number of
other similar receivers by replacing
the coil. He recommends doing this
when such symptoms appear because
considerable time can be saved in check-
ing tubes and components needlessly.

Picture pulling

In a Hoffman wmodel 637 receiver
there is severe pieture pull and the ver-
tical lines tend to weave. Intermittently
on severe pulling the screen goes black
and pictuie is lost for a while. I have
replaced all tubes in the horizontal and
vertical sweep circuits and have
checked parts. What could cause this
trouble?—F. K., Norfolk, Va.

When the picture bends or weaves as
shown in Fig. 1, the trouble could be
caused by any one of the following
conditions:

Improper adjustment of horizontal

lock system.

Defective tubes or parts in the hori-

zontal sweep system.

Defective tubes or parts in the syne-

separator stages.

Improper sync amplitude caused by

poor tuner tracking or video-if.
alignment.

Video-amplifier tubes sometimes con-
tribute to pulling by clipping a portion
of the sync tip. This can happen even
in a tube which checks all right in an
emission tube checker. Tube cutoff oc-
curs sooner than it should and clips
the highest level of the signal (the
sync tips).

The intermittent blanking out, how-
ever, secms to indicate a.g.c. trouble,
and you should try a new 6AU6 a.g.c.
rectifier. Insufhicient a.g.c. voltage can
cause overload by allowing excessive
gain, and sufficient overload can blank
out the picture.

Delta-match Yagi

I am constructing a channel-4 Yagi
antenna and want to use a delta match
as shown in the sketch (Fig. 2). Are
these dimensions all right? W hat 1s the
gain of this antenna, both single and
stacked?—DP. T., Ontario, Canada.

Your specifications are substantially
correct for e¢hannel 4. The antenna
length of 81.2 inches is satisfactory and
favors the audio carrier slightly. Some
manufacturers use 80 inches, which
hits the center of the band more accu-
rately. The extra 1.2 inches will make
little difference at the relatively low
frequencies of channel 4 as compared
with the higher channels.

A single Yagi of this type has a gain
of approximately 10 db compared with
a matched reference dipole. Stacking

3RD DIRECTOR £3§
24
2ND DIRECTOR 77
e
1ST DIRECTOR 7
16"
} [£S 13" |
ANTENNA Bl.2
- /
REFLECTOR 84.3

%aon LINE

Signal overload or defective a.g.c. Fig. 2—Details of a channel-4 Yagi.
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increases the gain an additional 3 db.

The delta match permits an imped-
ance match to the transmission line
and eliminates the need for an insula-
tor. The impedance is zero where the
antenna connects to the mast and rises
as the lead-in connection moves away
from the center of the antenna. Thus
a variety of transmission-line imped-
ances can be matched. The points to
which the lead-in connects to the dipole
(in the diagram) are approximate for
300-ohm line. Experiment for best
results.

Trailing smears

In an Ewmerson 711 recelver there
are tratling smears to the right of
large objects. Please detail the various
causes for this—R. ., Uniontown, Pa.

This is usually caused by poor low-
frequency response in one or more of
the circuits carrying the video signal
to the picture tube. Initially, all tubes
should be checked from the tuner
through the video i.f. stages, detector,
and video amplifier. If this doesn’t help,
check for defective components in the
video amplifier and detector circuits.
In particular look for leaky coupling
capacitors as well as for open capaci-
tors in the R-C networks feeding volt-
ages to the various tubes (the de-
coupling networks).

Finally, the tuner-tracking and
video-i.f. alignment will have to be
checked. If the video carrier is too far
down on the response curve, the low-
frequency video-signal components are
not amplified sufficiently, with result-
ing poor low-frequency response and
trailing smears.

Contrast in RCA 17T160

In an RCA 17T160 receiver I can't
get sufficient contrast. Ive tried ad-
Jjusting the a.g.c. control and also have
replaced the a.g.c. tube. The a.g.c. volt-
age changes with a change of received
signal strength. What could cause the
poor contrast?—H. P., Olney, Il

In this receiver the 6AV6 first-audio
amplifier acts as a bias clamp for the
a.g.c. This tube and the a.g.c. amplifier
should be checked when trouble symp-
toms are present. From your descrip-
tion, however, it appears that the a.g.c.
system is working all right. First, try
new tubes in the tuner, video i.f. stages,
and video amplifier. Also check the
crystal video detector. Make sure the
closed-circuit jack in the cathode of the
video amplifier (6AG7) actually con-
nects the .0033-uf capacitor to the
cathode, otherwise degeneration will
result and the contrast level will de-
crease. The antenna system should also
be checked for possible defects which
could reduce signal input to the
receiver.

If these measures fail to disclose the
trouble, check all supply voltages and
alignment.

TVl in radios

What can be done to minimize the
squeals and whistles which are set up
in radios from nearby television receiv-
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crs? Which television circuits are the
cause for such interference?—E. G.,
St. Albans, N. Y.

Any television-receiver wires carry-
ing the 30-cycle to 4-megacycle video
signal can radiate and cause radio
interference. The span of video fre-
quencies falls not only in the broadcast
band, but also includes the i.f. of the
radio receiver. Another—and much
more common—interference source is
the high-voltage compartment. This
produces 15,750-cycle pulses which are
rich in higher-frequency harmonics.
(Considerable radiation of these fre-
quencies may take place from the pie-
ture tube itself. This is especially true
of metal-shell types, in which almost
the entire body of the tube is insulated
from ground and forms an effective
radiator for high-frequency harmonics
of 15,750 cycles. In some cases this
interference can be reduced by connect-
ing a 500-uuf, 20,000-volt capacitor be-
tween the tube-rim contact and the
TV-receiver chassis.—FEditor) In addi-
tion, the 75-kilocycle signal established
by yoke resonance and the transients
developed by the collapsing horizontal-
deflection field contribute to radio inter-
ference. The latter can be reduced (but
not eliminated) by more adequate
shielding of the television receiver. Un-
shielded high-voltage compartments
should be covered, and the inside of the
cabinet can be lined with aluminum
foil grounded to the chassis. The cable
from the television receiver chassis to
the picture tube can be shiclded, but if
the shielding is too close to the wires
some of the higher-frequenecy video sig-
nals will be shunted. This will decrease
fine detail.

Interference can be reduced also by
increasing the radio’s efficiency. This
can be done by peaking up the tuner
tracking, i.f. alignment, and replacing
old tubes to restore maximum gain. In
some cases an outside antenna will in-
crease the signal pickup and reduce the
effect of TVI. All these procedures help,
but if the radio is moved too close to
the television set, interference will still
be heard. Owners of table radios should
keep them in rooms remote from the
television receiver, and change their
positions so the loop antennas are ori-
ented for minimum interference pick-
up. Careful tuning of the radio and
adjusting the drive control in the TV
receiver for the proper level also help.

Blooming and focus

In servicing a Du Mont RA-113 re-
cetver, I am unable to get good focus.
An advance of the brilliancy control
causes bhlooming and an additional ad-
vance causes picture loss. The focus
control starts to clear the picture only
at  full clockwise rotation. I have
checked the focus coil and the focus
control with its resistive network. Ive
also replaced the 6BG6, 6W4, and the
two 1X2 tubes but no change. Sound is
normal. What other defects could cause
this? Pve tried a new picture tube, but
symptoms were the same—W. R,
Detroit, Mich.
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Blooming indicates insufficient high
voltage. This reduces the velocity of the
electron beam within the picture tube
to the point where it cannot dislodge
the space-charge electrons on the phos-
phor screen. As the brightness control
is advanced, more electrons accumulate
on the tube face, until eventually the
beam cannot penetrate the space
charge.

This will result in loss of picture
and raster. Focus is usually atfected
and the range of the focus control is
changed. You could, of course, alter the
resistance of the focus-control circuit
until the control gives best focus at
center setting. First, however, correct
the blooming.

Make sure the ion-trap magnet is at
the setting which gives maximum bril-
liancy, regardless of corner shadows or
its effect on beam position. Corner
shadows can be eliminated by adjusting
the focus unit (picture positioning).

Check for defective components in
the horizontal-output circuit, as well as
for low B voltages. Try a new low-
voltage rectifier and check the filter
capacitors for leakage which might be
loading down the low-voltage supply.
Also check the horizontal drive. This
should be set just below the point
where left-hand stretch or center
compression occurs.

Resistor failures

In a Regal 630-type chussis [ am get-
ting repeated burnout of the 1,800- and
270-ohm resistors in the focus-control
cireuit. Occasionally the focus control
«also becomes defective—J. M., Green-
wich, Conn.

These resistors, plus the focus con-
trol and focus coil, are part of the net-
work feeding the ion-trap coil and the
minus 2- and minus 18-volt circuits.
(Fig. 3) An overload in any section of
the receiver fed by this network would
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Fig. 3—Focus-control and negative-d.c.
supply circuits in 630-type TV receivers.

cause excessive current through the
focus-control network and the associ-
ated resistors. Overloads could be
caused by defective filter and bypass
capacitors, gassy tubes, or partial
shorts. You may have to check a great
many parts, for the trouble may be
remote from the focus-control circuit.
Take resistance readings of the various
circuits involved to find where resist-
ance is below normal. END
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TV SIGNAL TRACING

TV presents other problems
and requires different equip-

ment than radio service

By ENGINEERING STAFF
SCALA RADIO CO.*

IGNAL tracing in TV receivers
differs in several respects from
signal tracing in radios. First,
the range of frequencies found in

TV circuits is very much broader than
in radio. Second, the supply and signal
voltages in TV chassis cover a much
wider range than in radio work. Third,
the circuit impedances in TV receivers
range from less than one ohm to as high
as 10 megohms or more. Fourth, signal
tracing in radios is usually concerned
with sine-wave signals, while these are
the exception rather than the rule in TV.
TV circuits often operate with two sig-
nals present at the same time, such as
the FM sound signal and AM picture
signal, or 60-cycle vertical syne signal
and 15.75-ke horizontal sync signal.

Other important differences will be
developed later in this article.

The operating frequencies in the r.f.,
i.f., and—under some conditions—in the
video amplifier of a TV receiver are too
high for the usual service scope to dis-
play directly. For this reason, signal
tracing in the r.f. and i.f. amplifiers re-
quires demodulator, or detector, probes,
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Fig. 1—Most service-type scopes can-
not reproduce a h.f. carrier. If the wave
is modulated and rectified by a crystal-
detector probe, the low-frequency enve-
lope can be seen on almost any scope.

which rectify the modulated waveform
and recover the modulation envelope.
For example, the carrier frequency of
a modulated wave may be 30 me, while
the modulation envelope may represent
a frequency of perhaps 1,000 cycles.
The scope can display the 1,000-cycle
output from the demodulator probe, al-
though it cannot reproduce the mod-
ulated 30-mc carrier. The average value
of a symmetrical sine-wave-modulated
carrier is zero, as shown in Fig. 1.

Demodulator probes are usually built
around crystal-diode detectors, because
these devices are compact, have good
frequency response, and do not require
a source of heater voltage.

Both series- and shunt-type detectors

*San Francisco, California

Three types of oscilloscope probes used in TV test work. (Top) Crystal-demodu-
lator signal-tracing probe; (center) low-capacitance high-impedance 10-1 volt-

age-divider probe; (bottom) 100-1
(sce Fig. 2) are used in commereial
probes, and it will be found that the
series type is the more sensitive for
signal-tracing purposes. However, it
will also be found that the series probe
is the least suitable for video-amplifier
testing, and will seriously distort the
sweep output waveform.

For this reason, practical crystal de-
modulator probes usually have moderate
sensitivity, an input capacitance ap-
proximately equal to that of a picture
tube, and a time-constant suitable for
demodulating carrier frequencies which
have heen modulated by frequencies as
low as 60 cycles.

Shunt-type probes are generally
found most suitable for signal tracing
as well as for video-amplifier checking.

Testing video amplifiers
There are two general methods of

CATH )

I CATH

Fig. 2—Series (left) and shunt detec-
tors. The series resistors prevent the
scope input capacitance from shunting
the detector and reducing the output.

testing a video amplifier. One technique
is to apply a sweep signal to the input
of the amplifier, and to display the am-
plifier output on the scope screen. Most
service scopes will not respond to fre-
quencies of 4.5 or 5 me, and a demod-
ulator probe must be used to develop
the visual-response curve. The video
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capacitance-divider

high-voltage probe.
sweep signal used in such tests varies
from a low frequency of about 100 ke to
5 or 6 me, 60 times a second.

A demodulator probe which is satis-
factory for i.f. signal tracing may be
quite uscless for video-amplifier testing.
The reason is that the response of the
video amplifier depends in great part
on the shunt capacitance across the out-
put. If this shunt eapacitance is greater
than the input capacitance of the pic-
ture tube, the high-frequency response
will appear to be very poor. On the other
hand, if the shunt capacitance of the
test circuit is less than the input capac-
itance of the picture tube, the frequency
response will appear to be bhetter than
it really is.

Obviously, the input impedance of the
demodulator probe must equal the pic-
ture-tube input impedance. The probe
must also have good response to 60-cycle
square waves, because the demodulated
sweep output is of the same general
form as a 60-cycle square wave, and if
the time-constant of the probe is too
long, the scope will indicate a true rise
but a false fall of the response curve.

Square-wave testing

The square-wave test is more infor-
mative than the sweep-frequency test,
because it shows up phase distortion as
well as frequency distortion in the vi-
deo amplifier. Phase distortion is just
another way of expressing abnormal
time delay, which means that small pic-
ture elements may arrive slightly later
or slightly earlier than large picture

RADIO-ELECTRONICS
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elements regardless of their positions
in the original picture. Accordingly,
phase distortion causes the small pic-
ture elements to be displaced horizon-
tally with respect to the larger picture
elements, and the observer describes the
picture as “smeary.”

For accurate square-wave tests on vi-
deo amplifiers, the vertical-deflection

VIDEQ DET

EP
SI6 IN

SCOPE

B+ ol~- B+

_—
STAGE UNDER TEST b

Fig. 3—(a) In stage-by-stage align-
ment using the video-detector output to
feed the scope, intermediate stages
must be shunted as shown to prevent
their resonant peaks from affecting the
scope trace. (b) A low-impedance de-
modulator probe automatically shunts
the following stage and feeds the scope.

amplifier in the scope must have better
frequency and phase characteristics
than the TV receiver. Otherwise, the
output from the video amplifier must
be applied directly to the vertical-deflec-
tion plates of the scope. (This gives the
best possible frequency and phase re-
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Fig. 4—Low-impedance probe circuit.

sponse from the scope, but has the
disadvantage of providing only 3s-inch
to  %-inch deflection on the scope
screen.)

Never feed the output of the video
amplifier directly through a cable to
the input of the scope. Any usable
length of ecable will have very much
greater capacitance than the grid-
cathode circuit of the picture tube, and
the square-wave response on the scope
screen will be grossly misleading.

To avoid such distortion, a low-capac-
itance probe must be used, and this
probe should have the same input ca-
pacitance as the picture tube.

If the output of the video amplifier is
applied directly to the deflection plates
of the scope, the connection must be
made with a short, unshielded test lead.

Of course, the socket is removed from
the base of the picture tube in all such
tests, because the input capacitance of
the scope setup is substituting for the
input capacitance of the picture tube.
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Stage-by-stage response

The reader no doubt will point out
that he requires another important ap-
plication from his erystal probe—name-
ly, the ability to reproduce stage-by
stage i.f. response curves. Some TV
receiver manufacturers suggest this
method of i.f. alignment.

There are two general methods of
making such a stage-by-stage align-
ment, one of which requires a crystal
probe. These two methods are indicated
in Fig. 3. In the first method (a), the
picture detector serves as a demodula-
tor for the alignment of any one stage.
In b the demodulator probe serves this
purpose, and the use of a number of
shunting resistors is avoided.

A low-impedance probe is usually con-
sidered necessary for this sort of work,
as illustrated in Fig. 4. However, if a
300-ohm resistor is shunted temporarily
across the plate load of the circuit to
which the crystal probe is applied, the
usual crystal probe will serve quite well.
The shunt resistor swamps out the un-
wanted resonance of the plate load, and
the crystal probe demodulates the sweep
output from the stage under test.

Accordingly, a low-impedance crystal
probe is not necessarily required, and a
probe that is satisfactory for video-am-
plifier work also serves satisfactorily
for stage-by-stage i.f. work.

Sweep-circuit testing

Unlike radio testing, TV testing is
concerned with shapes of waves in very
many cases, and with various types of
voltages. For example, a normally op-
erating TV receiver may produce the
typical waveforms indicated in Fig. 5,
while a “sick” receiver may produce the
variants shown in Fig. 6. And every
little variant has a meaning all its own;
the problem of the technician is to
learn to read this new language, and
to be able to spot the receiver compo-
nent responsible for the waveform dis-
tortion.

These waveforms also represent dif-
ferent kinds of voltages. The TV tech-
nician hardly ever speaks of r.m.s.
voltages used so widely in radio work.
Instead, he speaks of peak-to-peak volt-
ages, positive-peak voltages, and nega-
tive-peak voltages. These relations are
shown in Fig. 7.

The probes used to apply these wave-
forms to the input of the scope must also
attenuate their voltages by known fac-
tors, so that their peak-to-peak (or
other) values can be read from the
scope screen. It is customary in probe
design to make the attenuation factor
either 10-to-1, or 100-to-1. That is, if
we apply a 100-volt wave to the input
of a 10-to-1 probe, 10 volts will be ap-
plied to the input of the scope. Then,
if the scope screen has been calibrated
for a sensitivity of 1 volt per square,
the 100-volt wave will produce 10
squares of deflection of the screen.

The technician does not want to re-
calibrate his scope every time he plugs
in a probe, and he does not have to—
provided he uses such a decimal probe
—that is, a 10-to-1, or 100-to-1 probe;
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Fig. 5—(Top) Normal current trace
in horizontal yoke windings. There is
only slight non-linearity, and a trace of
ringing at the start of each sawtooth.
(Bottom) The 15,750-cycle ripple com-
ponent in the high-voltage d.c. out-
put. (Both waveforms were fed to the
scope vertical-input circuit through
capacitive voltage-divider prebes.)

Fig. 6—(Top) Distortion i horizontal
yoke current. Nonlinearity shown would
compress left side of picture. (Bottom)

Negative undershoot in high-voltage
waveform drives the plate of the
horizontal-output amplifier negative.
This may generate Barkhausen oscil-

lations, causing vertical bars on screen.

v
7.07V RMS

iy PTOP = 2.82% RMS YOLTS

Fig. 7—Effective (r.m.s.) veltages can
be applied accurately only te the meas-
urement of symmetrical sine waves.
The amplitudes of trapezoids, pulses,
and other irregular waveforms are gen-
erally expressed in terms of peak-to-
peak, positive-peak, or negative-peak
voltages, which can be read on a scope.
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he merely adds one zero to his original
calibrating factor.

When checking the waveform across
the horizontal-deflection coils, the low-
capacitance probe, which is also an at-
tenuating probe (usually 10-to-1), can
be utilized to advantage, not to provide
increased input impedance, but to at-
tenuate the source voltage to a point
at which the scope amplifier is not over-
loaded.

Another important consideration con-
cerns checking the waveform at the
grid of the vertical blocking oscillator.
In this circuit the oscillator grid leak
is sometimes as high as 10 megohms.

The technician who attempts to test
such a circuit will find that the input
impedance of a direct cable to the scope
is far too low for this application. Its
capacitance will shunt the oscillator
tank cireuit, will cause a loss of signal
voltage, and may seriously disturb
circuit operation.

To avoid this difficulty, the technician
may try a low-capacitance probe. Al-
though the probe will eliminate the first
difficulty, it usually will introduce an-
other: The input resistance of the
probe, being less than 10 megohms, will
drain away too much of the d.c. bias
voltage, again seriously disturbing ecir-
cuit operation. When this difficulty is
encountered, the technician must use a
blocking capacitor in series with the
low-capacitance probe.

Special low-capacitance probes are
available which do not offer a d.c. path
to ground, and thus eliminate grid-bias
disturbances.

Checking high-voltage circuits

High voltage can do harm in these
ways: It may overloud the scope ampli-
fier and distort the displayed waveform,
without doing actual physical damage
to the scope. It may puncture blocking
capacitors, and char or burn out attenu-
ator resistors. It may arc through in-
sulating washers and carbonize terminal
strips.

The plate of the horizontal output
tube represents a typical circuit point
that is potentially dangerous to the
scope input system.

The voltage at the plate of the hori-
zontal output tube, or at the plate of the
high-voltage rectifier tube is always
“high” as far as conventional scopes are

concerned. To protect the scope against |

physical damage in such tests, a high-
voltage a.c. probe is required. Such
probes are constructed as capacitance
dividers.

Looking ahead

The reader has now been introduced
to some of the fundamental properties
of special scope probes which are useful
in TV service applications. In the next
article he will be taken on a tour
through a praectical servicing situation.
He will learn what various distortions
mean in TV waveforms, how to calibrate
a scope, and how to obtain true wave-
forms.

We'll be seeing you.

(TO BE CONTINUED)

~ PEAK-TO-PEAK CALIBRATOR

! HE ability to measure peak-to-peak

voltages of sweep and video-signal
waveforms can help the service tech-
nician save considerable time in trou-
ble-shooting TV receivers. Some late-
model v.t.v.m.’s read peak-to-peak volt-
ages directly, but generally the most
convenient method is to use a calibrated
oscilloscope, as this allows you to check
waveform and voltage in one operation.
Expensive laboratory-type scopes have
built-in voltage ealibrators, but the
average service instrument requires an
external calibrating unit.

The circuit selected (Fig. 1) com-
bines simplicity with adequate accuracy
for service applications. Sine-wave
voltage from the power line (adjustable
over a range of about 20 to 100 volts)
is stepped up in the transformer and
applied to a tapped voltage-divider net-
work. At full input (with the 100-ohm
resistor shorted out), the effective sec-
ondary voltage is 400. With a perfect
sine wave this is equivalent to 1,120
volts peak-to-peak (2.8 x 400). The
powerline waveform is so nearly sinu-
soidal that there is no appreciable error.
By reducing the input with the 100-ohm
resistor we can make the maximum
peak-to-peak output exactly 1,000 volts.
(This is equivalent to an effective volt-
age of 350, which will push 10 ma
through the meter circuit.) Thus 10 on
the meter corresponds exactly to 1,000
volts peak-to-peak, and lower readings
represent proportional voltages.

The voltage divider allows you to
tap off fixed fractions of the output, so
that any peak-to-peak voltage from 1
to 1,000 can be obtained by adjusting
the divider switeh and the 500-ohm po-
tentiometer.

! The a.c. milliammeter is a moving-
| won type, mot a rectifier-type d.c. in-
strument. This simplifies the circuit,
and gives maximum accuracy, since the
circuit operates only on the 60-cycle
frequency for which the meter is de-
signed. The values of the resistors in
l the meter multiplier and bleeder are
| sueh that the maximum error intro-
|

|

duced by the shunting effect of a 1-
megohm oscilloscope input is limited
to 29%. The total resistance of the meter
and multiplier is 35,200 ohms.

The entire assembly fits conveniently
into a standard 4 x 6 x 9-inch steel
cabinet. An old booster chassis was
used for mounting the transformer
and bleeder network. The transformer
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The completed oscilloscope calibrator.

was mounted in the center of the chas-
sis to concentrate the weight in the
middle of the completed instrument.
The potentiometer and high-wattage
section of the bleeder were mounted in
the upper left-hand corner of the
cabinet to avoid overheating the meter.

Materials for Calibrator

Resistors: 1—23,333 ohms, 1—100 ohms, 5 watts; I—
6,666 ohms, 1—2 333 ohms, |—666.6 ohms, 1—233.3
ohms, 1—66.6 ohms, 1—23.33 ohms, |—6.66 ohms, 1—
2.33 ohms, |—I ohm, I watt. 1—35,000 ohms approx.,
10 watts (see text); 1—500-ohm, 25-watt potenti-
ometer; |—I100 ohms, 5 watts, adjustable.

Miscellaneous: | power transformer, 400 volts c.t. at
20 ma; |—single-pole, 10-position selector switch;
|1—0-10 a.c. milliammeter (Triplett type 3375 or
equivalent); | s.p.s.t. toggle switch; I—l17-voit pilot
light and socket; |—chassis; 1—4 x & x 9-inch sieel
cabinet; | T¥-type interlock line cord and receptacle;
terminals; knobs: wire; solder; hardware.

Ventilating holes 1% inches in dia-
meter were made in each end of the
cabinet and in the bottom and covered
by copper mesh. The output terminals
are two banana jacks on the panel. A
TV “cheater” receptacle was installed
on the rear panel in preference to an
ordinary line cord which would dangle
and drag when the instrument would
be moved from place to place.

The calibrator is easy to use. Feed
the voltage to be mecasured into your
oscilloscope and adjust the vertical
gain to give a trace about one inch
high. Note the exact spread and with-
out disturbing the oscilloscope gain
control move the probe to the output
of the calibrator. Adjust the range
switch and potentiometer to give a sine
wave of exactly the same height on the
scope. The meter reading multiplied
by the range factor is the peak-to-peak
value of the wave. END
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Fig. 1—Schematic diagram of the peak-to-peak voltage oscilloscope calibrator.

RADIO-ELECTRONICS


www.americanradiohistory.com

FOR

By RICHARD LAURENCE

VER the past ten years the

Rural Electrification Admin-

istration (REA) has brought

power to the vast majority of
farm homes. This has opened an en-
tirely new market for the sale of elec-
trical appliances and has brought radio
technicians opportunities for additional
profit by converting battery radios to
line operation.

Most battery sets now in use utilize
1.4-volt tubes and the familiar 1.5-volt
and 90-volt battery pack. A good bat-
tery set designed for reception in loca-
tion as far from broadcast stations will
have excellent sensitivity and selectivity,
far above the average a.c.-d.c. table
model. The owner is used to good recep-
tion and has a considerable investment
in the set. If the set is reasonably new
he can be usually sold on the idea of
converting it.

If your locality has steady line volt-
age, a converter can be substituted for
the battery pack; this is a very simple
installation. In many locations, how-
ever, the REA voltage drops greatly
under load conditions, and the con-
verter will not furnish enough filament
power. If you step up the filament volt-
age, it will be excessive when the line
voltage returns to normal and will soon
burn out the tubes. Under such circum-
stances, the most satisfactory way to
convert is to rewire the set for power-
line operation.

A typical battery set that I converted
is the Philco 46-131, using 1LAG6, 1LNS5,
1LH4, and 1Ab tubes. To replace these
I chose a TA8 converter, 14A7 i.f. am-
plifier, 14B6 detector-audio amplifier,
and 50L6 power-output tube, since
these have socket connections nearly
identical to the original tubes. It was
necessary to change the parallel fila-
ment wiring to a series hookup, using a
250-ohm, 10-watt resistor in the string
to drop the extra voltage that would
ordinarily be taken up by a rectifier
tube (See Fig. 1). The resistor is first
in line, and prolongs tube life by ab-
sorbing part of the initial current surge
through the cold heaters. The battery
on-off switch is a double-pole single-
throw type; I disconnected the A plus
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REWIRING BATTERY SETS

I’hilco  46-131 battery receiver
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Fig. 1—(Top) Tube lineup of Philco model 46-131 battery-operated receiver,
showing only socket connections and components that must be changed for con-
version to power-line operatien. (Bottom) New tubes and required circuit changes.

wires from one side and used it as a
line switch, this side of the line con-
necting directly to the chassis. This is
the only bad feature of this type of
conversion, but a power transformer
would make the expense vprohibitive.
The line-connected chassis is standard

www americanradiohistorv com

with many manufacturers, and will
give no trouble so long as a ground
connection is not attempted. I always
clip the ground wire and stick a piece
of adhesive tape on the back of the
radio, with a warning in red letters
not to attempt a ground connection.
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Incidentally, the set should be in top-
notch playing condition before conver-
sion is attempted. It’s a little embar-
rassing to quote a set price and then
find that the volume control or speaker
will have to be replaced before the
completed job is acceptable.

Ground the cathodes on the TAS,
14B6, and 14A7 tubes. The No. 7 pins
on the battery-tube sockets were used
as tie-points for a.v.e. and B plus cir-
cuits, so you will have to disconnect
these wires and float the connections
(taping them thoroughly), or anchor
them to terminal strips. The cathode of
the 5016 is connected to chassis through
a 220-ohm bias resistor. (This value
may seem a little high to most service
technicians. The usual value is 150 to
180 ohms—ZEditor). The original B
minus circuit was returned to ground
through an 820-ohm resistor to provide
bias for the 1A5 tube, with the 2.2-
megohm grid resistor returned to the
high side of this bias resistor. Both
these units should be removed, and a
470,000-ohm grid resistor should be
connected between pin 5 of the 50L6
socket and the chassis.

More extensive changes are necessary
on the 14B6, since its socket connec-
tions differ considerably from the origi-
nal 1LH4. The control-grid connection
must be changed from pin 6 to pin 3;
the diode plate is pin 4 on the 1LH4,
and this connection must be transferred
to pins 5 and 6, which are now tied
together. Note that the 14BG has two
cathode pins—4 and 7—and both of
these should be grounded.

I used a 75-ma selenium rectifier,
since this is much easier than cutting a
hole for another tube socket. A 27-ohm
resistor is connected hetween the recti-
fier plate and line, and a .05-uf, 600-
volt capacitor from the a.c. side of the
rectifier is connected to chassis to elimi-
nate modulation hum. The filter capaci-
tors are a 50-uf (input) and a 30-uf
(output), both rated at 150 volts. The
filter resistor is a 1,640-ohm unit, but
any value between 1,500 and 2,200 ohms
(1 watt) will do. All B plus lines are
taken from pin 4 of the output tube.

The original output transformer had
a primary impedance of 25,000 ohms.
This must be changed to a 2,000-ohm
unit, returning the B plus side directly
to the rectifier cathode.

The oscillator grid resistor in the
battery ecircuit has a value of 220,000
ohms, and theoretically this should be
changed to about 50,000 ohms. In prac-
tice, the original resistor works per-
fectly with the 7A8 tube, and shows
absolutely no tendency to block, so I
left it in. After careful realignment
this set really works well; with a 30-
foot antenna I logged stations at nearly
every division across the dial, with
even the more distant ones completely
free of converter noise. On practically
all stations a quarter turn of the vol-
ume control drives the speaker to full
power. There is none of the tendency to
oscillate at the low and of the dial such
as is so common to many small radios,
and the selectivity is very good.  END

“WHAT IS ELECTRONICS?™ CONTEST

ANNOUNCEMENT OF AWARDS

First Prize ...........ciiiiiiiiiinnene......9100
John D. Goodell, The Minnesota Electronics Corp., St. Paul, Minn.

Second Prize ........c.oiihiiiiiiiiiiiie.. .. 950
Lt. Sheldon Jones, Valley Forge Army Hospital, Phoenixville,

Penna.

ThirdPrize . .....ciiiiiiiiiiiiiirnneneneee... 525
Richard H. Dorf, 255 West 84th St., New York 24, N. Y.

Fourth Prize............(Two $10 prizes awarded)
ET3 Stanley H. Dinsmore, U.S.S. Eversole, c/o FPO San Fran-

cisco, Calif.

Robert K. Rickard, Warnerville, N. Y.

Our prize contest "What Is Electronics?” was initiated (Rapio-Erecrronics,
Nov. 1952, P, 45} to discover a better definition of the science than any hereto-
fore offered. The perfect definition of eiectronics is in our opinion still to be
written, however. Though some of the definitions ore excellent, readers will note
that important points that appear in one are played down in another. Definitions
might have been improved by inserting phrases from other ones, but of course
this is a contest, and the definitions had to be presented exactly as received.

The most complete and best worded definition was—in the opinion of our Board
of Editors—that of John D. Goadell of the Minnesota Electronics Carp., printed

below:

ELECTRONICS: The science that deals with phenomena
produced by electrons, and techniques for controlling
electrons to generate, change, combine, program, dis-
play. apply or transmit energy or information.

The second prize went to Signal Corps
Lieutenant Sheldon Jones, a patient at
Valley Forge Army Hospital, Phoenixville,
Penna., for a very broad and well worded
definition:

Electronics is the science and
technology of the transfer of in-
formation or energy by electron
emission, electromagnetic radi-
ation, or devices employing the
principle of semi-conduction in
solids.

The third prize was awarded to Richard
H. Dorf, audio and television consultant
of New York City, well known to many
readers of this magazine through his
articles on electronic music. Though it
lacks the scope of the first two defini-
tions, it refers to the important feature:
". . . electron flow or potential in one
circuit controls electron flow or potential
in another. . . .'":

Science and technology in which
electron flow or potential in one
circuit controls electron flow or
potential in another, or in which
emission or radiation of electri-
cal energy is utilized.

The fourth place had four contestants
running almost neck and neck. It was im-
possible to select one outstanding entry
here, so two fourth prizes were awarded.
One of these was to FElectronics Tech-
nician Third Class Stanley H. Dinsmore,

U.S.S. Eversole, apparently somewhere in

the Pacific:
Electronics is the utilization of
free electrons, ionized particles,
and electromagnetic waves for
control, generation, reception,
amplification, dissemination,
and display of all types of
physical information.

The other fourth prize goes to Robert
K. Rickard of Warnerville, N. Y. for the
definition:

Electronics is the scientific art of
controlling the motion of elec-
trons ond associated electro-
magnetic fields, photoelectric
effects, and ionization, so that
information is processed, trans-
mitted, and presented in usable
forms‘

Honorable mention is due Charles M.
Dougherty of Los Angeles, and Howard
J. Waters, Silver Spring, Md., who were
runners-up for the fourth prize.

While we do not believe that any of
the above definitions is perfect, we are
sure that among them they contain the
essentials for a workable definition of
electronics. Readers may amuse them-
selves by putting it together—or we may
hire a staff of experts and combine the
best features of each into an "official"
Rapio-ELectronics  definition of elec-
tronics!

www americanradiohistorv com

RADIO-ELECTRONI!ICS


www.americanradiohistory.com

SERVICING—TEST INSTRUMENTS | 19

HIS tube kit is capable of produc-
ing fifty tubes for $1.00! Minia-
ture, octal or Loktal types ecan be
produced in your own shop at a
cost of littie more than two cents each,
including the heavier television tubes

that cause so much customer ill-will
and unhappiness when they have to be
replaced. Because of the cost of the
meter, puup and other equipment, the
first few dozen tubes will be a little
more expensive, hut after that, it will
be necessary only to order replacements
of tube enwvelopes, small elements, and
the occasional bottle of gas or cement,
bringing the cost down to a laughable
figure.

Any intelligent service technician
with a minimum amount of experience
can make his own tubes after reading
the simple instructions that come with
the kit. The vacuum pump, hitherto the
almost insuperable obstacle to tube-
making on a small seale, has been made
unnecessary by the newly discovered
Celosine gas. This wonderful substance
comes in a solid form. When placed
inside a tube, it explodes as soon as the
filament is heated and consumes all the
gases in the tube, creating a very high
vacuum.

Everyone knows how tubes are con-
structed. All the service technician
needs to know is what tube he desires
to make. Then, with the help of the
latest tube manual, which contains all
the graphs and characteristies of the
tubes, he can assemble and employ any
variable characteristics and mutual

*Professor of Electroniker and Noisivelet Engi-
neering. Krausekopf-on-Rhine (Germany).
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transconductance. Tubes not exactly
like any now in commercial production
can easily be made.

The filaments are all supplied with
the kit. Some of these are already fabri-
cated, as they are too delicate to han-
dle. A spool of filament wire is also
furnished. This wire and other com-
ponents of the kit can be used to repair
tubes with burnt-out filaments. By dou-
bling the wire for greater carrying
power, the larger and more expensive
television tubes can easily be restored
to use. The marvelous Celosine gas—
invented by Woufhausen—makes this
possible.

The author has long been impressed
with the need for a good vacuum-tube
kit. There are radio and television re-
ceiver kits, amplifier kits, and test
equipment kits on the market, but no
tube kits. The complexity and expense
of the equipment made such kits seem
unfeasible. Fortunately, skilled design
—and Celosine—have changed all that.

The various tube manufacturers have
tried to keep this kit off the market, but
the inventor—seceing the great need for
such equipment—wouldn’t let the radio
technicians down. In spite of favorable
offers, pressure, and even threats, he
went ahead with production and sale
of the kits.

The equipment contains bases, en-
velopes, filaments, grids, cathodes and
plates. Extra parts can be ordered at
a low cost when the items supplied with
the kits are exhausted. The base cement
is a new discovery almost as important
to the new equipment as the Celosine
gas. Heat has no effect on it, and it
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NEW KIT
SOLVES TUBE
PROBLEMS

By PROF. ADOLPH
GLOCKENSPIEL*

dries immediately. Soldering the pins is
of course no problem to the service
technician.

After assembly and insertion of the
Celosine gas the tube is inserted in the
tester supplied with the kit. It is first
set at “flash” and the filament heated.
This fires the gas and evacuates the
tube. The meter is set at “test” and the
tube checked. If the needle (normally
in neutral position) does not move, the
tube can be assumed to be good. If it is
poorly constructed or shorted the needle
will drop back to indicate “Bad.” If it
swings up to “Good” the tube is better
than average and can be used in critical
circuit positions.

The tube evacuation pump is used
only for rectifier tubes. It is self-
contained with air which when
squeezed, has a vacuum pulling power
of 30.6; therefore no getter is used.

Fusing the glass envelopes to bases
is very simple. The base cement fur-
nished with the kit softens the glass
like putty and adheres very well. Metal
tubes are sweated together by using
both cathode coating and base cement,
which combined create a heat of 1.800
thermal units, making the materials
very pliable.

