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In This INlustration We Behold How Future Audiences Will See a Baseball Game Thousands of Miles Away.

Are Connected Several Telephot Transmitters. The O
Not Do This Simultaneously. They Merely Point the
Other In Order to Get Those Close-Ups Which He Wishes
Naturally Would Not Do to Have Just One Telephot Transmitter for the Reason that at Times, the Operator Would Bé Either too Far,

the Scene. By Having a Multiplicity of Telephots, T?\
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Here We See a Common Radio Transmitter to Which
erators of the Telephot Transmitters A, B, C and D “Shoot"” the Interesting Parts of the Game, But They Do
elephot Transmitter into Focus While the Radio Operator at His Instrument Switches from One to the
. The Distant Audience Then Will See Whatever Close-Ups Are Selected by the Radlo Operator. It

or Otherwise too Close to

is is Avoided.

The Radiophot. Television by Radio

Coming Inventions. No. 7

CHEMES on television are not new.
Inventors have busied themselves for
several generations with this invention,
but so far nothing of note has been
produced. The writer, in the May

and June, 1918, issues of the ELECTRICAL
EXPERIMENTER discussed various ideas on
television and showed what had been pro-
posed by inventors heretofore. There are
many patents in existence referring to the
telephot (tele=far; photos=light), but so far there
has been no inventor who actually was able
to demonstrate a continuous view of a moving
object by electricity at a distance.

It is not that it is impossible to do this, but
the great cost of such an apparatus has been
prohibitive. Furthermore, one of the greatest
stumbling blocks is that in nearly all schemes
shown in the past, it was necessary to have
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hundreds and even thousands of wires
between the sender and the receiver. If, for
instance, we wish to talk to our friend five
hundred miles away over the wire all we
need 1% a single wire, or two at the most, if
we do not wish to use a ground or return
circuit. If with the schemes proposed here-
tofore, we wish to see our friend at a distance,
it means that we would have to string several
hundred wires between the two points and
the idea for this reason becomes at once
impractical.

The author in this article proposes a some-
what more ambitious scheme of television
not only over wire, but by radia. He wishes
to state in advance that no apparatus has
been as yet constructed along this line, but
it is believed that the scheme here shown has
possibilities that would seem inviting to our

constructors who wish to take the time and
trouble to build such an apparatus. Engineers
are of the opinion that an apparatus of this
kind will actually do the work with perhaps
a few minor improvements,

The stumbling block with former telephots
or television schemes usually was found in the
selenium cell. This was so for the following
reasons: When we desire to project a picture
at a distance, it is first necessary that we
have some instrumentality which changes the
intensity of the electric current in the saume
1atio as the intensity of the light that falls
upon the instrument changes. A picture, as
1> well known, is made up of various points.
Pick out any half-tone illustration in this
journal, view it under a magnifying glass,
and you will see that it is made up of light
and dark dots. The dark dots give the picture
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its dark tones and the light dots give the
half-tones and the white paper shades into
unison with the dots.

The selenium cell has long been thought
the best instrument to translate changes in
the intensity of light into electrical current
impulses. Imagine a screen made up of
several thousand selenium cells. A picture
falling upon this screen will therecby resolve
itself into the various components of tlie
picture itself. Then some selenium cells wil]
receive more light, others less, etc.

The electrical impulses are then sent out
over the wires to be reconstructed later into
a picture at the receiver. The trouble with
the selenium cell is, however, that it is
sluggish. In other words, the selenium cell
takes a large fraction of a second in which to
change its resistance. Light is instantaneous,
and all reconstructed selenium pictures are
always lagging behind; if we actually could
obtain a reconstructed picture, it would he
imperfect.

This trouble is done away with in the
author’s radio television scheme whereby
instead of the selenium cell, we make use of
photo-electric cells. There have heen lately
developed a number of such cells, which are
available and which are highly light-sensitive.
Moreover, they are not sluggish in action as
are selenium cells. In other words, they vary
their resistance almost instantly as the light
falls upon them, or as it is removed.

Referring to our main illustration, the
author's scheme resolves itself into the follow-
ing. At the transmitter we have an ordinary
camera-like box in the back of which we ha.re
a great number of tiny photo-electric cells.
Each cell responds according to the strength
of light and shade. The lens in front of tne
camera picks up the view and throws it
inverted upon the group of photo-electric
cells in the rear. All dark parts of the picture,
as for instance, ine shoes of the baseball
player will, therefore, nof affect the light
sensitive cells and these remain inactive. The
other parts of his body, as for instance the
white uniform, will affect only those cells upon
which rays of light from the white fall. These
cells then send their impulses into a vacuum
tube modulator and synthetizer. This va-
cuum tube modulator is a regulation radio
transmitter such as is used in all broad-
casting stations today. Each photo-electric
cell is made to operate a separate vacuum
tube, and each of these vacuum tubes sends
out itsown wave. For instance, photo-electric
cell number one will send out on a wave. let
us say of 500 meters; photo-electric cell num-
ber two transmits on a wave of 500} met-
ers; photo-electric cell number three sends
out on a wave of 50015 meters, and so on
down the line.

From the radio transmitter all of these
waves are sent out from one and the same
aerial, which is quite feasible, for it has
been demonstrated years ago that one aerial
can be used to send out many messages,
each on a different wave length, and there is
no trouble in doing this v-ry thing today. To
resume, what have we done in our transmit-
ter?  We have transformed light impulses
into electrical ones. These in turn are teing
shot out into space at different wave lengths,
each retaining its own identity.

Now let us see what happens at the
receiver. The distant aerial picks up all the
different waves on a regulation radio receiv-
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This Shows the Modus Operandi of the Latest Proposed Telephot Scheme.
Transmit Light Impulses into the Radio Transmitter. 1
Falls, as for Instance the Socks of the Baseball Player, Such a Photo-Electric naj
Impulses Which Are Transmitted at Different Wave Lengths from a Common Transmitting Antenna.
We Have Also an Instrument Which Consists of a Great Number of Inducts , Cond
In Front of the Electro-Magnet, Which is Energized, We Have a

Responds to a Certain Wave Length.
Mirrar,

ing outfit, which, of course, must be able
to tune very sharply; otherwise, it will not
be possible for us to receive a clear picturc.