Tube Kits, Ine., is at present over-
loaded, but is expanding its factory,
and hopes to reduce its long waiting
list in the near future. It will take
considerable time for this product to
reach the general market, so you will
be well advised to order and wait. If
estimated production is reached, you
will probably receive your kit by next
APRIL FIRST END
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NE of the most useful com-

ponents in electronics is the

glow tube, also known as the

glow lamp or neon lamp. One
reason for this usefulness is the fact
that it provides a link between electri-
cal and visual phenomena; another lies
in the electrical characteristics of the
discharge.

Basically a glow tube contains two
electrodes separated by a small gap
and surrounded by a gas under reduced
pressure. The gas is usually neon, al-
though in some cases it may be argon
or a mixture of these plus other rare
gases. When a voltage of sufficient mag-
nitude is impressed across the elec-
trodes, the gas ionizes and current flows
through the tube. This is accompanied
by a visible discharge, which occurs as
a glow covering part or all of the
negative electrode or cathode.

The voltage-current relation in the
tube does not follow Ohm’s law. In-
stead, within limits, the voltage across
the tube is almost independent of the
current. A typical voltage-current re-
lation is shown in Fig. 1. No discharge
occurs until the voltage reaches a cer-
tain value, known as the striking volt-
age. Once the discharge has started,
the voltage across the tube drops to the
operating value. As current through
the tube increases, the voltage rises
very slightly until a point is reached at
which the discharge changes from a
glow to an arc. At this point the volt-
age rises rapidly. However, since the
arc discharge damages the electrodes,
tubes are normally not operated above
the are point. If the current through
the tube is reduced, the voltage hetween
the electrodes will drop below the oper-
ating value, and at a certain critical
value the glow will disappear. This
value is known as the extinction voltage
of the tube.

Because of this nonlinear voltage-
current characteristic, the glow tube
must be supplied from a current-limited
source if excessive currents are to be
avoided. In the simplest case this is

obtained by a series resistor. The tube
must always be operated from a source
having higher voltage than the striking
potential.

The color of the glow depends on the
nature of the gas and the current. For
neon the normal glow is a reddish
orange, which becomes more yellow at
high current. The color of the glow is
also affected to some extent by the fre-
quency of the currents, being more
reddish for high-frequency currents.
For argon the glow is a weak blue-
violet, with an appreciable amount of
ultraviolet radiation present. However,
all but the lowest u-v frequencies (near
violet) are filtered out by the glass of
the Dbulh.

Available designs

Two general types of glow tubes are
available at present. One of these is
designed primarily for illumination and
the other primarily for electrical appli-
cations (especially voltage regulation).
These two types are electrically similar,
although generally the illumination
type shows considerably greater varia-
tion in characteristies. In general, the
illumination type uses the same bulbs
and bases as conventional lamps, while
the electrical types use bulbs and bases
similar to those used in radio tubes.

The illumination types are available
in ratings from 14; watt to 3 watts,
and are supplied unbased and with
four types of bases, which vary with
the size of the bulb and the type of
application. The electrical types are
rated by cuwrrent, which ranges from
2 to 40 milliamperes, and are available
in three types of bases.

Important characteristics of com-
mereial bulbs are given in Table I, and
regulator tubes are shown in Table II.
These show the type of base, the watt-
age rating, operating current, and volt-
age, the approximate striking voltage,
value of built-in resistor if used, and
the regulation where important. Note
that only those tubes with screw-type
bases have built-in resistors.
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Circuit applications

One of the major applications of the
glow tube arises out of its relatively
constant voltage drop. The tubes are
therefore useful for holding a voltage
relatively constant regardless of load-
current variations—within limits. This
type of regulation is normally used for
d.c., but may be used on a.c. voltages
with some wave-form distortion.

Typical regulator circuits are shown
in Fig. 2, together with design informa-
tion for selecting the series-dropping
resistor. In applying these circuits note
that there must not be too great a
variation in output current, since if
the load current becomes too great, the
drop in the series resistor will reduce
the load voltage below the striking
potential, and the discharge will stop.
If the load current becomes too low
there may be danger of tube damage
due to an arc discharge.

In regulator service there is appre-
ciable variation in output voltage from
tube to tube. The output voltage is also
affected by the past history of opera-
tion, external illumination, operating
current, temperature, and age. For
these reasons, gaseous regulator tubes
should not be depended on to hold the
voltage closer than within about 5% of
the rated operating value. The only ex-
ception to this is the special high-
stahility 5651, which is rated at a sta-
bility of =0.1 volt. This stability is
maintained only with constant current
through the tube, and special circuits
have been developed to meet this
requirement.

The glow-tube a.c. regulator is not
widely used, primarily because of low
power-handling ability, and the poor
waveform that it yields. It is useful
wherever constant voltage is more im-
portant than these other factors. This
regulator must use two tubes connected
back-to-back if the tubes have different-
size anode and cathode electrodes. Cer-
tain glow tubes have symmetrical elec-
trodes, as shown in Table I, and there-
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fore any single tube of this type may
be used for a.c. regulation.

Since the glow tube has some of the
characteristics of a resistor, it may be
used in many places to replace a resis-
tor. Some of these applications are
shown in Fig. 3.

The voltage divider at « is econ-
structed by operating glow tubes in
series. With available types, voltage
steps from about 50 up to 2,000 volts
can be obtained. Care must be taken in
design to keep the current through the
top tube within the allowable operating
limits. The requirements for this sec-
tion are the same as for the simple
voltage regulator shown in Fig. 2.

The characteristics of the glow tube
also make it useful as a cathode-bias
device (Fig. 3-b). The major limit on
such use is the relatively large mint-
mum-bias voltage of at least 60 volts
which results.

A very useful circuit element may be
constructed from a pair of glow tubes
and a pair of resistors, connected in a
bridge. See Fig. 3-c. This circuit will
function as a disecriminator, giving zero
output for a certain voltage, negative
output for input voltages less than this,
and positive output for inputs greater
than this. The input voltage for zero
output is equal to the sum of the volt-
age drops across the two tubes, and
can thus vary from 100 volts minimum
up to several hundred volts or more if
several tubes are connected in series in
each leg. This circuit is useful for
control applications.

The glow tube can also be used to
couple the plate and grid circuits of an
amplifier (Fig. 4), replacing the usual
coupling capacitor or coupling resistor.
In this application the gain of the
amplifier may be made to approach the
gain achieved with capacitor coupling.
This method is often used in d.c.
amplifiers.

Glow tubes are used widely as indi-
cators, because of their high visibility,
low power requirements, and low heat
output. The types with internal resis-
tors may be used directly on normal
110- and 220-volt power circuits exactly
as conventional light bulbs are used.
The other types require an external
limiting resistance when used on power-
line voltages, but may not require this
on other circuits. For example, the tiny
Y4s-watt tubes are widely used in binary
and decade counters to indicate the
count at the end of a counting cycle.
Numerous applications of this type will
be found in the literature.

Under some conditions it may be
desirable to have an intermittent or
flashing indication rather than a con-
tinuous glow. This can be obtained by
connecting a small capacitor across the
tube. The design of flashing circuits is
discussed below under “Glow-tube Test
Equipment.”

A special application of glow-tube
indicators is to show component failure.
Small glow lamps are sometimes
bridged across fuses to show when
these are open. This is a considerable
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Fig. 1—Neon-lamp operating character-
istic. Striking and extinction voltages
vary widely for lamps of the same type.
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Fig. 2—Basic circuits for regulating
d.c. and a.c. voltages with glow tubes.
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Fig. 3—(a) Neon-lamp voltage divider.
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Fig. 4-—Neon-lamp interstage coupling
circuit for audio and d.c. amplifiers.
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Table |1—Glow lamps for lighting and indicator service.

Max. Approx.
Type Base Wattage Cl(lrl;:-ae)nt %t;:glglg anetsei;ltl:l} Electrodes Remarks
NE-2 l.eads 1/25 0.5 90 None RR
NE-51  SC 1/25 0.5 90 None RR
T NE15  SC 1/25 0.5 90 Noue RR
NE20  SC 1/25 0.5 80 None RR
NE21  SC 1% 5 70 None o
" NE48  DC % 5 90 None PP
NE-45 Cand. Y 5 A a0 30,000 PP 110 volts
NE-16  DC 1% 5 87 None PP dc. only
NE-17  DC 72 70 None “pep
NE-57  Cand. Y 5 70 30,000 cw 110 volts
NE58  Cand. 15 10 90 100000 PP 220 volts
NE-29  DC 1 10 105 None CW  ac only
NE-32 DC 1 20 85 None cw
NE-30  Edison 1 20 85 7,500 cw 110 volts
" NE31  Cand. 1 20 %5 7,500 110 voles
NE-56  Fdison 1 20 85 33,000 cw 220 volts
" NE36  DC 2 10 85 None PP
" NE-34  Edison 2 10 85 3,500 PP 110 volts
NE-40  Edison 3 60 85 2,200 PP 110 volts
NE-42 DC 3 60 85 Nome PP
T AR Edison 2 10 90 3,500 PP Argon
AR-2 DC 2 40 90 None PP Argon
AR-3  Cand. 7 10 15 15,000 PP Argon
AR-4 DC Y 10 115 None PP Argon

SC-—Single-contact minature bayonet base.
DC—Double-contact candelabra bayonet base.

Cand.—Candelabra screw-base.
Fdison—Edison serew-base.

RR—Both electrodes are rods.
PP—Both electrodes are plates.

CW—One electrode is cylinder and the other is wire,

Table ll—Voltage-requlator and protective glow-lamps

Regu-
Current Operating Supply lation
Type Base {ma) Voltage Voltage Volts Remarks
0A2 7 pin button 5-30 150 185 2 6073 similar
0B2 7 pin button 5-30 108 133 2 6074 similar
1B47 7 pin button 1-2 82 225 B
874 4 pin medium 10-50 90 125 7
991 DC bayonet 1-3 48-67 87 11
1265 Octal 5-30 90 130 )
1266 Octal 5-40 70
5651 7 pin button 1.5-3.5 82-92 115 Stability 0.1 volt
6073 7 pin button 5-30 150 185 2 Premium type
6074 7 pin button 5-30 108 133 2 Premium type
B 0A3/VR-75 Octal 540 75 105 5 o
 OB3/VR90  OQetal 5-30 90 125 6 -
0C3 /VR:I()S Octal 5-40 105 135 4 -
0D3/VR-130  Octal 540 150 185 5 N
VXR-130 Leads 1-2.5 130 160 5 Subminiature
5841 Leads 2-50 900 930 T Corona type .
5950 Leads 2-50 700 730 Corona type B
5962 7 pin button 5-55 700 730 Corona type
6143 Leads 2-100 1,200 1,230 Corona type
6119 Leads 2-50 2,000 2,100 Corona type

Note: While these data have been checked for aceuracy, it is recommended that manufacturers’ literature

be consulted for data in critical applications.
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time saver in trouble-shooting. Other
applications are possible: For example,
it would be possible, by judicious de-
sign, to have a single glow tube asso-
ciated with each vacuum tube in a cir-
cuit.

These could be arranged to show
no glow if the tube fails to draw cur-
rent, a normal glow if the tube draws
normal current, and a more intense (or
even a flashing) glow if the tube draws
excessive current. A very great and
almost untouched field in the design of
electronic equipment exists in this type
of application.

Special glow tubes

A number of glow tubes of special
design have been made in the past,
although most of these have gone off
the market due to improvements in
other techniques. An example is a volt-
age regulator-potential divider combi-
nation which has been used in Europe
for quite a number of years. This
multielectrode tube was designed to
have a drop of approximately 60 volts
between each adjacent pair of elec-
trodes. Thus a single tube replaced the
conventional resistance voltage divider,

with improved regulation character-
istics.
Another type, since discontinued,

was used as a tuning indicator in a
number of early radio-receiver designs.
In this tube one electrode was con-
siderably longer than normal. Inecreas-
ing current caused the glow to extend
further along this electrode, furnishing
a visual indication of the amount of
current flowing, and thus indicating
relative signal strength. This same
tube was also used as a simple oscillo-
scope, with the time base furnished by
a rotating mirror. This design became
obsolete as the cathode-ray oscilloscope
was improved.

Other special designs are widely used
for photoflash units. These tubes are
designed to carry very large peak cur-
rents and to give a high light output.
Photographically these are quite useful
because of the short flash duration
possible.

The argon tube, which yields a small
amount of near ultraviolet light, also
has special applications. One of these
is in photo printing, where a number
of argon tubes are mounted in a grid
under a contact printer. These are gen-
erally arranged so they can be switched
on and off individually for “dodging”.
The ultraviolet radiation from argon
tubes is also used to excite fluorescence
in mineral specimens.

Glow-tube test equipment

The factors that make the glow tube
useful as a circuit component also make
it useful as a test element. A number
of designs based on these factors are
shown in Figs. 5 and 6.

When connected as shown in Fig. 5-a,
the glow tube makes a useful oscillator.
As shown in Fig. 5-b, the output is a
sawtooth wave, which will be almost
perfectly linear if high supply voltages
are used. The oscillation frequency may

RADIO-ELECTRANICS
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be computed from the equation given in
the figure. The exact frequency will
vary considerably, due to the relatively
poor regulation of the tube and normal
differences in  commercial glow-tube
characteristics.

The sawtooth output may be modified
by introducing additional elements. For
example the circuit of Fig. 5-¢ will
vield a pyramidal wave at the top ter-
minal and a trigger pulse at the lower
terminal. The circuit shown in Fig. 5-d
will give an output approximating a
square wave. Other connections are
possible which will yield a variety of
waveforms.

When connected as shown in Fig. 6-a
the glow tube may be used as a volt-
meter. The potentiometer is adjusted
until the tube just ceases to glow. The
potentiometer may be equipped with a
calibrated scale showing the multiplica-
tion factor by which the extinetion
potential of the tube must be multiplied
to give the unknown voltage. This cir-
cuit is reasonably accurate, being al-
most as good as a pocket voltmeter, and
is usable and safe over the range of
about 50 to 500 volts a.c. or d.c. This
circuit is also a polarity indicator,
since only the negative electrode will
glow on d.c., while both electrodes will
glow on a.c.

This same circuit may be used as an
output meter for aligning radio receiv-
ers. For this application the potenti-
ometer would be set to give a small
glow which would then increase or de-
crease in intensity with the aligning
adjustments. When used across speaker
terminals, a step-up transformer will
be necessary, as shown in Fig. 6-b, to
raise the output voltage to a value
greater than the striking potential of
the tube.

The glow tube is also widely used as
a test device to show the presence of
r.f. current. If the r.f. field is strong
enough, it is not necessary to have a
continuous path through the tube. Thus
it may be used to show the presence of
power on an antenna; to check the
standing wave pattern on a transmis-
sion line; or as an indication of proper
neutralization by coupling the neon tube
to the output circuit of the stage being
neutralized with the plate supply dis-
connected, and adjusting the neutraliz-
ing controls for minimum output.

When connected as shown in Fig. 6-¢
—with the switch in ¢ position—the
glow tube becomes a useful capacitor
checker. The value of the capacitor can
be determined by counting the number
of flashes per second. With the switch
in position L the lamp indicates leakage
resistance.

Finally, if provided with an internal
resistor and a pair of test probes
(Fig. 6-d), the glow tube becomes a
very useful universal tester. With a
little experience it is possible to esti-
mate the voltage reasonably well, to
determine polarity, and to determine
whether the voltage is a.c. or d.c. (See
“Quick Capacitor Checker,” by George
Kelly, in Rap1o-ELECTRONICS, January,
1953.) END
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HIGH-SPEED SERVICING

Checking Tubes and Capacitors First

Saves Trouble-Shooting Time

By FAIRBANKS TRYON

OR the past 12 years I have used a
system of radio servicing which has
enabled me to repair 95 of every 100
sets in an average of one hour. The
paramount rule is: Do not plug the set
in—fix it first. The system is simple.
Master it and you can work faster and
more efficlently with a minimum of
equipment. Follow these rules and see
how simple most servicing jobs can be:
1. Do not plug the set in. Fix it first.
A.c.-d.c. sets having 150-ma tubes
are the most common. If the set is
new, the customer may be right
when he says that the set has a
loose wire or a burned-out tube.
a. Without removing the chassis,
turn the switech on, set your ohm-
meter to its lowest range, and meas-
ure the resistance between prongs of
the line plug. No reading indicates
an open line cord or a burned-out
tube. If the set has a 117-volt pilot
lamp, a reading of 250 to 300 ohms
indicates an open heater.
b. Don’t stop to clieck the tubes.
Save 20 minutes. Pull the rectifier
tube. Check continuity between pins
2, 3, and 7 on a 35Z5-GT; 3, 4, and
6 on a 335W4; 1 and 6 on a 25Z5, or
2 and 7 on a 25Z6. Replace the tube
if there is an open circuit between
any two points. If the rectifier is
good, check heaters of the remaining
tubes until you find the open one. Re-
place the bad tube.
c. Check the resistance across the
line plug. Plug in the set if the
meter shows approximately 150
ohms (70 to 100 ohms with a 117-
volt pilot) or 250 to 300 ohms in sets
having 6- and 25-volt tubes of tlhe
300-ma variety.
d. If it works and sounds O.K.,
bounce it twice on the bench. If you
don’t hear microphonics or noise, re-
turn the set to the customer.
2. The procedure for a.c. sets is slight-
ly different.
a. If the set is new, check all tubes
on the checker. On an old set, check
only the rectifier. Use the ohmmeter
on the other tubes. If any tube is
burned out in a new set, that may be
the only trouble.
b. If the rectifier shows little or no
emission, the chances are 10 to 1 that
something else is wrong.
c. While the rectifier is out of its
socket, set the ohmmeter to the 20,-
000-ohm range and measure resist-
ance between the filament (cathode
on heater-type tubes) and ground.
A low reading indicates leaky or
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shorted bypass or filter capacirors.
d. If the resistance between rectifier
filament and ground is reasonably
high, you can check the set on the
a.c. line. Hang onto the plug and be
ready to yank it if the rectifier tube
shows anything except the usual
orange glow from the filament. This
saves the rectifier tube if anything is
wrong.

3. This step applies to any type of set
in which the trouble was not located
in steps 1 and 2.

a. Remove the chassis.

b. Check all tubes which swere not
checked previously. Check all filters.
c. Use the ohmmeter to measure re-
sistance between each plate and
ground.

d. Look for burned resistors, loose
or shorted wires, solder shorts, ete.
Use a flashlight to look at all con-
nections.

It takes only a few minutes to per-
form these three steps on most sets. In
this time you will have repaired about
half of the sets coming in. If you are
still stuck with the set, don’t reach for
the aspirin bottle.

4. Set the ohmmeter on the 20-megohm
range (the 30-megohm is better).
a. Start taking capacitors loose at
one end and applying the ohmmeter.
If there is no deflection, look closely,
reverse the prods, and try again. No
deflection—except on very small ca-
pacitors—indicates the possibility of
an open capacitor. If the meter reads
below 20 megohms, the capacitor is
leaky and must be replaced. You will
find most of the leaky capacitors in
the circuits of tubes which checked
weak.

b. If the speaker has a field coil,
check it for an open or short to
ground.
c. Check the speaker socket for loose
contacts.

By now you will have removed and
replaced all shorted or leaky capacitors
s0 you can check the set on the line
without fear of damaging any tubes
which you may have replaced. Any set
which has not been repaired by follow-
lowing these four steps will probably be
a hard nut to crack. Look for smoke,
feel overheated resistors, smell, check
voltages, and measure resistances. Drag
out the signal generator, scope, signal
tracer, or what have you. Keep up the
fight with no holds barred. END
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 NARROW
GAUGE

Motion Pictures

present a new field
for

electronic technician

the versatile

and service dealer

By RONALD A. LANE

PPORTUNITIES for the tech-

nical and business skills of ra-

dio technicians are expanding

rapidly in the field of narrow-
gauge motion pictures. This field has
extended enormously in the past year,
largely because of the introduction of
magnetic soundtracks. These give the
narrow-gauge film a versatility and
flexibility not possible with the optical
tracks previously used. This dramatic
increase in the value of the medium was
naturally accompanied by an increase
in the demand for it. That demand is
still growing.

The opportunities for radio techni-
cians include servicing, especially elec-
tronic servicing. Every narrow-gauge
sound-film projector contains an audio-
frequency amplifier. This is excited by
the soundtrack. Optical soundtracks are
reproduced by a photoelectric cell, the
output of which becomes the amplifier
input signal; magnetic tracks are simi-
larly reproduced by a magnetic “head”.
All magnetic sound projectors embody
provisions for ‘erasing an existing
soundtrack and recording a new one.
Because of this, microphones are now
normally associated with narrow-gauge
projectors. A loudspeaker (or speak-
ers) completes the electronic equipment.
All of them need more or less servic-
ing and maintenance, and the electronic
technician is qualified for this work.

Circuit schematics are always avail-
able in the manufacturer’s instruction
book. Tubes, resistors, and the like are
standard; only the magnetic erase and
playback heads are apt to be specific
products of the projector manufac-
turer.

Aside from electronic circuits, nar-
row-gauge film projectors always in-
corporate simple electrical wiring for
the projection lamp, the drive motor,

Fig. 1—RCA 400, a standard home-type moving-picture

projector of the

switching, and appliances. These also
must be serviced occasionally.

Other opportunities include owning
equipment and renting or leasing it
out for use; and acting as agent both
for the equipment and for the narrow-
gauge film.

Fig. 1 shows a standard 16-mm
projector. There are two general
types of narrow-gauge motion picture
film, 16-mm and 8-mm. The former is
by far the more important at present.
These film widths, 16 and 8 millimeters,
were chosern originally to avoid arith-
metical relationship with the 35-mm
film, which is the standard commer-
cial type used in motion picture the-
aters. This was done for a very impor-
tant reason.

A safety measure

Commercial film was (and to some
extent still is) a very dangerous and
almost explosive product. Its base is
cellulose nitrate, not nitrated far
enough to be as unstable as guncotton,
but far enough so that if it catches
fire, water can’t put it out. Neither can
the fire be smothered by depriving it
of air. The material supplies all the
oxygen needed. Highly poisonous fumes
are given off when the stuff burns—
nitric acid fumes that rot the lungs.
For these reasons, many legal pre-
cautions surround the use of commer-
cial film in theaters.

Narrow-gauge film has always been
made of “safety” stock. This base, cel-
lulose acetate, is no more dangerous
than paper. At first, a narrow-gauge
width of 17% millimeters was proposed,
but this would have left an opportunity
for unscrupulous characters to split
35-mm nitrate film in half and offer it
as safety film. Therefore 16-mm was
chosen as the first narrow-gauge stand-
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kind described in this article.

ard. Later, when invention and im-
provement made still smaller and still
less expensive film practicable, 8-mm
film was chosen. This was conveniently
obtained from 16-mm, and no harm
could result since no dangerous 16-mm
stock has—to the writer’s knowledge—
ever been manufactured.

At present, as said, by far the
greater opportunities in the narrow-
gauge field lie with 16-mm. Fig. 2 il-
lustrates two of the general types of
film now used. They differ as to sound-
track, not otherwise. Those shown here
have either magnetic track alone, or
both magnetic and optical track, either
of which can be played at will. Other
16-mm types, not pictured here, have
only optical soundtrack or no sound
at all. These last, relics of the nearly
forgotten days of silent pictures, can
now be modernized by processors who
“strip on” a blank magnetic ribbon.
The owner then magnetically records
any sound he wants.

Scope of usefulness

The field of 16-mm activity ranges
from near-theatrical equipment and
audiences down to living-room and
amateur scale. Users include business
firms, schools, churches, small theaters,
private individuals, and television stu-
dios.

Most of these users benefit greatly
by the fact that magnetic recording
now permits them to add their own
sound accompaniment. A business firm
may need one soundtrack for an audience
of potential customers and an entirely
different track when showing the same
film to a convention of its own sales-
men. Teachers in school or Sunday
school often want to use the identical
film with a different narration suited
to the age level of each class. A foreign-
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Fig. 2—Magnetic sound is a broad dark
strip; optical, a jagged white Iline.

made film, with its own language op-
tical track, may be given an additional
(magnetic) recording in English, either
of which can be played at will; both
may be played alternately in a foreign-
language class.

A radio technician who contemplates
entering the 16-mm field may want first
of all to inquire if there are enough
users of such equipment in his vicinity
to justify the step. Following is a some-
what detailed list of those who use this
apparatus and for what purposes.
These institutions and persons may be
checked by questionnaire or direct ap-
proach:

Industrial and business firms use 16-
mm for several purposes, such as train-
ing employes in manufacturing opera-
tions, training foremen and supervisors,
and entertaining employes during lunch
hours and other rest periods. Sales
and advertising use of 16-mm motion
pictures has already been mentioned.
In addition to motion pictures, film
strips—which are sequences of still
pictures shown one after another and
accompanied by explanatory sound
from a record player or tape player—
are also used for sales and advertising
purposes.

Schools use 16-mm motion pictures
extensively for instruction. The advan-
tages of placing before the student a
vivid, moving presentation of a foreign
country or historical occurrence are
obvious. Cartoon films teach abstract
concepts: for example, the physies class
may learn the action of a vacuum tube
by seeing “electrons” move through
space and rush ahead or slow down or
turn back, in response to changing ac-
cumulations of electrons in a grid wire.
Schools also use film strips in addition
to motion pictures.

Churches use films for religious in-
struction and the same equipment with
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a different film for entertainment at
“socials,” gatherings and festivals.

Stores and other places of business
sometimes use 16-mm to entertain or
attract customers, especially if they
consider available TV programs not
attractive enough to their particular
clientele.

Individuals use 16-mm for home
movies, for their own amusement, or to
entertain guests. Perhaps the most at-
tractive home wuse is at children’s
parties, for the youngsters seem de-
lighted and thrilled te¢ have movies at
home instead of in a theater; most
small fry feel that this is something
ultra-special.

Operating the equipment

Operating 16-mm apparatus is bas-
ically simple. Detailed instructions are
always given in the manufacturer’s in-
struction book which accompanies every
unit sold. There are three general
processes: projecting the film, picture
and sound; then rewinding the film
back on the original reel so it can be
projected again; and using the pro-
jector as a recorder to make a new
magnetic recording.

Putting the film into the machine is
called threading. Manufacturers sim-
plify this as much as possible. In the
equipment of Fig. 1, the path the film
must follow is indicated by a curving
rib on the main-frame casting. The
user threads the film through the var-
ous parts in exact parallel to that rib.
In other common equipment the film
path is shown on a diagram inside the
projector door. The details of engaging
the film sprocket holes in the sprocket-
wheel teeth, and of opening and re-
locking the gate, shoes, and other items
that restrain the film from leaving its
proper path, differ with each make of
machine, but are thoroughly explained
in each manufacturer’s instruction
book, usually with the help of many
pictures.

Functional detdails

How the electronic portions of the
equipment operate will be obvious to
every radio technician, but the optical
and mechanical details may be less
familiar. They are not very complex.

A motion picture film consists of a
series of photographs of progressive
stages of action. When these are ex-
posed to the eye in rapid succession the
illusion of motion is produced. In a
projector, they are exposed by passing
them, one at a time, through a strong
beam of light. Each is thus presented
as an appropriate pattern on a viewing
screen.

The film unwinds from an upper reel,
passes through the mechanism, and is
taken up on a lower or fakeup reel. A
row of holes, called sprocket holes, runs
along one side of the film—the side
opposite to the soundtracks. In the
mechanism are toothed wheels called
sprockets which engage the sprocket
holes and thus move the film along.

The film is pulled down from the
upper reel by a pull-down sprocket.
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Thence it proceeds to the gate. It
slides downward through the gate,
rigidly positioned by guides. 3ut it
must not move continuously through
the gate, because this is the place where
light shines through it to project the
picture. It must remain motionless in
the gate while one picture is prrjected,
then move downward, and agzin re-
main motionless while the next is pro-
jected; its motion through the gzate is
therefore intermittent. This motion is
created by one of two devices: either
there is a shuttle-action “claw” with
sprocket-teeth on it, or an intermit-
tently moving sprocket wheel just be-
low the gate. The claw is more common
than the intermittent sprocket. A pro-
jector has either one or the other,
never both.

After film has passed through the
gate the intermittency must be filtered
out of its motion, for if permitted to
remain it would produce frequency
modulation in the sound. Therefore the
film is looped around one c¢r more
sprockets or other mechanical damping
devices. A steady, unvarying motion
is necessary where it passes the photo-
electric cell or magnetic reproducer.

The takeup reel is driven by a slip-
ping eclutch of some kind, usually of
felt or leather, for its speed of rota-
tion must vary in accordance with the
amount of film wound up on its hub at
any given moment.

One additional part that everv pro-
jector must have, not yet mentioned, is
the shutter. The film must be pulled
downward 24 times in each second, and
the light must be cut off while this
happens. A rvotating shutter intercepts
the light during the pull-down interval.
However, a 24-cycle-per-second light
frequency would be plainly visible as a
highly annoying flicker. Therefore most
shutters are provided with two blades,
and intercept the light a second time
halfway through each period of ex-
posure. The resultant 48-cycle flicker
is not annoying and is practieally in-
visible. One make projector muses a
single-blade shutter revolving at double
speed to achieve the same optical effect
by projecting 48 separate images every
second.

Finally there is always a framing
device. (A single picture is rcalled a
frame.) The film is always so threaded
that one frame fits squarely opposite
the aperture through which the pro-
jection light shines. Otherwise the
screen would show the top part of one
image and the bottom part of the next
one. In spite of careful threading, the
picture may ‘‘get out of frame” during
the showing because of faults in either
the mechanism or the film. Mechanical
means for correcting the condition
without stopping the show are built into
every projector.

The service technician will find these
machines—intended for the wunskilled
operator—easy to understand and work
on. The second part of this article will
deal with their servicing, both elec-
tronic and electro-mechanical.

(TO BE CONTINUED)


www.americanradiohistory.com

56 I SERVICING—TEST INSTRUMENTS

R-E'S

ASSOCIATE EDITOR

REPORTS ON
PENNA. U.H.F.

AINTAINING its policy of

bringing its readers first-hand

information on new develop-

ments, RADIO-ELECTRONICS
sent its Associate Editor Mort Bern-
stein on a seecond visit in January to
new uwh.f. TV areas in Pennsylvania.
Besides studying u.h.f. problems, he
was invited to speak at meetings of
local service organizations in Wilkes-
Barre and Scranton.

The success of the visit to Wilkes-
Barre was largely due to the enthusias-
tic co-operation of Milan J. Krupa,
Secretary of the Radio Servicemen’s
Association of Luzerne County, and
Chief Engineer of WBAX. Mr. Krupa
not only handled all the details of the
meeting, but made it possible to study
operating problems at Wilkes-Barre’s
new u.h.f.-TV station WBRE-TV, and
arranged to have Bernstein interviewed
on WBRE-TV’s main evening news
program. He even got us excellent
hotel accommodations in spite of a
shortage due to exceptional local busi-
ness activity.

As a result of the interview—which
was held at about 6:30 p.m., with 100%
potential audience coverage—the meet-
ing was attended by a much larger
number of Association members than
expected, as well as by several non-
members whose interest had been
aroused by the telecast.

After the meeting Messrs. Krupa
and Bernstein prepared a press release
to be published the following day
(January 21) in final editions of the
Times-Leader, Wilkes-Barre’s evening
paper with the largest circulation.

On the morning following the meet-
ing R-E’s Associate Editor visited
WBRE-TV’s transmitter and learned
about the difficulties the station has
been having with equipment (see tech-
nical report, column 3). Later that day
the TV interview was restaged for
still photographs. These were taken by
Dick Paul, of the Wilkes-Barre Junior
Chamber of Commerce.

In spite of hazardous weather condi-
tions on January 21, which prevented

many members (ineluding Secretary
Leon Helk) from attending, and a last-
minute change in location due to a
“Seranton Home Industries” show
which had taken over the original
meeting hall, the Scranton meeting of
the Lackawanna Radio Service Engi-
neers was exceptionally well attended.
As in Wilkes-Barre, Bernstein spoke
on business methods and ethies, and
w.h.f.-TV service problems. After the
formal session, he explained the opera-
tion and characteristics of transistors
and described some of the recent de-
velopments in transistor-operated equip-
ment. (The audience was particularly
enthusiastic about this.)

In both Wilkes-Barre and Secranton,
technicians attending the meetings
were eager to get the speaker’s attitude
toward licensing. Open discussions
brought out the fact that they were
unanimously for it.

In any event, both organizations did
their best to indicate that they had got
a good deal out of the talks.

U.h.£.-TV Problems

The impression gleaned fromn this
trip and recent visits to York and
Williamsport, Pa. (P. 102, Rapio-ELEC-
TRONICS, March, 1953) is that u.h.f.-
TV troubles are divided about equally
between the transmitters and the
receivers.

In York, just at the height of the
critical period when harassed service
technicians were struggling to install
and check a tremendous number of
u.h.f. converters and new u.h.f.-v.h.f.
receivers on the one local station, the
transmitter’s sound carrier went hay-
wire. A defective erystal oven sent the
oscillator frequency down to the point
where it was modulating the video car-
rier, and sound herringbones were all
over the received picture. No sound
could be heard at all in intercarrier
sets. (The difference between the sound
and picture carriers was no longer ex-
actly 4.5 mec.) Of course, once this
transmitter trouble was cleared up
conditions returned to mnormal, but
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interview editor.

there was a period of several days
that had technicians frantic.

In Wilkes-Barre, transmitter troubles
were far more numerous and serious.
Many units of brand new studio equip-
ment were defective when received
from the factory. Weak and burned-out
tubes, unsoldered and incorrect conrec-
tions, shorted or leaky capacitors—
were found in ecameras, monoscope,
syne generator, and other units. Even
after returning these to the factory
they came back with some of the origi-
nal defects still in them. Instruction
books and schematics for many of the
units were missing.

One main terminal block forming a
junetion between several pieces of con-
trol equipment was wired painstakingly
according to the diagram. Over 50
separate leads from multiconductor
cables had to be cut to exact length,
trimmed, laced, dressed, and soldered.
When the job was completed, checked,
and double-checked, the units failed to
work. Finally, after the station engi-
neers made a trip to the factory in
desperation, it was discovered that the
identifying numbers on the terminal
block had been stencilled incorrectly—
completely reversed, in fact.

Of course, all these problems were
solved—had to be—before the station
went on the air. Even bigger headaches
showed up after transmissions started.
WBRE-TV’s u.hf. transmitter uses
lighthouse-type triodes in the final
amplifier. These are tuned by cavity
resonators which are pretuned and
sealed at the factory and labeled “Do
not adjust!” Tubes failed to load wp
properly, ran red hot, and cavities
began popping. Even after more than
three weeks’ operation and testing by
the manufacturer’'s own engineers, the
solution had not been found. The only
way to keep the station on the air was to
operate at less than one-fourth normal
power. They were down to one spare
tube—the last one in the country.

Other troubles showed up in the
transmitting antenna. The designer
failed to include de-icing equipment,

RADIO-ELECTRONICS
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VOLTAGE AMPLIFIERS in CONTRC

ORE than one owner of an all-

wave or communications re-

ceiver has wanted to operate

auxiliary equipment with the
band-switch, but has been stymied by
the lack of room for an additional
switch wafer. Some have tried to op-
erate a.c. relays in parallel with the
band-indicator lights, only to find that
the heater winding which supplies the
lights had insufficient spare capacity,
or that the leads from the lamp circuit
to the relay introduced hum into the
system.

Zero-drain a.c. relays are in about
the same category as d.c. transformers,
so some other method is needed if we
arce going to operate from the band-
indicator light system. It should draw
negligible current and introduce no hum.
The method of Fig. 1 meets these speci-
fications and (with voltage-multiplying
cireuits where necessary) will operate
satisfactorily in a number of applica-
tions where it 1s necessary to actuate a
relay from a low-voltage, low-current
source. A triode with a suitable relay
in its plate circuit controls the ex-
ternal auxiliary equipment. The plate
relay can be any convenient standard
type, such as a 10,000-ohm Potter and
Brumfield LM-11 or equivalent.

Rectifier circuits shunted across the
band-indicator lights are shown in IVig.
2. Commonly called voltage doublers,
they are actually voltage multipliers,
with a theoretical output of approxi-
mately 1.4 times the line voltage times
the number of sections employed. Be-
cause of circuit losses the voltage ob-
tainable is always less than the theo-
retical value; and voltage gain per sec-
tion declines as the number of sections
is increased, all other factors remaining
the same. Voltages shown in I'ig. 2 are
those actually obtained in a 60-cycle
circuit.

For circuit simiplicity, these control
circuits are designed to cut off the relay
tube when the circuit is “live.” This

By RONALD L. IVES
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IFig. 1-—Remote-control circuit uses low-voltage d.c. obtained tfrom 6.3.-voit

band-indicator-lamp circuit.

also—in many instances—equalizes the
power drain on the supply of the aux-
iliary device. Reverse operation, so that
the relay pulls in when the control cir-
cuit is live, is entirely practicable, but
usually requires more complicated relay-
tube circuitry.

When the same device must be oper-
ated from more than one band-indicator
light, the reectifier can be fed from the
center tap of a high-resistance jumper
between the hot terminals of the lights,
as in Fig. 3. Output voltage will be ap-
proximately half that of the same recti-
fier fed from a single light. The same
principle can be c¢xtended to any num-
ber of lights, with a corresponding re-
duction in output voltage.

Additional filtering is wusually not
necessary, but when needed must be
isolated from the voltage multiplier by
a high impedance. A large capacitor
directly across the output of a tripler,
for example, acts as an a.c. shunt, as
shown in Fig. 4, and reduces the output
voltage greatly. Because of low current
drain, isolation with a high resistance
is entirely satisfactory.