In our television receiving box proper,
we have the following: There is a bank of
inductances with their respective condensers,
together called the wave analyzer. These
inductances and condensers are tuned cir-
cuits, and each picks out its own wave length
and responds. In the circuit of each induc-
tance and condenser, we have also an
audio frequency amplifier, which operates
an electro-magnet, simila to a telephone
receiver. This wave analyzer is already in
use today and is not a new development at
all. Any owner of a vacuum tube set knows
that he can tune in or out almost any wave
length that comes along, within reason.
It is also possible by means of certain arrange-
ments to let several people listen in to several
broadcast concerts from different stations,
all on the same outfit. This already has been
accomplished.

Coming back to our wave analyzer, let us
see what happens now. Inductance number
one, condenser number one, and audio fre-

Whenever Light Falis U

When the Diafram is at Rest, the Light Beam Falls U
Lignt Beam From a Common Source, Which Light Beam Plays

n it, and Just Misses the Mirror.
pon the Ground Glass.

quency amplifier number one, are tuned to
a wave length of 500 meters. This circuit,
therefore, will respond only to 500 meters
wave length, and to no other wave. Con-
sequently, when at the distant sender, photo
electric cell number one is energized, it sends
out a wave at 500 meters, which wave is
received in our wave analyzer, and will only
affect inductance number one, condenser
number one, and audio frequency amplifier
number one. All the other inductances,
condensers, ard amplifiers are not affected
because they work on different wave lengths.

We shall now see how the picture is recon-
structed. The electro-magnets connected
with each of the many audio frequency
amplifiers are equipped with pivoted dia-
frams in the center of which are mounted
vertical strips of mirror, which are very
narrow. These mirfors may be 1/16th of
an inch wide, or thereabouts. The best

. width will probably be found by experiment-

ing. From a common source of light also
shown in our illustration a single ray of light
falls just outside of each mirror. ~See (fia-
gram. The common source of light may be

These Are
s, Audio Frequency Amplifiers, and Electro-Magnets.

qPivot’ed D‘i’lallnm. On the Diafram We Have a Narrow
The Smallest Vibration of the Mirror, However, Interce{h a
The Combination of All These Diaframs in Reflecting Each Cue a Light
B m, Reconstructs a Picture on the Ground Glass, as Shown.

First We Employ a Group of Photo-Electric Cells Which Are Light-Sensitive, and Which
n the Photo-Electric Cells, These Cells Transmit an Impulse. Where No Light
ell Remains Dark, and Consequently Sends Out No Impulse.

Al] the Cells Send Out
Aerisl, Where

icked Up at a Distant Receivi
ach Such Unit

a powerful tungsten lamp enclosed in a box
perforated with many holes. Each hole lets
a ray of light pass and each hole sends a ray
of light upon a different diafram.

The instant that the audio frequency
amplifier energizes the electro magnet the
diaftam in front of it begins to turn on its
axis, and the ray of light normally at rest

ins to vibrate back and forth. This ray
of light falls upon a ground-glass plate in thz
rear of the receiver.

At this point, we wish to call the readers’
attention to the fact that the diafram in
front of the electro magnet is not the ordinary
telephone diafram but is one that 1s

ivoted. In other words, the more current

ows in the electro-magnet, the more the
diafram will turn. course, this dia-
fram is attached in such a manner that
it will not turn thru a great angle. A small
fraction of a degree is sufficient. It can be
readily understood that we have here to do
with a lever action, and if the mirror turns
only a minute angular measurement or less,
the beam of light that plays on the ground
glass will move for quite a distance.
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If the diafram vibrates violently, the
flat pencil of light will illuminate a square
upon the screen which is predetermined by
experimentation. If the diafram does not
vibrate at all, the light pencil is not visible
at all because, as we stated before, the light
ray can only be reflected when the narrow
mirror begins to vibrate. At rest there can
be no reflection of the light ray, because the
latter does then not fall upon the mirror at
all. The more the mirror vibrates, the
wider the light band becomes, as is shown
in our separate insert illustration. In other
words, if at the sender photo-electric cell
number one is fully illuminated, it will send
out a strong impulse, which strong impulse
is received at the receiving end exactly as if
at the present time a broadcasting station
was sending out a loud note, you would hear
it in the telephone receiver loud. If it was
sending a weak note, you would receive it
weak in the phones as well. Just so in the
author’s television scheme. The more light
there falls upon the photo-electric cells, the
more the tiny mirror in front of the receiver
electro-magnet will swing back and forth.
Therefore, the entire imaginary small square
upon the ground glass wi%l1 be illuminated.

If, on the other hand, a black object falls
upon photo-electric cell number one it will
not send out an impulse and for that reason
the electro-magnet number one at the
receiver will not energize the tiny mirror
and, consequently, the square of the unit
number one on the ground glass will remain
black. It will be seen from this that any
shade from either darkest black to lightest
white will be transmitted instantaneously.

The entire picture is made up by such
impulses and is thus reconstructed upon the
screen where we can view any picture,
whether it be at rest or animated. In other
words, it makes no difference, if we turn the
sender on a scene that is at rest, or whether
we turn it at a horse race; the effect will be
of the same degree of perfection.

There is no doubt that this scheme can
be made to work, and we would be very much
surprised if television by radio were not
an accomplished fact during the next two
or three years. The author wishes it dis-
tinctly understood that the proposal has not
been worked out and exists only in theory
so far, but there is no point in it which is not
sound, and which cannot be turned into
practice today. It is simply a matter of
building the device, and making minor im-

rovements as would be found neces
1n actual practice. It should also be under-
stood that this idea is not only applicable
to radio, but it is possible to use the same
instruments on wire lines with equal facility.

This television scheme would then resolve
itself into wired wireless with which we are
all familiar. One may ask if the voice cur-
rents and the radio currents will not mix up
and distort the picture at the other end, or
even make it impossible to receive it. This,
however, is not the case at all, since we can
use such widely different lengths of waves
ds we are already doing today with the Squier
wired wireless, where no mixing up ever
occurs in a well-balanced outfit.

NoTE.—The television scheme, discussed
in this article, is the basis of a patent lapplica-
tion of the author. '

Science and Invention for July, 1922

POSTAL

IDENTIFICATION ~ STATEMENT The Horn

frequency of issue;

monthly except July and

issues published

of circulation (first amount is average number
of copies each issue during preceding 12

Speaker (USPS 956120) is published monthly,
except July and August by Jim Cranshaw, 9820
Silver Meadow Drive, Dallas 75217. Subscription
rates are $8.50 per year, $15.00 for two years
($10.00 and  $17.00 respectively after November
15, 1984). Second clas postage paid at Dallas,
Texas. POSTMASTER: SEND ADDRESS CHANGES TO,
THE HORN SPEAKER, P. 0. BOX 53012, DALLAS, TX
75253-0012.
.Subscribers, advertiser,  photographers

and writers, please use the following address:

THE HORN SPEAKER

P. 0. BOX 53012

DALLAS, TX 75253
STATE OF OWNERSHIP, MANAGEMENT AND CIRCULATION
1. Title of publication; THE HORN SPEAKER (USPS
956120). 2. Date of filing; October 1, 1985. 3.

August. 3. A. Number of
annually; 10 B. Annual subscription price;
$10.00. 5. Complete mailing address of known
office of publication; 9820 Silver Meadow
Drive; Dallas, Texas 75217. 5. Complete mailing
address of the headquarters or general business
offices of the publisher; same as above. 6.
Full names and complete mailing address of
publisher, editor and managing editor: all
three; James (Jim) Cranshaw, 9820 Silver Meadow
Drive, Dallas, texas 75217. 7. Owner (owned by
one individual); same as above. 8. Known
bondholders, mortgagees and other security
holders owning or holding 1 percent or more of
total amount of bonds, mortgages or other
securities; none. 9. For completion by
nonprofit organizations. 10. Extent and nature

months, second amount 1is actual nuwber of
copies of single issue published nearest to
filing date) A. Total number of copies (net
press run); 1500, 1500. B. Paid circulation (1)
sales through dealers and vendors, street
vendors and counter sales; 386, 476. (2) mail
subscriptions 841, 780. C. Total paid
circulation; 1227, 125 D. Free distribution by
mail, carrier or other means; samples
camplimetary and other free copies; 36, 35.
Total distribution; 1263, 1291. F. Copies not
distributed (1) office use, left over,
unaccounted, spoiled after printing; 237, 209.
(2) return from news agents; none for both. G.
Total 1500, 1500. 11. I certify that the
statements made by me are correct and complete,



THE HORN SPEAKER,

Box 53012,

DarLrLas,

Texas 75253

NoveEMBER 1985

- SOUND WAVES
e

L VOICE OR SOUND
WAVES VIBRATE
DIAFRAM, VARY.
ING ELECTRICAL
RESISTANCE OF
CARBON GRAIN
UNIT, THUS
CAUSING CURRENT
TO PULSATE WITH
VOICE QR SOUND'

AUDION OSCILLATORS

/ RADIO
FREQUENCY
CURRENT

.. AMPLIFIED AUDIO
FREQUENCY A.C.
\ L ] =7 Sy
: by ‘\ 4 b [y
TRANSMITTING ANTENNA _,oae, & \ S TR T
e s = ) . ! PRI W
' § \ S L | IR === RECEIVING
: : N oL IRRR ANTENNA
[ ]
3 e Vi EOVELL R
1]
P N S R R L R L R R SO
] [ (Y “ [} A Y “ “ ] '.‘| " (] [} .| » K ] “
: % O R E S R R A
L I N R A v R R 13, , CONDUCTOR,WHENCUT
W L RN vyt R ' 141 BY ETHER WAVES, HAS
~ “.E-r'.'_:o gt of gy R | LR R ' '8 .Ai ivﬁ' CURRENT INDUCED OR
g 0
AN taai it :‘i' RAL] A»:- '."SETUPINIT
AETYRR AT LLI BRI R LI N
]
TR ST I 1N S 1% U O B A LR
| [ !

lc-=-LENGTH OF WAVE -~

=

NS— |

MODULATED RADIO
FREQUENCY CURRENT
[

-
.~

~~

=

cecees Y eeoa,
weeeme et

-
»
"

== ANTENNA CURRENT BY
s MAGNETIC INDUCTION

L.
BN« YESRRILS

DETECTOR: RECTIFIES RADIO’

QUENCY PULSATING

g

G CURRENT

-~ FREQUENCY TO AUDIO FRE-

LOUD TALKER CONVERTS
AUDIO FREQUENCY
VOICE CURRENTS

V1A DIAFRAM AND

MAGNETS TO SOUND
WAVES IN AIR

AUDIO FREQUENCY
' CURRENT

*Qlezz BY SCIENCE AND INVENTION

Wane?®

®

P

251

How the Voice Is Transmitted from a Radio Broadcasting Station—Told in Pictures.
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26-14. Repair of Loud Speakers.—IL.oud sperkera are umong
the few auvdio components thut can be repaired successfully, 1y
this respect, there are two i(ynes of sprakers that mnst be con-
sidered; the magnetic and the electro-dvnamic (commonly re-
ferred to as “dynamic”). The former is charncterized by the
use of a stationary permanent magnet, and a movable iron dia-
phragm, reed, or armature. The latter is identified by the use
of & stationary clectromagn2t and a movable coil. Even this dis-
tinction is not complete, since dynamic loud speakers are also
made with a stationary permanent magnet and a movable voice
coil  Ruch speakers are aptly called permanei.t-magnet dynamic
speancrs, and will be considered as dynamic speakers in this
book.®

Before discussing the various troubles which may occur in
loud speakers, it is well to point out that in many cases where
the loud speaker is suspected as a cause of trouble in & receiver,
the trouble is really due to something in the receiver proper
itsclf. For this reason, unless the trouhle is one that can be
traced definitely to the loud speaker at once, no tests or repairs
should be made on it until it has been ascertained beyond a
doubt that the receiver proper is in perfect onerating condition.

A quick way to determine whether it is the loud speaker or
the receiver proper that is faulty is to connect a “substitute”
speaker in place of the regular speaker and then listen to the re-
production. If it is still unsatisfactory, the trouble undoubtedly

lies in the receiver proper, if good reproduction is obtained with
the substitute speaker, the regular speaker should be checked for
the trouble. An excellent portable “multi-test” speaker designed
especially for such substitution purposes is illustrated in Fig.
26-7A.

This speaker is provided with a universal output transiormer so
that it can be properly matched tc all output tubes to give the min-
in.am possible distortion. It also contains a universal voice-coil
transformer which has taps that coincide with the values of all the
common voice-coil impedances of dynamic speal:ers. This permits
the easy checking of those radio receivers and amplifiers that have
the output transformer built into the chassis, and enables checks
to be made on output transformers under actual operating condi-
tions.

F16. 26-74.—A port-
able ‘“universal test
spcaker” designed for
substitution . purposes.
It will match all out-
put tubes, all output
transformers, and al!
field coil resistance val-
ues. (Model 3000.)

Courtesy Wright-De Coster Ine.