Circuit constants of rectitiers of this
general type are not critical, and com-
ponents have a long service life. Two
triplers have been in service for more
than 2,000 hours with no component
failuves. Rectifier bulk is small, a tripler
with standard components occupying
about as much space as a pack of ciga-
rettes. All components need not be in
the same place, provided they are kept
away from low-level audio circuits. END
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and the first sleet storm put the station
off the air. (Apparently there is a con-
siderable difference in winter weather
conditions between Wilkes-Barre and
York, although these two cities are
only about 100 miles apart. The Wilkes-
Barre antenna is about 2,000 feet above
sea level, and much more subject to
freezing.)

Still more troubles had developed in
the microwave pickup units. WBRE-
TV has been able to bypass these suc-
cessfully when necessary with the aid
of a v.h.f. standby receiver and a super-
duper rhombic antenna beamed at New
York, and picking up signals directly
from the Empire State Building.
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Receivers and their troubles

The chief problem has been oscillator
radiation from u.h.f. converters. When
one of the units goes on the air (liter-
ally) it can blank out v.h.f. reception
over an entire neighborhood.

Since there are no tubes available
commercially at the present time which
can amplify effectively over the fre-
quency range 470-890 me, these con-
verters have no r.f. stage between
mixer and antenna. As a result, a large
part of the oscillator output goes up
the flue—and spreads a pall of inter-
ference over a wide area when the
converter oscillator operates in the
v.h.f. TV band.
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As an illustration: The oscillator in a
u.h.f. converter with output on chan-
nel 6 will tune from about 97 me to
about 200 me in covering the entire
u.h.f. band. (The fourth harmonic of
the oscillator—roughly 388 to 800 me—
beats with the incoming signal to pro-
duce the channel-6 difference fre-
quency.) At the low end of the u.h.f.
band the second harmonic of the oscil-
lator (194 me and up) falls right on
v.h.f. channels 10 to 13. At the high
end of the u.h.f. band the oscillator’s
fundamental will do the same thing on
v.h.f. channels 7 to 10. Some one-chan-
nel converters and turret-tuner u.h.f.
strips cause similar troubles. END
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FM RECEIVER

YOLUME CONTROL

2QN-OFF “”%U:CH
I | u ?

M TRANSMISSIONS, like televi-
sion, can sometimes be picked up
far outside their estimated useful

The completed
tuner has profes-
sional finish as
well as superb per-
formance. Mount-
ing the r.f. section
on a separate sub-

chassis simplifies service areas. Today, thanks to
construction and recent developments widely used in tele-
makes future mod-

vision receivers, it is possible to build
an FM receiver which has the high
sensitivity and extremely low noise level
necessary to give consistent, satisfac-
tory reception over long distances.
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ifications easy.
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300AELEVATOR TRANS

Three low-noise r.f.
stages and bandpass-
coupled i.f.’s solve

a receiving problem

By WILLIAM H. KUMM

These advances are the cascode cir-
cuit, the neutralized push-pull-triode
r.f. amplifier, and the “elevator” trans-
former. By incorporating these in the
front end—plus an unusual band-pass-
coupled i.f. amplifier—the receiver gain
and selectivity can be raised to such a
high level that a station 85 miles away
can be brought in day after day with-
out the slightest interference from
either of two “local’” stations on adja-
cent channels.

Receiving conditions at Amherst,
Mass., will illustrate the problem and
show how—after much experiment—
very satisfactory results were obtained.
The desired transmission on 95.9 mec
originates in Woburn, Mass. (just out-
side of Boston), almost due east of
Amherst. The power output is 5,000
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Tube and component layout under the tuner chassis. Note the copper interstage shields installed directly across the r.f.-
amplifier and mixer sockets. Placement and wiring in the front end should follow the original as closely as possible.
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watts. The line-of-sight distance to the
station is 85 miles over hilly terrain.
About 30 miles south of Amherst, in
Springfield, Mass., is another trans-
mitter on 96.1 me with an output of
1,000 watts. There is a third station in
Hartford, Conn., about 60 miles south
of Amherst. This one is on 95.7 me,
and has an output of 50 kw.

The problem is that the weak, dis-
tant, desired signal is directly between

APRIL, 1953

two powerful ones which are relatively
close to the receiver. This calls for a
tuner with high sensitivity and low
noise to pick up the signal; and suffi-
cient selectivity to eliminate eross-talk
from the nearby adjacent-channel sta-
tions.

The tuner described in this article
is the third of a series of tuners built
in an effort to solve the problem.

The first tuner had two pentode r.f.

wwWw.americanradiohistorv.com

Fig. 1—Circuit diagram of the high-
sensitivity, low-naise FM tuner. Excep-
tional selectivity without clipping off
modulation peaks is provided by two
dual-transformer-eoupled i.f. stages.
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stages—a 6AHG6 followed by a 6AK5—
and a 6AK5 pentode converter with a
6C4 oscillator. There were two 6BA6
i.f. stages, two 6AU6 limiters, and a
6AL5 diseriminator. It had pretty good
sensitivity, but the noise level with the
pentode r.f, stages and the pentode con-
verter was too high, so the entire. front
end was rebuilt. The second model had
two 6AB4 grounded-grid-triode r.f. am-
plifiers followed by a 6AH6 pentode
r.f. stage; a 6AB4 triode converter;
and a 6C4 oscillator. The i.f. system
was the same one used in the original
model. This set had a low noise level,
by virtue of the grounded-grid-triode
r.f. stages and the triode converter;
but it lacked the sensitivity of the first
tuner, so it was serapped too.

The present set is the result of an
attempt to combine sensitivity with low
noise level and a higher degree of selec-
tivity than previously.

Circuit analysis

Fig. 1 is the schematic of the final
model. The tuner has 13 tubes which
perform the following functions: First
radio frequency amplifier, a 6BZ7 dou-
ble triode in a cascode circuit. Follow-
ing this is a neutralized 6J6 push-pull-
triode r.f. stage. The third r.f. stage is
a 6AH6 pentode. The converter is a
6AB4 triode, and the local oscillator is
a 6C4 triode. Following the converter
are three 6BA6 i.f. stages operating
at 10.7 me, with dual-transformer band-
pass coupling. Two 6AUG limiters in
cascade are next, and the diseriminator
is a 6AL5 double diode. There is a
6AL7 tuning eye operating from the
a.v.c. line, and the power-supply recti-
fier is a 6X4.

A convenient and eflicient coupling
method for matching 300-ohm lead-in
to the input grid was borrowed from
TV practice. One of the so-called “ele-
vator coils” gives us relatively light
input loading, which allows us to tune
the input grid circuit with one section
of the five-gang tuning capacitor. The
plate circuit of the first triode (half of
the 6BZ7) is not tuned because it is
not critical at all. The grounded-grid
half of the 6BZ7 has a slug-tuned neu-
tralizing coil (L9) to the grid of the

first triode through which the cathode
current of the second triode passes. Its
plate circuit (L3) has untuned link
coupling to the 6J6 push-pull grid cir-
cuit. Both the grid circuit (L4) and
the plate circuit (L5) of this push-pull
stage are tuned by sections of the gang.
A link from the 6J6 output goes into
the untuned grid of the 6AH6 third
r.f. amplifier (L6), whose plate circuit
is impedance-coupled to the grid of the
6AB4 mixer (L7). This is also tuned
by one of the ganged capacitors. The
oscillator is a 6C4 in a conventional
Hartley circuit, tuned by the fifth gang
of the tuning capacitor.

The plates of the converter and all
r.f. tubes operate at about 150 volts,
and the oscillator has about 100 volts
on its plate.

Two of the 3 if. stages are band-
pass-coupled by “back-to-back” if.
transformers. This arrangement steep-
ens the sides of the i.f. response curve,
to give the desired selectivity. The i.f.
stages are operated at relatively low
voltages—approximately 90 on the
plates and 60 on the screens—to reduce
any tendency to regenerate. The cas-
caded 6AU6 limiters operate at even
lower voltages than the i.f. stages. They
have about 40 volts on the plates and
30 volts on the screens for good limit-
ing even on extremely weak signals.

The G6AL5 discriminator circuit has
a 7b5-microsecond de-emphasis filter in
its output. This feeds the volume con-
trol, which also incorporates the power
switch for the tuner.

Bifilar-wound r.f. chokes were in-
serted in the filaments of the first two
r.f. stages, with single chokes in the
hot sides of the renmining r.f. tube
filaments, and in the filaments of alter-
nate i.f. and limiter tubes. The slug-
tuned interstage coils in the r.f., mixer,
and oscillator stages are all self-sup-
porting. They were tuned with iron
cores taken from National XR50 coil
forms, but any high-frequency iron
cores available may be used. The five-
gang tuning capacitor was made up of
National UM-15 15-uuf miniature sec-
tions linked with insulated couplings.

Tubular trimmer capacitors were
used in the converter grid ecircuit and

the oscillator grid circuit, but the other
tuned circuits tracked satisfactorily
with the slugs only. The number of
turns given in the table for each coil
is only approximate, and it is advisable
tc use a grid-dip meter to find the cor-
rect number of turns for each coil. The
tuner covers 86 to 110 me, which takes
in TV-channel 6 sound at one end and
aircraft signals at the other.

The 6J6 push-pull triodes are cross-
neutralized by two 13¢-inch inside diam-
eter copper tubes about 2 inch long
(Cy). These are soldered to the termi-
nals of the plate tuning capacitor and
an insulated wire from the opposite
egrid terminal of the 6J6 is inserted in
each tube. This is a very handy way
of neutralizing, takes up little space,
and fits the physical layout very well.
One of these neutralizing tubes can be
seen in the underchassis photo at the
right of tuning capacitor C9.

Construction

Parts placement, orientation of tube
sockets, and lead dress are highly criti-
cal, especially in the r.f.-mixer-oscil-
lator section. To reduce the possibility
of regeneration, and to insure satisfac-
tory alignment, follow the layout given
in Fig. 2 as closely as possible—espe-
cially the socket keying.

Copper shields were mounted across.
the converter socket and all r.f. tube
sockets to isolate their grid circuits
from their plate circuits as much as
possible. These shields are drilled to
pass the tuning shaft.

There is a bit of backlash in the last
section of the tuning gang. For this
reason, the antenna circuit, which is
not critical at all, is placed at this end;
the highly ecritical oscillator circuit is
closest to the dial, where there is mini-
mum backlash. 1

The bandpass coupling in the i.f.
stages very definitely helps to narrow
the bandwidth, but it does reduce the
gain. Where the tuner is to be used for
long-distance reception with no selectiv-
ity problems, single-transformer cou-
pling is preferable.

The 6AL7-GT twin-beam tuning eye
is an added refinement and operates off
the discriminator output and the grid

RFC2

RFCip

S

R4

Fig. 2—Layout diagram of r.f., mixer, and oscillator stages. Component numbers refer to circuit elements shown in Fig.
1. Note the positions of the terminals on the tube sockets, and the connections between interstage shields and heater pins.
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circuit of the first limiter. A micro-
ammeter in series with the first limiter
grid return would give a more accu-
rate indication of signal strength, but
is a good deal more expensive.

Alignment and tracking

For i.f. alignment, connect a vacuums-
tube voltmeter from pin 5 of the tuning-
eye socket to ground. Remove the 6C4
oscillator tube from its socket so there
will be no conversion of unwanted sig-
nals. With a 10.7-me signal fed into
the converter grid tune the if. trans-
formers for maximum reading on the
lowest voltage scale of the v.t.v.m. If
the transformers are very far out of
alignment it may be necessary to in-
troduce a strong signal at the first-
limiter grid and work back stage by
stage to the converter grid, introducing
the signal in the stage just ahead of
the one being aligned.

In aligning the quadruple-tuned band-
pass circuits for optimum bandwidth
connect an oscilloscope to the plate of
the first limiter and feed the output of
a sweep-signal generator to the con-
verter grid. Set the generator for a
total sweep width of 450 ke with 10.7
as the center frequency. Adjust the
various i.f.-transformer slugs to give a
tall, flat-topped response curve with
sides as steep as possible. With single-
transformer i.f. coupling the oscillo-
scope and sweep-generator alignment is
unnecessary; v.h.v.n. maximum read-
ings on 10.7 mec are sufficient.

The discriminator primary is ad-
justed for a maximum reading with the
v.t.v.m. connected between the load
center-point (F') and ground. The
secondary is then adjusted for zero
voltage reading with the v.t.v.m. be-
tween point S and ground. Now plug
the oscillator tube back in.

To align the front end, connect the
v.t.v.m. between pin 5 of the 6AL7-GT
socket and ground, as in the i.f. align-
ment procedure. The oscillator should
be aligned first just above the high end
of the FM band—at approximately 109
mc—by opening the main tuning gang
all the way, running the oscillator-coil
(L8) slug halfway in, and adjusting
trimmer capacitor C57 for maximum
output. To track the oscillator at the
low end of the band, set the generator
at 87 mc, close the main tuning capaci-
tor completely, and adjust the oscillator-
coil slug for maximum output.

Adjust the mixer grid circuit (C56
and L7) next in exactly the same way.
The interstage r.f. coils are peaked at
the high end of the band by stretching
or compressing the windings with the
slugs halfway in. Then the low end is
peaked by adjusting the slugs for maxi-
mum output. If desired, the second r.f.
stage can be peaked in the middle of
the FM band instead of at the ends, for
more uniform over-all response.

Neutralizing procedure

The r.f. stages are neutralized after
they have been aligned. The v.t.v.m. is
left in the position for r.f. alignment.
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Disconnect one side of the 6J6 heater
and feed a signal to the antenna ter-
minals at the high end of the tuning
range. Adjust the neutralizing capac-
itors (Cy) in equal steps for minimum
reading on the v.t.v.m.

Reconnect the 6J6 heater and dis-
connect one of the heater leads on the
6BZ7. With the same high-end signal
fed in at the antenna terminals, adjust

Materials for tuner

Resistors: 2—| megohm, 4—150,000 ohms, 5—100,-
000 ohms, i—75,000 ohms, 5—47,000 ohms, 2—39,000
ohms, 3—27,000 oms, 4—10,000 ohms, 5—4,700 ohms,
§—3,300 ohms, 1—1,000 ohms, 3—100 ohms, 3—48
ohms, !/, watt; 1—4,700 ohms, | watt; 1—4,000 ohms,
10 watts; 1—500,000-ohm audio-taper potentiometer.
Capacitors: (élecfrolyfic) 220, 1—l0 uf, 450
v. (Paper) 4—.05 nf, 600 v. (Ceramic) 1—.01, 20—
0015 puf, 1—220, 4—50 puf. (Zero temp. coeff.
ceramic), |—50 upf 500 v. (Mica) 1—.001 uf, 500 v.
(Silver mica) 2—I.5 uuf, 500 v. (Variable) 5—i5
unf {National type UM 15 or equiv.); 2—0.5-5-uuf
ceramic tubular trimmers (Erie type 532 or equiv.);

2 neutralizing copacitors (see text); I—I-uuf gim-
mick.
Transformers: | power transformer, 700 v./c.t., at

200 ma, 6.3 v. at 6 amp, S v. at 3 amp (Thordarson
type T22R07 or equiv.); é—10.7-mc i.f. transformers,
Miller type 1463 or equiv.); 1—10.7-mc discriminator
Miller type 1464 or equiv.); |—antenna matching
transformer {Philco No. 324432-1, RCA No. 73591, or
equiv.); 1—150-200-ma filter choke.
Miscellaneous: 1—68Z7, 1—6J6, |—6AH6, |—6AB4,
1—-6C4, 3—6BASs, 2—6AUS, 1—6ALS, 1—6X4, |—
6AL7-GT; |—9-pin minioture, {1—7-pin miniature, 1
octal sockets; 5—insulated flexible couplings; |
dial (Millen type 10039 or equiv.); 7 h.f. powdered-
iron tuning slugs (see text); |—s.p.s.t. on-off switch;
chassis; socket shield: 3-amp fuse and holder;
terminals; hardwore; wire; solder.

the slug in the neutralizing coil (L9)
for minimum output. L9 may have to be
stretched or compressed to obtain this
minimum.

With the antenna terminals open, an
interesting way of indicating the benefit
of low-noise neutralized triodes can be
tried. When the 6J6 and 6BZ7 are
properly neutralized, the noise level will
decrease if they are plugged in after
the rest of the set has warmed up. The
noise level will inerease when the 6AH6
is plugged in and warms up because it
is a pentode and hence noisy.

The “elevator-transformer” antenna-
input system is not absolutely necessary,
but if one can be obtained or home-
wound it will decrease the input grid
loading and allow us to gang-tune this
circuit.
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When the tuner was completed it was
compared with one of the better table-
model commercial sets. The results were
conclusive. With the commercial re-
ceiver, the desired signal could barely
be made out in the cross-talk of the
nearby stations. There was no enter-
tainment value here. The tuner, by
comparison, gave a strong, relatively
hiss-free signal with no cross-talk. Over
almost two years it has given fairly
consistent daytime and evening recep-
tion of New York City and Philadelphia
stations, from the Amherst receiver
location. The distances to these two
cities are about 170 and 225 air miles
respectively. Troy, N. Y.; Binghamton,
N. Y.; Providence, R. I.; Lawrence,
Mass.—in fact nearly every FM broad-

COIL TABLE

L1,2,4,5,7 | 32 turns No. 16 bore tinned wire,
3 inch dia., 3% inch long.
L3 2Y/3 turns No. 20 insulated wire inter-
wound with L4.
Ls 2'/; turns No. 20 insulated wire inter-

wound with LS.

3l/; turns No. 16 bare tinned wire,

L8 3% inch dia., | inch tong; tapped |

turn from ground.

Approx. i2 turns No. 20 enomeled

L9 copper wire, 3% inch dia., 3% inch
long. Number of turns adjwsted to

neutralize 68Z7 (see text).

Bifilor winding—I5 turns No. 26
RFCI, 2 enameled wire close-wound on l-
inch diameter form.
RFC3, 4, 20 turns No. 26 enameled wire close-

wound on 47000-ohm or higher. I-
watt insuloted resistor form.

cast station within 200 miles—has been
heard at least once. The antenna is a
folded dipole with reflector and director
mounted about 10 feet above the roof
of the house and rotated manually by a
homemade mechanism.

Long-distance FM reception is fas-
cinating, especially when freak condi-
tions occur. In the summer of 1951 the
receiver was taken to the White Moun-
tains of New Hampshire. In one even-
ing 18 stations were heard, ranging
from Ohio to as far west as Minnesota,
over distances of as much as 1,100
miles. END

Swuugested by N. Radicone, Brasklyn, N. Y,

“Howdy Doody heck! I'm the repair man. This set isn't fixed yet!”
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By B. FRANKLYN SHINN

Great improvement
results with little
labor and expense.

HE writer, who has been a church
organist for many years, recently
had occasion to play one of the
reed-type organs that are still
found in many churches. Firding that
the instrument was not adequate for
the size and acousties of the building,
I decided to experiment with electrical
amplification. The results were so far
above expectation that the solution may
provide a new source of revenue for
service technicians in designing and
setting up similar installations.

In “reed” organs the tones are gener-
ated by brass reeds vibrated by air
drawn past them by a foot-operated
bellows or a motor-driven blower. The
tones generated by the reeds are rich
in harmonic content but rather weak.
Efforts to reinforce the output by di-

172"

Fig. 1—Section through a modified dy-
namic headphone, showing the cork con-
tact pile at the center of the diaphragm.

Fig. 2—The completed contact microphone, with four rubber support
blocks mounted on the face of the earpiece cover.

rect microphone pickup and amplifica-
tion were not very successful. At high
output levels the sound was unpleasant
and the problems of acoustic feedback
were not easy to solve. The speakers
must be placed so that the organist can
hear the result, but the microphone can
“hear” it too! In seeking a solution I
reasoned that the top of the reed chest
would in all probability vibrate as a
sounding board, and would reproduce
the tones of the reeds. I mounted a con-
tact microphone at the center of the
reed chest on the SweELL organ. The
result was so good that I decided to
carry the experiment further.

The instrument was a two-manual
and pedal-clavier organ with 20 stops.
As each manual had distinctive tone
characteristies which I wanted to main-

DIMENSIONS TO SU!'T HE ADPHONE USED

RUBBER BLOCK
) DYNAMK HEADPHONE

RUBBER FOOT

3

.

CORK PILE VIBRATION LINK

i

Ve
TOP OF REED CHEST

Fig. 3—Microphone clamping method.
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tain, I decided to use a separate pickup
for each manual. The pedal-clavier tonas
could not be picked up without excessive
hackground noise, but in any case the
bass response was more than adequate,
since enough of the pedal tones reached
the two pickups provided for the manu-
als without the complication of a sepa-
rate input. Each pickup had to be
provided with a foot-operated volume-
control, and as the leads involved were
very long, the problem of hum had to
be kept in mind. It was decided to try
to develop low impedance devices for
the purpose.

Two contact mikes were made from
a pair of war-surplus 50-ohm dynamic
headphones. I carefully loosened the
cap from one headphone and cut a

circular hole abhout one-half inch in
f——————varv TO SUIT _
/4
3= 4
172" fe 54 o

1
a

DRILL & TAP FOR 6-32 ALLEN OR BRISTO SETSCREW

T M —
11/8 3/4
=3

DRILL 3732 HOLE TO ANCHOR CENTER OF DIAL CORD

Fig. 4—(a) Steel-wire bow dimensions.
(b) Driving pulley for volume control.
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Fig.

diameter through the center of the cap,
and also through the oiled-silk moisture
seal that covers the conical diaphragm.
With a card punch I cut enough dises
—3%-inch in diameter—from cork gas-
ket material to make a stack about 3%
inch high. I cemented these together
with Glyptal, and cencented the entire
stack to the center of the diaphragm
so that it projected through the hole
in the oiled-silk vapor seal. Then I re-
placed the cap. See Fig. 1. As the next
step I cut eight sections about 34-inch
square by 1% inch thick from a rubber
eraser, and cemented these to the face
of the cap as shown in Fig. 2. The tip
of the cork pillar protrudes just far
enough that when the rubber feet are
held firmly against a flat surface, the
end of the cork pillar rests squarely
on the same surface.

The microphone was then clamped
to the soundboard of the organ at the
desired point by screwing a block of
wood to the soundboard, and providing
a small clamping piece projecting over
the body of the mike. Another block
of rubber between the body of the
microphone and the clamping piece as-
sures that the vibrations of the sound-
board will be transmitted to the dia-
phragm through the cork pillar, but
flexible mounting of the heavier body
of the microphone will damp out trans-

5—Foot-operated gain-control assembly. Vertical block is

pedal stop.

mission through the mounting blocks.

A pair of 175-ohm, heavy-duty wire-
wound potentiometers—also war sur-
plus—made effective gain controls for
the microphones, and they stand vigor-
ous and continuous operation much
better than ordinary radio-type con-
trols. A method of mounting and operat-
ing these by foot then had to be
devised.

The instrument had a pair of pedals
that had orginally operated the bellows.
With the installation of an electric
blower, these pedals were no longer
needed, and they were taken over for
the job.

To convert the reciprocating motion
of the pedals into rotary motion for
the controls in the simplest way pos-
sible, we went back through ancient
history to what was probably the earli-
est system known to man: winding the
string of a bow around a shaft, and
making the shaft revolve by sawing
back and forth with the bow. Angle
brackets were fastened to the backs of
the pedals to serve as bearings for the
bows. The bows were bent from steel
wire to the dimensions given in Fig. 4.
(This steel wire can be taken from an
ordinary coat hanger.)

The controls were mounted back-to-
back on a U-shaped chassis with the
vertical sides of the U in line with the

TO 6CS GRID

NIKE
> 3WIRE TwiIST
2 /£
::.__.
%
> 1
TWISTED PAIR |175 W — i
> '
MIKE - S T2 +250V
i II o
[}
< 222K BF25V

T1,T2 50a TO GRID

e AAA

Fig. 6—Inputs are mixed through a simple and effective circuit using one 6SC7.
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bow-bearing brackets on the back: of
the pedals. The controls were wired so
that the ground side of the one control
is nearest the pedals, and the ground
side of the other is away from the
pedals, because one pedal will produce
clockwise rotation and the other counter-
clockwise rotation. See Fig. 5.

With the pivots for the bows akout
4% inches above the pedal hinges, the
bows will have a straight-line travel of
approximately 2 inches. To convert this
into an equivalent rotation, turn a
couple of drums out of brass or o-her
suitable material to a diameter of 3%
inch at the bottom of the groove. Sze Fig.
4-b. Drill the centers for the wblume
control shafts (% inch) and drill and
tap the drums for No. 6-32 Allen or
Bristo setscrews. Also drill a hole at
an angle through the rim of the drum
to provide an anchor for the bowstring.

Use only the best grade of dizgl cord.
Anchor the center of the cord 'to the
drum. Fasten the drum to the volume-
control shaft and turn the comtrol to
the OFF position. Tie one end of tne cord
to the bow where the bend occurs next
the pedal as shown in Fig. 5, molding
the pedal in the raised position. Wrap
one complete turn of the cord around
the drum and tie the other end to the
tip of the bow. Any service technician
who can thread up a dial ean do this
with his teeth while his helper halds his
hands behind his back!

It may be desirable to provide stiff-
ness in the hinges of the pedals so that
they will remain in any desired posi-
tion. We took over the pedals from an
old player piano whose hinges were
of the pin-ended shaft operating in
a socket-ended screw. Tightening the
screws was sufficient to provide the
desired feel for the writer. The vertical
block of wood between the pedals and
the controls prevents the pedals from
being depressed too far.

The mixer circuit is given in Fig. 6.
An electronic engineer could no doubt
improve it, but it worked. The main
amplifier was a 6C5 feeding a 6SL7
phase-inverter driving push-puil 6Vé’s
with negative feedback around fhe final
stages.

Experiment to find the best speaker
location. It goes without saying that
the largest speaker obtainable should
be used, and that adequate baffling must
be provided. Tweeters were tried, but
added nothing to the output. The use
of at least two speakers is recommended,
as the final tone frequently resembles
a pipe organ to a surprising degree,
and the essence of such tone is that it
seems diverse and not located at a
single source. Direct the speakers at a
plaster wall, or better yet, at the cor-
ners of several plaster walls.

Experiment to find the best lozations
for the pickups too. The center of the
back of the wind-chest is protably the
best location, as far as possiblz from
outside or internal supports so that it
is free to vibrate. It may be desirable
to try a location toward the tredle end
of the instrument to balance the result.
Consult the organist. END
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How practical
filter sections
differ from the
mathematicians’
loss-free ideal

By NORMAN H. CROWHURST

ROM correspondence I have re-
ceived since the publication of
“Loudspeaker Crossover Design” in

the July, 1952, issue of RADIO-ELEC-
TRONICS, it is evident that many—even
engineers—have more vague ideas about
filters than might have been expected.
Articles have appeared from time to
time, giving various details of filter de-
sign, complete with circuits and values,
or with charts or formulas from which
values can be calculated to suit indi-
vidual applications. This information
has included idealized response charac-
teristics, and a general impression
seems to exist that filters are special
circuits possessed of some magical
properties which can be achieved sim-
ply by applying the charts or formulas.
Mathematicians may be more fortu-
nate than the rest of us in being able
to understand the derivation of the
wonderful circuits presented in text-
books, but whether or not they under-
stand fully the practical implications of
their handiwork, they generally fail to
convey this information in terms the
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MID-SERIES TERMINATED £ )

Fig. 1—Artificial lines built up from
two types of low-pass filter sections.

technician who is not a mathematical
genius can understand. The truth is
that, even to the mathematician, com-
plete analysis of circuits containing a
number of reactance elements is highly
involved. Even our mathematical
friends look for short cuts. As anyone
who has tried taking a short cut knows,
it can be very useful when it can be
certain that the short cut really does
lead to the sume place as the regular
route.

Travelling up the line

Most filter designs are based on
transmission-line theory. To understand
this let us first look at the properties
of transmission lines. They consist es-
sentially of two conductors spaced
apart by dielectric material. The con-
ductors may be similar or different,
concentric or parallel wire—in all cases
the conductors possess resistance and
inductance distributed uniformly along
their length, and the dielectric between
them will introduce capacitance and in-

sulation leakage (conductance) also
distributed uniformly along the length
of the line.

The theory of transmission lines

deduces that attenuation along the line .

is due to conductor resistance and in-
sulation conductance. Time delay and
other effects are created by inductance
and capacitance. When these four quan-
tities are in a simple proportional re-
lationship the line is “distortionless”;
this means uniform attenuation and
time delay for all frequencies. As all
frequencies suffer the same time delay,
this means the phase delay of individual
frequencies will he proportional to fre-
quency. Such a distortionless line does
not occur naturally; insulation con-
ductance is usually too low (or insula-
tion resistance too high), to satisfy the
proportional relationship required. In-
creasing insulation conductance by de-
liberately making the line more leaky
is obviously undesirable because this
will increase the attenuation along the
line.

Long lines are usually loaded to make
them distortionless. This consists of ar-
tificially increasing inductance so that
correct proportional relationship is ob-
tained. There are two kinds of loading:
distributed and lumped. Distributed
loading is introduced by inserting mag-
netic material along the conductors to
increase the inductance uniformly all
along the line. Lumped loading is
achieved by inserting chokes—or load-
ing coils—at regular intervals along
the line, so the average inductance val-
ue satisfies the proportional relation-
ship required.

Theoretical analysis of lines with
distributed loading is quite simple, but
the mathematics for lumped loading be-
come formidable, and approximations
have to be made to obtain workable
formulas. These apply only over a
limited range of {frequencies; beyond
this range the approximations are not
good enough. It is obvious that a line
with lumped loading cannot achieve the
distortionless condition in the same way
as one using distributed loading; but it
does produce an approximation to the
distortionless condition nearer than the
unloaded line, within the range of fre-
quencies for which it is designed.

. . . and back again

But we did not start out to discuss
transmission lines—the real subject of
this article is filters. The transmission
line is merely a short cut to conven-
tional filter design. Enough has been
said to show that a distortionless trans-
mission line is somewhat a “castle in
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the air”. Filter design is based on an-
other approximation in transmission-
line theory, called the “loss-free line.”
In this approach, conductor resistance
and insulation conductance are both
assumed to be zero, so the line possesses
only inductance and capacitance.

Characteristic impedance

A loss-free line would be distortion-
less, and would possess what is called a
characteristic vmpedance. If the line is
terminated with a resistance equal to
the characteristic impedance, the volt-
age and current in this terminating
resistance will naturally follow the
usual Ohm’s law relationship; but the
signal voltage and current at any point
along the line will be identical in value
with that in the terminating resistance.
Progressive phase delay takes place
along the line, but this will not affect
either the values of voltage and cur-
rent or the phase relationship between
thent at any one point.

Now suppose the line is terminated,
not by a resistance equal to its charac-
teristic impedance, but by some other
value—either a different resistance, or
a reactance. The usual explanation of
what happens states that when the line
is terminated by its characteristic re-
sistance all the energy transmitted
along the line is dissipated in this ter-
mination; but when some different val-
ue is used, some of the energy arriving
at the termination is reflected back
along the line. The varying phase rela-
tions between the reflected components
of voltage and current and the original
forward-going components, cause the
effective impedance of the line measured
at different points to vary. The net re-

4
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Fig. 2—Attenuation curve of a typicql
low-pass filter section that is termi-
nated in its image impedance. See text.

sult: with wrong resistance termina-
tion, the impedance varies above and
below the characteristic value, having
maximum values at half-wave inter-
vals, and minimum values also at half-
wave intervals, but spaced mid-way be-
tween the maximum values; with re-
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FILTERS

actance termination the impedance of
the line varies so as to produce alter-
nately positive and negative reactance
components at similar half-wave in-
tervals.

This brief consideration shows that
even the comparatively simple loss-free
line, wholly theoretical as it is, can pro-
duce some quite complicated results if
tha operating conditions are not exactly
as planned, especially when it is re-
mambered that the wavelengths of dif-
ferent signals along the same line will
vary in inverse proportion to fre-
quency; so the impedance at the send-
ing end of a line mismatched at the
raceiving end will vary in a very com-
plicated way over a wide frequency
kand. However, in our short cut to fil-
ter theory, lines are always assumed
to be correctly terminated to avoid
these complications.

The simplest form of filter derived
directly from this imaginary loss-free
line is the low-pass type. A number of
sections of this type of filter are called
an artificial line. Fig. 1 shows such an
artificial line. (A high-pass filter mere-
ly has the positions of L and C re-
versed.) The basic difference from the
theoretical loss-free line is that the
inductance and capacitance of the line
are uniformly distributed along its
length, so each little bit of inductance
is between two littie bits of capacitance,
so finely divided that a true equivalent
would contain ar infinite number of
both inductances and capacitances. The
artificial line has a restricted, or finite,
number of elements.

Image impedance

The practical effect of this fact is
that the artificial line has a definite
cutoff frequenecy (it may be “high-pass”
or “low-pass”). The loss-free line had
no cutoff frequancy, remember (pro-
vided we do not take into consideration
the effect of transverse propagation be-
tween conductors. This enters the pie-
ture only when we get to waveguides).
The term imag- impedance is used to
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Fig. 3—Basic low-pass filter sections,
with corresponding m-derived types.
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replace what was called characteristic
impedance for the transmission line; it
signifies that if this image impedance
is applied as termination to the output
end, the impedance measured at the
input will be identical. What is often
overlooked about the artificial line is
that, besides having a cutoff frequency,
its image impedance also has a fre-
quency characteristic. Image impedance
is thus quite different from the charac-
teristic i1mpedance of the loss-free
transmission line.

If the artificial line is terminated at
what are termed mid-shunt points, rep-
resented at Fig. 1-a, the theoretical
image impedance rises to infinity (or
open circuit) at the cutoff frequency.
Below cutoff this image impedance is
resistive and starts from a value iden-
tical with the characteristic impedance
of the equivalent transmission line.
Above the cutoff frequency the theo-
retical image impedance becomes re-
active.

If the artificial line is terminated at
a mid-series point, as represented at
Fig. 1-b, the image impedance at cutoff
falls to zero (short-circuit). Below cut-
off the image impedance is always a
resistance and likewise starts from the
characteristic impedance of the equiva-
lent transmission line. Above cutoff, the
image impedance again becomes a re-
actance.

The usual way of showing the trans-
mission (or attenuation) characteristic
of such an artificial line is represented
in Fig. 2. Note that the attenuation is
zero right up to the cutoff frequency,
and from there it suddenly starts to
rise steeply. In curves of this kind the
filter is assumed to be terminated by
its image impedance, something which
is not always clearly stated.

Before considering the implications
of this fact on practical circuits, let
us turn to the next stage in filter deri-
vation—what are called m-derived fil-
ters.

The idea is that one of the elements,
series or shunt, in a basic section of the
artificial line, is modified by a factor
m (modification) and then the other
one is also modified and another ele-
ment (of opposite kind of reactance)
is introduced in such a way that the
image impedance in the pass range, i.e.
well away from cutoff frequency, re-
tains its original value. In practice, the
factor m is a fraction of 1.

Fig. 3 shows basic mid-series and
mid-shunt sections of artificial line to-
gether with the m-derived filter ob-
tained from each. Fig. 4 shows the at-
tenuation characteristic for one of these
m-derived filters. Comparing this with
Fig. 2, the advantages gained are that
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the cutoff slope is much steeper, and at
one frequency beyond the pass range
(indicated by the dotted line) thr at-
tenuation becomes theoretically infirite.
(In practice this attenuation is limited
by losses). This attenuation charac-
teristic is also plotted on the azsump-
tion that the filter is terminated by its
image impedance.

What an image!

Now to see what this assumption of
image impedance termination really
means. Fig. 5 shows how mid-zeries
image impedance varies with frequency
for a low-pass filter or artificial line
of the simple type (given by = = 1),
and for different values of m in series
m-derived types. Books on filters r2com-
mend using, as termination for a com-
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pass filter. In this example m =0.8.
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Fig. 5—How image impedance of low-
pass filters varies with different m values.

posite filter, an m-derived section with
a value of m = 0.6, because this value
of mm gives an image impedance that
adheres most closely to characteristic
impedance up to cutoff frequency. But,
even then, to get the idealized perform-
ance characteristic given in Figs. 2
and 4, the output load (loudspeaker)
impedance must look like one of the
curves of Fig. 5. Even if. and when,
the speaker manufacturer obliges, who
wants to load the amplifier with such
an impedance—since it will also “ap-
pear” at the input terminals? Every
type of filter has an image impedance
that either rises to open circuit or falls
to short circuit at cutoff frequency: but
the practical terminating impedance
never does this.

However, it is possible to design
“constant resistance” types which ap-
proach very closely te the idealized
characteristic. The second and conclud-
ing installment of this article will de-
sceribe such filters and their design.

(T0 BE CONTINUED)
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An old type of speaker
starts out a new life

under better auspices

By WERNER W. DIEFENBACH

RACTICALLY every home radio

now sold in Western Germany is

equipped to receive FM broad-

casting in the 87.5-100-mc band
(RADIO-ELECTRONICS, March, 1953, P.
63). The majority of German listeners
attach great importance to high-quality
reproduction, and insist on good audio
response from 40 to 12,000 cyeles, and
even higher. Their demands have com-
pelled German radio manufacturers to
develop low-cost wide-range speaker
systems. One of the most interesting
features of these new systems is the
trend to electrostatic speakers for the
high-frequency units.

h—.

I'ig. 1—Cross-sec-
tion through an
electrostatic speak-
er. The d.c. polariz-
ing voltage E pre-
vents ‘‘doubling”’
due toinertiaof dia-
phragm. See text.