The field coil is alsc of the “universal type” with 'aps at resist-
ance values agreeing with all the field resistances used in standavd
practice—even including a tap for use as a bias resistor in sets
which have this feature. No “dummy” field resistance is used—all
field resistance taps are taken off directly from the field coil so that
the speaker can also be used to check the operation of the filter
circuit. It is evident therefore. that this versatile speaker will match
all tubes, all output transformers, and all field coil values,

*Note: For a comprchensive discussion of the construction and
theory of operation of all types of loud speakers in common use, the
reader is referred to the Radio Physics Course, by Ghirardi.

Many of the troubles in lond speakers are of the “ob-cure™ type
¥ (see Arts. 23-46, 23-47 and 23-48). that is. they are not revealed
by the usual voltage, current, or resistance analysis of the re-
ceiver, but an experienced service man can spot them instantly
by listening to the reproduction. Such troubles as a loose cone
apex, improperly centered armature, scraping voice coil, broken
spider, etc., cannot be detected by ary electrical measuring in-
struments but they can be detected quickly by the ear.

26-15. Electrical Tests on Horn-Type Magnetic Speakers.
—Althongh the popularity of magnetic speakers has dwindled
greatly and they have not been employed in recent receivers to
any extent, many thousands of them are stiil in use in old re-
ceivers. Service men are often called upon to service them.
There are two general typcs of magnetic speakers used
with radio receivers. The first is the type which employs a dia-
phragm and a horn; the second is the type which employs an iron

LZAD

OHMMETER
} CONNECTED

A

(doh]

F1Gc. 26-8.—Various electrical tests which should be made on a
magnetic loud speaker of either the iron-diaphragm or balanced arm-
ature type in order to locate electrical trouble in either the speaker
cord or the coils. These tests are described in ‘detail in the sccom-
panying text.

reed or armature actuating a cone. Both types will e considered,
separately, here.

Horn-type magnetic speakers are no longer in general use
in radio receivers, and, where they are encountered with major
troubles, it is usually best to replace them with one of the mag-
netic cone speakers which can now be eobtained at low cost.
However, the service man often encounters large horn-typs
speakers employing iron-diaphragm type units in public-address
systems of small size. At any rate, it is well to know how to test
and repair this type of speaker if the occasion arises.

A quick test to determine if the speaker operates at a!l may
be made by simply touching the cord tips of the speaker ncross some
source of low voitage as shown at (A) of Fig. 26-8. A sharp “ciick”
should be heard each time this is done, if the speaker operates. If
only a slight click is heard, the winding may be open, fur a small
current can flow due to the capacity between the two parts of the
winding (which consists of many turns of fine wire).

If the speaker does not operate at all, the troubis is most likely
an electrical one in either the speaker cord or the coils.
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The cord should be tested first. Test for continuit: across the
tips of the speaker cord, as shown at (B). A constant detlection of
the ohmmeter needle should result if the speaker winding is good.
Bend the loud speaker cord back and forth at the tips; if the mcter
reader varles, it indicates a faulty conrcction at the tips. The
connection should cither be resoldered or, better stiil, the entire
cord should be replaced with a new one. If no reading is obtained
on the first test, open the case of the unit and remove the diaphrawm
and washers. Then remove one lead of the cord from the speaker
unit. The ohmmeter should indicate a complete circuit fron: one nf
the cord tips to one of the lugs at the speaker end of the curl, as
.shown at (C). Repeat this test from the sceond tip to the recoin] juw,

With one lug still disconnected from the unit, test for continuity
across both lugs at the speaker ernd of the cord as at (N), making
sure that the tips on the other end of the speaker cord are nat
touching each other. Iip complete circuit should be indicates; if a
complete circuit is indivated, it shows that the two cord lead: are
shorted inside the coveving. With one speaker cord lug still dis-
connected from the unii, test both unit terminals fer continuity, as

Magnet Pocs

Fia. 26-9. — Cross-
section view of a tvp-
ical horn-tvpe - irono-
diaphragm loud speak-
er unit, shewine the

0.0phragm

R,tter

relative ar:utement
of its parts. N\ s
assembled urit ¢ o
kind iz plustiated

Mignet Fig. 26-10.

shown at (£). An “open” indication obtained here points to an enn
circuit somewhere in one of the magnet ¢ iz, or poassiliy i tne Tet

to the terminals on the unit, These leads should be inpected ¢

fully, for the thin wire often breaks, or corrodes awawr at the soldeoed
joint. A break here can easily be resiidevsd. 1P ro widerine v
necessary, be careful to scrape away the cramel inzulation ad use
rpsin-core solder only. Never use “acid” or solderir:z ja-ice GRERE
as they will corrode the fine wire. If the ohmmeter shows a contine-

uous eirenit when the coi! test is made, but shows that the entl re-
sistance is extremely ow, there is a ‘“short” or “ground” within
cither or both of the coils. The next test will indicate which one
18 faulty.

As shown at (F), each winding should now be tested separately
between its terminals, and between each tcrminal and the case of
the unit. 1f a winding is found to have an internal short, open. or
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16, 26-19.—A typical iron-diaphragm type loud speaker unit
disassembled to si.ow it. various parts.

ground. it shoald be replaced: Each winding should have approx-
imat=ly the same resistance.

This completes all the electrical tests that may be made on
magnetic units. As we shall see in Art. 26-17, precisely the
<ame clectrical tests may be made on magnetic speakers of the
balanced armature type. Any other troubles will be of a mech-
anical nature.

26-16. Repair of Horn-Type Magnetic Speakers.—As has
already been explained. horn-type magnetic speakers should be
repaired only when the troubles are of a minor nature or when
the owner insists on such repairs being made. Major repairs in-
volving the removal of one or both of the coil bobbins, etc., usual-
ly take considerable time and require skill and patience. The
parts of such speakers are delicate and crowded close together.

Repiacement with one of the balanced-armature cone type speak-
ers which are now available at extremely low cnst will usualiy be
much less costly and give more satisfactory performance. However,
if the faulty speaker must be repaired, the service man will have to
do the work. A brief description of some of the mechanical service
problems which may be encountered now follows,

A cross-section view of a typical horn speaker unit of the bal-
anced-armature type is shown in Fig. 26-9. A speaker unit of this
type with the parts disassembled is illustrated in ‘Fig. 26-10, It
consists, essentially, of a case, two magnet coils mounted over the
pole picces of a permanent magnet, and a diaphragm suspended

between rubber gaskets and a steel washer. The diaphragm s held
in the upward position by 8 wavy spring washer, which is shown at
the extreme left in Fig. 26-10. Of course, not all units are con-
structed exactly as shown here, but the illustration is typical cf the
majority of them, and the following service notes will, in general,
hold fer all types.

Iron filings or other foreign matter may collect on the pole picces
and cause rattling and low volume. The filings around the sides
may be rcmoved with a pocket knife by working outward and upward
from between the pole pieces. Those filings on top of the pole pieces
may be removed by simply wiping them off with a clean cloth. The
thin varnish-like coating on the pole pieces is used to prevent the
formation of rust. This coating often peels, so that it is necessary
from time to time to remove the small flakes of it that collect con
and about the pole pieces. Rubbing some light mineral oil on the
pole pieces will assist in preventing the future formation of rust.

The spring which may loosen its tension and produce insufficient
pressure against the diaphragm, causing rattling on high volume,
may be replaced, or all of the bends may be heightened by hand to
supply the desired pressure. It is important here to be certain that
all bends have exactly the same height. A simple test is to place
the spring on a flat table and place the diaphragm on top of it. A
small level may then be placed on top of the diaphragm. The bends
may then be adjusted for equal heights. It is wise to test the level
of the table before bending the spring.

The rubber gaskets are used to uamp the vibration of the diz-
phragm at its natural frequency. They may dry out and lose their
elasticity after some use. This condition will manifest itseif by
rattling at some particular frequency, and by poor tone quality.
The remedy, of course, is to replac: the gasi.is with new ones of
live rubber, as they cannot be repaired.

. The diaphragm may be bent, buckled or dented. If this occurs,
it should be replaced. In many cases, the underside of the diaphragm
has rusted, the rust cloggirg the small air gap between the dia-
phragm and the pole pieces. Unless the diaphragm is replacedq n
such cases, the rust spots should be cleaned thcroughly, and a coat
of thin Jacquer or varnish ~pplied to protect the metal.

Weak magnets give rise to weak anl “tinng” reproduction.
While more elaborate tests may be made, service men usually
test permanent magnets for strength by touching the magnet
face or the pole pieces with a screw driver. A tenacious “pull”
should be felt. Of course, experience teackes how much pull to
expect for strong magnets and for weak magnets, since the size
of the magnet should also be considered. If there is only a weak
pull, or none at all, the permanent magnet is demagnetized and
should be either replaced, or removed from the unit and re-
magnetized by the method described in Art. 26-18.

26-17. Electrical Tests on Balanced-Armature Magnetic

Speakers.—The electrical tests to be made on balanced-arma-
ture type magnetic speaker units of either the cone or horn type
are precisely the same as those outlined in Art. 26-15, and illus-
trated in Fig. 26-8, for iron-diaphragm cype speakers. First
the cords, and then the coils are tested for continuity, shorts,
and grounds by means of an ohmmeter. Any electrical troubles
revealcd by these tests should be eliminated either by repair cr
replacement of the part in question. The service man should
keep in mind what has already been said in Art. 26-15 about the

advisability of making major repairs on these speakers.
26-18. Remagnetizing Permanent Magnets. — If the mag-
net. test described in the last paragraph of Art. 26-16 reveals ti.e
;—%H{ ' c?u. Oll.
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F16. 26-11.—Const -ucticn details of a coil which may be used to
remagnetize the permarent magnets of loud-speakers and phonograph

pickups. The winding form for the 2oil is shown at {(4). The method
of magnetizing is shown at (B).

ncrmanent magnet of a magnetic-type loudspeaker, or a phono-
graph pickup unit, to be weak, it should be remagnetized. Mez-
neto and automobile ignition service stations are equipped to
remagnetize permanent magnets quickly and at small cost. How-
ever, if the se: vice man desires to do this work himself, the simple
arrangement of Fig. 2€-11 may be employed.
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The magnetizing coil should be constructed first. A ‘forr:
on which the coil is to be wound must be made. The details ¢:
this form are shown in (A4) of the figure. Note that the sides
of ire form are attached to the core of round wood by means
of wood screws; this is quite essential, as the form is to be
taken apart after the coil is wound. After the form is made,
two layers of wrapping paper are wound over the core; then
several strips of cotton tape are placed in the trough of the form,
at intervals around it, as shown at (A4), and spot-glued to the
sides with a .ittle mucilage to keep them in place while winding
the coil. Now wind 196 turns of No. 16 d.c.c. wire in 14 layers
¢{ 14 turns per layer; this requires cnc pound of wire. After
winding, the cotton tape is bent over the top of the coil to hold
the turns in place. The end pieces of the form are then removed
and the core slipped from the center oi the coil. If desired,
additional tape may be wound over the coil to hold the turns
of wire in place, although impreguating the coil with paraff
or pitch will help it to withstand rough usage.

The magnet to be remagnetized is th:en slipped through the
opening in the coil and a “keeper” c¢f cold-rolled steel is placed
across the terminals, as shown at (B). The coil terminals are
then connected to a 6-volt storage battery for a few momeats
(the magnetizing process is almost instan’aneous). The drain
on the ba'tery is about 12 amperes, which is well within the
limits of an ordinary battery used for automobile starting
The battery should be well charged! The magnet should be
struck a few sharp blows with a small hamnier while the current
is turned on. This will aid the molecules to rearrange them-
selves to produce the magnetized conditicn. The coil is then dis-
connected, remcved from the magnet, and the job is finished.
This magnetizing coil is adequate to saturate all types of small
permanent magnets including those of earphcnes, magnetic
speakers, phonograph pickups, etc. The coil may be placed at
any position on either leg of the magnet if necessary; it is not
essential that it be placed at the bend as shown at (B). Perm-
anent magnets should never be allowed to lie around unless a
soft iron keeper (which may be an ordinary large iron nail)
is placed across the poles. .

26-19. Repair of Balanced-Armature Type Magnetic
Speakers.—Figure 26-12 shows a cut-away view revesling the
censtruction details of the tynical form of motor unit emploved
in magnetic speakers of the alanced-armature type. The per-
manezt magnet and its pole pieces have betn omitted purposely
as they would make it impossible to see tlie coils and the arma-
ture. These parts may be seen in the illustration at the right of
Fig. 26-13. Two magnet coils containing many turns of fine en-
amel-covered wire are wound over an armature which is pivoted
between the pole pieces of a horseshoe-shaped pe:manent magnet,
as shown in Figs. 26-12 and 26-13. The armature connects to
the thrust lever (Fig. 26-12) through a drive pin, and the thrust
lever actuates the cone of the speaker through ths driving rod.