%
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Electrostatic speakers in themselves
are not new. A number of types have
been designed and manufactured in the
past for general use, but their large
size and the high polarizing voltages
required prevented them from being
very successful. (Older readers will
remember the Kylectron, sold in the
United States in the late '20’s.—FEditor)
However, the electrostatic speaker has
distinet advantages as the h.f. element
in a two- or three-way system, where
its size and voltage requirements are
both small. It costs much less to manu-
facture than the dynamic type, and
has no pronounced resonant peaks be-
tween 7 ke and 20 ke.

be added to this movement. This
known as “doubling,” and is the reason

0STATIC SPEAKER”

Fig. 2—Isophon electrostatic tweeter.

In principle, the electrostatic speaker
is nothing but a two-plate capacitor
(see Fig. 1). The diaphragm A-—usual-
ly made of thin metal or metallized
plastic foil——forms one of the plates,
and is clamped at the edges (B and C).
The heavy back plate D, representing

the other plate of the capacitor, is

spaced a small distance from dia-

phragm A. A d.e. polarizing voltage
applied between A and D creates an
electrostatic attraction which tends to
pull the plates together. Since only A
is flexible enough to move, it bends in
at the center, but is prevented from
actually touching D by the mechanical
design of the speaker.

Now, if an a.c. signal is superimposed
on the d.c., diaphragm A will move in

and out in accordance with the a.c.
variations. (Without the d.c. bias pulling
it toward D,
swing almost twice as far in the op-
posite direction on the second half-
cycle—its inertia alone would carry it
an equal distance back past the original
position, and the driving force of the

the diaphragm would

second half-cyele of the signal woul'd
is

why the d.c. polarizing voltage is essen-
tial.) Good efficiency requires high d.c.
bias voltage or very small normal
clearance between A and D.

Fig. 2 shows a typical modern elec-
trostatic tweeter (Isophon). The dia-
phragm is 3%g inches in diameter, and
the speaker is only 3% inch deep over-
all. The coil at the right is part of the
high-pass filter that prevents the
tweeter from being damaged by low
frequencies. The circuit for feeding the
tweeter is given in Fig. 3.
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Coil is part of the high-pass filter.

In this arrangement the speaker is
fed with about 250 volts polarizing bias
through R1. C1 and L1 form a high-
pass filter between the impedance-
matching tap on the output trans-
former and the speaker. The low-
frequency cutoff (turnover) of the filter
can be varied by adjusting the pow-
dered-iron core of the coil. L1 has a
maximum inductance of about 40 mh
and a d.c. resistance of about 125 ohms.
Higher values of inductance develop
excessive voltage at the turnover
frequency.

The filter is adjusted for a turnover
WOOFER

QUT AMPL OUT TRANS

Fig. 3—Schematic of two-way speaker
system with Isophon electrostatic unit.

between 7 and 8 ke. The remarkably flat
acoustic-pressure curve between 7 ke
and 20 ke is shown in Fig. 4.

The speaker is coupled to the filter
network through C2, and can be dis-
connected from the circuit if desired
by opening switch S.

Directivity
High-frequency speakers are notori-

ously directive, so that listeners sitting
off the main axis of a tweeter without

RADIO-ELECTRONICS
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projects. All equipment and lessons are
yours lc keep . . . you have practically
everythi 1g you need to set up your own
profitakl: Radio-Television serv.ce shop.

YOU BU"-D the Television set and

#he pcwerful superhez radio recelver shown
tbove IN ADDITIONN to t1e other test units
shown here (many ar-~ not shown because of
lack of 3space). All equipment I send you I3
YOURSE TO KEEP.

MAIL COUPON
TODAY!
NO OBLIGATION

1 invite you to get all the facts—

FREE 1o 3 BIG

Kwant 1ou to have A LL the facts about

my new 10-MONT Radlo-Televisien Tralning
—without cost! Rush coujoa for my three big Radlo-
Television books: ‘‘How tc Make Mone- in Radlo-
Televislon.” PLUS my new llustrated Tel=vision Bul-
letin PLUS an actua! sam jle SpraySerry Lasson—ALL
EFREE. No obligavion ant po salesman wil call. Mall

toupon NOW] Oty et =38 M eanh

APRIL, 1953
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SPRAYBERRY ACADEMY OF RADI

r--------------------------------.----“

»
» 111 Nerth Canal St., Chicago §, Il
1
]

vision Training Plan. I

Name S AREIC_ 0 5

HOME in spare hours. Keep on witax rour
present job and income while learning. With
each training ‘‘package’ unit, you rzc=ive
extra plans and ‘‘Business Builder” igeas for
spare time Radio-Television jobs. New “ele-
vision stations everywhere, open vas: new
opportunities for trained Radio-Tel=vision
Technicians—and those in training. M you
expect to be in the armed forces lates, toere
is no better preparation than practical
Sprayberry Radio-Television training

111 NORTH CANAL ST.
Dept. 20-V, Chicago B, 1ll.

! SPRAYBERRY ACADEMY OF RADIO, Dept. 20-V, :
[

Please rush to me all_ information on your 10-MONTH Radiobele. §
understand this does not obligate me andi :hat

no salesman will call upon me. Be sure to include 3 books FREE. »
[ ]

]

.......... . tos oo vAgel . SR o e g :

]

[ ]

[ ]
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FREQ-KC

Fig. 1—Response of Isophon tweeter
is remarkably flat above turnover.

a special wide-angle distribution horn
may not hear much of the high-fre-

Fig.

5—Koerting curved-plate electro-
static tweeter has wide-angle distribution.

15K esereaes 10K == =TK

Fig. 6—Horizontal distribution pattern
of the Koerting electrostatic tweeter.

quency radiation. This disadvantage is
overcome in one electrostatic tweeter

(Koerting) by giving the diaphragm
and back plate an outward curvature.
See Fig. 5. The success of this design
can be seen in the horizontal-distribu-
tion pattern of the Koerting tweeter
(Fig. 6).

A three-way speaker system made
by Koerting for high-quality receivers
is shown in Fig. 7. The characteristics
and mounting of the individual speakers
are designed to distribute all frequen-
cies uniformly throughout the room.
Extensive tests indicate that these units
have good service life as well as excel-
lent frequency response, even at high
relative humidity. END

Fig. 7—Three-way speaker system used in high-quality
German radios. The electrostatic unit is in the center.

RELIABLE WIDE-RANGE AUDIO OSCILLATOR

IDE-RANGE audio oscillators

featuring low distortion and a
high degree of stability are rapidly be-
coming a necessity. This capacitance-
tuned Wien bridge audio oscillator is
described through the courtesy of Cor
nell-Dubilier.

The unit covers from 20 to 20,000
cycles in three ranges. The lowest range
tunes from 20 to 200 cycles when the
20-megohm resistors are in the bridge.
The bands are tuned with a standard
2-section, 365-uuf tuning capacitor (C2
and C3) instead of the 4-section, 500-
wuf unit often specified for use in these
instruments. C1, C4, and C5 are 50-unf
APC-type air trimmers. C1 compen-
sates for the stray capacitance across
C3. C4 and Cb5 raise the capacitance
range to 40-400 uuf. The tuning capaci-
tor is mounted on a plastic plate sup-
ported above the chassis on standoff
insulators. The portion of the chassis
immediately below the tuning capacitor
is cut out to minimize stray capaci-
tance. An insulated shaft connects the
shaft to the tuning dial.

The resistors used in the bridge
should be accurate to 1%, so we rec-
ommend precision resistors unless you
select them on an accurate bridge from
a supply of '%-watt units. The range
switch is a 2-pole, 3-position rotary type
with ceramic insulation.

The power supply is mounted below
the chassis with a partition shield to
isolate it from the hum-sensitive parts

of the circuit. Heater leads are twisted
and dressed close to the chassis. All
grounds for the 12AT7 return to one
point on the chassis.

Use the following procedure in pre-
paring the oscillator for calibration:

1. Set the stider on the 10,000-ohm
bleeder resistor about one-fourth the
way up from the grounded end.

2. Set the range switch to x 1.

3. Set the OSCILLATION CONTROL to
maximum resistance, connect a pair of
high-resistance phones to the low-im-
pedance output jack, then set the OUT-
PUT CONTROL to the middle of its range.

4. Set C1, C4, and C5 to about three-

set the tuning capacitor C2-C3 to
maximum capacitance (fully closed).

5. Turn on the power and let the
tubes warm up. Listen for a tone in the
phones. If you don’t hear one, advance
the OUTPUT CONTROL and turn the tun-
ing capacitor to minimum-capacitance
position. Advance the OSCILLATION CON-
TROL until a tone is heard.

6. Use a high-resistance voltmeter to
set the slider on the voltage divider to
exactly 250 volts, then repeat step 5.

The instrument is now ready for cali-
bration. Follow the procedure outlined
in the article “Calibrating Audio Oscil-
lators” in the October, 1948, issue of

fourths of maximum capacitance and RADIO-ELECTRONICS. END
rIx xio xw00 0SCILLATION CONT
:2%55 25K .5 HIMP OUT
- —~4t
I < 4 Tl LAY @
! S 200K ! 5 S10W
| 12AT7 r
T
i 4
! “ﬁ O 5 L0 IMP OUT
| it
I "W
. [20]mes b
i 3 IN/2OVEA ) 250V%
\ ::/2.2K/2W/—":: 3K W
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i X100 l
+ ‘
= 01,04,05- S0pwt; C2,C3-DUAL 365ppf  12AT7  6AQS 20/5W/WW  20/450V
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Heathkit

' SUPERHETERODYNE R E C E I V E R K I TS

@ High gain dual iron core tuned type IF transformers
@ AC transformer operation for safety

@ Continvously variable tone control

® Sturdy punched and plated steel chassis

® Ideal for custom installation

® Full AVC action

@ Inverse feedback for improved frequency response
® Kit supplied with all necessary construction material except speaker and
cabinet, (Available separately if desired).

ircuit.

. all wave cir i

6 (ubfcs"‘ continuous c02v0

3 rangte e 1o ovet e

er:\?:%:icydcs, shipping 7
11 1bs. 7
Model AR-

$ 23050

Two excellent radio receiver kits featuring clean design and open layour for
simplified construction. Satisfy that urge to build your own radio receiver and
select the model which mects your requirements. Both receivers feature con-
tinuously variable tone control, & radio phono switch and phono input and an
AC receptacle for the phono motor. A six inch calibrated slide rule type dial
with a 9 to 1 ratio vernier dial drive insures easy tuning.

SHIPPING INFORMATION

ON PARCEL POST ORDERS include postage for weight ORDERS FROM CANADA must include full remittance
shown and insurance. (We insure all shipments.) Don’t worry for merchandise.
about sending more than the correct amount — if you send us Orders processed on the same day received. Customers na-
too much, every extra cent will be promptly returned. tified of unavoidable delay. _

ON EXPRESS ORDERS do not include transportation U. S. postal or express money orders, bank drafts or checks
charges. They will be collected by Express Agency on delivery. are acceptable. Do not send loose coins or stamps.

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

EXPORT AGENT
RO RO o EATH cCOMNMPAN
CA;I[: ARLAB-N Y.
R  ...BENTON HARBOR 20, MICHIGAN — 4
ORDER BLANK
SHIP VIA
[0 Parcel Fest
|
A\'\‘z& L Y i - Ex?rm
[ Freight
[] Best Way
54 ; o = (PLEASE PRINT)

IOUANTITY ITEM ' PRICE QUANTITY ITEM PRIC:
Heathkit Oscilloscope Kit—Model 0-8 (29 Ibs.) $43.50 Heathkit Square Wave Gen. Kit—Model SQ-1 (14 Ibs.) $29.50
Heathkit Intensifier Kit (0-8 only) No. 339 (1 Ib.) T 7.50 Heathkit AC VTVM Kit—Model AV-2 (5 Ibs.) 29.50
Heathkit Voltage Calibrator Kit—Model VC-1 (5 Ibs.) 9.50 Heathkit Intermodulation Analyzer Kit—Model IM-1 (18 Ibs.) | 39.50
Heathkit Electronic Switch Kit—Model 5-2 (11 Ibs.) | 19.50 ) | Heathkit Regulated Power Supply Kit—Model PS-2 (20 bs.) | 29.50
Heathkit Scope Demodulater Probe Kit No. 337 (1 Ib.) 4.50 Heathkit Handitester Kit—Model M-1 (3 Ibs.) 13.50
Heathkit T.V. Alignment Generator Kit—Model TS-2 (20 Ibs.) | 39.50 Heathkit Decade Resistance Kit—Model DR-1 (4 ibs.) 19.50
Heathkit Q Meter Kit—Model QM-1 (12 Ibs.) 39.50 Heathkit Decade Condenser Kit—Model DC-1 (4 Ibs.) 16.50
Heathkit Grid Dip Meter Kit—Model GD-1 (4 Ibs.) 19.50 Heathkit Impedance Bridge Kit—Model 1B-1B (15 Ibs.) 69.50
Heathkit VTVM Kit—Model V-6 (7 Ibs.) 24.50 Heathkit Battery Tester Kit—Model BT-1 (3 Ibs.) 7.50
Heathkit RF Probe Kit No.309 (1 Ib.) 5.50] [ Heathkit Resistance Substitution Box Kit—Model RS-1 (3 Ibs.)| 5.50
Heathkit HV Probe Kit No. 336 (2 Ibs.) 5.50 Heathkit F.M. Tuner Kit—Model FM-2 (9 Ibs.) 22.50
Heathkit Peak-to-Peak Volt. Probe Kit No. 338 (2 Ibs.) 6.50 Heathkit Broadcast Receiver Kit—Model BR-1 (11 Ibs.} 19.50
Heathkit Visual-Aural Signal Tracer Kit—Model T-3 (8 Ibs.) 22.50 Heathkit Three Band Receiver Kit—Model AR-1 (11 Ibs.) 23.50
Heathkit Condenser Checker Kit—Mode! C-3 (7 Ibs.) 19.50 Heathkit Amplifier Kit—Model A.7 (10 tbs.) 14.50
Heathkit RF Signal Generator Kit—Model SG-7 (7 Ibs.) 19.50 Heathkit Amplifier Kit—Model A-7A (10 Ibs.) 16.50
Heathkit Tube Checker Kit—Model TC-1 (12 Ibs.) 29.50 | Heathkit Amplifier Kit—Model A-8 (19 Ibs.) 33.50
Heathkit T.V. Tube Adapter No. 355 (1 Ib.) 4.50 Heathkit Amplifier Kit—Model A-8A (19 Ibs.) 35.50
Heathkit Battery Eliminator Kit—Model BE-3 (20 Ibs.) 24.50 Williamson Type Amplifier Kit (Type: )

Heathkit Vibrator Tester Kit—Model VT-1 (7 Ibs.) 14.50 Shipped express only
Heathkit Audio Generator Kit—Model AG-8 (16 Ibs.) 29.50 WA-Pl Preamplifier Kit (7 ibs.) (Shipped exp. or p.p.) 19.75
Heathkit Audio Oscillator Kit—Model AQ-1 (14 Ibs.) 24.50
Heathkit Audio Frequency Meter Kit—Model AF-1 (15 ibs.) 34.50
*Please ship C.O.D. [J Postage enclosed for—________|bs. Enclosed find [J Check [J Money Order for.

APRIL, 1953
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rus vow vown o v DU~442-A

Piece-by-piece or “‘as is”’—
this antenna relay unit is a
real surplus goldmine for

transmitting amateurs

eetee

o

“" 4 [
)\‘J.l_ #

3> L
ANTENNA

CURRENT
INDICATOR

REMQTE

i e

HE supply of worth-while wavr

surplus electronic equipment has

virtually disappeared from the

market. Faced with this hard fact,
we should re-examine the equipment we
have already bought and “stashed”
away against some vague possible fu-
ture need. The antenna relay unit for
the 274-N and ARC-5 command trans-
mitters, known variously as the BC-
442-A or by the Navy model number
CBY-29125, was purchased by thou-
sands of amateurs and experimenters;
but many who bought these compact
little units still do not realize what a
treasure they have. The aim of this
article is to tell them. The diagram of
the BC-442-A is shown in Fig. 1. The
LOCAL-REMOTE switch and the connec-
tions shown in dashed lines were pro-
vided in earlier models of the BC-442-A.
Lead A is omitted in units using the
LOCAL-REMOTE switch.

The 2-inch G-E or Weston antenna
current indicator has specially shaped
pole pieces which produce a nonlinear
d.c. characteristic which partially com-
pensates for the nonlinearity of the r.f.
thermocouple used with it. The dial
scale is calibrated from 0 to 10 in purely
arbitrary linear units. Table I shows
the current versus scale readings of the
meter.

The unusually low resistance of the
movement (3 ohms =+ 209% ) makes the
instrument very voltage sensitive. To
demonstrate this fact, I constructed a
simple voltaic cell by placing a quarter
and a copper penny on opposite sides of

Top view of the BC-1442-A.
The vacuum capacitor fits
cavity in bottom cover.

a piece of note paper that had been
moistened with the tongue. This cell de-
flected the meter pointer a full two divi-
sions. You will note that while the full-
scale current is around 5 ma, 1 ma
drives the pointer to half-scale. This
makes the meter very useful in any
application where a substantial indica-
tion of very low current is desired and
vet where considerable peaks of current
—peaks that would damage a micro-
ammeter—must be anticipated. A typi-
cal use is contained in the article “S-
Meter From Surplus” on page 47 of the
June, 1952, issue of RaDI0-ELECTRONICS.

The meter is designed, however, to be
used with the thermocouple located in-
side the case of the BC-442-A. This
thermocouple develops its rated 19.5 mv
of d.c. across the meter terminals when
approximately 0.75 amperes of r.f. cur-
rent flows through the LINE terminals
located at the ends of the unit. Table II
shows the relationship between r.f. cur-
rent through the thermocouple and the
scale reading of the meter. The im-
proved linearity shown by the indica-
tions listed in Table II is the result of
using the special meter pole pieces
mentioned previously.

You will note that a substantial
meter indication is had with as low as
100 ma of r.f. current. The sensitivity
cannot be further increased by substi-
tuting a microammeter for the meter in
the unit. A thermocouple is a very low-
impedance limited-voltage-generating
device, and it cannot push any signifi-
cant amount of current through the

www americanradiohistorv com

By JOHN T. FRYE

high resistance—usually several hun-
dred ohms—of a microammeter coil.

Applications

The amateur or experimenter can
find dozens of important uses for this
sensitive r.f. thermocouple and meter.
For example, when very short leads
were used to connect the LINE terminals
of the thermocouple between the bottom
of a center-loaded 75-meter whip an-
tenna and the ear body, shock excitation
from a BC-696-A transmitter running
40 watts input and feeding an antenna
several feet from the car was sufficient
to produce a half-scale reading on the
meter. You can easily tune a whip an-
tenna by tuning the transmitter to the
desired frequency and then trimming
the loading coil for maximum shock-
excited current.

The man who likes to experiment
with antennas can place the thermo-
couple directly across the center of a
receiving dipole cut to the frequency
and placed several wavelengths away
from the transmitting antenna. A
twisted pair or shielded leads can be
run from the thermocouple back to the
meter at the operating position. Vary-
ing the spacing or length of elements in
the transmitting antenna, will result in
a change in current of the receiving
dipole.

If it is desired to measure the an-
tenna current produced by any except
the smallest transmitters, the .75-am-
pere maximum reading of the thermo-
couple-and-meter combination will not

RADIO-ELECTRONICS
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er METER

HIGH VOLTAGE RELAY

Underside of the antenna relay unit, with cover removed to show components.
The resistor between ground and the rEC terminal is not used in all models.

be adequate. However, if the ouilt-in
r.f. transformer is used ahead of the
thermocouple, the current-measuring
capacity is roughly increased by a mul-
tiplier of 10 to a maximum capecity of
7.5 amperes of r.f. current. This special
transformer can be seen in the picture
and is shown in the wiring diagram of
Fig. 1. If it is to be used, the parts
should be left mounted in the case ex-
actly as they are, for changing the lead
lengths from the transformer to the
thermocouple will change the rveadings.

The spring carrying the moving con-
tact points of the high-voltage relay
can be shifted so that instead of press-
ing against the inside of the fixed con-
tact point farthest from the end of the
case it presses against the outside of the
fixed contact neavest the side of the
case. Then, if the switch is thrown to
the LOCAL position, the r.f. current can
be read when applied to the TR and ANT
terminals.

Table III shows the relation between
measured r.f. current applied to these
terminals and the meter reading. The
last two figures on this chart were esti-

mated because the r.f. meter used for
calibrating went only to 5 amp.

The relay is a nice little item. It con-
sists of a set of s.p.d.t. contacts with
excellent high-voltage insulation and
exceptional spacing that provide very
low capacitance and good arc-stopping
characteristics. In addition, there is
another pair of s.p.s.t. normally-open
contacts. As can be seen from the bot-
tom-view photo, the action of the relay
armature is a torque affair instead of
the usual straight up-and-down pull.
Two coils connected in series produce
this torque. Each has a resistance of
90 ohms, making a total of 180 ohms.
The relay was designed to work on 28
volts d.e. with a current of 155 ma. A
30-volt stepdown transformer, a 200-ma
selenium rectifier, and a 50-uf filter
capacitor can be used to make a power
supply (see Fig. 2) for operating this
and other 24-28-volt relays.

This particular relay can be used for
send-receive switching of single-wire
antennas. The extra set of contacts can
be employed to ground the receiver an-
tenna lead-in while transmitting. just

TABLE I TABLE 11 TABLE Ili
(Meter alone) (Thermocouple and Meter) (Using r.f. transformer)

D.C. ma. Scale R.F. amps. Scale R.F. amps Scale
1 5 1 1 1 5
2 1 2 2 1.5 1.25
3 1.75 3 4 2 2.5
4 2.5 4 5.5 2.5 3
1 5.2 .6 8.25 3 4
2 7.5 .75 10 6 (Approx.) 8
3 9 7.5 (Approx.) 10
4 9.6
5 10.2

www americanradiohistorv com

as was done in the original setup. The
relay can also be used for switching r.f.
inside the transmitter or for switching
connections carrying very high volt-
ages. You need not worry about the relay
wearing out. It originally aperated with
each closing of the key on the 274-N
transmitters!

The final valuable item of the unit is
the 50-uuf, 5,000-volt vacuum capacitor
originally mounted beneath the tuning
unit but pictured beside it in the top-
view photograph. It features a high
voltage rating, excellent stability, and
low inductance. The first and third fea-
tures make it very useful in eliminating
TVI. When connected hetwzer: the plate
and filament or grid and filament of a
transmitter final amplifier. it provides
a low-impedance bypass Jor high-
frequency harmonics that otherwise
would have to return through the tank
circuit and so could reach the antenna
and be radiated. Phil Rand, in his book-
let on TVI prevention, gives excellent

RECEPTACLE
OQUTSIDE VIEW
OF CONTACTS

o emmmalem—"

. 1y <ll
LDCAL REVOTE SW ScET'XT _J

Lo e METER:

Fig. 1—Diagram of the BC-112-A unit.

suggestions on how this identical ca-
pacitor can be used to good advantage.
It can also be used to pad a high-
frequency final tank circuit for operat-
ing on a lower band.

The stability and low inductance of
the capacitor also make it an excellent
one to be used with a grid-dip meter
for measuring the inductance of small
coils. The coil is connected directly
across the capacitor with very short,
heavy leads, and then the resenant fre-

200MA SEL RECT
—_—

IMVAC g"g;ov i‘-l]: Sov _

2—Diagram of an inexpensive 28-
\ot d.c. supply for surplus rel;ys,

quency is determined with the grid-dip

meter. The inductance of the coil in
microhenries equais

25,330

C«f

where C is the capacitance in unf (50
in :his case) and f is the resonant fre-
cuency in megacycles.

It is obviously impossible to point
out all of the various uses of the BC-
442-A and its components. It is hoped,
though, that this discussion of the
characteristics of these several items
will enable you to use them more in-
telligently and confidently than you
otherwise could have done. END
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Faster
Starting

The exclusive RADIART de-

sign permits the briefest

= “possible “Warm-up” period,

thereby making the RADIART
vibrators practically instan-
taneous starting. This added

feature means greater per-

Longer
Lite
There’s more for your money
in every RADIART vibrator-
they last longer! Precision
manufacture, using only the

finest materials, assures long

lasting, trouble-free perform-

Complete
Replacement Line

RADIART has a CORRECT re-
placement vibrator for every
original equipment vibrator.
12 Radiart vibrator types
serve over 89% of all popu-
lar replacements. NOW..THE
NEW 6300 SERIES IS READY
FORTHE NEW ’53 car MOD-
ELS with radios having 12

Seal-
Vented

Sealed at the factory to pre-
vent the formation of an
insulating film on the points
while the vibrator is on the
shelf...the sealed vent auto-
matically opens when put in

yse to allow the vibrator to

formance. ance. volt circuits. “breathe”.
pa%wz& 611 Seuricomon &w«qw&w,
THE RA DIA R T CORPORATION cieveranp 13, oHio
VIBRAURS o AUTO AERIALS o TVANTENNAS o ROTORS o POWER SUPPLIES
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cas-nvmon TRANSISTORS

CBS-HYTRON

Moiskure-resistant
|

kol Plug4n or solder-in GERMANIUM 3 :
' CRYSTAL R B MPREGNATED
Ry RUGGED CASE

1
w Sturcly triangular basing

ACTUAL SIZE Pola ba nnzction i
olgead;base conpactions CATWHISKERS /0o , WELDED

CONNECTIONS

Auto-electronically formed

TINNED —
= COPPER-CLAD i1 i NICKEL
Thoraughly stabilized STEEL LEADWIRES @ |} SILVER PINS (3)
(015 DIAM.) . -

Operate up to 55° C
CBS-HYTRON '

PT-2S

MECHANICAL FEATURES

1. Single-ended construction gives maximum mechanical stability.

2. Rugged triangular basing design resists shock and vibration.

3. Dual-purpose cornections permit use of flexible leads or stiff plug-in base pns.

4. Direct soldering of germonium wafer to base rupport guarantees positive cantact,

AND YOU CAN BUY THEM NOW! | "ol

5. Glass-filled plastic case and high-temperature impregnating wax assure moiture=
resistant, trovble-free operation.

Already a major producer of germanium diodes, CBS-Hytron
now offers you prompt delivery of tranasistors: Point-contact g
offers tvery of traasistors: Point-con
- EMITTER  COLLECTOR
CBS-lytron PT-2A (for amplifying) and PT-2S (for switching). ?___J/— E.,mm ‘@3, e IR
BASE L 4

Both have stable characteristics and are guaranteed moisture- @ ICEe:

{

) . ) - ¢
resxstant. Z\‘ot.e ﬂexnple l-eads W elQed to base pins. You may spldgr Transistor  Basing Diagram  CBS-Hytron &
flexible leads into circuit. Or snip them (o use stiff base pins in Symbol (bottom view) T-2 socket S
CBS-Hytron type T-2 socket. Note similarity of pin layout to that of tran- e

sistor symbol. CBS-Hytron type T-2 tran-
. L. . sistor socket features groove to guide pins O——*—p&g_

Triangular arrangement of base pins is stronger . . . avoids bent  into socket. Also anti-burn-out design to in- T |

8 . 2 . sure that base connection of transistor will
pins. Easy-to-remember basing layout simulates basing svmbol  always be made first.

g o ), g 8 P 4 5 [ T T\ STANT COLLECTORL | T CHARACTERISTICS
(see diagram). I olarlzétlon mz{kesA socket connectngn; foolproof. 39 I Ry - EM'E;EF}HYTRON i
You are assured of uniformly optimum characteristics by elec- |5, |\t TYPIGAL COLLECTOR | : 2 3
: : . . d £ oMA CHARACTERISTICS T .
tronic control of pulse forming. Thorough aging achieves maxi- |5 | /] 2 ~.CBS-HYTRON PT-24 L
R i ) T, = e 5 cl Ma
mum stability. You may operate these (ransistors up to 55°C. |3 /_r,,,\Bl‘—“—/r’ &= 1
And you can order both CBS-Hytron PT-2A and PT-2S for |§'2\ ‘ o 5
5 ‘ ;
immediate delivery. 3 5~ 05 0 — ]
gs CoL LEGTOR VéETAé?Vc ﬁ)us?s . il [V elvoLTs)

[

MANUFACTURERS OF RECEIVING TUBES SINCE 1921
HYTRON RADIO AND ELECTRONICS €CO.

A Division of Columbia Broadcasting Syitem, Inc,
Main Office: Danvers, Massachusetts

WRITE FOR DATA. Complete free data on CBS-Hytron
PT-2A and PT-2S . .. and the T-2 socket . . . are yours for
the asking.

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES » GERMANIUM DIODES AND TRANSISTORS
APRIL, 1953

www.americanradiohistorv.com


www.americanradiohistory.com

84 | CONSTRUCTION

ELECTRONIC
INTERVAL

TIMER

By JOHN L. HARNED

(Above) Timer layout and
wiring. Fig. 1 (below)—
Basic time-constant cir-
cuit. Fig. 2 (right)—
Schematic of the timer.
Type 1C21 is a cold-
cathode thyratron triode.

el 1

}

Turns equipment
on or off after
any time period

from 6 seconds to

15 hours or more

TIME Sw

S2-a_» NO_ZRY2H 6

T IS often convenient and sometimes
necessary to have a means of turn-
ing various types of electrical equip-
ment on or off automatically, after

a predetermined time interval. This
electronic interval timer does just that,
and combines versatility, dependabil-
ity, and ease of operation with low cost,
simple construction, and minimum oper-
ating power.

The design of the electronic interval
timer is based on the characteristics of
an R-C circuit when connected to a d.c.
voltage supply. See Fig. 1. The time
the capacitor will take to charge to the
applied voltage E can be computed from
the circuit constants. Such time ¢ is
represented by the formula

t=RC [ loge EC-4 >
EC

where R is the resistance in ohms, C
is the capacitance in farads, loge is the
natural logarithm, E is the supply volt-
age, q is the required charge in cou-
lombs, and t is the time required in
seconds. The charge is equal to the
product of the capacitance in farads
and the voltage across the capacitor.
Thus the time it takes for the voltage
across a capacitor to build up to a pre-
determined value is directly propor-
tional to the resistance in series with
the capacitor. Any time desired to
bring the capacitor up to a certain
charge ¢ can be obtained by changing
R while maintaining C and E constant.
The design of the electronic interval
timer has been based on this relation-
ship.

Circuit operation

The operation of the timer circuit
(Fig. 2) is relatively simple. When the
power switch S1 and the timer switch
S2 are closed, Cl begins to charge
through R1 and R2. When C1 has
charged to the breakdown potential of
V1, V1 conducts and energizes relay
RY1. This closes RY1’s relay contacts
which in turn causes C2 to charge
through R3 or R4, depending on the
position of S4. When V1 conducts, C1
discharges rapidly through the low re-
sistance of RY1 and V1 until the ex-
tinguishing potential of V1 is reached.
When this happens relay RY1 is de-
energized and RY1’s contacts open
again.

SEL RECT - I00MA
s, RS +

WA .
0w T RY2-2
Wy al+ NEC

3050V R73

@PL

23 FINCTION SW
o TURN ON

VAL SW

P
RIQATK
>

R2 STIME (ONT
2MECS W I

NC TURN OFF
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Yes, you can build a better car radio repair

business

#h the help of Delco Radio and here is why: fully
one-half the cars that pass Your door are Delco Radio-

equipped; Delco Radio alone can supply

you wit

Delco Radio original equipment replacement parts plus
universc) replacement parts; Delco alone can supplY
you with @ complete and comprehensive Delco Radio

Service Manual plus monthly issues of "Testing
bulletin giving the v i
testing and i

sensational new !

To get this start toward © r car ra
business You need the Delco Radio
tegm—Yyou need only get together with your
nearest United Motors Electronics Distributor.
Don't delay . - - act today!

DELCO RADIO

DIVISION OF GENERAL MOTORS CORPORATION,KOKOMO,INDIANA

» GENERAL MOTORS PRODUCT mﬂmt A UNITED MOTORS LINE
ororts’

DISTRIBUTED BY ELECTRONICS WHOLESALERS EVERYWHERE

WW i i
w americanradiohistorv. com

Tips,' @
n on

DELCO
RADIO
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NO FIGHT
TONIGHT

l
That’s Why Top Service Men

Install PERMA-TUBE
the Mast that’s UP TO STAY

Television set owners aren’t happy when the set goes out on a big night
and the antenna is ruined because an inferior mast failed from inside
corrosion or high winds during a storm.

That's why more and more smart service men are protecting their
reputations for good work by installing J&L Perma-tube TV masts. They've
found that—1. PERMA-TUBE is made of special high-strength J&L steel
that stays up in storms that flatten masts of conduit or other types of tubing.
2. PERMA-TUBE is pretreated with vinsynite and then coated inside and
out with a metallic vinyl resin base. The result—corrosion proof masting
that doesn't weaken or cause ugly rust streaks on the customer’s home.
3. PERMA-TUBE is easy and economical to install—the only mast with both
ends of the joint machine fitted.

You can get PERMA-TUBE in standard lengths, diameters and wall
thicknesses. Write today for complete information and the name of your
nearest distributor.

HERE'S INSIDE INFORMATION ON WHAT CORROSION DOES

= -

Section of ordinary conduit Section of PERMA-TUBE after
tubing used for TV mosts after 500 hours salt spray test
96 hours in a salt spray test shows no evidence of corro-
{A.S.T.M. Designation B-117- sion. Strength hos been re-
49T) to accelerate corrosion. tained and the chance of rust
Extensive rust inside the mast streaks on owner's home are
has reduced strength—caused eliminated. Note sturdier wall
rusty water to drain onto the thickness of Perma-tube
owner's home. sample.

FOR COMPLETE INFORMATION MAIL THIS COUPON TODAY

e e e e o e e e e e e — )

Jones & Laughlin Steel Corporation
496 Gateway Conter
Pittsburgh 30, Pa.

Without charge, please send me: [] Name of nearest distributor

Name — .= T _
c

pany-

Address

[ Complete information on Perma-tube

m

|
|
|
|
|
|
1
|
|
!
|
1
!
!
!
|
l
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|
|
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|
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|
|
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This cycle repeats itself until the
charge on C2 reaches the potential nec-
essary to break down V2. When V2
conducts, the control relay RY2 is ener-
gized; this closes contacts RYZ2-a,
RY2-b, and RY2-¢, and opens contacts
RY2-d and RY2-e. RY2-a can turn on
an external electrical appliance; RY2-d
can turn off an external electrical ap-
pliance; RY2-e turns off the timing cir-
cuit when relay RY2 is energized; con-
tacts RY2-b are holding contacts to
keep relay RYZ2 energized; and con-
tacts RY2-c discharge C2 after relay
RY2 has been energized.

2
T I+
|5L—/ o |

o

T

3 9
TIME INTERVAL IN HOURS
S4 IN LONG INTERVAL POS

TIME CONTROL (R2) VALUE
MEGOHMS

o l———1—4+—1-

12 15

]
144

TIME CONTROL (R2) VALWE
MEGOHMS

20 0 4 5
TIME INTERVAL IN MINUTES
S4 IN SHORT INTERVAL POS

60

Fig. 3—Approximate long- and short-
interval calibration curves for use with
a linear timing-control potentiometer.

Resistors R3, R4, and the potenti-
ometer R2 determine the time interval
before relay RY2 is energized after the
timer switch S2 has been closed. R2
determines the time it takes to charge
C1 to the breakdown voltage of V1 and
resistors R3 and R4 determine the
number of times relay RY1 must ener-
gize before C2 charges to the break-
down potential of V2. (R3 is for long
intervals and R4 is for short intervals.)

Since C1 is an electrolytic capacitor,
there is some leakage through it, which
causes the time required to charge C1
to a predetermined voltage to vary
nomniformly with uniform changes in
the resistance of R2. This leakage is
generally constant as long as the ca-
pacitor does not deteriorate, and thus
does not affect the operation of the cir-
cuit. R1 is the critical resistance needed
to make the circuit operate.

R5 and R6 are current-limiting re-
sistors and R7 is a bleeder. C3 is the
filter capacitor. C4 smooths out the
current pulses passing through RYL.
The pilot lamp PL was added to the
circuit to provide a constant light
source for V1. Gas-filled V-R tubes can
be partially ionized by light, and this
lamp helps maintain the breakdown
potential of V1 at a constant value.

Using the timer

To operate the electronic interval
timer, plug the timer line cord into any
convenient a.c. outlet. Plug the electri-
cal appliance to be controlled inte the
a.c. receptacle on the timer. Throw con-
trol switch S3 to the position desired

RADIO-ELECTRONICS


www.americanradiohistory.com

APRIL,

rca VoltOhmysts’
outsel] aJ] other

LN

et AT |

RCA WV-97A
SENIOR VoltOhmyst

$675° Suggested

User Price

-RCA WV-87A

MASTER VoltOhmyst

9

3

1953

Suggested
$l |25° User Price

el o 4
5 hup

AT

JUNIOR VoltDturryst .
$475° Suggested o ,"_ﬁ ;:‘

Because they're factory-calibrated under
laboratory conditions... incorporate more
features . . . have unusual accuracy and
stability . . . in short, offer you more for
your money—RCA VoltObmysts outsell all
other makes of vacuum-tube voltmeters.

All RCA VoltOhmysts employ a degen-
erative bridge circuit to compensate for
line-voltage changes . . . a sturdy 200-
microimpere meter movement electron-
ically protected against burn-out...large,

Lser Pree
: LIp% .\
=

easy-to-read scales . . . metal shielding
against ex-e-nal fields . .. and have an input
resistar.ceof 11 meg-hms on all de ranges.

Before yo 1 bry a vicuum-tube voltmete:,
be sure to get tae full details on the RCA
VoltOL.m=st beit suied to yoir needs. See -
your RICA Test Equirment Discributor to-
day...or write RCA, Comme=-cial Engi-

neering, Sectiom 67CX, Harrison, N.]J.
*Tmk ®

RADIO CORPORATI/ION of AMERICA

YEST EQUIPMENT

HARRISON. N. J.

www americanradiohistorv com
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And vou pay only for the
capacitors. Case costs you
nothing.