The trouble symptoms that may arise in balanced-armature
type magnetic cone speakers are weak reproduction, no repro-
duction. distortion, noise and rattle. There are a number of
causes for these symptoms, and each cause may give rise to
more than one symptom. For this reason, the troubles will be
listed and considered according to their causes and remedies. A
gummary of the common symptoms of trouble which develop in
balanced-armature typz cone speakers, and their causes follows:

1. No operation:
(a) open cord
(b) faulty tip terminal joints
(c) open coil
(d) open coil leads to terminals

2. Weak operation: .
(a; weak magnet
(b) shorted ccil (partial or complete)
(¢) grounded coil

3. Nuisy operation:
(a) frayed cord
(b) internal defect in cord
(c) poor joints at cord tips

4. Distortion or rattle:
(a) armature striking pole pieces
(b) sticking crmature

(¢) forcign matter interfering with armature action
(d) torn or otherwise damaged cone °

(e) improperiy seated cone

(f) loose thrust lever

(2) bent drive pin

(h) loose or bent drive rod

The first three trouble symptoms have already been con-
sidered in Arts. 26-15, 26-16 and 26-18. The iroubles which may
ceuse the last one, and the remedies for them will now be con-
sidered.

26-20. Recentering the Armature of a Balanced-Armature
Speaker Unit.—-If the armature is not centered correctly be-
tween the pole pieces, a very disagrecable rattle and distortion
may result on loud notes. The space between the armature and
each pole piece is different in diiferent makes of speakers but
the average is about 0.1-inch. If the armature is misaligned,
it mnay be realigned by the following method. Two similar spacer
tools are required, and may be made up by the service man.
They are simply pieces of non-magnetic sheet metal cut to the
proper size and shape and of the proper thickness to be inserted
between the armature and the pole pieces. A sketch of a typical
spacer tool is shown at the left of Fig. 23-13. It consists, essen-

AGNET COILS~

.-DRIVE PIN
’

DRIVING
/ROD

’
50FT SOLDER .-’
(MAKE ADJUSTMENTS
WITH SOLDERING IRON)

Courtesy R.0.A. Victor

F1G. 26-12.—Cut-away view showing the essential components
in the motor of a typical balanced-armature type loud speaker unit.
The permanent magnet and pole pieces have been omitted for clarity.

tic!ly, of a strip of phesphor bronze or brass having a thickness
equal to the spacing between the armature and pole picces and
about 14-inch: wide and 6 inches long. bent into the form shown.
The ends should be tapered to a width of 14-inch.

Two of these tools are necessary when adjusting the armature.
Insert the prongs of one tool in the spaces between the armature and
pole pieces at one end of the unit, as shown at the right of Fig. 26-13.
The other tool should be placed in similar position at the other end
of the armature—a little to one side in the case in order t¢ clear the
drive pin which is located at this end. By loosening screws (A} and
(B), any tension in either direction that may have been on the arm-
eture is relessed, and the spacer tools will provide the correct clear-

ance or spacing. Now while the spacer tools are in place, a hot
soldering iron is applied to the drive pin—thrust lever connection
point (see Fig. 26-12), and the solder is heated sufficiently to allow
the drive pin to find its normal position with rzgard to the thrust
lever. (Since the solder used at this joint has a low-melting point
very little heat is necessary.) The iron is now removed. Screws
(A) and (B) are now tightened and the spacer tools are removed.

The armature is now correctly aligned and balanced so that
no abnormal strain is being imposed upon it in any direction,
and it is correctly centered between the pole pieces so rattling
should not occur on normal signal volume. \

26-21. Freeing a Sticking Armature.—Very often the arm-
ature of a balanced armature speaker is found to be sticking
{by magnetic attraction) to the face »f one of the pole pieces at
either end. The vepair in such instances is the same as for the
incorrectly centered condition of Art. 26-20. The assembly must
be loosened and the armature spaced properly with spacers. Be
certain that all screws are tight, as a sticking armature may be
caused by one or more of the tension screws working loose be-
cause ¢! vibration and allowing the armature to sag to one side.

26-22. Removing Foreign Material from the Air Gap. —
Forcign matter lodged between the armature and pole pieces is a
frequent cause of trouble. This interferes with the movement
of the armature, resulting in poor reproduction. A visual in-
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N —>a-010* 26-23. Repairing the Cones of Magnetic Speakers.—Very
3 i ._L often, the paper cone is damagzd sufficiently to cause distortion or

) : i paper rattle, but not enough to make its replacement necessary.
W—“ | & Small holes or tears in the paper may be repaired by cementing
i*'*—"Z"'* e Ve a small piece of paper over them, using Du Pont Household

Cement, rubber cement, etc. Opened seams may be repaired
by coating both surfaces with cement and holding them tightly
together until the cement sets.

If a cone has lost its “body” or stifiness at the apex, Dupont
Household Cement, or a collodion solution (which may be pur-

Fig. 26-13.—Left: Dim-
ensions and form of a
spacer tool for centering
the armature of a bei-
anced-armature type

<peaker. . chased at any drug store) should Ye soaked into it ana'allowed
gt Eas the Sipe of ' by to harden. This will stiffen the paper and make it as good as

the spacer tools are in- Courtesy R.C.A. Vietor

serted (one at each end new.

of tha armature) so that the arinature is i #ld in a centered position

between the pole pieces 26-24. Replacing and Seating Cones.—An improperly

seated cone will cause a strain to be put on the driving rod,
resulting in poor reproduction. This is very likely to occur when
replacing a cone. If a cone is to be replac:d. extreme care
should be exercised in its removal and in the installation of the
new one. The screw or nut in the apex of the cone should be
removed carefully, after first removing any sealing wax which
may have beecn uscd to prevent it from loosening. The
screws fastening the edge of the coae should be removed next.

If the speaker has a nut on the side uf the come near the
thrust lever, it should be loosened (the aut screwed back) and
the new cone seated. The nut or screw and washer on the out-
side of the driving rod should then be attached loosely. The
holes at the edge of the cone should now be lined up with those
of the mctal frame, the outside ring put in place with the screws,
and tightened one at a time (and a little at a time) to be sure
that the entire periphery of the cone has the same tension.
The back nut on the driving rod (if there is one) should then be
screwed up until it just meets the apex of the cone. The front
nut or screw is then tightened and a bit of sealing wax is placed

spection will reveal this condition. This foreign matter may con-
sist of dirt and dust, small pieces of iron filings and peelings irom
the coating on the armature. The armatures of lou’ speakers
are usually given a protective coating to prevent the forniation of
rust. In t:me, especially if the motor temperature beconies high.
this coating has a tendency to peel, and tle small flakes lodge
belween the armature and the pole pieces. This is the equiv-
clent of reducing the armature spacing, with the result that the
armature motion is reduced and the output is weakened and dis-
torted. This foreign matter is best reinoved by working small
strips of heavy paper or strips of thin copper or brass back and
forth between the armature and pole pieces. Every time the
paper oi metal is removed, clean it off before reinserting. The
spacer tools already described may 2's0 be used for this pur-
pose. In many instances, recentering of the armature is neces-
sary after cleaning. It is also a good idea to rub some light
mineral oil over the armature to prevent the formation of rust
after peeling has occurred.
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over it to prevent the vibration from loosening it, for, if it loosens,
considerable buzzing and rattling will result.

26-25. Tightening the Thrust Lever and Driving Rod.—
Rattling and noisy reception sre often caused by a loose thrust
lever, see Fig. 26-12. The remedy for this is simply to tighten

the screw that holds it to the motor assembly. Any loose screw -

or nut will cause an audible rattle when the speaker operates.
Be certain that all j.arts are thoroughly secure, that all screws and
nuts are tight, and :hat the cone is properly seated. A cone that
is not properly seated may cause the drive pin to bend and dis-
place the armature. It is best, therefore, to inspect the eniire
assembly before actually beginning to center the armature, if
it appears to be displaced from its center position.

The drive pin is soldered to the iron armature with (hard)
silver solder (see Fig. 26-12). Do not use the ordinary tin-lead
alloy (soft) solder when this connection must be resoldered, as
it is too weak mechanically. Siiver solder may be procured in
any jewelry store, and must be applied with a flame of high
temperature. A spee:al small blow torch is usually used for
this work.

26-26. Dynamic Loud Speakers.—By far the most com-
monly used type of loud speaker, and the type which the service
man is called upon to service most frequently, is the dynamic
or moving coil speaker. In this tvpe, the magnetic excitation
of the field 'is secured usually by the use of an elcctromagnet
instead of a permanent magnet, and moticn is secured by the
interaction of this magnetic field and that of the wvoice coil
through which the audio signal currents flow. The inicrnal ar-
rangement of the various parts of a typical dynamic speaker are
shown in Fig. 26-13. Cominon trouble syinptoms which develop
in this type of speaker are:

Weak, or no reproduction

Rattling

Chattering:

Harshness

Fuzzy reproduction

Hum

These troubles and their remedies will now be considered in
detail. The first thing to do in any cast. is to r..ake electrical tests
on &ll the electrical parts of the speaker, especially if weak or
no reproduction is obtainec.

26-27. Electrical Tests on Dynamic Speaker Cable.—If
it is definitely established that the loud speaker is faulty, the
wires of the speaker cable should be tested first, fo. continuity
and short circuits (see Art. 26-15). (For an cxplanation of the
standard RMA Color Codes for dynamic loudspeaker cables, see
the RMA Standard Color Code section in the author’s
Radio Trouble-Shoote~’'s Handbook). The cable will contain
two wires leading to the field coil (three wires if the field
is tapped) and two or three wire leading to the primary of
the output transformer (depending upon whether single, or
push-pull output tubes are employed). Continuity and resistance
tests must be made across paired leads, i.c., across the two or
three leads going to the field coil, across the leads going to the
output transformer primary, cte. If the cable leads are founa
to be in good condition, it is fairly certain that the trouble ljes
somewhere in the speaker itself.

26-28. Trouble in the Dynamic Speaker Field Coil.—If
the speaker cable tests O.K. and it has been definitely decided
that the trouble lies in the speakor, the ficld winding should be
tested for centinuity and grounds at once. If it is found to be
open, it should be replaced or rewound. When a replacement
cannot be made, the amount of wire to he rewound may be
determined as follows: Remove the faulty coil intact from the'
core of the unit and strip all tape and other binders from it,
only the actual wire coil should be left. The size of wire em-
ployed may now be determined with a wire gauge and the type
of insulation noted. The field coil is then weighed. Purchase
the same weight and size of wire with the same type of insula-
tion, and rewind the coil. A winding form should be made for
this purpose, and removed after the coil is completed. The de-
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tails of the winding forin are
somewhat the same as for the
magnetizing ccil forin illus-
trated at (A) of Fig. 26-11.

1f the continuity test in-
dicates that the field has a
definite value of resistance,
this value should be checked
with  information (usually
available in Service Manuals)
for the particular receiver and
speaker in question. Ii the
resistance is over 10 per cent |
less than the rated value, it is e N

. . INPUT
possible that a partial short- TRANSFORMER ~ FILTER
circuit exists in it. In this roup/oou.rﬁur)
case, the coii should also be
rewound or replaced. A re-

sistance reading much higher view of a typical dyne::ie
than the rated r0=i=tancegin- speaker with the field shown cut

open to illustrate the arrange-
dicates a high-resistance con- ment of the field coil, field core,
ldered E moving coil, cone and frame.
tact at a soldered connection. The input transformer and high
If the field coil tests satis- n:te filter (if tt)me is used) are
factory, turn the set on and R
hold a screw driver as near to the pole piece as possible (how near
the screw driver can be placcd depends upon the design of the
speaker). The screw-driver should be attracted strongly to it.
If it is not, the current flowing through the field coil is less than
normal. The next step depends upon the arrangement employed
for obtaining the field current. If the speaker field is employed

(ENTERING SFIDER
FOR MOYING-COIL

MOVING-COIL

MACNETXC PATY

“'}_ro FIELD-EXCITING
CUTRENT SUPPLY

as a choke in the B filter system of the receiver, it is possible.

that one or more of the filter condensers are leaky, placing an
additional load on the rectifier, and robbing the speaker ficld of
some of its energizing current. Of course, such condensers should
be replaced. If the speaker contains its own rectifier of tlie

. dry-disc or vacuum-tube type, it i3 possible that this rectifier

needs replacement, or the filter condenser (if one Is used) acruss
it is leaky and should be replaced.

26-29. Troubles in Dry-Disc Rectifier Type Field Supply
Arrangements.—In order to trace trouble in the field coil cir-
cuits of dynamic speakers, it is important to be familiar with the
various common field supply arrangements which are employ~d,
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STEP-DOWN
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¥16. 26-14.—One arrargement for supplying low-voltage recti-
fied current from the 110-voit a-c line for energizing the field of a
dynamic speaker. A step-down transformer and low-voltage type
copper-oxide rectifier are used. A “hum-bucking” coil H reduces the
line hum, ]
for some troubles are traceable directly io this portion of the
speaker or receiver.