6 kitsfor practicallyevery
possible twist-prong elec-
trolytic capacitor replace-
ment. Designed to service
most TV sets.

See this new packaging
of dependable Cornell-
Dubilier electrolytics at
vour jobber today.
Cornell-Dubilier Electrie
Corp., So. Plainfield, N. J.

EASY TO LEARN CODE |

It 1s easy to learn or increase speed
with an Instructograph Code Teacber.
Affords the quickest and mest prac-
tical method yet developed. For be-
ginners or advanced students. Avail-
able tapes for beginner’s albhabet
to typical messages on all subjects.
Speed range 5 to 40 \WPAM. Always
ready—no QRM. ¥

ENDORSED BY THOUSANDS!

The Instructograbh Code Teacher \('m,
literally takes the place of an oper- Y
ator-instruetor and enahles anvone to
learn and master code without fur-

ther assistance.

‘iacquired the code’’ with

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago.40. Il

Thousands of successful operaitors have
the Instructograph System.
Write today for convenient rental and purchase Pplans.

KIT
Kir
Kir
KIT
KIT
KIr

#1 — UNIVERSAL

#2 — FOR RCA SETS

#3 — FOR PHILCO SETS

#4 — FOR MOTOROLA SETS

#5 — FOR GENERAL ELECTRIC SETS
#6 — FOR ADMIRAL SETS

A service of

CORNELL-
DUBILIER

world’s largest maker of capacitors

PLANTS IN SO.PLAINFIELD, N.J. ®* NEW BEDFORD.
WORCESTER AND CAMBRIDGE, MASSACHUSETTS
® PROVIDENCE, R. [. * INDIANAPOLIS, INDIANA *
FUQUAYSPRINGS,NORTH CAROLINA®*SUBSIDIARY.
RADIART CORP, CLEVELAND. OKIO

WANTED

WE NEED YOUR SURPLUS
ELECTRONIC EQUIPMENT
WE PAY TOP $$3% FOR:

% RADIO RECEIVERS * PLUGS

4 TRANSMITTERS  CORDS

 ARC-1 4 RELAYS
 ARC-3 % TELEPHONE
 ART-13 MATERIALS

4 CONTROL BOXES % AN CONNECTORS
% INDICATORS Y% WE BUY

% CLAMPS ANYTHING!

v

=

‘rite, Wire today! Tell us what you have.
TALLEN CO., Inc., Dept. RE
159 Carliton Ave., Brooklyn 5, N. Y.

0000000000000 0000000000000000000000
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CONSTRUCTION

(TURN ON or TURN OFF). Then set the
timing control R2 for minimum time,
turn on the switch S1 and allow a
warmup period of 30 seconds. After
this, set the time¢ control R2 and the
interval switch S4 for the tinme interval
desired. The timer can then be thrown
into operation at any time by simply
throwing S2 to its ON position.

The time intervals for which the
timer can be set cover a large range.
The shortest interval is 6 seconds and
the longest is 15.5 hours. However, the
longest time interval can be increased
easily to cover a period of several days
by replacing R3 with a larger resistor
(20 to 40 megohms).

Materials for Timer:

Resistors: 1—7,200 ohms, 5 watts; [—39 ohms, | watt;
1—1.5 megohms, 1—200,000 ohms, 1—100000 ohms,
|—47,000 ohms, /3 watt; 1—2-megohm, |-waft poten-
tiometer, linear or logarithmic taper (see text).
Capacitors: (Electrolytic) 1—50 uf, 1—30 uf, I50
volts. (Paper) 1—2 pf, 1—0.5 uf, 600 volts, oil-filled.
Miscellaneous: |—OC3/VR-105, |—IC2I; 1—I100-ma
selenium rectifier; |—s.p.s.t. relay {normally-open
contacts), coil resistance 1,280 ohms, Leach type P-3
or equivalent; |—5-pole, s.t. relay (three contacts
normally open; 2 contacts normally closed), coil re-
sistance 350 ohms; 2 octal sockets; |—I17-volt pilot
lamp and socket (see text); | s.p.s.t. toggle switch;
2 s.p.d.t. toggle switches; | d.p.s.t. toggle switch; |
dual power-outlet receptacle; line cord and plug;
terminals, hardware, wire, solder.

| Applications

The electronic interval timer can be
put to many uses. Arvound the home it
can turn the radio or TV set off at

| night, or turn it on in the morning;

turn a washing machine off after a
certain time interval; or turn various
lights on or off.

Usefulness can be greatly increased
by using two timers at once. This makes
it possible to turn an electrical appli-
ance on after a predetermined time in-
terval and off after another interval.

I Construction details

Surplus parts were used throughout
the electronic interval timer so that the
total cost was less than $10. A trans-
formerless circuit was used, to reduce
cost, weight, and size. Relays RY1 and
RY2 were purchased from surplus
stores for 25 cents each. Relay RY1
requires 12 ma to energize it and relay
RY2 requires 23 ma. This relay may
have four double-throw switch sections
or it may have one set of s.p.d.t. con-
tacts, two s.p.s.t. normally open con-
tacts, and one s.p.s.t. normally closed
contact. A schematic of RY2 is shown
in Fig. 2-a. The lamp PL, used to illu-
minate V1, is not critical. Any small
117-volt lamp will do.

In installing relay RY2 it is very
important to make sure that contact
RY2-b close before contact RY2-c,
otherwise sparking will occur when the
relay is energized. The original time-
control potentiometer R4 was a good-
quality volume control with a linear
taper. Since the time interval does not

| vary uniformly with the time-control

setting, you can get better adjustment
and a more linear calibration scale by
using a control with a logarithinic
taper. The graphs in Fig. 3 provide
approximate calibration curves as a
starting point. END

RADIO-ELECTRONICS
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IGLL BAY ANTEN-
NA. The: Model-ZZ4A
has excellent gain and is
designed for sudurban
areas. Model ZZ6A has
evan greater gain cnd pro-
vides excellent all-zhannel
reception in near fringe
areas, -

NEAR FRINGE
MODELS

For near fringe area razep
tion, the Models ZZ 6L anc
ZZ6H are recommen Jed.
Mcdel ZZ6L covers Cran-
neli 2 thru 6, Mode!l Z2Z6H
is for Channels 7 thry 13.
Both antennas offer aigh
gain with patterns and
front-to-back ratios similar
to cut-to-channel yagis.

TRIO ROTATOR AND
DIRECTION|INDICATOR

The TRIO Rotatof is America’s most

desendable — h

s two powerful 23

volt motors — on¢ for each direction

of rotation.

Absolutely weather

proof. permanently lutricated.. All

mctors, shafts and gears mounted o
a wgged, one-piéce casting for true

N

alignment, |strength and longer
life. Every TRIO Rotator fully

varanteed for two years!

geouﬁful'

irection Indicator

has ''finger tip'' control — no .
need to hold knob for rotation.

APRIL,

TRIO

1953

MAN

A touch of the finger starts it
— a touch [stops it!

RIG

TV ANTENNAS

93

with Sensational New

ZMG

Patent Perding

o From ultra-ultra fringe to metropolitan
- areas, the sensat onal new TRIO ZIG-ZAG TV Antennas
433 : are providing clear, enjoyable TV pictiures,

En husiastic reports are pouring in from across
the nation, testifying to the high efliciency of
the new, exclusive TRIO ZIG-ZAG TV Antenna desizn,

l ZZ8H *

FRINGE MODELS
Models ZZ8L. and ZZ8H

were designed for normal
fringe area reception and
provide clear, snow-‘ree
pictures. Forward lobe pat-
terns and front-to-back ra-
tios are similcr to a good
single channel, multi-ele-
ment yagi. o

-

\4;
|

ZZ12L and ZZ16H are
stacked for all VHF Chan-

nel Reception

UFACTURING COMPANY .

www americanradiohistorv com

Yes, results — not mere claims —
have made the TRIO ZIG-ZAG America’s

most wanted TV antenna!

ULTRA FRINGE MODELS

The extremely high gains of the ZZ12L
and the ZZ16H models provide un-
equalled reception in ultra-fringe areas.
Model ZZ12L covers Channels 2 thro
6 and Model ZZ16H, Channels 7 thru
13. These two models when stacked, are
fed with only one 300 ohm line and pro-
vide ALL VHF CHANNEL RECEP-
TION. Line match is excellent and Font-
to-back ratios are unusually high

* To provide even greater strength, TRIO An‘ennas
now have stamped steel element clamps.

GRIGGSVILLE, ILLINOIS
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New! Up-to-date!

TELEVISION
SERVICING

by Walter H. Buchsbaum
Get this brand new, complete
handbook for sure-fire working
knowledge of TV installation,
maintenance and troubleshoot-
ing. Tells you step-by-step pro-
cedures for audio IF alignment,
video IF alignment, aligning
RF amplifiers, mixers, oscil-
lators, ete. All possible defects
classified for ready reference,
thoroughly analyzed to show
what is wrong and why . . .
and what to do to correct the
defect. No mathematical knowl-
edge needed! Practical, author-
itative, up-to-the minute, the
perfect handbook for set own-
trainees, and repairmen.

5 340 pages
170 illustrations

Symptoms of de-

fective operation
ragily recognlzed.
aulekly corrected
by 1llustrations,
diagrams and how-
to-do-it facts In
this new book. ers,

USE IT 10 DAYS FREE

Coupon below brings you “Television Servicing”
on FREE trial for 10 days, without obligation.
Mail it NOW.

8 PRENTICE-HALL, INC., Dept. M-RE-453A
70 Fifth Ave., New York 11, N. Y.

Send me. for 10 DAYS' FREE TRIAL, ‘'Television
Kervieing.'” I will return it in ten days and pay noth-
ing—or Keep it and send $1.35 down (plus postage)
and §$2 monthly for 2 months.

NAME.. ..
ADDRESS . .

...... ZONE..... STATE

D SAVE! Send $5.35 with this coupon.
and we'll pay postage and packing.

HAVING TROUBLE
GETTING FAR AWAY
TELEVISION STATIONS
UP TO 125 MILES

AWAY ~OR MORE?

e

if you're in FRINGE area — not right
next door or fairly close to the tele-
vision stations you want to get, you
need the DAVIS VHF SUPER-VISION
ALL-CHANNEL ANTENNA. For ALL
CHANNELS.

The DAVIS SUPER-VISION is one of the
three basic elements necessary for FINE
RECEPTION. It's actually as important as
a fine television receiving set. So, when
you buy, BUY RIGHT —all the way
through: Set, Antenna and Leadline.
And the services of a competent televi-
sion technician to make the installation.
If you miss on one, you'll miss what
you're really buying: AMERICA’S FIN-
EST TELEVISION RECEPTION.

The DAVIS STORY is a BIG STORY—
in performance. Get all the facts. Aside
from distance and DX reception, know
about the “other ten” important features.

PRICED RIGHT for such fine reception.
List only $34.95. Worth every cent of its
cost with ““the price forgotten long after
fine reception remains.”’

ELECTRONIC'S LATEST
TROUBLE-SHOOTER

A compact—complete—
circuit analyzer

Model E-C

(Pat.
Pending)

THE AMAZING
TV SERVISET

A precision engineered professional quality electromc
test instrument. Ideal for field or bench servicing of
Radio. Television, Radar, Communications gear, etc.

Now—Quickly—Conveniently—At Low Cost

CHECKS: syne, sweep, video, audle circuits, TV
high voitage supplies (DC, RF, or Pulse), low voltage
supplies, coils, condensers. resistors, tubes, trans-
formers, speakers, ete. Will locallze trouhle to a
particular stage, determine defective component and
can actually be clamped in circuit to restore circuit
operation temporarily in 80% of combonent or tube
Ideal locating and contirming inter-

qefects. for

mittents.
SPECIFICATIONS:

RF & AF Signal Tracer, RF & AF Signal Injector, AC
& DC Voltage Inducator 0,/60/550/20,000, DC Potarity
Indicator 0/550/20,000 volts, Lo ohms 0-5, Hi
ohms 0-500k-20 megohms, Tests Condel nsers .00025-
méd., Tests Res:stors 2 ohms—20 megohms, 2 Ca-
pacitance Sub ranges .01-.1 & 4-40 mfd., 3 Resist-
ance Sub ranges 50. 500 ohms 5k-25k, lOOk 1 meg.
Will eomplement your erisiing equipment and will
outperform other testers costing many times more.
A MUST FOR THE MODERN TV _AND ELECTRONICS
SERVICE ENGINEER.
Comes in handy cloth pouch, complete wmh all acces-
sories including ALNICO phone, TV gh voltage
adapter, phone extension cord, test lea Klipzon
adapter and complete detailed lInstruction Manual,
disclosing latest TV trouble-shooting techniques.
See Serviset at your distributor todey. If he can't
supply, order direct from factory. §21.95 postpaid.

of LEE ELECTRONIC LABS., INC.
r{ Dept. RE 4, 233 Dwmlldley Street

Boston 19,

WHAT'S YOUR ANSWER
TO THIS QUESTION?

B 7\
b £_J
—

DAVIS SUPER-VISION
FOR FRINGE AREA & DX

“The Original Antenna Sold With A
Money-Back Guarantee”
Built By America’s Fastest Growing
Antenna Manufacturer

AT YOUR JOBBERS, or MAIL COUPON TO:

| DAVIS ELECTRONICS 1-30

| 4313 West Magnolia Blvd., Burbank, Callfornia

SIRS: RUSH INFORMATION TO ME AS CHECKED

| BELOW:

| O Send Free Technical Data on new SUPER-
VISION ANTENNA.

‘ O Send Name and Address of NEAREST JOBBER.

I
|
|
i
Name.
|
]
4

City. State.

I e e
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Appearance of the vest-pocket receiver.

TWO-TUBE POCKET SET
USES FAMOUS CIRCUIT

By NICHOLAS A. TAX

T was my ambition to build for my-

seltf a true vest-pocket radio set—
one that would tune in all the local
stations with good selectivity. Much
time and many experiments resulted in
the one described below.

The circuit I use is the old “three-
circuit tuner.” which dates back to the
beginning of radio itself. Years ago it
was considered highly sensitive and

capable of reaching great distances,
but was a bulky thing. The *“vario-

itself was about 3 inches in
and 4 inches long, and the set
a good antenna and ground.

coupler”
diameter
required

The tuned circuit

What I did here was to re-create
the variocoupler in miniature and in a
different form. The antenna and grid
coils are wound on a rectangular plas-
tic form 2% x 474 x % inches. This
form is actually part of the tiny chas-
sis. The antenna winding, L2, consists
of 7 feet of No. 26 enameled wire. The
grid winding, L3, has 25 feet 6 inches
of the same wire. The two coils are
spaced about 344-inch apart. This spac-
ing allows a shaft to run through to

, the tickler coil. T worked with this
coil for about two months, trying to
figure a way to control regeneration
without enlarging the size of the set.
Finally I hit on the idea of winding the
tickler coil on a tiny triangular form
fitted in one corner of the grid coil.
When its windings are brought parallel
to the grid coil, regeneration is at its
highest point. This worked beautifully.
The tickler coil is 18 fect of Belden 5-44
Litz wire, wound on a triangular form
5% x 1% x 1% inches. This form is
made from cardboard dipped in liquid
plastic. The shaft was made from an

RADIO-ELECTRONICS
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CAPACITANCE METER

Combined With a True VTVM

Measures Capacitance directly on a large 612 inch scale. . .
As low as 0.5 mmf... As high as 1000 mf...In 7 ranges...

N

In addition to being an accurate capacitance
meter. the 209A furnishes the following readings
an a large, 9-inch colored scale:

® DC Volts, 0-1200 in 6 ranges
AC, RMS Volts, 0-1200 in 6 ranges.
AC, Peak to Peak Volts, 0-1200 in 6 ranges.

AF, IF and RF voltages from 10 cycles to 300
megacycles.

0.1 ohmm to 10,000 megohms in 7 ranges.
50 mh to 100 henries.

DC Mils, 0-1200 in 6 ranges.

DC Zero-center scales, 0 to =1200 vollts,
Decibels —20 to 425 in 3 ranges.

AC input impedance: 8 mmf, shunted by 12
megohms.

® DC input impedande: Approximately 12 meg-
ohms,

# Built-in power supply permits high accuracy
even with wide line-voltage fluctuation.

This HICKOK Model 209A is years-proven in the
most demanding field and laboratory use. It is,
without a doubt, the most dependable and accu-
rate instrument of its kind. These 209A's seem
never to fail in service, cause trouble, or wear
out . . . And don’t forget, the high frequency
probe and leads are included. Also a high volt-
age probe is available to extend DC range to
30,000 volts.

¢ ASY 70
Ke4qp

RICAL INSTRU

ICKOK- Mod
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CREATIVELY

ELECTRONICS
PHYSICS
MECHANICS ©

We are seeking several men
with creative minds—men able
to think, beyond today’s realities.
You should have a well-rounded
background in electronics or an
allied field.

We offer freedom not only to
envision your ideas but also to
carry them to completion. You
will work on the problems of
color television, radar, radio with
the most advanced equipment,
and as a member of one of
industry’s foremost engineering
teams. To the right man we offer
a lifetime career opportunity.

Write to us in full confidence.
We want an opportunity to
explain to you the many benefits
of working and creating with this
organization.

All the members of our staff
know of this advertisement.

Write to Box S4-53
c/o RADIO-ELECTRONICS
25 WEST BROADWAY

NEW YORK 7, N. Y.

CONSTRUCTION

8-penny nail. One end was ground down
to about % inch diameter and forced
through the bottom of the form. A
small piece of brass shim stock was
soldered to the nail and clipped into the
cardboard to strengthen it. Just above
the shaft the fine wire was wound in
three layers, one on top of the other,
approximately 6 feet to the layer, with
hot paraffin wax between each layer.
This was done to prevent the following
layer from displacing the other.

The tuning capacitor will be of spe-
cial interest. I made a frame from 1-inch
angle iron (dressed down considerably)
and bent down a third side. To this I
fitted a 100-580-unf trimmer capacitor,
removed the set-screw, placed a small
block of brass on the blade, and made a
shaft with an eccentric that moves the
brass block, thus opening and closing
the blade of the trimmer capacitor.
There is less than a 180° turn with the
knob which covers from 740 to 1600 ke.
I tried various amounts of wire in the
grid coil trying to get it to tune down
to 550 ke, but gave up. Evidently a big-
ger trimmer capacitor is needed to do
this. T did try a 45-380-puf trimmer
capacitor but had no luck.

The end of the tuning capacitor shaft
is ground flat to prevent the knob from
slipping.

Hand-made components

The switch was made from brass
shim stock, as were the battery clips.
The shim stock I was using was brittle
and it was necessary to anneal it with
a blowtorch so that it could be bent
without breaking. All brass and metal
parts were tinned with solder to give
them a nice appearance and to prevent
corrosion.

The plastic chassis was made from a
refrigerator dish. Pieces were cut from
it and cemented together with liquid
plastic. It looks almost as if it had
been molded in one piece.

Thin-head rivets were not available,
so I used galvanized screen-wire tacks
with the heads ground down almost
paper thin.

To prevent the heat of the soldering
iron from melting the plastic chassis
under small brass parts, wires were
soldered to them before they were
riveted in place. This may not have
been necessary, as I soldered one con-
nection (A plus on battery elip) and
immediately applied a damp cloth to it,
with no harm to the chassis.

The set uses two 2E31 subminiature
tubes, a hearing aid A cell, a 22%2-volt

B battery, small ceramic capacitors,
and 15-watt resistors.
ANT CLIP

2E31(2) 27K 2 0 | SINGLE PHONE

v
3.3MeG
L1,L2,L3 - SEE TEXT ?sw
+ 3
'1-141--4}1
125 225V
The vest-pocket receiver uses the an-
cient but excellent 3-circuit tuner.
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Here's how to
SAVE MONEY ON
INSTRUMENTS!

. . how to do faster, better testing
with fewer instruments

. . how to increase the usefulness of
your present instruments

v

. how to choose the right instru-
ment for each job

. . how to under-
stand instrument

operating princi-

ples

. . how to evaluate
instrument read-
ings and put them
to practical use

BASIC
ELECTRONIC TEST
INSTRUMENTS

By RUFUS P. TURNER
254 pages, 171 illus., Price $4.00

The Instrument
Book Written Especially for

SERVICEMEN * AMATEURS
* EXPERIMENTERS

HERE'S a brand new book that can save vou
money on instruments and help you use your
present instruments lots more efficiently!
Over 60 instruments—f{rom the most modern
TV pattern generators to special-purpose bridges—
are carefully described. Their uses are fully explained
and valuable work-saving short cuts outlined.

Included are complcte details on simple meters
for current and voltage; ohmmeters and V-O-M’s;
V-T voltmeters; power meters; impedance meters;
capacitor checkers: inductance checkers; special-
purpose bridges; oscilloscopes (this material alone
is worth the entire price of the book to busy service-
men!); r-f test oscillators and signal generators;
audio test osciliators: radio frequency and audio
{requency measuring devices: audro-amplifier testing
devices; r-f signal tracers and tube testers.

Among other things, BASIC ELECTRIC TEST IN-
STRUMENTS is a complete training course in the
latest instruments including grid-dip oscillators, TV
sweep and marker generators; TV linearity pattern
generators. square-wave generators, distortion meters
and others.

SEE WHAT IT CAN DO!

You are shown new uses for VOM's, 'scopes, signal
generators and other old standbys. You learn how
easy it is to extend the range of many old instru-
ments; how power drain measurements can be used
for fast TV troubleshooting; how a useful and ac-
curate bridge can be built from a combination of
familiar general-purpose instruments; how to calcu-
late shunts and multipliers; how to measure r-f im-
pedance with a simple T-network;, how to measure
inductance and capacitance with a grid-dip oscil-
lator and scores of other money-saving “‘tricks’’,

Just off the press! Read BASIC ELECTRONIC

TEST INSTRUMENTS for 10 days at our risk !

10-DAY FREE EXAMINATION

= Dept. RE-4 ehart Books, Inc¢.

. Technical Division,
232 Madison Ave., New York 16, N. Y, [

Send Turner's BASIC ELECTRONIC TEST IN-Hi

B STRUMENTS for 10-day FREE EXAMINATION..
If | decide to keep book, | will then remit $4.00
plus postage. Otherwise | will return book posf-l
paid promptly and owe you nothing.

! Name._ [
: Address. | |
.Ci?y, Zone, State — | |
B Employers Name and Address i
.OUTSIDE U.S.A.—Price $4.50. cash only. Moneyl
back if hook is returned postoaid in 10 days. !
Pam e B B BN BN B B B BN S BT
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Watch for this
NEW

GERNSBACK MAGAZINE

o combination

VOLT-OHM MILLIAMMETER plus
CAPACITY REACTANCE, INDUCTANCE

Instructive . Entertaining I and ﬂ[ﬂlBEl MEASUREMENTS
oo ot SPECIFICATIONS:
e 1 D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/
. . 7,500 Volis
S(ien(e_h(tlonﬁ!E ‘ AC. VOLTS: 0 to 15/30/150/300/1,500/3,000
Voit
e e st U he il OUTPUT VOLTS: 0 to 15/30/150/300/1,500/
3,000 Volts

D.C. CURRENT: 0 to 1.5/15/150 Ma.
0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000
Ohms 0 to 10 Megohms
CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd,
(Quality test for electrolytics)
REACTANCE: 50 to 2,500 Ohms 2,500
Ohms to 2.5 Megohms
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henrie:
DECIBELS: —6 to {-18 --14 to -+38 4-34 to -}-5&

I e g0 A0 o soam
PO COEERd coacliod o The Model 670-A includes a

Qo by ‘ finished s;eel ccb’; special GOOD - BAD scale

e Bl inet co # if i :

s R ; \ P Al NET for checking the quality of yoU

e ! erating linstrochionss electrolytic condensers at k R
u_‘.... Size 6V4" x 92" a test potential of 150.=

x 41" Volts. -
Werite Dept. RC-4 for complete cotalog.

ON SALE APRIL 10 Manvufactured and Guaranteed by
Reserve a copy at your SUPERIOR INSTRUMENTS CO. )
favorite newsstand now. 227 Fulton Street ¢ New York 7, N. Y.

ei This Valuable Book ™ Just for Examining COYNE'S New &-Volume §

| YRV,
: b
454

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns and Di-

agrams Explained”, absolutely FREE! Just
off the press! Gives complete wiring circuits
and diagrams on the latest Radic and Television Sets.
Easy-to-read, large 815 x 117 pages, with full instructions on
how to read and use the diagrams. A “must” in every Radio
and Television service-man’s repair kit. You get this val-
uable book as a FREE Gift for asking to see Coyne’s great
new 6-book set, “Applied Practical Radio-Television’!

H i

¢
i fif
X fEl

I ——— izsf |
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4vex oaw
ARISZ @ O

Saapaswn Wi

W1si0u0e wOIIAITRL K
TETE B MPITEY
WRY SSICANL BITTY

owisn
DT

WRRER 2i00NT PHENOS,
SHORES KROUANEL TYSILS

ol 325

i EfE'EE!

18l

) ” M <
Here’s “Know-How” That Makes You Worth More!  SEND NO MONEY! JusE mail 'coupon for 6-volNe et
Coyne’s great new 6-volume set gives you all the answers to on 7 days free trial. We’ll include book of 150 TV-Radio Patterns
servicing problems—quickly! For basic “know-how” that is & Diagrams. If you keep the set, pay $3 in 7 days and $3 per
easy to understand, yowll find everything you want in vol- month until $22.50 plus postage is paid. (Cash price $2095). Or
umes 1 to 5 which contain over 5000 practical facts and data. you can return the library at our expense in 7 days and owe noth-
They cover every step from principias to installing, servic- ing. YOU BE THE JUDGE. Either way, the book of TV-Radio

ing, trouble-shooting and aligning all types of radio and TV Patterns is yours FREE to keep! Offer is limited. Act NOW!
sets. So up-to-date it includes COLOR TV and UHF, adapt-
ers and converters. Also covers very latest information on TRAN-

SISTORS. FREE BOOK —FREE TRIAL COUPON!

762-Page Television Cyclopedia Included =
1{\nd El;e% foresp’g%iT_}:'E%?I-St?Sigo%%snggE%gxmi]Fe 6—the ggg;Epgblziﬁ;rngl'ﬁ%‘fcragﬁzz\/'|Is|=9N-RAD|o SCHOOL, Dept. 43-T1 i
amo oyn . aAnswers YES! Send é-volume “"Applied Practical Radio-Television'' for 7 dcys FREE
today’s television problems on servicing, alignment, installa- TRIAL 4 .Radi taare ' s |
tion and others. In easy-to-find AEC order, cross indexed. per your offer. Include TY.-Radio Patterns & Diagram Bock FREE. i
Use this 6 volume TV-RADIO LIBRARY free for 7 days;
get the valuable Servicing Book ABSOLUTELY FREE!

CUYNE ELECTRICAL & TELEVISION-RADIO SCHOOL
300 S. Paulina St, Dept. FERER Chicago 12, M.

APRIL, 1953
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information=

factory-

authorized

factory-

approved

for easy

tv servicing,.. i{

tailor-made

for over
2800

receivers ...

only

$2 per pack

{(at your jobbers)

*dependable
parts listing beginning
with Pack 57

% Jowr E Ruzes §]

replacement

Publisher, Inc.

480 Canal Street
New York 13, N. Y.

CONSTRUCTION

The audio is delivered by one head-
phone from a standard, inexpensive
2,000-ohm pair of phones. A small
metal head-band was cut from galvan-
ized metal and fitted to the phone.

The two tubes were mounted in rub-
ber, cemented to the chassis to prevent
damage from shock and also to secure
them nicely.

Very small terminal strips were used
as tie-points. These were riveted in
place on the chassis,

The case that houses the little set
was made from cardboard and then
given three coats of liquid plastic and
two coats of enamel. The plastic gives
it a smooth finish and stiffens it,
rendering it unbreakable.

As you will note on the circuit, I
have a 15-uuf ceramic capacitor at the
start of the antenna winding. This was
installed after much experimenting
and completely eliminates the use of a
ground wire which is almost always
necessary with the old variocoupler.
Also note that the antenna lead is con-

a 4
Triangle at lower right is the tickler:
the other coils are wound on the case.
nected to the end of the winding near-
est the grid coil. This gave the best
results, and greater distance was
obtained.

This little set requires fine adjust-
ment with both knobs to bring in dis-
tant stations, and with such adjust-
ment, they can be brought in clear and
loud. T find the best way to tune is to
place the set in your shirt pocket so
that your hands are free to adjust both
knobs at the same time. I have brought
in stations 1,300 miles away at night
when conditions are good.

The finger-stop on a dial telephone
seems to serve very well for the an-
tenna, for local stations, also metal
parts of table or floor lamps.

Materials for vest-pocket receiver
Resistors: |—|0 megohms, 1—3.3 megohms; 1—27 -
000 ohms, /3 watt.

Capacitors: 1—I5 125 |1—100-uuf, ceramic or
mica; |—.01 uf, paper; 1—100-580-uuf trimmer (see
text).

Tubes: 2—2E3|

Miscellaneous: | s.p.s.t. miniature switch, | single

phone, A and B batteries, case, wiring, coils, hard-
ware, etc. Many of these items are described in the
text.

— — - .

To give this set a fair test it should
be tried in a wood-frame building. I
have had very little luck in steel struc-
tures. It may work differently in other
localities.

The cost of the set was about $8.50,
including batteries, tubes, and head-
phone. This does not include all the
small parts made by hand. These would
probably run the cost up pretty high,
as T spent six months of my spare time
building it. (I enjoved every minute
of it.) END
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Convince yourself. Send TODAY for our
bi-weekly Bulletin of Excellent Tube Val-
ves. Dept. "'C"

{ B
[# 7|

MANNFRED
lectronics Corporation)

KMA Grarantee
Curreat Datingy

BAsciay 78565 o588

EFFECTIVE IMMEDIATELY: au tuses mowviduawy
BORED IN ATTRACIIVE TWO COLOS BOXES Al NO EFTRA CHARCE

136 LIBERTY STREET N. Y.

ANOTHER OUTSTANDING JOBBER

HURON SUPPLY CO. Inc.

119 W. Huron Street
Buffalo 1, N. Y.

HAS THE
SENSATIONAL NEW
= 470K 7

y/SCOPE KIT

IN STOCK!

AD D EERNT HONTHS

theory and design. television. Modern lab. Low tuirion, |
=elf-help opportunities, Also B.S. degree in 27 moaths
in Acronautical, Chemical. Civil, Electrical, und
Mechanical Engineering. G I Gov't approved. Enter
June, September, December, March. Catalog,

INDIANA TECHNICAL COLLEGE

|1154 E. Washlngton Blvd., Fort Wayne 2, Indiana

lntedsive, speclalized course luciudiug strong Lasls 1o
’ mathematics and etectrical engineering, advanced !'-Idlo’

EVERY
RADIOMAN

Can Use These

SERVICE HINTS! |

\\\
~

Every page of llow to Sim-

plify Radio Hepairs'' (g
packed with an-the-bench,
practical tdeas. Contalasg

photos, charts, dlagrams—
no Huff—na vague theory. In
plain every-dav language it
gives vou priceless sugges:
tions — new servicing ideas.
You'll use and benefit from

to Localize Trouble; How to
Service Amplifiers; How ta
Test for Distortion: How to
Test Audio Circuits; How ta
Test Speakers; How to Find
Faults  tn Oscillators: How
to Test Radio Parts—and it's
all  yours—FREE' No obli-
aation,

SEND COUPON OR GOVERN-
MENT POSTCARD FOR
YOUR FREE COPY TODAY!

FEILER ENGINEERING CO., Dept. 4RC3

8026 N. Monticello Ave.,
| Skokie. WI. (Suburb of Chicago)
Please HUSH my FKil copy of ‘‘How to Simplify
| Radio Repairs.’* I
I NaMe@. ..ot oi it iscssasaaanunstsoaadensmaas I
| AdAresB. ..o ii i ittt s aa I
| CHtFwpans s gy - s - Jome.  State..........
fen e i e e i - — — — ——
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BUY TEST EQ

IPMENT

ON THIS RADICALLY NEW

NO INTEREST!!

NO CARRYING CHARGES!!

USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW

Superior’s New
Model 770

VOLT-OHM
MILLIAMMETER

Sensitivity—1000 ohms per volt

Uses latest design 2% accurate 1 Mil. D’ Arsonval type
ineter, @ Same zero adjustment holds for both resistunce
ranges. It is not necessary t3 readjust when switehing from
one resistance range to another. This 1s an lmportant time-
saving feature never before included in 2 V.0.M. in this
price runge. ® Housed in round-cornered, molded case. ®
Beuutiful black etched panel. Depressed letters filled with
permanent white, insures loig-life even with constant use.

SPECIFICATIONS:

6 Ao?t VOLTAGE RANGES: 0-15/30/150/300/1500/3000
6 \D C. VOLTAGE RANGIS: 0-7.5/15/75/150/750/1500
4 DC CURRENT RANGES: 0-1.5/15/150 MA. 0-1.5

Amps.
2 RESISTANCE RANGES: 0-500 Ohms 0-1 Megohm.

14 '
SUPER-METER

A combination volt-ohm milliam-
meter plus capacity reactance in-

Model 770 is an accurate
pocket-size V.0.M. Meas-
ures only 3%3” x 57%" x
2V,

The Mocel 770 comes complete with
self-contained batteries. test leads and
all operating instructions.

Superior’'s New
Model 670-A

ductance and decibel measure-
ments

SPECIFICATIONS:

ocoooveus 0 to 7.5/15/75/150/750/1,500/
7

A. p. VOLTS: 0 to 15/30/150/300/1,500/3,000
OUTPUT VOLTS: 9 to 15/30/150/300/1,500/
3,000 Volts
D. C CURRENT 0 te 1.5/15/150 Ma. 0 to 1.5/13
RESISTANCE 0 to 1,000/100,000 Ohms 0 to 10
AMegohms
001 to | Mfd. 1 to 50 Mfd. (Qual

CAPACITY:
ity rest for electrolytics)

REACTANCE: 50 to 2,500 Ohms 2.500 Ohms to

2.5 Megohms

INDUCTANCE: .15 to 7 Henrtes 7 to 7.000
Henries

A s A DECIBELS: —6 to +18 +14 to +38 +31 to 458
omes housed in rugged,
crackle-finished steel cabi- ADDED FEATURE
net complet: with test $ The Modvl 670-A includes a special
leads and operating in- NET GOOD-BAD scale for checking the
structions. Size 64" x 92" uuamy of electrolytic condensers at
x 4", a test potential of 150 Volts.

Superior’'s Model 660-A—A NEW A.C. OPERATED

SIGNAL GENERATOR

Provides Complete Coverage
for A.M.—F.M. and TV Alignment

¢ Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on fundamentals
and from 60 Megicycles to 220 Megacycles on
powerful harmonics. » Accuracy and stability
are assured by the use of permeabiiity
trimmed Hi.Q coils. « R. F. available
separately or modulated by the internal
audio oscillator. Built in 400 cycle sine
wave audio oscillator used to modulate the
R. F. signal alse available separately for
audio testing of receivers. amplifiers, hard
of hearing aids, vte. « R. F. Oscillator Cir-
cuit: A high transconductance heptode is
used as an R, F. oscillator. mixer and am-
nifier. Modulation is effected Dy electron
caupling in the mixer section thus isolating
the oscillator from load changes and afford-
ing high stability. » A. F. Osciltator Cir-
cuit: A high traisconductance heptode con-

® Tubes used: 1—6EE6 as R. F. Oscillator,
mixer and amptlifier. 1 —6BE6 as Audio Qscil~

tator. 1—6H6 zs Power Rectifier. nected as a high-mu triode is used as an
The Model 6E0-A romes .95 audio oscillator in a high-C Colnitts Cir-
complete with coaxial NET cuit. The output (over 1 Volt) is nearly
cable, test lead and in- pure sine wave. o Attenuator: A 5 step
structions .. .......... ladder tyne of atienuator is used.
APRIL, 1953

- TUBE TESTER
Model TV-11

® Uses the new self-cleaning Leve.
Action Switcnes for individual zie-
ment testing. Because all elemaznts
are numbered according to pin num
ber in the RMA base numbermg sys-
tem, the user can instantly identify
which element is under fest. Tubes
having tapped filaments and tubes
with ?ilomenfs terminating in more
than one pin are truly tested with the
Model TY-Il as any of the pins ma
be placed in the neutral positiom
when necessary. ® Uses no combina~
tion type sockets. Instead individual
sockets are used for each type of
tube. Thus it is impossible to damcge
a tube by inserting it in the wrcng
socket. ® Free-moving built-in voll
chart provides complete data far cll
tubes. ® Phono jack on front panel
for plugging in either phones or =x
ternal amplifier detects microphonic
tubes or noise due to faulty elements
and loose external connections.

Operates on 105-130 Volt 60
Cycles A.C. Hand-rubbed
oak cabinet complete with
portable cover

47
TV BAR GENERATOR

THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!!

CONNECTS DIRECT
TO ANTENNA POST

NO CONNECTION
INSIDE RECEIVER

Features—

Can be used when no stations are on
the air. ¢ Provides linear patterns
to adjust vertical and horizontal line- ‘l[
arity ¢ Provides vertical and hor -
zontal sweep signals ¢ Provides sig- |
nal for testing video ampylifiers.

TV Bar Generator comes com-$
plete with shielded Ieads and NET
detailed operatmg instructions. &

Onty ...

NEW TIME PAYMENT PLAN

ORDER BLANK

MOSS ELECTRGNIC DISTRIBUTING CO., INC.
Dept. B-54, 38 Murray Street, New York 7, N. Y.

Please send me the units checked below. | am enclosing the down pay-
ment with order and agree to pay the monthly balance as shown. It is
understood there will be no carrying, interest or any other charges, pro-
vided | send my monthly payments when due. It is further understood that
should | fail to make payment when due, the full unpaid batance shall
become immediately due and payable.

[ MODEL 770 I —— .Total Price $14.90
$2.90 down pcrymenf Bolonce $2. 00 monfhly for 6 monfhs
{T] MODEL TV-iI. .. .Total Price $47.50

$11.50 down poyment Bolonce $6 00 monfhly for é months.

[ MODEL &70-A ....Total Price $28.40
$7.40 down payment. Balance $3.50 monthlv for & months.

[ TELEVISION BAR GENERATOR .Total Price $39.95
$9.95 down payment. Balance $5. 00 monthly for é months.

[JMODEL 860-A .. .. ... it Total Price $42.95
$12.95 down payment. Balance $5.00 monthly for & months.

L . S e B WS B e e WS MR e s e e W e

Olenciose S __ as down payment.
{J Ship C.O.D. for the down payment.
Signature
Name .
Address.
City. Zone. State B

| oo ovom o om o M

- - —— 0
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1 NATIONAL \\
" CONFERENCE |
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NEW DESIGN

BRIDGED-T NETWORK MAKES IDEAL PHASE SHIFTER

HE bridged-T network, familiar as

an audio attenuator and oscillator
feedback circuit, has found another im-
portant application. It can be used as
an effective phase shifter at a.f. or at
r.f.,, while maintaining constant atten-
uation. Phase shifters are used to con-
trol servos and test networks, and for
circuit measurements. The bridged-T
phase shifter can vary phase angle over
a wide range; it has a common input
and output ground; it is relatively easy
to construct and operate.

Fig. 1—Basic bridged-T filter network.

The new circuit is desceribed by Myron
G. Pawley in the Journal of Reseurch
of the National Bureau of Standards,
Sept., 1950, page 193. Mr. Pawley has
also obtained a patent* which covers
several practical forms of his idea.

Fig. 1 is the basic bridged-T. Input
and output load impedances are des-
ignated A. (These may be equivalent
impedances reflected by transformer
windings.) The network is shown within
dotted lines, C being the variable shunt
element. When correctly designed, this
network provides constant attenuation,
but the phase of the output signal will
be shifted as C varies.

EQUT

EIN

-

[ T
IFig. 2—Pawley bridged-T phase shifter.

One form of the invention appears in
Fig. 2. The shunt element is shown here
as a combination of resistance, capaci-
tance, and inductance. The capacitor is
the variable element. The following
relationships must be maintained.

R1 =2R + 8R2;

X L

L 2 ]

X, must be much greater than R1;
X, must be much greater than X,
which gives Cl1 a value of about 100
upf at 4.17 ke, and about 2 uuf at 29.1

12
oy
g o
g 180 :
~ &
z 135 6 i
g s
29
45
0
0 5 10 15 20 25 300
I CAPACITANCE (ppt)
F=4,1TKC
12
W
'&j 180 @
2 I
e e
% 135 6
w
2
& 90 \
5 B
0 0
0 1 2 ) 4 S
CI'CAPACITANCE (wpf)
#:29.1MC

Fig. 3—Phase-shift rversus capacitance
curves for Pawley bridged-T networks
at frequencies of 4.17 ke and 29.1 me.

Typical circuit constants are listed in
Table I for a frequency of 4.17 ke. Table
Il shows values for 29.1 me. The cor-
responding graphs appear above in Fig.
3. In each case the attenuation remains
constant at 12 db.

Another circuit for operation at 4.17
ke is shown in Fig. 4. Here a variahle

I\ |
i i
I ]
RV c]c ¢
¢ I —
]
EN ! al | RZ EOUT
! S
—)—] i I i
I {
| S o} =

Fig. 4-—Resistance controlled shifter.
resistor R1 controls the phase shift.
For this circuit, the Q of L must be
much greater than unity, and X, must

be much greater than
R

2
In addition we must choose X =4X..
These requirements are met by the cir-

me. cuit values listed in Table III. END
Table | i Table Il Table 11l
R 1,000 ohms } R 50 ohms Ri 1,000 ohms
Rl 5,120 ohms RI 114 ohms C 004 uf
R2 390 ohms R2 1.75 ohms & 1.4 h
c 520 upf c 10.5 unf Q of L 94
L l.4h L 1.44 1h

*Pat. No. 2,606,966 assigned to the United States Government.
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NEW DESIGN

HE trend in

tubes seems to be toward reviving the
spherical faceplate—apnarently to in-
crease the effective picture area. Rau-
land has announced two new 21-inch
rectangular all-glass tubes of this type,
with an effective screen area of 252

large-sereen picture

square inches, compared with 245
square inches for 21-inch rectangulars
with eylindrical faceplates.

Type 21YP4 has low-voltage electro-
static focus and magnetic deflection;
type 21ZP4 has both magnetic focus
and deflection. Both tubes have gray
filter faceplates, external conductive
coatings, and the Rauland indicator-
type ion trap, which glows when the
ion-trap magnet is not positioned
correctly.

New cathode-ray tubes

A British-made 1-inch all-glass cath-
ode-ray tube is now available on the
American market.
The Cossor 1CP1
has a standard
Loktal base, elec-
trostatic deflection,
and fixed electro-
static focus, all of
which simplify its
application to com-
pact test and moni-
toring equipment.
The 1CP1 operates
at anode voltages of 500 to 800 (max-
imum), with spot diameter ranging
from 0.3 mm (.012 inch) at the lower
voltage, to 0.2 mm (.008 inch) at 800
volts.

At maximum anode voltage the de-
flection sensitivity of the plates nearest
the anode is approximately 72 volts per
inch; the plates farthest from the
anode have a sensitivity of 88 volts per
inch. The heater-cathode insulation will
withstand a voltage difference of 250
volts maximum.

Bias for the 1CP1 can be obtained |

10,000-ohm cathode resistor.
The maximum eireuit
tween control grid and cathode is 1
megzohm; masximum resistance between
any deflecting plate and anode is
5 megohms.

The clectrical characteristies and the
anplication of the 1CP1 are similar to
those of the 1-inch metal-shell RCA

cathode-ray tube, type 913.
APRIL, 1953

from a

resistance be-

STANDARD and HEAVY DUTY

For Inverting D. C. to A.C. ...
for operating A. C. Radios, Television Setfs,
Amplifiers, Address Systems, and Radio
Test Equipment from D. C. Voltages
in Vehiclzs, Ships, Trains, Planes

See your Jolber

o1 wnite factsry

Specially

and in D. C. Districts.

. Ny
~..--"

-~

A

[

Designed

A,
-

A/ NEW MODELS
+/ NEW DESIGNS
v/ NEW UTIRATURE

A" Battery Eliminatars, DC-AC Invarters, Auto Radio Vibratorz

American Tevision & Ravio Co.

Luality Products Scuce 1951

SAIN'{ PAUL 1, MINNESOTA-—U S. A.

. s e
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MONEY-SAVING
OFFER

ON THE TWO LATEST AND GREATEST
GHIRARDI RADIO-TV SERVICE TRAINING BOOKS
. . . only *12 for the 2-book set
.« « 4 months to pay
. + « 10-day examination privilege

THE T
BASIC
“KNOW-HOW”
OF MODERN
CIRCUITS

RADIO AND
TELEVISION

RECEIVER ) i

CIRCUITRY & OPERATION

Learn circuits fully—and watch service
"headaches” disappear!

T'S lots easier to repair any radio or TV set

when you know all about its circuits; how
they work and their peculiarities! You locate
tronbles faster. Yoau work more efficiently.
What's more, the basic knowledge of circuitry
contained in Ghirardi's Radio & TV Receiver
Circuitry and Operation is ideal to help fit you
for dozens of other radio-TV-electronic jobs.

CUT TESTING TIME IN HALF!

sAurtually, there are only a few basic circuits—
tut each of these has many variations. You
learn to recognize each of them instantly. You
learn how to locate troubles in far less time
and with a lot less testing.

SPEEDS UP YOUR WORK
ON TOUGH JOBS!

Here's what this great new book covers:—1-Amplitude

Modulatien; E-lrequency Modulation; 3-RIF Amplifiers
aand TRE Kecetvers: 4-\M Superhets; 5-AM Detectors
and AVC Systems; 6-Push-Button Tuning and AFC
Aystems: §-AF Amplitlers: 8 Loudspeakers; 9-Radio
Power Supplies; 10 Telivision Receivers; 11-Phono
I'tckups  and  Record 1'layers; 12 Auwtomatic HKeeord

Changers; 13-Mechanical Construction of Receivers. ete.
Jontains 688 pages. jam-
packed with helpful serv-
teing data. 417 illustra-
tions help make ecircuits
easy to learn. Price sepa-
rately $6.00,

See for yourself how miich
this book can help you!
Tse coupon for 10-day
trial examination!

ia COMPLETE

4 TRAINING IN

PROFESSIONAL
SERVIGE
METHODS

RADIO AND
TELEVISION
RECEIVER

TROUBLESHOOTING
AND REPAIR

The bool that paves your way to
better-paying service jobs!

FOR beginners, Ghirardi's NEW Radio & TV

Receiver TROUBLESHOOQOTING AND RE-
PAIR makes every phase of the work easy to
understand. For experienced servicemen, it is a
splendid way to “‘brush up’ on specific types of
work; to develop hetter troubleshooting tech-
niques; or to find fast answers to problems.

Of particular importance, you learn all about
MODERN test methods. Starting with quick
analysis of common troubles, you then progress
rapidly to “static” tests and ‘“‘dynamic” signal
tracing and signal injection techniques. Special
problems in hard-to-fix sets are clearly ex-
plained. Step by step charts demonstrate profes-
sional servicing procedures almost at a glance.

THE HOW-TO-DO-IT GUIDE
TO MODERN SERVICING

Receiver alignment is made easier than you
might have thought possible. Tuning problems,
speaker troubles, components and their repair
or replacement and dozens of other subjects are
covered fully.

You learn to analyze TV patterns accurately;
how to handle TV fading and propagation trou-
bles; what to do about intermittent troubles—
in short, everything the modern serviceman
needs to know. Contains 820 pages, 419 illus.

Start training NOW for greater service effi-
ciency, better jobs and higher profits!

Use coupon. Read this big book for 10 days
before you decide whether or not to buy!

10-DAY TRIAL EXAMINATION OFFER!

=

Dept. RE-43, Rinehart Books, Inc., Technical Division, I
232 Madison Ave., New York 16, New York

l Send books checked below for 10-day examination. In 10 days. I will elther i

I remit price indicated in full or return books in good condition. I
1 D Radio & TV Receiver Radio & TV Reeelver 1
Circuitry & Operation Troubleshooting & Repair
Wh b | I'rice $6.00 Price $6.75 1
en you uy LI D COMBINATION OFFER—both books only §12 |
I (I;egular nric«ii $12.75—you save 756& ~ e
i i i ini (Payable at the rate of $3 after 10 days If you decide to keep books. an
:oonhlryo::IK:;wlcy‘::u"::I;:‘iqI a month thereafter until total of $12 is paid.) I
8 -
ting the best—at the lowest ! e L. ..o 1
possible cost. For over 20| 1
years, Ghirardi books hqvel AQArESS  o.vneiiraniireaaaens 500658608 0aABRA000500000605000000 8356540000 |
been more widely wused in
schools, colleges, for m 1 0] 157 P Zone........ State. e ioa i 1

tary and naval radio #raine  Employer. oo oue it e i s e e

i: Yc d for rho S'cd OUTSIDE U.S.A.—8$7.25 for TROUBLESHOOTING & REPAIR: $6.50 for I
i - P B y| CIRCUITRY & OPERATION: $13.00 for BOTII books. Cash Only. Money §

than any other books! refunded if you return books in 10 days.

of their kind!
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NEW DESIGN

Du Mont has announced two new
electrostatic focus and deflection cath-
ode-ray tubes for oscilloscope use.
They have exceptionally high deflection
sensitivity, obtained by using extra-
long deflection plates and limiting the
useful display area to less than the
full screen diameter. The right-angle
relation between horizontal and verti-
cal traces is accurate to 1°.

Type 3WP- is a 3-inch tube with an
accelerator (ultor) rating of 2,500
volts maximum. Representative operat-
ing conditions for the 3WP- are: Ac-
celerator voltage—1,500; focusing volt-
age—247 to 465; grid 1 voltage for
visual extinction of undeflected spot—
minus 45 to minus 75; grid-circuit re-
sistance—1.5 megohms max.; grid 1
modulating voltage—50 volts max.; line
width—.026 inch max.; light output
(P1 phosphor) 7 foot lamberts mini-
mum; deflection factors: D1-D2—62-76
volts per inch; D3-D4—43-52 volts per
inch; useful scan: D1-D2—2.5 inches;
D3-D4—2.25 inches.

Du Mont type HBADP- is a 5-inch
tube with similar high deflection-sensi~
tivity characteristics, and the addition
of a post-accelerator anode with a
6,000-volt maximum rating. With 3,000
volts on the post-accelerator, and 1,500
volts on the accelerator anode, the
5ADP- has a deflection sensitivity of
40-50 volts per inch for D1 and D2, and
31.5-38.5 volts per inch for D3 and DA4.

Two other new Du Mont cathode-ray
tubes are designed for observing high-
frequency phenomena. These are the
5XP-A and 5XP-AM. Both types have
electrostatic focus and deflection, and
are equipped with post-accelerator
anodes that may be operated as high as
25,500 volts. The 5XP-AM has a metal-
backed screen which provides twice the
light output of the 5XP-A. Vertical-
deflection sensitivity is down only 10%
at 200 me. END

A NEW FORM OF PARASITIC

Workersat Sylvania’s Emporium, Penna.,
plant create new tube types that speak
for themselves. Here a campaign orator
offers us a three-point program.

RADIO-ELECTRONICS
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ciation, according to George Morton,
chairman of the policy committee, is a
city ordinance to license and bond TV
service technicians. Meetings have al-
ready been arranged with the city’s
mayor and electrical inspector, for the
purpese of drawing wup such an
ordinance.

NATESA MEETS IN KANSAS CITY

NATESA’s Spring Convention—its
first national convention for TV-service
dealers, managers, and technicians—
will be held Friday through Sunday,
April 10, 11, and 12, in Kansas City.
Telcvision Service Engineers, Inc. of
Greater Kansas City will play host to
the nmiore than 500 member guests ex-
pected to attend from all parts of the
United States.

Exhibits o about 50 manufacturers

—with emphasis on u.hf. TV equip-
ment—will fill 13 floors in the Con-
tinental Hotel.

The convention will open Friday
afternoon with registration and a
cocktail party. Business sessions will
be held Saturday, with addresses by
NATESA President Frank Moch and
manufacturers’ representatives. These
will be followed by a banquet and floor
show, and the presentation of awards.

The Sunday session will feature an
optional ranch-style breakfast and
round-table discussions.

FRSAP ELECTS NEW OFFICERS

Milan S. Krupa, of the Associated
Radio Servicemen of Luzerne County,
was elected president of the Federation
of Radio Servicemen’s Associations of
Pennsylvania. He succeeds Dave Krantz,

WITH THE TECHNICIAN | 117

who, after 6 years of continuous serv-
ice, declined to continue as president
of FRSAP. Mr. Krantz will head a new
advisory council to be made up of the
heads of all member chapters.

Other officers elected for ocne-year
terms were Bertram Bregenzer, of the
Radio Servicemen’s Association of Pitts-
burgh, vice president; Fred Schmidt,
of the Mid-State Radio Servicemen’s
Association (Harrisburg), treasurer;
and Leon Helk, Lackawanna County
Radio Servicemen’s Association (Scran-
ton), sccretary.

A special committee under vice-pres-
ident Bregenzer will aid the formation
of new chapters. Requests for member-
ship in FRSAP have already been re-
ceived from servicemen’s groups in Lan-
caster, Butler, Johnstown, Erle, and
Sunbury. END

ound

CORPORATION

TV CABINETS
Direct from MANUFACTURER to YOU!

CUSTOM-BUILT

Be Alert—be smart! Don't be misled by other offerings of cabinets similar to
these original TeleSound creations, at lower prices. They are NOT the same
quality. When you buy from TeleSound, you buy from the MANUFACTURER—
at the lowest possible prices consistent with the high quality of these cabinets.

Be price and quality conscious! TeleSound wholesale prices enable you to
sell more, make a BETTER PROFIT for yourself, with greater satisfaction to
your customers. Compare price and quality—then—buy with confidence from
TeleSound. Our foctory-to-you shipments, and lowest wholesale prices, are
your guarantee of satisfaction!

GUARANTEED QUALITY & VALUE!

H:25", D:21'%", W:25" Wgt: 50 Lbs.
TAELE ,
MODEL 500 .......... 542.00

As above, for 24” Picture Tube H:401,", D22'/1", Wi25!4"

Wt 60 Ibs.
H:31”, D:24". W27 CONSOLE 47 50
Wat: 60 Ibs. .......... $55.80  wmoDEL 200 ... 417

All TeleSound cabinets illus-
trated are available in Rib-
bon Stripe Mahogany. Mod-
el 200 also available in
Walnut. All cabinets can be
had in Blonde Korina at 10%,
additional. These cabinets
are custom built and drilled
to fit standard 630 type
chassis. We can supply them
with undrilled panel to fit
any other chassis you spe-
cify. Complete cabinet cat-
alag available on request.

HallL” D:2334", W:34”, Wgt: 100 Ibs.

CONSOLE
MODEL 1000 582'50

All prices subject to change
without notice.
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Terrific!

VIDEO

SUPER-POWERED

v CHASSIS

MODEL 530-DX

139%

Highest sensitivity of any TY receiver known

today! Designed for excelient performance in 3

boﬂ\E fringe and strong signal areas, o S H E L D o N

VIDEO 630 TV Chassis ............. 49.

VIDEO 630-DX TV Chassis .......... s159.50 TV PICTURE TUBES

Full ONE YEAR Guarantee.

TECHMASTER 177 IFRP4A o bl aidde $28.90

Model €-30 TV Chassis ............ $149.50 20”7 20CP4A ... ....$38.05

Model 1930 TV Chassis ...... a 21”7 2IED4N ... ..., $40.25

Model 2431-P TV Chassis & ;"RN ... $76.00

:,E’i(c::b:bove include all receiving tubes, less Yma‘gﬁgi‘c)”lcc“ b o

FAMOUS TELESOUND PACKAGE DEAL savg momn

TeleSound cabmet of your choice in combination with famous Video 530-DX TV Chassis,
127 speaker, your choice of picture tube. ADD: for Video 630, $10; Video 630-DX,
$20; Techmaster C-30, $10; 1930, $40; 2431-P, $60.

CABINET |Combined with Video 530-DX Chassis, 12” Speoker, and
STYLE 17" CRT I 20" CRT 21 CRT I 24" CRT | 27" CRT
200 $209.50 $218.25 $220.50 - -
500 $204.00 $212.95 $215.00 $249.75 -
1000 - $252.25 $254.25 $289.00 $302.50

Please include 25% deposit with o-ders, balance C.O.D. All shipments F.0.8., NYC
"Designers & Manutacturers of Custom TV and Radio Furniture'

WeleSound

421 West 28th Street
New York 1, N.Y,
Phone: W1 7-0719
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Completely NEW—

scientifically designed

ANTENNA

Definitely Superior—
proven »by Field Test

i
H -

£s

X3
LNl
~

P e o

Again C-D's pioneering engineers anticipated and

X Uniform Gain With Low Verﬁcali\/ deve.tloped THE antenna specificclly for UHF re-

Radiation (No Ghosts) ception—the C-D SKYHAWK is ready NOW for

the fast growing UHF market. Completely "bug”

proof. Thoroughly performance-tested. Complete-

ly dependable.Broad-band coverage with uniform

gainover the entire UHF spectrum and factory PRE-

ASSEMBLED for speedy installation. Make every

UHF installation the best—use the C-D SKYHAWK
Model U-4.

YOUR C-D DISTRIBUTOR IS READY TO SERVE YOU

% Uniform Gain...Llow Standing
Wave Ratio

% 300 OHM Terminal Impedonce

May Be Stacked ... Measures
12 %12 x5 inches

CONSISTENTLY DEPENDABLE

CORNELL-ODUBIIIER

SOUTH PLAINFIELD, NEW JERSEY

¢ CAPACITORS
* VIBRATORS

e ANTENNAS

The right part when you need it, for service

This permanent, hard cover Ofticial Buying
Guide of the electronic-TV parts and equip-
ment industry with its comprehensive de-
tailed index, eliminates the need for main-
taining files of small catalogs and manufac-
turers’ literature. RADIO’S MASTER catalogs
90% of TV and electronic 7

equipment., Not merely
part number listings—
complete descriptions,

H . h .
specifications and illus- ", ";‘
trations written and s":""

m

compiled by each manu-

facturer. Enables you to

make comparisons or
d substitutions right now!

Pcblisher’s price

$6.30—your price

through your
r=gulas parts 3].95
distributor

122C roges
£0,00C items
8,000 llustrations
€' x 11"~ 5 Ibs,

UNITED CATALOG PUBLISHERS, INC.
110 Lafayette St., New York 13
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NEW PATENTS

U.H.F. OSCILLATOR TUNING
Patent No. 2,618,705
John E. Allen, Lansdale, Pa.
{Assigned to Philco Corporation, Phila, Pa.)
This device overcomes the difliculty of u.h.f.
switching. It generates two distinet freguencies

from a single oscillator. One of these frequencies
is fixed: the other is adjustable over a narrow
range. A push-button switches from one to the
other. The tixed frequency is suitahle to control
a transmitter. The other frequency may be the
stable

local oscillation for receiving. Both ave
because they are cavity-controlled.

10 RCYR SW
TO XMITTER |
I
t
1
; L
JLINK
|
1
i
'
i
¥
'
PANEL V) 81 P)c
KNOB S5 g ! Z
B2 A !
PUSH V4 3N 7
BUTTON
; A 2
4
! Z
KNOB! PANEL \soninG
The figure shows i coaxial-line cavity. C is
the grounded outer conductor. B1 is the inner

line which has an extended portion B2 passing
through a flared aperture in C. A metallic. tap-
ered plug P fits snugly into this saperture A,
when the push-button is depressed. When desired,
a eatech (not shown) is set to hold the plug in
this position. When P is inserted into A, the
oscillator frequency is the natural frequency of
the cavity.

When its cateh is released, P is forcibly with-
drawn from A by u spring. The plug comes to
rest against the stop S. Due to capacitance be-
tween C and P, the frequency is now changed.
This sc2ond frequency is adjustable by turning
the threaded knob shown. Rotating it clockwise,
for example, moves it deeper behind the panel so
P cannot come out of A quite so far.

Note the annular ring R around the push-
button. When the button is depressed, R uets
against the pivoted vane V. V is moved counter-
clockwise. A mechanical link forces switeh SW
to its lower contuct. Therefore the fixed fre-
quency is fed to the transmitting cireuits. When
the button is releused, V is moved clockwise by
R. SW is now forced upward and makes contact
with the receiver lead.

IMPROVED BROADSIDE ARRAY
Patent No. 2,622,198
Richard G. Clapp, Haverford, and Samuel H.
Colodny and Bernard Wise, Philadelphia, Pa.
{Assigned to Philco Corporation, Phila, Pa.}
A simple dipole radiates in only two directions.
As the antennu is lengthened, minor lobes appear
in its directional pattern. These undesirable lobes
can be eliminated by proper control of the radia-
tion. The antennu should radiate maximum power
from its center. Radiation should fall off pro-
gressively as we pass to the ends. This principle
is applied to a broadside array in this invention.
The diagram shows a l0-element array. It has
5 elements in each of 2 rows. Arrows show the
instantaneous divection of current flow. By trans-
posing the elements. current flows in the same
direction in each horizontal element. Therefore
the radiation is strengthened. The vertical ete-
ments cannot radiate. This is because each such
pair carries opposing currents which cancel the
radiation.

RADIO-ELECTRONICS


www.americanradiohistory.com

119

EXPERIMENTERS SPECIALS |
1 RPM MOTOR '

115 volts. €0 cyclcs. Syn- |
chron model 600. Use for
timing R
displays, gadgets, etc. ‘

Stock No. RE-5

Price $2.95 each J = < I

AMPERE DEMAND METER | | 910 77

Stewart Warner-748A. In-
dicates up to 20 Amperes %
long time average current

<
drain. High time lag-

—r

w

follows heahnq effect of
supply transformers. Use ~
to check motor and line

overload as well as peak g
average demand. Indicat-

ing average and average d

peak recorder pointers. [

Stock No. RE-119
Special @ $3.95 each

Redmond 6 Volt DC Motor

—An ideal small de motor .

for the expenmemor Oper- h h
it wit the

3000 rpm. RE('LIIH 5 0.
amperes for 100 b n‘e
powaer

Stock No. R-137

[ Y

Special 52-95 each

RESISTOR KIT
SR e R cat. no. 1860

resistors. German  made.

toper tolcance iligocels | Outstanding performer for fringe area % One forward lobe — 13%2 db
100 K. Assorted g, 1 . . N f k .
o lifwarisleompanment installations where several high-band ront-to-back ratio.
tic box. - » o e H
Stock No. RE-1002 channels are operating. Eliminates * 9 db gain across all
il . . s .
Speciat at only $1.98 individual high-gain antennas, match- Beven kchcfmnels 5
. . . . - (E
C Warner—i-2000 rpn . 55.95 cach ing networks, and switching devices. % FZOO u quOl’Y iy
art Warner—0-4000 thm . $6.95 cach Simple installation.
Merciry Switch—Tilt (o ety mb. . .4 for $2.00 R .
CiE Y Ranal Ambere Attt "siecli. 84%s aach % Exclusive Taco Click-Rig —

writ or fi cataiogu f Electre o Adreraft, 11 i
Y A Ill| A‘ﬁ @ no screws to tighten.
tronies for aur Meter Advertisemen I K * M H

echanically balanced —

Minimum order $2.00. F.O.8. Paterson, N. J. ideal for use with rotor

ELECTRO DEVICES, INC.

. TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y. A NATIONWIDE WETVORK
4-6 Godwin Ave. Paterson, N. J. ! OF TOP DISTRBUTORS
In Canada: Hackbusch Electronics Ltd., Toronto 4, Ont CARRY TACO ANTENNAS

Y ear SUPREME 1953 TV Manual

GET IT AT YOUR RADIO JOBBER OR SEND COUPON

[ Television]

Servicing Information

This newest giant volume of the
Supreme TV series covers 1953
factory data on all popular televi-
sion sets of all makes. There ure
explanations of new circuits, 192
pages of slignment procedure, test
patterns, response curves, pages of
wavelorms, voltage charts, service
hints, production changes, and dozens
of double-spread circuit diagrams.
Manual-style binding (opens $3
fint). Speeial price, only. .. ..

COVERS ALL POPULAR SETS

This new Supreme 1953 TV manual
has all the required service material on
every popular television set of every im-
portant manufacturer. Here is helpful,
practical, factory-prepared data that will
really make TV servicing and adjust-
ment easy for you. Benefit and save
with this amazing manual scoop. This
new giant TV manual, as well as the
previous volumes for other years, has
complete circuits, alignment facts, test
patterns, response curves, service hints,
recommended changes, voltage charts,
waveforms, and many double-page dia-
gram blueprints, Here is your TV service
material to help you do more expert
work quicker; and priced at only $3 and
$2 per manual covering a whole year of
material. See coupon below for the com-
plete list of all seven TV volumes, from
1947 to 1953. Order at our risk for a
10-day trial.

Mosl . Often - N “’Jd
1952

needed RADIO diagrams and service data.
Covers everything from most recent radios
to pre-war old-timers; home radios, auto
sets. combinations, changers. and port-

nmes.

RADIO DIAGRAMS

Here is your complete source of all

AMAZING BARGAIN OFFER

The new 1953 TV manual is the most
remarkable value offered by Supreme Pub-
lieations in their 19 years of business. This
mammoth television servicing manual at
only $3, or the TV manuals for previous
years for only $3 and $:2 each, are amuzing
bargains and defy competition. There is
nothing else like them. Each manual is a
virtual treatise on practical television re-
pairs. By normal standards, each such
large manual packed as it is with practical The regmir of any tele-
facts, hundreds of illustrations, diugrams, | vision set i~ really easy
charts. photographs, and expenzive extra- | with Sup-eme TV service
large blueprints, should sell for $10—but | manuals. Feery set is cov-
as SUPREME special values they are priced | ered in a practical manner
at $3 and $2 each. Only a publisher who | that will simplify trouble-
gotd over one million TV and radio manu- | $hooting end repair. This 13
als can offer such bargains based on tre- | the beln you need to ..'f',;‘d
mendous volume-sales. Be ready to repair t}guz}hvs;g "m‘[": énu‘;‘,oi{ ";
any TV set by having in your shop all “‘:lllf)lle yeanc{f material SBB
seven Television Manuals listed in coupon. | ise. huy Swpreme Manuals
Or try the new 1453 TV manual to see | on)y onee eah year instead
what an amazing bargain you get for only | of spercding dollars every
$3. Send no-risk trial coupon. week for war needed data.

luNsEEsEssEEEEEVEEEEEESIUdS NSRS RNRRNRE

NO-RISK TRIAL ORDER COUPON

SUPREME PUBLICATIONS, 3727 W. 13th St, Chicago 23, ILL.

ahles. Sensational valuex. Still sold at Radio Diagram Manuals Send TV and Radlo manuals checked x| below and at
pre-Korean prices. Only §2 for most vol- s
Lvery Radio manual contains large § O New 1952 Manual. $2.50

left. Satisfaction guaranteed or money Pack.

I)I() schematics, all needed ulignnent facts. ] 1951 Radio EACH O New 1953 Television Servicing Marua.. ... ... $3.
RA partg lists, voltage values. trimmers. dial [ 1950 Manual \ I O 1952 Television Manual, $3. 0 1951 TV, $3. o
s stringing, and helpful service hints. Vol 9 di ‘ 2 50 0 1950 Television Manual, $3. [0 4949 TV, $3.
])IAC'RIXb umics are large in size. 8% x 11 inches, 3 (1 1949 Radio Ve
R ahout 192 pages. See coupon at right for a @ [ (948 4 PRICED 0O 1948 TV, $3. O 194 , only $2.
¥ g Infoenmadtd™ 73 complete list of these low-priced manuals. O 1947 2 I )
5 . = 0 1936 g AT ONLY l [0 I am enclosing $......... Sepd postpaid.
[ ] [ ] CAN . .
q ; . 0 1942 E $ [0 Send C.0.D. I am enclosing $ . . deposit.
A 1
L.upr enie Publlcatlons 5 ioh |
- . D|940< EAGH l Name: ...... Cise e esesms e a v esrreseen B
. . . 01939 &/ ;
Available frorn Lead'ng Radio Jobbers O] 1926-1938 Manuat, $2.50 ! AAUEEEET] g T, JETel i sxo o 3 = | IR o)) 15 - EX ) L
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WwWWwWWwW.americanradiohistorv.com


www.americanradiohistory.com

120 NEW PATENTS

To reduce minor lobes, folds are introduced in
some of the elements. These folds cannot radiate
because the re-entrant parts carry opposite cur-
vents. However, these folds decrease the effective
lengths of the horizontal radiators in the figure,
the end elements have the greatest folds so they
have least radiation. The next adjacent elements
are folded to a lesser extent so they have greuater
radiation. The center elements have no folded
stubs. Their radiation is maximum as desived.
Thiz variation in folding is the feature that is
patented.

For maximum efliciency, the elements should
vadiate in accordance with the bimominal ex-

PY . pansion, & mathematical formula. For a b-ele-
PY It’s our way of saying, “Thanks ment row (as in this array) the horizontul ele-
° for your confidence.” Yes, thanks to ments should radiate in the following proportion:
: you, the sale of these Stancor TV I, 46,4, 1.
components has increased
R ®
\ ° tremendously . .. our costs are FM RADIOSONDE SYSTEM
y : lower ...and we are passing these Patent 2,613,347
! - savings on to you. William Todd, Neptune City, N. J.
° T (Assigned to United States of America as
° .hese con.xpone.nts are the S represented by the Secretary of War)
L hlgh quillltYa t“ple't.eSted units Generally speaking, FM communication re-
: you have always received and come quires an elaborate receiver and a simple trans-
° to expect from Stancor. At these mitter. Therefore I'M is suitable for radiosonde
4 2 systems where the transmitter must be light and
Ps new, low prices they arefeven compact. This inventor points out other FM ad-
PY better values than before. viantages and suggests its use in radiosonde work.
° The figure shows the transmitter circuit. V1
is an oscillator tuned to about 400 me. V2 is the
3 | modulator which conducts intermittently. When
[ ] X current flows, feedback impresses a large nega-
DEFLECTION YOKES : ‘ tive pulse on its grid. Then the tube is blocked
3 0 FLYBACKS g s
PART oLp NEW 3 f Vi d J__RFC
NO. LIST PRICE LIST PRICE ps PART oLD NEW 4 |
DY-8 10.75 980 ¢ NO. LIST PRICE LIST PRICE
DY-8A 11.00 10.00 : A-8128 10.50 10.00 | Py
DY-9 10.75 9.80 . A-8129 11.00 10.50 :E
DY.9A 11.00 10.00 : A-8130 11.00 10.00 ng 5 =
DY-10 1075 9.80 o A81 oS lg'gg 3| g ]
DY-10A 11.00 1000 ¢ A8 n’:)o s B s 3
DY-11A * 10.00 A-8133 d b 3
“ DY-12A * 10.00 o A-8134 11.00 10.50 ¥ i
° 1 i
. T
L J
®
L4 . . .
o until C ecan discharge its negative voltage
* ¥New items: DY-11A is used in 172 models of through R. This resistor is shown as a variable
L 4 15 monufocturers. DY-12 is used in 160 models | element. 1f, for example, it is reduced. the
L] of 8 monufocturers. A-8132 is an exac! re- blocked interval becomes less. Then the average
L ] plocement for Muntz TO-0031, used in over current through V2 is increased. Since V1 and
* ot A St 4 oo V2 are coupled through a common dropping re-
TRANSFORMER o 29 ik o .yo'ur unc?r _" (RLALE S sistor, the r.f. tube gets less plate potential. As in
O Bulletin No. 461 listing opplications of these any self-excited oscillator this means a change
' : units, or write Stancer direct for your free copy. | in eurvier frequency.
COR PORATION ° Actually, R may be a thermistor or other ele-
e P ment whose resistance depends upon tempera-

Stancor Transformers ture, bumidity, pressure, etc. Any change in the
are listed in Photofact resistance of R mukes u corresponding variation
. in carrier frequeney, which is interpreted at the
Folders, Tek-Files and FeceTen]
Counterfacts. In FM, the carrier amplitude remains constant.
This makes it easier to track the radiosonde
transmitter. Also, a small change in frequency
can be detected easier than can a small change
in amplitude. END

3592 ELSTON AVENUE
CHICAGO 18,ILLINOIS

)

(

OVER 50,000 —=| ‘SERVICING BY
TECHNICIANS ' . SIGNAL SUBSTITUTION’

HAVE LEARNED | e A BEST SELLER FOR OVER 12 YEARS!

\ (NEW, UP-TO-DATE, 12th EDITION)
! 2

Yl 5\ \:The Modern, Simplified, Dynamic Approach to
HUW TU GET AR Receiver Adjustment & Alignment Problems. |

H MUS UU'I' -—“::’:—" ; * Nothing complicated to learn |
T E T 2 % No extra equipment to purchase
* Universol...non-obsolescent |
UF BASIC T ST % Employs only Basic Test Instruments |
X 103 peges. Invaluable in- Ask for "'$.5.5.” at your local Radio Parts Jobber or |
formation that will help
EQUIPMENT you re-double the value of
your basic test equipment.
for A.M.-F.M.-TV PRECISION APPARATUS COMPANY, INC.

remit 40¢ in small stamps or coin directly to factory. |
92-27 HORACE HARDING BLVD., ELMHURST 4, N. Y.

“I'm afraid my set is troubled with
Ilop-Over!”

RADIO-ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

RADIO-ELECTRONIC CIRCUITS

AMPLIFIER CALIBRATION

Most radio and PA amplifiers do not
need extra high stability. A slight
change in amplifier gain from time to
time does not matter. On the other hand,
if the amplifier is part of a precision
instrument, constant gain is of the
utmost importance. For this reason, the
General Radio sound-level meter in-
cludes an internal checking circuit. A
gain test may be made quickly and at
any time.

MIKE INDICATING METER

NORMAL

|y

With switches S1 and S2 in positions
shown, the amplifier is ready for normal
use, To test its gain, S2 is thrown to
CAL. The meter measures a relatively
high voltage from the line voltage
divider. This reading is noted. Now S2
is returned to NORMAL and S1 is
switched to CAL. This feeds a small
a.c. signal to the amplifier. If the am-
plifier gain is correct, the meter will
show the same reading uas before.

This is how the calibration circuit
operates. Before leaving the factory,
the voltage divider taps are adjusted
and fixed so the voltage ratio between
taps equals the amplifier gain. When
the calibration is checked, the attenua-
tion of the potentiometer is balanced
by the amplifier gain. Since these are
equal, the meter will give identical
readings as described above. The actual
meter deflection is not important.

AUDIO PREAMPLIFIER

Most modern audio amplifiers use
some form of microphone or phono pre-
amplifier to amplify the low-level sig-
nal to a point where it can be fed into
the main amplifier. The input signal is
usually very low so preamplifier de-
signers try all sorts of tricks to mini-
mize noise and hum.

I suppose that you would eall this
a cascode amplifier, but it differs from
the cascode in that the grid of the see-
ond triode is not grounded at the sig-
nal frequency and some of the output
signal from the second triode section is
fed back into the grid through the
470,000-ohm resistor. The grid is 60
volts positive. T varied the positive grid
voltage but it works better with the
value shown. From ordinary observa-
tions, it would appear that this cirenit
is impossible but such is not the case.

12AV7
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‘‘Save with confidence”

Special! Custom Built

AUTOMOBILE RADIOS

For 1943, 1350, 1951, 1952 & 1953 Models, Made by Automatic Radio

Every auto ra-
dio is power-
fully built, -
tube superhet.
With RF stage
and 3-gang
condenser for
sensitive, long
distancerecep-
tion. Latest
miniature tubes
used with
beam-power output and oversized

excellent tone.
Control and has extra low battery
Each model is Custom-Built, design

Includes Automatic Volume

A mere touch
of the finger
and your ra-
dio's electroni-
cally tuned to
a station with

absolute  pre-
cision . . . and
not to just a

few pre-set sta-
tions. Your eyes
never have to
leave the road

Alnico
V speaker, offering plenty of volume with

performonce is yours

drain.

ed for

Electro-Touch Tunmg

for tuning is comple’rely automatic, |dec|

with this custom-

built, 7-tube, 3-gong radio. Assures top
reception wherever you go.
Superhet. circuit with a rectifier, operates

permanent magnet

the individual automobile and con be on o 6-V. storoge batery. Includes Auto-
mounted within 4 minutes without cables matic Volume control,
or brackets. No holes to drill. Indicate dynamic speaker and gives 8-tube per-
make and year of autamabile when ardering. formance. Beautifully

Dodge, Ply-
Stude-

Ford, Mercury,
Hudson,

For:
mouth, Chevrolet,
baker and Henry J

Write for our
Special

Prices! | drill-

finished to match

your car, can be easily installed
in a few minutes.

No holes to

For: Ford, Chevrolet and Dodge. Be sure to
mention make and ycar of car when ordering.

VHF-UHF BOOSTER-CONVERTER

Made by Sut¢o—Just out
This great new Booster-Converter enables all TV receivers now

being made to receive UHF signals and a
which is necessary for VHF in fringe areas,
power,
Dllﬁrates on 110-115 V. AC.
nu
signal is then boested and fed to the TV

The 6J6 is used

is slug tuned and has a 75-300 ohm input and output.

for built-in UMF antenna. Easy lo install

a crystal mixer, and two tubes: a 6AF4,

amplifier circuit and in the converter

Now
only

53570

Iso have the hooster
It employs its own
and a 6J6.
in_a balanced push-
IF. The converted
receiver. The bhooster
Provision

6-TUBE RADIO KIT
Kit #2—A low-priced 6 TUBE KIT de-

signed for high sensitivity, excellent
selectivity and good tone quality. Uses
25L6, 2526, 85Q7, 6SAT, 6SK7, 6SK7 in

an ecsﬂy constructed circuit. The 6
Tube Kit is shipped with all parts.
including punched chassis, resistors,
condensers, coils, sockets, PM Speaker,
hardware, etc.

And at a closeout price of

only (lesstubesand cabinet) 56'95
Matched set of six fubes 25
for kit 53'

3-TUBE PHONO AMPLIFIER
Not a Kit!
An assembled unit ready for installa-
tion using tone and volume contro!

and  six feet of rubber
cord (Not including Tubes) S2'95
.§3.95

With Complete Set of Tubes

EDLIE Electronics

@0 90 190 110]

oy R
S = {Z Oy
6 &

5 TUBE AC-DC SUPERHET KIT

Kit #I—Five Tube superheterodyne kit,
A.C.-D.C. contains all components re-
quired to construct this latest design,
highly sensitive superheterodyne broad-
cast receiver, complete with black

bakelite cabinet {excludes 57.95

wire and solder) .Only
12BAS,

g 85

Kit of 5§ tubes (I2ATé,
3SWA, 50C5). Only $3.25.

12BES,

PHONO OSCILLATOR
Not a Kit!

Wireless phono oscillator transmits re-
cording for crystal pickups or voice
from carbon mike through radio with-

out wires. Can also be used as an
infercokmm by using P.M. speaker
as mike. Price ({excluding i

tubes) .. 52 95
With Complete Set of Tubes....  $3.95

Electronic Code
Practice Oscillator
& Blinker Kit

AC/DC or
Battery Operated!

Kit 73—-One of the most
practical Code Practice

. yet one_ of m:
simplest” to build and
cperate.

Can be wused with any
aumber of headphones.
Adjustable Pitcnh Control
—Any type Ol he=adphone
can be use

No warmup hme—ready
to operate instantly
Simple and safe (o uper
ate.

Operates anywhere—with
AC o power.or from
24 90 VOI( Miniature Bat-

ry.
Learn Blinker Code with
flashing light.
Blinker can DP used as
signaling device,
Intf.‘rn1(|onal Morse Code
inclu

::Ic':h 5].95 Assem- 2 .95

Terms: All merchan-
dise shipped F.O.B.
Mew York City,
prices are subject
to change without
notice. Include 10%
deposit for C.0.D.'s,

WRITE FOR NEW

CATALOG—Free!

154 Greenwich St.

www.americanradiohistorv.com
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122 RADIO-ELECTRONIC CIRCUITS

The preamplifier was used to drive
a 6F6 output tube with a radio and low
output phono pickup and as far as I
can determine with any other test, it
| has excellent 10\\- and high- hequency

FOR QU'CK, EASY |NSTA|.|.AT|°N ! Materials for audio preamplifier

Resistors: 2-—470000, 1—150,000, —8,200, 1--220
| ohms, !/, watt.

Capacliors 2—.05 nf, 400 volts, paper; I—I0 pf,

25 volts, electrolytic.

Miscellaneous: |—I2AV7 tube; I—nine-contact mini-

ature socket. Chassis, hook-up wire, terminal lugs,

hordware

usponse The combined gam of both
sections is just about equal to a 6J5 but
the audio quality is far better. I had
no difficulty with any hum even though
no part of the circuit was shielded. A
500,000-0hm volume control can be used
in place of R1, if desired.—Wilbur J.
Hantz.

PHASE INVERTER CIRCUIT

I don’t recall when or where I saw
this phase inverter deseribed, but I do
feel that vou will like its performance
in vour favorite amplifier. I’ve used it
for several years in a 25-watt amplifier
and do not hesitate to recommend it to
others.

If we disregard the presence of C2
and R1 and make R2 equal to 3, we
have the popular hot-cathode or kan-
garoo inverter, which has a gain of
about 0.9 from its grid to the grid of
gosﬂ Efg" Mode! CO-3A gnsnee(ngs 3!0“1150'535" gASn-s 575615 Motel ¢53  |HERRGIT one 108 the peushbull fubesa e Jeqoa)

. ode! CO- . ec. 4" ec. 70" odel CS- an ain Ge 7 i st b
st §345  [ANGRONRY  Listssss  NRNTNRIFTINN  gypq o [EERSRRYIN M2 $125 Sl Al 152}4 R R = B

* * *
d i . 4 Sec. 92 i STEEL MAST 3
;40;:%173 List $3.15 '3“"5:"";'3‘ 3'45‘1'1"9’:?_'2’;,, RAD-5 $7.25 List $2.45 MM-72 727 Qped across. the cathode load resistor,
List $4.95 List $6.25 List $7.95 5 Sec. 112~ List $5.75 in series with the signal voltage ap-

plied to the phase inverter grid.
~?‘Lm 6L6 GRID (P-P)

Q00000

(e

SEE YOUR PARTS JOBBER NOW FOR THOSE
Laty-lo-Inslall RADELCO Anlennad!

No matter what your installation needs may be, you'll find exactly the aerials
you want at your nearest Rodelco jobber . .. and at prices that will please you!
You'll like the high quality and fine workmanship found in every Radelco
antenna. You'll like their smart styling and handsome finish . . . but best of all
you'll like their speed and ease of installation. If you want more for your
money when you buy antennas make it a point to say “Radelco!” Addie Ri.Znd C? to tHe el renitiina
| creases the gain tremendously. (See
pages 98 and 100, January, 1953, for

the theory of this circuit.-—Fditor) The
reactances of Cl and C2 are so low at
7580 GARFIELD BLVD. audio frequencies that R1 and R2 are

MANUFACTURING CO. effectively in parallel. For balanced

CLEVELAND 25, OHIO output from both halves of the inverter,
the cffective resistance of R1 and R2 in
parallel should equal the resistance of

~
0K [ 270K

8+
—_—

0 6L6GRID (P-P)

Ny -------'-_---'---.-------__------": R3. So we make R1 and R2 each twice

n FACTORY ASSEMBLED AND CALIBRATED e e .

| I MODEL 940 2 This inverter should be used with a

| B | pentode or other multigrid tube with

| ) VACUUM TUBE VOLTMETER B | a high plate resistance. I use a 6L7

] SHECIEICATIONS: FEATURES | | \ with a plate resistance of about 800,000

® 6-AC VOLT RANGES 0-3, 15, 30, 150, 300, | ® Due to the high h C. B Al
[ | 1500. Frequency response from 25 to ",“’“,gf;'ﬂ,.‘:g“ B | ohms.—G. L. Anglado
100,000 cycies ohms. the cir-

1 e 6-DC voyn RANGES 0.3, 15, 30, 150, 300 sl ot G| W SIMPLE SIGNAL GENERATOR
g | 1500. Up to 30,000 vo]f; with 'ccce'ssory; :d”:‘nou?eload | | | With low-cost r.f. type signal pener

2 probe ol el W 1. type signal gener-

1 ° ?’:‘-RE%SLAN(LE RIAOzJOGES ll,looo-llodooo—l ecteaticndll ot ators generally available, many service

eg- ohm, |, megohms. meg- 101 « - g > '+
- Meg-10 Megohm, 1 o0 meg%hm % D) ﬂi’.‘%;”’!ﬂﬁﬁ 5 technicians and experimenters overlook
® S5-DECIBEL RANGES —24 to —I.5. —8 to ¥ the multivibrator as a 51'gna1 generator

1 M T e AR e S $ suitable for accurate alignment of re-
- el 4 comes S . ’ . .

1 ix’mz Iq:!:ralinq i;s‘;{uctio:?"i:h:ad'ﬂ:&una 'ls:t:,rnet?%d : ceiver r.f. and i.f. circuits. The average

B i akelite case. Factory assemble calibrated. NET . . ivibrator-tv signal

10 DAY MONEY BACK GUARANTEE g omer of a multivibrator-type sig:
LT ; B enerator uses it only for shooting
Wiite jor FREE CATALOGUE g )

| ELLIOT LABORATORIES Dept. RE-4 B | trouble in sets that ave dead or badly

[ ] 54-34 201 Street Bayside 62, N. Y. B | out of alignment. The major disadvan-

l‘.----.----------------.-..--.---.l tage of the usual multivibrator signal

RADIO-ELECTRONICS
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BLAK-RAY SELF-FILTERING
ULTRA VIOLET LAMP

BLAK-RAY 4.watt lamp, madel X-4, complete
with U-V tube. This iamp gives lang-wave ultra-
violet radiation having a wave-length of 3654
to 4000 angstrom units. Some af the substances
made to fluoresce visibly when illuminated by
U-V light are certain woods, oils, minerals,
milkstone, cloth, paints, ploshcs, yarn, drugs,
crayons, ‘ete, This iamp is self-filtering and
the invisible U-V rays are harmiess ta the
eyes and skin. Equipped with spectral-finish
aluminum reflector. Consumes only 4 watts and
can be plugged into any 110 volt 50-60 cycle
A.C. outlet. Will give 2000 to 3000 hours of
service. |t weighs but 13; Ibs. Approved by
the Underwriters Laboratories and has a built-
in transformer so that it may be safely used
for long periods when necessary. Extra U-V
tubes are available,
Ship wt. 4 Ibs.

ITEM NO. 125
UNUSUAL BUY ..

POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-
tion motor. IS watts, 3000 rpm.
3"x2"x13,4”; 4 mounflng studs;
%" shatt, 3/16” diametfer; 110-
p120 volts, 50-40 cycles. A.C.
anly. When geared down, this
unit can operate an (8" tyrn-
table with a 200 Ib. dead
weight. Use it for fans, dis-
plays, timers and other pur-
poses. Ship wt. 2 |bs,

$2.45

f{TEM NO. 147
UNUSUAL BUY

WATTHOUR METER

Leading makes—recon-
ditioned. Ideal for
traiter parks. 100-1i0
volts, 60 cycles, 2-wire
A.C.5 amp. Heavy met-
al case 8Y5” x 64" x 57,

Easy to install. Ship. &
wt. 14 Ibs.

1TEM NO. 33

NOwW ONLY $4-50

WESTERN ELECTRIC BREAST MIKE

Lightweight | Ib. carbon micro-
. Phone. Aircraft type. Breastptate
mounting, odjustable 2-way
swivel, Easily fastened straps. For
home broadcasts, communica-
tions etc. Complete with & foat
cord, hard rubber plug. Shera-
dized plate, non-rusting finish.

Ship. wt. 2 Ibs.
ITEM NO, $1_75
AMAZING BLACK LIGHT

£52

NEW LOW PRICE

250-watt ultra-violet light
source. Makes fluorescent
articles glow in the dark.
Fits any lamp socket. For
experimenting, entertaining,
unusual lighting effects.

Ship. wt. 2 |bs.
ITEM NO, 87 $2-45
250 POWER TELESCOPE LENS KIT

A SAVING A7

Make your own high powered 6 ft. telescope!
Kit contains 2 diam., 75” focai length, ground
and polished objective
lens and necessary eye
pslgces Magnifies 50x to
250x.  Full  instructions.
* Ship. wt. | Ib.

ITEM NO. 123

YOU SAVE AT 52'95
HUDSON SPECIALTIES CO.
25 West Broudwcy. Dept. RE-4-53
New York 7, N.

1 am enclosing full remittance for itcms circled pelow
Re sure to include shipping charges.)

OR, my deposit of & Ship balance C.0.D.

]

]

]

1

]

]

: MINIMUM €.0.0. ORDER $5.00,
) €,0.D. ORDERS ACCEPTED ONLV WITH 209 DEFOSIT
[]

1

1

]

t

]

I

I

!

INCLUDE SHIPPING CHAR:

Cirele Ttems Wanted
87 147 33

152 125

Name . ........ ..
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RADIO-ELECTRONIC CIRCUITS

generator is that its output signal is
too broad for accurate alignment of i.f.
circuits. This obstacle was overcome in
a battery-operated multivibrator type
signal generator described in Radio and
Electronics (Wellington, New Zealand).

The diagram shows a pair of triode-
connected 3S4’s in a 400-cycle multi-
vibrator circuit. When the output
switch is in the 1.F. position, the 400-
cvele signal is applied to the tuned
winding of a 455-ke i.f. transformer.
This circuit is shocked into damped
oscillations at a rate of 400 times per
second. This, in effect, produces a 455-ke
signal modulated by a rough 400-cvcle
note. With the switch in the R.F. posi-
tion, the harmonics of the multivibrator
fundamental blanket the spectrum up
to about 30 mec.

+45-67.5v
500puf

15K 354(2) 15K

iF 2-20ppf

AAA.
\ A4

U
T
= T
1K 44
The author describes the use of the
unit for aligning superhets. Connect
the output of the gencrator to the mixer
circuit and peak the if. transformer
trimmers for maximum output. Tune
the set to the high-frequency end of
the band, adjust the oscillator trimmer
to about two-thirds capacitance, and
feed the i.f. output of the generator
to the antenna terminals of the set.
Peak the antenna and r.f. trimmers for
maximum output. Tune the set to the
low end of the band and adjust the
oscillator padder for maximum output.
Disconnect the generator, connect an
antenna, and tune in a station on the
high end of the band. Identify the sta-
tion and check its frequency against
the dial setting. If the dial setting is
incorrect, set the dial correctly and
retune the station with the oscillator
trimmer. Use the generator to peak the
antenna and r.f. trimmers. Tune in a
station on the low end of the band and
recheek the dial calibration. Readjust
the oscillator padder to bring in the
station at the correct dial setting. Re-
peat the process several times. Touch
up the oscillator trimmer on the high
end of the band and the padder at the
low end so the dial calibration is cor-
rect at both ends of the dial. This pro-
cedure is particularly useful in lining
up a newly constructed receiver.
(Before you sneer at the idea of
using a battery-powered signal gener-
ator, just stop and think how handy
it will be for touching-up the alignment
of auto radios and for simple servicing
jobs at summer camps and in areas
where a.c. is not available.—Editor)

Parts for signal generator
Resistors: 2—15,000, 2—270,000 ohms,
50,000-ohm pofenhomefer
Cupucnfors {Mica): 2—.002 pf, 1—500 puf; 1—2-20-
unf mica or ceramic frlmmer
Miscellaneous: 2—7-pin minioture

/2 watt:

sockets: 2—354

tubes; |—s.p.s.t., }—d.p.d.t. toggle or rofory switch:
|—455-kc i.f. transformer. Batteries, hardware,
hookup wire. END

www americanradiohistorv com

GROMMES

AMPLIFIERS

’ Medel 50 PG
A high fideld=~ sicgle vait cmpiife with ususuel perferen $ 5 530

onco. Pownr wutpst, 10 wols, 30 ot pi . Distartio =t
10 wetie. 1%, sermonic and 2% {m—medoiofin, frequeney
rwspane t SO8: 20 10 20,800CPE (£ ¥ DB, 30 1o 20,540
CPS ot 13 wat leel}

{4 £

== S N -
ALL TRIODE BASIC AMPLIFIER
Response 10 o 100,000CP-. Peak pownr 2- wons. Distortions
af 8 watin 8% H. anc 2% LM. 25 DB fe—d-

back from E foops, 2 dix=r coupled stagss, $9 950

cathode ‘allewer drivem,

WRITE FOR CATALOG

PRECISEON ELECTRONICS, inc.
9101 King Avenue, F-anklin Park Nl

LESS TUBES WITH DIZL

$4.75

COMPLETE
WITH TUBES

Solva poor T.V. reception with a Hi-Gain
Booster. Banish weak fringe areas, reduce snow.
This unit comes to you as a highly serviceable
High-Gain Tuner. Llses 6J6 Tubes in very effi- -
cient Hi-Q Circuit. Has 8 tuned circuits using
pure silver inducrances and indivdual compen-
sation providing bigh gain on all channels. Built
in 5:1 Vernier Drive. This is a complete departura
from ardinary tuners

All recessary part: and instructions are includ-
ed to canvert this unit in a few minutes to ona
of the highest gain boosters ca the marked
regardlers of price,

100 ASSORTED RESISTORS
Carbon insulated. New in currert RMA Values
5%, 10% and 20% in V4. | and 2 watt. $2.00

Shipments sent postpaid when fuil payment ¥s enclosed with prder.
25% depa:it on C.0.D. shipments.
Dpen account privileges to ratzd firms.
Send for our new bufiztin listing many V. Componeats
at teryitic price reductians.

FRANK W. DECRAY & ASSOCIATES

11842 W, JetHersan Eoulevard  Culve: City. Caiifornie

ANOTHER OUTSTANDING JOBRER
PENINSULA TELEVISION & RADIO SUPPLY

42 West Gabilan 5t
Salinas, Calif

HAS THE
SJENSATIONA\L NEW

470K 7"
I C a %&c'crs Kiv

IN STOCK!
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YOUR

HIGH-PAYING

interesting career in

TELEVISION

starts here!

HOME STUDY
COURSE

with one of America’'s
LARGEST schools

There’s a place for

- YOU in the tremen-
COMFLER: | dous, billion-dollax
INCLUDED. Television, Radio &
BUILD YOUR 1 piectronics indus-

OWN TV SET!

try! It’s so easy to
get started with the |
famous CRESCENT
SCHOOL course. Learn in
your spare time . illus-
trated, simplified lessons and
kits to practice on. No pre-
vious training needed. Send
for FREE sample lesson . . .
make this day the day vou
started on your way to a
brilliant career!
APPROVED FOR KOREAN VETS

Also Day & Eve. Classes PS !

Trained at Our School
CRESCENT
SCHOOL

"One of the
Largest of
its kind"

SEIND COUPON TODAY!

CRESCENT SCHOOL Dept. E4
500 Pacific Street, Bkiyn. 17, N.Y.

I Sirs: Rush your FREE sample lesson and full l
details about the CRESCENT SCHOOL Course-—

l at no obligation to me! l |
O Home Study Course [ Residential Course

I NAME = e —— '

I ADDRESS. . .

[elha ¢ ~__ZONE_STATE______
L - em SE D Gy ome em e & SR

L-

PRES-

LM CONDENSER TESTER

Finds Intermittent

Condensers Instantly
NET

Pres-probe’s sliding rip
with variable resistance
prevents condenser
healing. Tests with

power on. Reguires

no adjustment. Stops

guesswork. Saves
time. Convenient
probe size (7% " long) .
Satisfaction guaranteed.

|
| See Your Dist. or Order Direct

PRES-PROBE CO.

4034 N. Sixth St., Milwaukee 12, Wisc.

Postpaid
U.S.A.

o
gy
_?a B “»;.w.»

I jas G‘@f

112 Pages
132 Illustrations

RADIO & TV HINTS—No. 41

No matter what phase of electronics you're
in—TV, radio, audio or amateur—you
can work faster, better, and easier when
you know the tricks of the trade. Here's a
new and different kind of book which
gives you over 300 hints, kinks and short
cuts worked out by the experts and passed
along to you for only a dollar. It would
take you a lifetime to gather all the inside
information which is handed to you here
this easy way. Order your copy today.
RADIO & TV HINTS presents over 300
practical short cuts on just about

every phase of electronics. Conveni-
ently grouped in sections on Test In-

S 00 struments, Tools, Television, Radio
e Servicing, Audio, Amateur and Miscel-
faneous.
o

TELEVISION TECHNOTES—No. 46

When you're servicing a TV set—time
is money and too much of hoth are
trouble-shooting.
Here's a book that will cut that kind of
time-wasting, nerve-wracking work to
the bone. Lists over 600 actual troubles
which have cropped up in scores of scts
made by 27 leading manufacturers.
Tells you what they look like, how they
sound and how to put your finger on
them and correct them quickly and
painlessly. lf you're in servicing, you
need this book-—Get a copy today.

wasted in routine

Helps you solve troubles like these: Sync
Buzz ® Hum e Poor Contrast ® Hori-
zontal Wiggle ® Microphonics ® Arcing

128 Pages

3
58 lllystrations liq

® Vertical Jitter ® Audio Buzz ® Inter-

mittent Picture Tubes

Ineffective

A.G.C. ®* No Vertical Sweep ® Blooming
Picture ® Noisc in Picture ® Vertical
Roll ® And many, many others.

Other GERNSBACK LIBRARY BOOKS
You'!l find helpful!

Radio Tube Fundamentals - Bk. 45 $1.00
Basic Radio Course - Bk, 44 $2.25
Model Control by Radio - Bk. 43___ $1.00
High-Fidelity Techniques - Bk. 42 $1.00
Public-Address Guide - Bk. 41___  T5¢
The Cathode-Ray Oscilloscope - Bk. 40 75¢
Practical Disc Recording - Bk. 39 __ 75¢

www.americanradiohistorv.com

See your'distributor—or mail this coupon

|

I
GERNSBACK PUBLICATIONS, INC. Dept. 43

| 25 West Broadway

| New York 7, N. Y.

Enclosed is my remittance of $_____ |
| Please send me, postpaid, the baoks checked
i below.

] 47—RADIO & TV HINTS
| [J46—TELEVISION TECHNOTES
|
|
|
|

(45 [(J44 [143 J42 41 40 139

Name_ ey
{Please print cleoriy.}

Street___

RADIO-ELECTRONICS
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TRY THIS ONE

DRILL SIZE REMINDER

The average radio service technician
uses wood, machine, and sheet-metal
screws so rarely that he usually has to
waste a lot of time looking up data on
the drill size for the holes. One way of
having the desired data on hand when
needed is to write it on the cover of
the screw container.

For sheet-metal screws, record the
size of the drill used for the pilot hole.
On wood screws, write the drill size and
depth of the starter hole. For machine
screws, write the size of the smallest
drill which will allow the screw to pass
without binding or damaging the
threads. Recording this data on the
screw containers takes only a few mo-
ments and will save lots more time be-
fore a box of screws is exhausted.—Ken
Maxwell

OSCILLOSCOPE BLANKING

Many TV sweep generators do not
provide a means for blanking out the
retrace curve on the scope when sweep-
ing an i.f. or discriminator response
curve. Since the sweep is a 60-cycle
sine wave, it is possible to blank out
the return trace by connecting one side
of the scope’s 6.3-volt heater winding
to the intensity-modulation input ter-
minal in the scope. With this connec-
tion, the single trace is easier to read
and inspect.—Dedrich Hrachovina

SOLDERING TIPS
Before screwing in a new soldering
iron tip, apply a coating of graphite to
its threads. This prevents freezing and
makes the tip easy to remove when it
has worn out.—/.eonard Pfeiffer

TV FOCUSING TRICK

Here is a trick to facilitate focusing

a TV set: I use a strong reading glass |

to magnify the scanning lines. Then I
adjust the focus control until the scan-
ning lines are as sharp and distinct as
possible.—John A. Comstock

QUICK IRON HEATER

This type of soldering-iron heater is
rugged, safe, dependable, and un-
usually fast heating. The iron is heated
by placing its tip in an are between
two carbon rods connected across the
secondary of a 6-volt, 20-30-ampere
filament transformer. The construction
of the unit is shown in the illustration
at «. The schematic is shown at b.

APRIL,

1953

WEBSTER ELECTRIC

e
i
i
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Here is

v}&\o>

o [t will pay you to standardize on WEBSTER ELECTRIC’S -

Model BX Featheride Crystal Cartridge for a!lw
replacements in Columbia record players and

in RCA record changers. It is compact and light
in weight; possesses exceptionally high fidelity;

and (like all WEBSTER ELECTRIC replacement
cartridges) has the famous Dri-seal protection
against moisture and humidity.

¢ Individually packed in a handsome, useful plastic
“jewel case,” the Model BX is furnished with

1-mil needle, bracket and spring for installing in
RCS series RP168 and 190 changers, also spacer nut
for installing in series 193-1 changers.

Simply remnove bracket and spring to install

in Columbia or other 14" mounting arms.

Write us for Catalog Sheet RC189.

specifications and data

Application: 33'4 and 45 rem  Construction: Moulded plastic half-shells
records

Output (1000 CPS): .5-.75 volts
Tracking Pressure: 7 grams
Cut-off Frequency: 7000 CPS
Weight: 10 grams

Wehster Electric Co..

Mounting: Universal for RCA
record changers and
Columbia record players

Terminals: Pin Type

Needle: Osmium tipped, replaceable
Racine, Wisconsin * Established 1909

ELECTRIC
RACINE - * WISCONSIN
"Where Quality is a Responsibility and Fair Dealing an Obligation"

WEBSTER

www americanradiohistorv com

carlrldge for
RCA and COLUMBIA replwcement

I____.____

p Cartridges

Zone Stale.

Jobber O  Service Technicion (3 Other O

ooy e B e R e e e

{Please Print}

Please send me Catalog Sheet RC189 on Featheride Pick-y|

for replacement use.

Webster Electric Company, Clark and DeKoven Streets, Dept. RE-4 Racine, Wis.

Name
City.

i
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IT'S TERRIFIC!

sk i it

© ONOWNNINRE

MODEL 470

HIGHLIGHT FEATURES:

® Boosted Vert. Sensitivity: 10 mv

rms/in. ® Int.

® Extended flat freq. response: 10 ¢
cps—1 MC (=2 db).

® 3-step freq.-compensated
attenuator; cathode follower ®
input.

® [nternal voltage calibrator; dir.- ®
cal. screen.

rus-ru. SCOPE

® Extended sweep range:
15 eps—100 ke.

pos.
line sync.
On front panel: sawtooth,
60 cps outputs;
mod. & ext. sync inputs.
Var. phasing of int. 60 cps
sweep.

Direct connection to CRT
plates.

or neg., ext. & N
2 Zaztors Wired

$1329.50

intensity

ORDER NOW!

For full specifications
on Mocel 470 and the
camplete EICO line,
write for latest catalog.

ALLIED RADIO

833 Ww.

“Mrs. O’ Toole, may I have that
kit of JENSEN NEEDLES
on the chair, please?”’

JACKSON BLVD., CHICAGO 7, ILL.

TV Receiver Sensitivity
Measurements made
Simple with

Portable “SenS|Meter

\
 The
‘ New

sk Tahes the guesswork out of
TV service

Checks receiver from antenna
erminals to picture tube

Microvolt scale is divided
inte 3 sections as a guide
| Approved by for the servicemen
| leading television Sensitivity testing is accepted
by servicemen as the best
method of determining the
cause of bad pictures

Consult your jobber or write for further information

manufacturers!

) SERVICE [NSTRUMENTS COMPANY

422 South Dearhorn Sireet, Chicago 5, INinois

www americanradiohistorv com

TRY THIS ONE

The heater is turned on by a micro-
switeh mounted inside the box with its
plunger protruding on the outside. The
hard earbon rod is the type used in are
lamps and movie projectors. The other
is a soft type which may be taken from
a discarded flashlight cell. Clamps for
holding the carbons can be made from
sheet metal or can be purchased from
electrical supply dealers.

I find that this is the fastest praecti-
cal method of heating large soldering
irons. Long ice-picks (or lengths of
drill rod) can be threaded and fitted
into small, specially shaped copper tips
used for getting into those tight places.

This heater develops a very high
heat, so it takes a little practice to get
the iron to the right temperature with-
out burning it. A clock or watch with
a sweep second hand is useful in timing
the heating operation until you get the
hang of it.—.J. Perkinsown, Jr.

NOVEL TONE CONTROL
While rebuilding a phono amplifier
I found myself with just enough space
on the control panel for one tone con-

trol while T wanted two separate
controls for bass and treble boost. 1
considered using concentric controls,

but abandoned the idea in favor of this
single-control circuit which provides
normal response or bass or treble cut,
simply by turning the control toward
opposite ends of its range.

@
-2

£05 IOO’;;’_‘

B 2 MEG

250K
L 025

I AAARAAAA
vy
AAA.

SI0K

F
100ppf §,250K
3
<~ 5
025 :EEK
s

The control circuit consists of a 2.5-
megohm potentiometer tapped at 250,-
000 ohms and two capacitors. The con-
trol network is used between two high-
mu triodes.

Response is normal when the arm of
the control is opposite the tapped point
as in drawing « in the illustration.
The arm of the control is moved toward
the low-resistance end for bass boost
and toward the open end to boost the
highs. Diagrams » and ¢ show the
equivalent circuits for treble and bass
cut, respectively.—Dr. Leon Greenberg.

END

RADIO-ELECTRONICS
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QUESTION BOX

REMOTE FM TUNER

2 Is there any way to adapt an FM

tuner for remote control? Push-button

tuning is desirable, but if this is not

feasible, can the dial and control por-

tion of the tuner be wmounted at a dis-

tance from the rest of the tumer?—
L. W., Burlingumne, Calif.

A. For push-button tuning, replace
each section of the tuning-capacitor
gang with a multiposition rotary switch
and small ceramic trimmer capacitors.
The switch must have as many sections
as there are tuning capacitor sections.
There should be one capacitor and one
switch position for each FM channel
that you wish to receive. Wire the
switch so it switches a different ca-
pacitor across the coil in each posi-
tion. Adjust the capacitors—4-30-uuf
units—for proper tuning of each chan-
nel.

If the distance between the tuning
head and the main chassis of the tuner
is limited to a few feet, you may be
able to use flexible control shafts like
those used in some automobile radios
and military communications equip-
ment. Cables longer than three or four
feet are likely to cause backlash which
will make tuning difficult. If the tuner
has a.f.c., it will compensate for a small
amount of backlash.

Another method of providing remote
control for the I'M tuner is to separate
the tuning control, dial, and the r.1.
amplifier, converter, and oscillator ecir-
cuits from the i.f. eircuits. The latter
may be on the remote chassis with the
power supply. The remainder of the
components would then be installed on
a small chassis to be placed at the oper-
ating position. The first i.f. transformer
would be on the chassis with the i.f.
strip and connected to the mixer plate
through low-capacitance coaxial cable.

The capacitance of the cable will
shunt the transformer primary, making
it difficult to resonate the i.f. input cir-
cuit. If the transformer is slug-tuned,
vou may have to replace the fixed tun-
ing capacitor with a smaller one or
remove it entirely. If the circnit still
doesn’t tune to the if., try replacing
the powdered-iron slug with a brass
one.

IMPEDANCE MEASUREMENTS

How can I measure the impedance
of ribbon-type transmission lines with-
out using wnvolved formulas? I want
to spot-checl the impedance of ribbon
line as it 18 being extruded in a plastics
plant.—M. D., Brooklyn, N. Y.

<>
<

A.  We would suggest using an r.f.
impedance bridge or a standing-wave
ratio indicator and a grid-dip oscillator
or any convenient source of low-power
r.f. voltage. Take a sample of the line
and terminate it in a noninductive
resistor having a resistance equal to
the nominal characteristic impedance
of the line. Feed in the r.f. signal and
measure the standing-wave ratio on the
bridge. When the impedance of the line
equals the resistance of the load, the

APRIL. 1953

800D

TEL-A-RAY 7m¢emada

Looking for good UHF reception in the
fringe areas? Try the Fringemaster, Tel-a-
Ray’s new collinear-type, cut to channel
array built from noncorrosive Dural.
tively covers 20 channels.

The Fringemaster’s all-grounded construc-
tion gives positive lightning protection, re-
duces noise and permits a high front-to-back
ratio. Also, there is no insulator loss!

List prices:
$10.95; No. 800A (completely cssembled
ready for mounting on mast) $12.95; No.
(two-bay array
$24.95; No. 800DA (two-bay array com-
pletely assembled) $27.50.

Write today for information on the com-
plete line of Tel-a-Ray UHF antennas. Tel-
a-Ray has a UHF antenna for every instal-
lation problem.

TRADE MARK

Effec-

No. 800 (not assembled)

assembled)

not

ENTERPRISES INCORRORATED
BOX 332E - HENDERSON - SENTUCKY

Now! HANDLE UP TO
907 ‘OF TV TROUBLES

by the easy

PICTURE
L Fos ANALYSIS
.  METHOD!

of tedious TV trouble-

Cut hours
shooting to minutes! Make renairs
twice as fast! ©)peration of Glnr
ardi’s new PIX-O-FIX TV
TROUBLLE FINDER GUIDE is

simplicity itselt. Covers all TV |
receivers.
Just turn dial antil actual TV

PIX 0 FIX sereen photo appearing in PIX-0
O - FIX “window’ matches distorted

BIFIX Them gives syl wossi
Tv TROUBLE ((?llllg;\ r[rlrentlglls trollhlc and just
FINDER GUIDE

where in the receiver (hey are
By Ghirard: & Middieton

likely to be found.

WHAT 70 DO—
HOW TO DO IT

Step-hy-step repair instructions fol-
low. Components iikely to be faully
are specitied. Quiek tests are out- |
lined. PTX- 0—-_). guides you every

step of the w
"-0 FIX is NO'( a

Remember!
‘fix-it-yourself'" gadget for con-

Cowers 24 common
troubles identified hy
actual screen bnotos

sumers. It is & truly professional
device for servicenwen. apnrentices
and students—prepared by two of
the nation’s faremost service in-
e o o 190 possible structors—a. &, Ghirardi and K. |
causes of these troubles (. Aiddleton.

focalized to receiver
stage or section where MONEY BACK IF YOU'RE
NOT SATISFIED!

they are most likely

to occur.
Simply pin a $/ bill to this ad.
;te; .reznfgdizlsw'bfz; Mail with your name and ad-

dress to the publisher. if not
satisfactory, return PIX-O-FIX
s in 10 days and your $I will be
};‘EmglggsfectxmANto refunded promotly. (Price out-
shew exactly what to side U.S.A. $1.25 same money-
do. back guarantee).

Dept. RE-43, RINEHART BOOKS, Inc., Technical
Div., 232 Madison Ave., New York 32, New York

these troubles
s o ¢ 4,500 words

V EEcorim

Check these tube prices against
your last purchase order. We're
positive you can’t beal these
prices for branded tubes, fully
guaranteed and individually
hoxed.

(1Y A X .()!Kl 0AVO |
1B3 ... .68 | 6BAG .. .
1IR5 ... .61 oBCS ..
183 . ;4 52 6BGo . 1.
1Tt ... 61| ouF6 .. .
L. 60 | eBO6 .. .
o8 ) 6CL L.
65| 6CHo L.
.70 | 6CD6 . .1,
00 | 6)5
45 | 6J6 ... .
35 | Ko ... 4
80 | oSt
56 | 6SAT 57 | 25
1.15 | 6SK7 .. .35 i
A5 O6S07 .. 47 | A5W L 34
51| 6SNT .. 57 | 35Z5 .. .40
i3 oTF8 ... .83 | S0B5 53
A5 | 6V6 ... 51 | 50L6 53
Jobber Inquiries Incited

All prices F.0.B., N.Y. Min.
order $5.00. C.0.D.’s, of course.
25% deposit with order. Pre- {
paid shipments if check in full
with order.

VEE vecra

Box 134,
Oneens Village 29, NY.

WWW americanradiohistorv com
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PERSONAL MUSIC

CHROME MUSIC BOX’
containing 5 Speaker and '
Coin Timer Motor. Can be g
used for remote speaker in

Home, Car, Shop, Boat

Office, etc. Timer Motol ﬁ
operafes from 24 Yoit 60 -
cycle. Prices: 4

With 5” Dynamic Speaker . $3.55

With 5° PM Speaker ....... A b 34,95

TRANSFORMER—24 Yolt to operate Timer$1.50
Motor from 110 V. &0 cycle .............

RECEIVER & TRANSMITTER
RECEIVER 8C-229—TRF Receiver with 3 Plug in
Coils to cuver Freq. Range 201 to 398, 2500- 4700
4150-7700 KC. With 6 Tubes: 1/37 - 1/38 - 3/3%
Power Supply req\nred 6 or 12 Volt & 250 Volts.
Size: 16” x 8" x 7. Schematic included ... .. $8.95
TRANSMITTEK 8C-230—Voice modulated Trans.
with 5 Plug in Coils to cover Freq. Range 2500 to
7700 KC with 4 Tubes: 2/10y - 2 45 & RF Meter
0-1.5 Amps. Power Supply required & or 12 Volt
and 350 Volts. Size: 13“ x 8" x 7°. Schematic
included ... ... $8.95

SPECIAL BUY—FOR BOTH ABOVE

RECEIVER & TRANSMITTER: $15.00

PE-101C DYNAMOTOR
6 OR 12 VOLT

(Reprints of original
CQ conversion articles,
Oct. and Dec., 1952 is-
sues, furnished.)

® This is the Dyna-
motor the Hams have
been talking about.
Easily adapted to sup-
ply 625V.@ 150 MA.and 325V. 125 MA.at 12¥.—or
300V.90 MA.and 160V.110 MA. a? 6V. 54 95
(1!lustration shows modified) NEW

BATTERY SWITCHING UNIT & METER
Used to switch load from one battery to an-
other, or 6 to 12 Volts. Contains Weston 2"
Mefer 0-15 VYolt DC Scale for reading battery
voitage, 20 Amp DPDT Switch & lndl- $2 95
cator. Case size: 4" x 6l/s" x2%". NEW:

JUST WHAT YOU NEED.
Standard Test Leads, 4" x I'/;'; ;’rods. Pair 39¢

Phone Plug—Nickel Plated, Screw Terminals.
Each: 39%¢ — 3 for...... $1.00
Instrument Knobs—Bar, Octagon, Round, Set
Screw, Skirts—Asst. ......... 0 for... $1.00
Line Cord—8rown Rubber 7 Ft., Molded Rubber
Plug Each: 29¢ — 4 for.._... $1.00
Line Cord—8lack Rubber & Ft. Angle Molded
Pl Each: 39¢ — 3 for...... $1.00
Resistors Carbon—Asst. Y, ‘/;

l and 2 Watt
for...... $2.95
Resistors—Wire Wound—Asst. 5 fo 100 Watt
25 for..... $2.9
Mica Condensers—Asst. Valuesol; Voltages—
5

------ $2.95

ATTN.: TELEVISION FRINGE AREAS
AIRCRAFT GUY CABLE—¥%," 7 x 7 Strand,
Weatherproofed, Galvanized, Preformed — 920
Ib. Test. This cable has been tested and proven
in many fringe areas over many years—millions
of feet in use. PRICES: 4V2¢ per Ft.—1000 Ft. @
4¢ per Ft.—5000 Ft. @ 32¢ per Ft.

REVERSIBLE MOTOR
Motor Reversible—3.7 RPM.
40 Ib. torque. 24 Volts DC
or AC. Motor size: 54" x
4144," x 3%5". Shaft size: 214"
x‘/u. Philco No 44| 55_95
100
110 Volf AC TRANSFORMER
to operate obove $4

motor

AERIAL WIRE—Phosphorus Bronze #16 S?ronded
200 \b, test. Weatherproof, 150 Feet on 51
Reel. RL-3 with Clips ..................
Telephone Wire—3 Cond. copper & $4 75
steel, 525 Ff.

TRANSFORMERS—110 V.60 CYCLE PRIMARIES:

6.3V. | Amp...$1.25 24 V. | Amp...$1.95
24 V., Amp...$1.50 24 V. 65 Amp..$5.95
6-—24—or 30 Voll’ 8 Am $5.95
Two 12 V. 4 Amp Wmqus—gwes 12V.8 Amp
or 24 V. 4 Amp $5.95
325-0-325 V. 50 MA.—63 V. 25 Amp 6.3 Volt
6 Amp (Rect. 6x5) Half Shetll—2%" x 33/3" x 3.
No. T-23-28 .. 75
175.0-175 V. 40 MA.—63 V. @ 24 A 63V

@ .6 A.; Halfshell: 2%" x 2¥," x 23/3.
1-23-400 ehesa .. . samesa. A5 .81, 75
350-0-350 V. 90 MA.—63 V. "3 A5 V.
X 37/5 ..... $3.25

@ 3 A; Uprlgh?—3'/g x 3'/5

Addrass Dant RE e Minimum Order $5.00
Prices F.0.B., Lima. 0. 25% Denosit on C.0.D. Orders

FAIR RADIO SALES

132 SOUTH MAIN ST. » LIMA, OHIO

QUESTION BOX

load absorbs all the power and there
are no standing waves on the line. This
indicates that the load resistance and
line impedance are equal.

These measurements can be made
with the Antennascope made by Eldico
of New York, Inc., 44-31 Douglaston
Parkway, Douglaston, N. Y., and the
Micro-Match made by The M. C. Jones
Electronies Co. of Bristol, Conn.

2-TUBE, 360-WATT RIG

2  About 10 years ago, one of the tube
manufacturers published details on the
construction of a 2-tube, 3-band, 360-
watt transmitter for 160, 80, and 40
meters. It used a 6V6 crystal oscil-
lator and an 813 final amplifier. The
screen of the 818 was in series with the
cathode return of the oscillator. If you
are familiar with this transmitter, 1
would apprecaite having its circuit
printed in an early issue. I want to use
the rig for c.w. traffic nets—R. 0. W.,
Camden, N. J.

A. We hope that this diagram is the
one you want. It appeared originally in
data supplied by RCA. The 6V6-GT os-
cillator operates straight through with
160-, 80-, and 40-meter crystals. The
plate-cathode resistance of the oscil-
lator tube is used as a part of the volt-
age divider supplying the 813 screen
grid. A glass (G or GT) tube must be
used in this application. If a metal
tube should be used, its shell would be
400 volts above ground and would pre-
sent a serious shock hazard.

The tapped, untuned oscillator coil,
L1, consists of 155 turns of No. 28
enameled wire close-wound on a 1%-
inch form. Taps for 40 and 80 meters
are placed at 21 and 65 turns re-
spectively. If the inductance of L1 or
the position of the taps is just right,
minimum r.f. crystal current will oc-
cur simultaneously with maximum os-
cillator output. Crystal current is indi-
cated by a glow in the 60-ma pilot lamp
in series with the crystal. Oscillator
output is indicated by the 813 grid
current. Slight variations in wire and
coil diameter may cause excessive crys-
tal current or sluggish oscillation, and
make it necessary to adjust the posi-

causes the lamp to light, the inductance
of the part of the coil in use is prob-
ably too large. If the crystal is hard to
start, not enough coil is being used. The
final tank coils are 500-watt units for
160, 80, and 40 meters.

Preliminary oscillator adjustments
should be made with the 813 plate lead
disconnected and the supply voltage re-
duced to about 1,000 by inserting a 50,-
000-100,000-ohm resistor in series with
R1. The oscillator should supply 3 to 7
ma of grid current to the 813 without
the crystal pilot lamp showing any
color. If the circuit performs satisfac-
torily, connect the 813 plate, tune the
output tank to resonance, and raise the
supply voltage to 2,000. The 813 can
then be loaded to 180 ma for c.w. op-
eration. Grid current will be 7 to 10
ma; power output will be approximate-
Iy 275 watts. If the supply voltage is
1,600 or less, R2 should be disconnected
so the 813 will have correct screen
voltage.

Plate modulation may be employed
by reducing the supply voltage to
1,600 and disconnecting R2. Approx-
imately 135 watts of audio is required
for 1009 modulation. This can be sup-
plied by class-B 809’s operating from
a separate 1,000-volt supply or by
class-B 811’s with 1,500 volts on the
plates. The 811’s and the 813 can be
operated from a common 1,500-volt
supply.

(The 811 has recently been super-
seded by the 811-A, which has the same
electrical characteristies with improved
internal construction. At 1,500 volts—
the maximum for intermittent service
—the 811-A’s draw a peak-signal plate
current of 313 ma, with a recommended
plate-to-plate load of 12,400 ohms.—
Editor)

The 813 plate-current jack and the
rotor of the final tuning capacitor are
hot. To minimize the danger of shock,
the jack should be mounted on a bake-
lite strip recessed about 1% inch be-
hind the front chassis apron, and the
tuning capacitor shaft should be fitted
with an insulated coupling and exten-
sion shaft. Plate spacing of the final
tank capacitor should be .07 inch or
more for c.w. and .084 inch for phone

tion of the taps. If crystal current operation. END
SEHIW uis  eoM som dom
x>
:005
1) 6Ve-GTI 8i3
TN 005 Sgunt 3 5 0
ot * ¥ 3 084" SPACING C:
005 22K IW =
*=, 005 —
#0054 ¥ “ *‘—J LS
3 Ly + 149t
< -i 2 = * *
L S L o GRID CURRENT JACK v T vt o0 RFC.
R2 5KV MICA
¢ 22,006 :%ZOK/IOW |
J_I‘_ LPIRAT PLATE CURRENT JACK
117vac 6.3V/ 1A vy = (INSULATE FROM GND)
1 RI 2.5KY
AR
DO NOT GND W AoN +2KV
RY Fiky MicA

_L___"'

=
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TECHNOTES

PHILCO 8-200

This set had a 60-cycle hum on all
stations when the volume was turned
up. It was found to be originating in
the 14C6 circuit. All components
checked good. The trouble was cleared
up by resoldering all connections on the
14C6 socket.—Manuel Silva

BELMONT 12AX26 TV SET

In this model, sound bars may appear
in the picture when the set is jarred or
when the volume control is advanced.
This trouble is usually caused by a
microphonic tube in the i.f. strip.

To determine which tube is causing
the trouble, gently tap cach of the i.f.
tubes while watching the picture. The
bad tube will produce sound bars when
you tap it. Replacing the tube will
eliminate the difficulty.—John A. Com-
stock

ADMIRAL 20X1, 20Y1, 20Z1

Field reports and laboratory tests in-
dicate that about 809 of the complaints
of vertical foldover with high line volt-
age can be cleared up by replacing the
12AUT vertical output tube. Try several
12AUT tubes of brands other than Syl-
vania before replacing the vertical out-
put transformer.—Admiral Service Bul-
letin

ZENITH 5-S-127

The complaint was severe motorboat-
ing. The trouble was caused by a short
between the B plus lead from the second
i.f. transformer and one end of the
white a.v.c. resistor.

The set was restored to normal oper-
ation by replacing the B plus lead with
one having heavier insulation.—Gordon
V. rVC(r]\'S

SPARTON TV RECEIVERS

Insufficient width in Sparton rectan-
gular-tube TV receivers may be caused
by variations in the characteristics of
the 6BQ6-GT horizontal output tubes. A
30,000-ohm resistor may be added across
R110 and RI111 (33,000 and 39,000
ohms, respectively) in series with the
screen-grid lead. This increases the
screen voltage and provides greater
width.

If the 30,000-ohmn resistor is already
in the circuit and width is greater than
necessary, the screen voltage and width
may be reduced by removing the re-
sistor.—Sparton Service Division Bul-
letin

TELE-KING 516M TV SETS

These models and others using the
TVC chassis may have complaints of a
constant buzzing in the audio with the
volume turned down. If realigning the
sound i.f.’s does not cure the trouble,
shield the lead between the plate of the
6T8 (triode section) and the control
grid of the 6AQ5 audio output tube.
This lead is very long (about 18 inches)
and picks up radiation from the vertical
output transformer.—Dock B. Gerald

_WESTINGHOUSE H-210, H-211
Sticking dial pointer is cured by lub-
ricating two dial pulleys and increasing

cord tension.—Westinghouse Service
Hints
APRIL, 1953

For Radar, Microwave or Television

® Steel or Aluminum

® Special Masts any
to

® Standard Masts — 40,

Constructed

Height
200 feet

Required

60, 80 or 100 foot

o Raised to desired

WE INVITE COMPARISON

Survey Work,
signal height.

or Air
® Fluid Control

(Pat. Pending)

® Most Versatile Mast
on the Market

Mobile units for Trucks, Trailers and
{Sfcﬁon Wagons. Cannot be equaled

for Signal Probing. Excellent for UHF

Pinpoints

height by Oil, Water

Valves
and Latches for prop-
er sequence in Rais-
ing and Lowering

strongest
WRITE FOR DETAILS
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e Used extensively by government and commercial cgencies

THOMAS MOLD & DIE COMPANY

BOX 126 — WOOSTER, OHIO

Pindsor

RADI

RECEIVING

O&TV

TUBES

Peak Performance TESTED*—and GUARANTEED

NUh D ind

Y
NOw

ChauNaLAVDD

waa

-
-]

259, Dcposit with Order. Al) Merchandise F.0.B,

orders less than
tance accompanies order,

oo

. 1.50

* To merit_your confidence—to insure your satisfaction—Every tube we ship has been fested in
a radio or TV set for PEAK PERFORMANCE. Each tube is attractively packaged in inglivieual
carton—and, Each WINDSOR Tube you buy carries the full RTMA GUARANTEE!

New York City, For
$10, add $1 handling cost. Deduct 2% if full remit-
n 1 . All merchandise subject to’ prior sale and
price change without notice.

¥ indsor ELECTRONIC TUBE C0.

1515 SHEEPSHEAD BAY RQAD
BROOKLYN 35, N. 7.

50CS5 . ..
50L6GT . . .
117Z3GT ..

ANOTHER OUTSTANDING JOBBER

VAN SICKLE RADI

1320 S. Calhoun St,
Ft. Wayne, Indiana

O SUPPLY CO.

HAS THE
SENSATIONAL NEW
470-K 7°
SCOPE KIT
IN STOCK!

gervicing; alignment e

600 megacycles u.h.f.

v. * Low 1in cost
¢ Write for information.

38 Argyle Ave.

PEN-OSCIL-LITE

Extremely convenient test oscillator for aB radio
Small
powered ¢ Range from 700 cycles audlo %1 over
¢ Output from zero & 125
.

GENERAL TEST EQUIPMENT

as a pen =  Jelf

Used by Slgnal Caps

Buffalo 9, N. Y.

www americanradiohistorv.com
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e« « « 0 servicemen
who really want to
learn to use the

0SCILLOSCOPE

| widening until they met in the center

fully and accurately!

A complete
guide to using
the handiest
service instru-
ment of all...
... On all kinds
of jobs!...
Written so you
can really
understand it

MODERN OSCILLOSCOPES
AND THEIR USES

By JACOB H. RUITER, Jr.
of Allen B. DuMont Laboratories,

326 pages, 370 illustrations, 36.00

Inc.

Like most servicemen. you've probahly read
a lot abowt oscilloscopes—but still don't
know how to use them us well as you'd Tl
Lo,

1f =0, here’s the hook you've been look

ing fol
In MODERN OSCILLOSCOPES AND THEIR I'SESN
Mr. Ruiter starts right at the heginning. lle shows how
oscitloscopes are designed and how they wark. Then he ex-
plai actly liow, why and where to use them.
0 involved mathematics. No buzzling theoretical dis-

cussions. Instead, this world famous authority wgets right

down to earth in answering the questions that have prob-
ably kept you from taking full advantage of the money-
making servige possibilities in oscilloscobes.

HOW TO HANDLE TOUGH JOBS
EASIER AND FASTER

From routine troubleshooting to handling
the toughest realigning and adjusting jobs.
each oberation is carvefuily explained. These
inelude determining where and how to use
the oscilloscope; how to muke connections;
how to adjust circnit components: how to
set the controls—AND, ARBOVE OW "0 ANALYZE
PATTERNS. From dozens of battern photos you see and
learn to recognizeé patierns that are wrong. nearly right
and exaetly right!

SAVE HUNDREDS OF DOLLARS
IN AM-FM-TV SERVICE TIME!

Busy servicemen have told ns that the tele-
vision service section of MODIERN OsSCIL-

LOSCODPEN alone is worth the entire brice of
the book. Here you pet cr brocedures for
aligning the I-I7 st gning V-1 toned
circuits in the mix ; checking gain

of the ui(‘lpre I-¥ stage by stage: troubleshooting the
sweep eircuits . . . and dozens of other jobs. Nintilar hig
sectlons eover use of the oseilloscope in AM and M radio

servicing and other eleetronie uses.

No other type of specific service training can
mean so much to you in terms of increasing your
efficiency and earning power. Use coupon today!

)R

I Dept. RE-43, RINEHART BOOKS, .
1 Technical Division 1
I 232 Madison Avenue, New York 16, New York
Send MODERN OSCILLOSCOPES AND THEIR
| USES for 10-DAY FREE EXAMINATION. If book |
is satisfactory. 1 will then send you $6.00 promptly
I in full payment. {f not, 1 will return book postpaid in
| good condition and owe you nothing. i
l Name. . .oonvimn i ctiee st e ian s : I
B Address.... . ... viaatioecinnhe bl abn 1
I Clity}l Zone, State. . s’ s b o d s e sead baosa o I
I Employers’ Name and Address. ... ........ ... ...... I
I Price outside U.S.A. $6.50, cash only. Money back if |
you return book within 10 days.
L-——--------_-_-J

[

TECHNOTES

UNUSUAL BRIGHTNESS PROBLEM

An Emerson model 585 was brought
in with the complaint that the bright-
ness control did not function properly.
It was impossible to get uniform dark-
ness over the screen.

When the brightness control was |
backed down, dark bars appeared at the
sides of the screen. Continued rotation
of the control resulted in the bars

to black out the screen.

A Du Mont RA-112 came in with the |
same complaint. However, in this case, \
the picture got black on onlv one side.

In both cases the trouble was caused
by an open filter capacitor on the B
plus line to the first anode of the |
picture tube.—J. V. Cavaseno

60-CYCLE HUM IN RCA KCS38 CHASSIS |

Complaints of 60-cyele hum in ex-
tremely strong signal areas can be
cleared up by referring to Figs. 1 and

2 and making the following modifica-
1 !
VI3 R;36 I
(o]
[5) S d
Vil
]
aQ O (]
o 103 ad
o o Ci Lf l
1
oo |
[ [}
O iz
o (=]
4 PINS,VIOTA
AF UNIT GRID BIAS
| Fig. 1—Wiring changes in RCA KCS38K.
|

| the adjacent tie-point at the junction of

| in Fig. 1 and on the schematic in Fig. 2.

Disconnect R110-L117 and C113 from
their present tie-point at the junction of
R135 and C190 und reconnect them to

C197, R135. R136, and R133. The orig-
inal wiring which is removed is shown
in dashed lines on the pictorial diagram

6BA6
3RD PIX IF AMPL

RF UNIT GRID BIAS « !
Wupt
Ri07;fK
<
B35 |09 ;504
VY '\
T [ 1 <
€197 1.47 ° 2
= T 005
R Lo T
vIoTa
172 6SN7-GT .
4 AGC aMPL ‘
2
RI2SS6.8MEG 5 (133
T T

Fig. 2—Schematic of circuit changes.
The heavy lines indicate new wiring.
These changes, which produce a great-
er a.g.c. voltage at the r.f. stage and
first picture i.f. amplifier. have been
made in late production models of the
KCS38 chassis.—RCA Radio Phono TV
Tips

wWwWw.americanradiohistorv.com

*
*

****x»*xt-********************n**
.
vm

STAN-BURN

CATHODE RAY TUBE SPECIALS *

Standard Brands—Unconditionally Guaranteed
GENERAL ELECTRIC 37

3EEP&A Rauiand. 32.00

ANTENNAE SPECIALS

1-11 12 or more
DOUBLE V 33" . $2.98 $2.20 *
DOUBLE V 3" Dowel ....... 3.45 2.45
DOUBLE V 32" Dowel ...... 3.95 2.95
10 Efement Conical 3/ 3.55 255 ¥
Folded H| Strauqht Low Quu:k ng
...... 4.25 3.25
WINDOW CONICALS - 4.95 3.75 *
ASTS S &
5 FOOT SWEDGED . ... ... 79 -6
10 FOOT PLAIN ..... .39 1.29
mi $9.95 'l";ll :: *
55 Mll 300 OHM . . . 14.95 .
OHM COAXIAL . 45.00 M Ft. J¢
a F’:ong vibrators, each. ...% 1.29
Lots of 12 or more, 5 1.19 *
127 Heavy Slug Speaker . . Special 4.98

CHASSIS 430 REGAL wnfh CuscodesTuner *

OPEN FACE CABINET ............ 39.00 &
WIRE RECORDERS IN STOCK
WILCOX GAY—Mode} 2A10 . ... . ....-... 89.97 ¥
PENTHON—Model 9T3C—-s5peed Tape Re-
..................... Net 134.50
RIS CRAFTSHAN
Model CA00—i1i Fi amplifier . 42.90
Model C10—AM—I'M Tuner .. ... 13150

WModel €500—Willi: xmsnn \mplxﬁe:
We also carry MASCO— Lo ll-
fiers—Pre-Amps, FM Tuners -‘And WEBSTER Tam- *
Recorders.

Audio Devices, Discs and Scotch Tape in Stock
Audio Plastic ued O\Ide Plastic tape—
Half-hour spool...%$2.30 One-hour spool .

AUTHORIZED DISTRIBUTORS for: General
Electric, Kenrad, Tung-Sol, National Union, *
De Wald, Regul. Aufomuhc and General
Motors.

..%$3.30

We curry a complefe stock of HI FIDELITY *
and SOUND EQUIPMENT. Send us your re-
quests. We also carry a complete line of*
popular makes of Radio and TV tubes, at
509% discount. Also many other special pur- g
pose and transmitting types, and all elec-
tronic parts and equipment at lowest prices. ¥
Send us a list of your requirements for
prompt quotations. *
Terms: 20% with order. Balance COD. All
Mini- %

prices FOB. NEW YORK Warehouse.

mum order $5.00.

Write for our latest price list to Dept. RE-4 %
AN_BURN RADIO and

ELECTRONICS CO.

{C.B.5. THEATRE BLDG.)

1697 BROADWAY * NEW YORK 19' N.Y.

Holds the Screw'

Drives it too!
//

Unconditionally
Guaranteed

SCREW-HOI.DING

SCREWDRIVER

“Ask for it at your Dealer
, Utah

Kedman Co., 233 S. 5 W., Salt Lake Ci

RADIO-ELECTRONICS
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MISCELLANY

A. G. Cudahy, Kenosha, Wisc. .. 10.00
Dave's Radia & TV Service, St. Paul,
Minn. 5.00
Hcrry L. Gormley Philode phia, Po 5.00
oreis Klein, Glassport, Pa. 5.00
Jim Schaller, Van Nuys, Calif. .. 1.00

Ship's Company and students of
FAETULANT Detachment #2. U. S
Naval Air Station, Jacksonville, Fla. 38.37

Carl C. Shirley, St. Petersburg, Fla. 2.00
C. O. Sims, Pitman, New Jersey 10.00
Mr. & Mrs. R, E. Slight, Massillon

Ohio . 5.00
Albert Steinberg, Phila., Pa. .. ... 15.00
Ruth & Lois Vandenbree, Noank

Conn. . 1.00
RADIC-ELECTRONICS Contributions

as of February 19, 1953 $9.949.59
FAMILY CIRCLE Contributions 584.50
TOTAL Contr butions os of Febru-

ary 19, 1953 $10,534.09

So Simple

“A child could fix a TV set,”
They tell us, as we work and sweat.

“A child could do it we reply,
“But children are too smart to try.”

—JEANNE DEGooD

CORRECTION

Clear Beam Television Antemnnas,
Burbank, California, was omitted from
our annual Antenna Directory (Janu-
ary) because of ditliculties in mail
service. The company manufactures
v.h.f,, w.h.f., and special u.h.f. lead-in,
antennas and accessories.

Ravio Thicty-Five Dears Ago
In Gernsback Publications

HUGO GERNSBACK
Founder

Modern Electrics . ... 1908
Wireless Association of America 1408
Etectrical Experimenter L1913
Radio News . . L
Science & Invention 106606000 1420
Television . . BDone0 086000 S 927
Radio-Craft L . PRI §: 4]
Short.-wave Craft R ...1930
Television News ... .. ... ... BRAREs 1931

Some of the larger [libraries still have copies of ELEC-
TRICAL EXPERIMENTER on fite for interested readers.

APRIL 1919
ELECTRICAL EXPERIMENTER

Grand Opera in Your Home, by H.
Gernsback.

Guiding Airships with the *“Radio
Barrage”, by Lee de Torest.

The Moon’s Rotation, by Nikola Tesla.

How to Make a Direct-Reading Wave-
meter and Decremeter, by H. Win-
field Secor.

German Radio Apparatus Used at Metz.

Radiotelephony to Airplanes a Great
Success. END

APRIL, 1953

New Electro

DC Power Supply
Model C-12

0-16 Yolts for D-B

Amperes Contin-

wous OQutpul. Up

«to 12 Amperes
Intermittently,

leci‘ro

Ripple Only 3% at Full Load

Completely variable output makes it
possible to test equipment under any
voltage input condition. Provides fil-
tered adjustable DC voltage for test-
ing and servicing 12 volt and £ volt
cruto radios from AC lines. Ogerates
electronic equipment used on irucks.
tanks and other mobile units anc lcw
voltage devices. Utilizes Superior
Powerstat Voltage Control (Mod=]
10) for extremely fine voltags ad-
ustments.

Another Better-Than-Rated EPL Prcduct!

Write for Free Bulletin!

ELECTRO PRODUCTS LABORATORIES

4501-Re North Ravenswood Ave., Chicago 40, Il

CANADA: ATI.AS RADIO CORP., LTD., Torono Oni

ww%ﬁet&a%m

® SUPERB
REFRODUCTION

- 'rEl:HNIEAL
SUPERIORITY

® HANDSOME STYLING

® OUTSTANDING
: PERFORMAMCE

. ® EVERY OPERATING
CONVEMIENCE

! BOGEN R-701 FM-AM TI.IHER

The Model R-701 is a truly superb FM-AM radio receiver de-
signed expressly for the discriminating listener. It provides a

L quality of periormance so brilliantly real and so vastly superior
'!'~';'/ to standard mass produced receivers that it must be heard to
e be believed. Handsomely styled for custom installation, it is
|-h._-7r easily adaptable to any wall or cabinet closure. Six position
~ A function selector switch, volume control, and separate bass and
0 "’L }_ treble correc-ors centralize all operation' on one panel . . .
'B.L £ i permit remct2 location of the audio amplifier.
( \\\ffﬁlrl MODEL HO10 — A superb a!l triode amglifier praviding
."\\i_\ @' A minimum distochan {less than 0.3% at 10 watts), maximum
N4 .BJ‘R,_, respanse {flat “(-50,000 cycles), tremendous dynamic ronge
o '_.‘\'\ and averall bakonce. ldeal for use with the R701 Tuner.

THE L1ENDARD 3 rimOtmartE
T

MODEL DO10 — New popular priced Hi-Fi custom Ampli.
fier, designed dor use with the new R701 Tuner. Can be
mounted directly behind the tuner in most installatians.
Ten watts outr-ut at less than 17, distortion. Response flat
20-20,000 cps.

oen - 12 Tomama 2% MIMTH AVE,,

www americanradiohistorv.com

/RITE FOR LITERATURE TO DESK RE-4

DAVID BOGEN 'co., INC.

HEW YOREK

,4 Zucnter Centuny of Electronic Eguifiment ngﬁ;mu

14,

M. ¥
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Nobody but NOBODY beats

CONCORD
Low LOW Prices!

RECEIVING TUBES
60% OFF LIST PRICE

All Standard Brands—BRAND NEW—
Boxed—Guaranteed

Type Net[ Type Net] Type Net
183GT .$1.02| 6BFS . .§ .88 7 ...% .88
1HSGT ‘68| 68G6G . 1.92]12aT6 62
L4 ... 8a]eBHs . 8a|12A77 1.16
16 ... 1.06]68J6 . 84| 12au6 172
1N56T ‘84]| 6BKE 60| 12a07 96
i1R5 ... .84] 6BQ6GT 1.36 | 12AV6 62
1s5 76| 6C4 .. 68| 12av7 16
174 ‘84 6cBe .. .84]|12ax7  1.00
1756T . 1.04|6D6 ... .rR'|12BA6 76
1X2A 1.06]| 5F6 . .. 84| 12BA7 1.00
3Q5G6T . 1.00| 6F6GT . .66| 12BEG 76
4 ... .80|6F8G .. 1.34|125A7GT .74
3va .. .80 6H6 ... 66| 12SK7GT 74
suac .. .ec)6HeGT . .74|125L7GT 1.00
svac .. .e8|eJs .. .. [60]125N7GY .92
sv3¢ .. .54|6)seT | 60}125Q7GT .64
S5v3GT ....44| 6J6 ... 1.00| 19BG6G. 2.40
a4 .. 'sojekesT | 6a|13cs 1.28
6AGS l90{ 6L6G .. 1.25]|25BQ6GT 1.36
6AKS5 1.66| 6L6GA . 1.42 | 25L6GT 68
6AKE 94| 6sa . .. 68| 2525 66
6ALS 72} 65A7GT. .74 | 25266 54
6AQ3 .80 65J7 ... 66 A5 . 72
6AQ6 76| 6sk7 66| 35¢5 80
6ARS ‘66| 65K7G6T. .74 |35L6GT. .68
6ASS 83| esL7gT. 98 4 150
6AT6 62| 6sN7G6T. 8a&] 352567, .50
6AU6 .72 6SQ7GT, 60 5 . .80
6AUT &l eTs 1.16 s .. .80
6AVE ‘62| 6veGT 80| soL6aT. .68
6BAG 1.28| 6WaGT 74| 117L7 1.56
6BA6 .7 6W6EGT 8811723 62
6BAT 1.00| 6xa . a5 11778aT 1100
68CS5 ‘80| 6X56T . (62
6BEG 76] 6¥6G 1.00

TURRET BOOSTER

Finest turret tuner ever
designed. Built-in Pow-
er supply. Brand New!

10°

2,

$11.95

VM 2 SPEED
RECORD CHANGER

With automatic changer
and shut-off. 3313 and 78

RPM. Positive 2
intermix of 107, 95
12”7 records.

Jam proof!

-y

31,-INCH PM SPEAKER
gﬁla;l); ﬁ;!{!,'f"s. hlﬂaunet. 8109 Iotseao.f 3
CONCORD TUBE
BRITENER

Improves emission by increasing
fil. temp, Extends pix tube life.
Singly. ea. $1.59.

$ 1.49 lots of 3
CASCODE TUNER

Standard Coil. Model 2032.

Long shaft. Easily adaptable

for any intercarrier or split

sound with sound take-off transf.

Complete with mstrucnons
5

Singly, ea.
95 Ioh of 2
10-ELEMENT CONICAL

Single Bay |

Famous Make

$2:98  Plastic Base
sis3%. | RECORDING TAPE
99 ea | First
Iot§ of : :'r"llly 1
Slngley | 1200 ft. reel. s ”2
ots o

u.gn quality. heavy
ge aluminum

RADIO CRAFTSMEN—HI-FI
For Immediate Delivery

| Singly. ea. $2.10.

Model C-202 TV Chassis ..$252.50
Moillel C-800 AM-FM Tuner with AVC. SIS’I 50
Model C-10 AM-FM Tuner $131.50

Model C-400 Amnplifier . $ 42.90
All C.O.D.'s 25% Deposit—Mininmum
Orders: $5.00
CONCORD RADIO
54-P Vesey Street, New York 7, N. Y.
Phone: Digby 9-1132

VUV VR VIR VRV ViU URVEVRVRVETRVEVRVRVEVE VR RVEVEVEVETRVIRVEVEVERVEVE R R VRO AV SR B SV B SRR R VRV RS TS RS Ev SR TS TRTSTRVATS ISR s 8 LR R L RS RS R RS SRR S L

| CONCORD 54-P Vesey St.. N. Y. 7 Dept.

Piease include my name on your spec-al b1rqa|n |
l mailing list. Free of charge
| Name............ [
| ADAREsel. ¥ s B Budd ! - e s s I
| City State. . ... |

ELECTROMIC LITERATURE

Any or all of these catalogs, bulletins,
or periodicals are available to you on re-
quest direct to the manufacturers, whose
addresses are listed at the end of each
item. Use your letterhead—do not use
postcards. To facilitate identification,
mention the issue and page of Raoio-
ELecTroNIics on which the item appears.
All literature offers void after six months.

AUDIO CATALOG

Califone’s 1953 line of phonographs,
transeription players, and sound sys-
tems is described in an 8-page, 2-color,
illustrated catalog.

Free of charge from Califone Corp.,
1041 N. Sycaniore Ave., Hollywood 38,
Calif.

MAGNETIC MATERIALS

A range of 20 high-permeability mate-
rials and 22 permanent magnet alloys
are deseribed in the 12-page booklet,
A Review of Magnetic Materials. Typi-
cal properties are given in table form,
and comparative information is dis-
cussed in the text and illustrated by 15
charts. Applications are drawn pri-
marily from the communications field
and illustrate typical uses for the
various alloys.

Available yratis from the [nterna-
tional Nichel Co., Dept. EZ, 7 Wall
St., New York 5, N. Y.

TRANSFORMER CATALOG
Catalog No. T-100 is a cross-reference
transformer catalog which matches
Utah transformers to manufacturers’
parts. Reference charts are supple-
mented by electrical and physical data
for each item, together with tube appli-
cations for output transformers.

Copies free on request from Utah
Radio Products Co., Inc., Huntington,
Ind.

TRANSFORMER CATALOG

A new 14-page Stancor Transformer
Catalog and Replacement Guide, listing
replacement information on over 4,400
TV models and chassis is now available.
Manufacturers’ part numbers, listed in
numerical order by type of transformer
have Stancor replacements listed next
to them. The guide also lists the elee-
trical and physieal specifications of
Stancor transformers.

Copies on request from Standard
Transformer Corp., 3580 Elston Ave.,
Chicago 18, 1.

TEST EQUIPMENT

The 1953 Heathkit Test FEquipment
catalog is a 31-page booklet listing data
and prices on all the kits the company
now manufactures. Included are ampli-
fiers, an a.f. meter, audio oscillator,
FM tuner, grid dip meter, oscilloscope,
signal generator, signal tracer, and
v.t.v.m.

Coptes gratis on request from the
Heath Co., Benton Harbor 20, Mich.

wwwe=americanradiohistorv:-eom

A Full Size
LIGATNING ARRESTER
at the Price of 2 Midget

LIGHTNING ARRESTER

MODEL TAS5 Real protection against lightning
and static charges — the RADIART Lightning Arres-
ter has all the features! Fits anywhere . .. inside or
out... handles standard or jumbo leads. .. no
wire stripping necessary. . . does not unbalance the
line . .. low internal capacity. .. no loss of signal

..internal resistance “leaks off” static discharges!

UNDERWRITERS LABORATORIES APPROVED.

THE RADIART corporation

‘ CLEVELAND 13, OHIO

__ the latest \ssue 0‘ -/ E
FREE —_ 1 HLECTRONIC

our
NOTES”. 1t presents 7 N

IMPORTANT FACTS EVERY
SERVICEMAN MUST KNOW abou

‘UHF

Vital Serviceman’s information regarding
Inustallation, Reception, Converting exist-
ing Sets, Tuners, etc.

+FRINGE AREA

RECEPTION

How to get best results at lower
costs, improve performance, AND—
OTHER IMPORTANT SUBJECTS

Get this special FREE copy, or for regular sub-
scription to *“TV and Electronics Notes” send 50c.

pm=— RUSH THIS COUPON NOW mmm
§ TRANSVISION, INC., NEW ROCHELLE, N. Y. pept.RE

§ O Send FREE, the latest issuc of “TV and Elec-1
| 1 tronics Notes” on UHF, Fringe Area Recep. etc. |}

§ D Enclosed find 50¢ for regular subscription. ]
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for
Approved Precision Quality

“Better Than Ever”

“1 put a Mallory Vibrator in it. Used "em for years on all my service

work and haven’t had a call-back yet.” }

That is the main reason vou’ll find 5 out of 6 service men using
Mallory Vibrators for all their service work. When you put a Mallory
Vibrator in a set, the job stays sold . . . no call-backs . . . no wasted

thme to run up costs.

The patented. tuned mechanism in Mallory Vibrators is the secret

of their dependability and long life . . . the reason they are more

widely used as original cquipment than all other makes combined.

These exclusive performance features give vou better vibrators,
available in a complete line, mecting or exceeding original equip-
ment specifications . ..

Slow contact make . .. for less wear

High contact pressure . .. for low resistance

Fast clean break . .. for reduced arcing

Next time you order vibrators ... ask for Mallory. It is a sure
way to beat the call-back problem . .. be sure all your service jobs

stay “sold™.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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Portrait of a serviceman

uilding a
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This conld be you . . . making a name for
yourself in your own community . . .

To you, fixing a television set is a rou-
tine job . . . but to your customer, it’s an
important event . . . and she expects to get
her money's worth.

Once she’s seen the familiar RCA trade-
mark on those tube cartons, you have her
complete confidence. She’s sure now that
her set is in good hands.

Anditis ... because you've learned from
experience, that the superior quality of
RCA Tubes and Kinescopes is your best
measure of protection against the costli-
ness and inconvenience of premature tube
failures. It's good to know you can fix a
receiver and forget about call-backs.

Helping you to safeguard your reputa-
tion is a vital, everyday service of RCA
Tubes. And that protection is yours at no
extra cost.

, B¢t yoyur
S free!
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RADIO CORPORATION of AMERICA

FLECTRON TUBES HARRISON. N.J.
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