In the ecarlier types of a-¢ dynamic speakers employed in

radio receivers, the d-c¢ field current is obtained from the 110-volt
o-c line by feeding the a-c to a step-down transformer whose
low-voltage cccondary is connected to a copper-oxide full-wave
rectifier which changes the a-c to full-wave rectified d-c. This
d-c is fed to the speaker field, which in this case is a low-
voltage type field composed of fairly thick wire. This ar:ange-
ment is shown in Fig. 26-14. In some ‘cases, the current is
smoothed by a low-voltage type dry electrolytic condenser of
abour 1,500 mfd. capacity connected directly across the rectifier
output as shown by the decttcd lines. The hum-bucking coil
which is shown in place on this speaker will be explained later.

In some a-c¢ dynamic speakers the circuit arrangement shown
in Fig. 26-15 is employed for obtaining field current. A field

F16. 26-13.—A cross-section
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coil requiring slightly less than i10 volts d-c for its operation
is employed. This energizing voltage is supplied by a pair of
110-volt dry-disc rectifiers suitably connected to form a full-
wave rectifier arrangement, as shown. -

When these dry-disc rectifiers have completed their useful
life, the current through them diminishes and the units inust be
replaced in order to secure the proper and original <peaker field
current and magnetic strength. A certain amount of hum is
always present in these speakers, but faulty rectifier “stacks”
will cause an abnorme! amcunt of hum to be heard. Breaking

NoveEMBER 1985

26-30. Troubles in V.T. Rectifier Type Field Supply Ar-
vangements.—In some dJdynamic speakers, a self-contained
vacuum tube rectifier arrangement is employed to change the
110-volt a-c line current to d-c current for the field coil supply.
This arrangement, shown in Fig. 26-16, consists of a power trans-
former feeding into a full wave rectifier tube in the usual man-
ner. ‘The output current of the rectifier is filtered by the filter
condenser, F, and the inductance of the speaker field winding
tHrough which it flows. Of course, wher. the rectifier tube has
served its useful life, its output will diminish. This will cause
the epeaker field strength to diminish, witii resulting weak and

DRY-D1SC
nccnrn:a?
." 1

Lo #% ||
ATy

F16. 26-16.—A high-voltage type dry-disc rectifier arrangement
for rectifying the a-c voltage from the line so that d-¢ may be sup-
glied to th:: speaker field. A “shading” ring S is used to prevent line

um.

4 1ovowr
A~ LINE

CUTPUT —2_ 0
TRANSFORMER® | 55?05331

RECEIVER

down of the rectifier in the speaker of Fig. 26-14 will overload the
step-down transformer—which may eventually cause either the
primary or secondary winding to burn out. In the speakers em-
ploying 110-volt dry-dise rectifiers (Fig. 26-15) partial short-cir-
cuiting of the rectifier discs will often cause the line fuse to blow.
In this type of speaker, the condition of the rectificr stacks may
be checked by measuring the d-c resistance of each section with
an ohmmeter (with the line and field disconnected), or by meas-
uring the d-c voltage output of the rectifiers with the field coil
cisconnected. The latter test should give a reading of approx-
imately 105 to 120 volts; this reading dropping to some value be-
tween 90 and 100 volts as soon as the field is reconnected (since
it puts a load on the rectifier).
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Obviously, the remedy lies in replacing
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ADVERTISE IN THE HORN SPEAKER
Box 53012, Dallas, TX 75253 (lower
price per square inch— corpare)

AD SPACE: :

Full page ....... $75.00
Half page .cece.. $37.50
Quarter page .... $16.25
Business size

card ads ........ $1.00
Space per square

inch ceveiseen.. $0.60

CLASSIFIED ADS .. 15 cents a word.

(first 20 words free)
PHOTO ADS ..... $5.00 extra.

'FOR SALE OR TRADE

RADIO  SCHEMATICS—  $1.25. Give
make and model number. Newly
printed tube manuals of antique
and obsolete tubes, containing
specifications, tube diagrams, VT
guide and substitution guide.
Books, tubes and other parts. Send
SASE for Tist. Willie Housel, 1816
S.W. 12, Lincoln, Nebr. 68522,
B )
FOR SALE: TUBES, SPEAKERS, CAPAC-
ITORS, have over 500 types of
tubes. Send S.A.S.E. for lists. C.
Elmer Nelson, 11 S. Church Street,
Princeton, IL 61356.
FHHEEHBEERERRHEEEEEREENRENERHEEEEHAEE
RIDERS, HOWARD SAMS, RCA, PHILQO
PLUS OTHER SERVICE DATA. TUBES
PARTS, TEST EQPT. SASE FOR LIST.
WRITE WANTS AND SASE. KRANTZ, 100
OSAGE AVENUE, SOMERDALE, NJ 08083.
FEHREEHEEREHEBEEREREEEEEREEEEEEREEREE
ARE YOU LOOKING FOR A SPECIFIC
ANTIQUE RADIO? I have many, beau-
tifully restored and in good
working condition. Also hundred of
old tubes, battery and electric.
SASE, Ira L. Witthaus, Warrenton,
MD 63383.
FHHHEHEEEEHEHEHEEEEHEEERERERERERER:
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THE HORN SPEAKER,

FHEEEEEEEHEEEEEEEEEEEEEEEEEEEHEEEa:

SALE:::: RADIOLA II ..$250; RADA
..$150; RA tuner, no box ..$55:
Freshman, slant front ..$50;

Philco 16B and parts radio ..$210;
Clarion Jr. and parts radio
..$195;  Neutrowound ..$275; RCA
103 speaker ..$50; Magnavox M-3
horn ..$75: AK '"L" homn
"Bromn" horn ..$85; Temple "air
chrome" speaker ..$80; Crosley RFL
60 ..$150; Steinite coil, original
box ..$10; Daven amp., ch1pped
tube socket ..350— Will trade
anything 11'sted for crystal sets
or one tube radios. —— Anthony
Caserta, 47 Vista Lane, Levittown,
NY 1175%6. (516) 731-7175.

R R R R R EEEEEEHEEEREERERERREERERS
B and W YOKES AND FLYBACK 14HRV
267 Thordarson .. $15.00 postpaid.
Don Aldred, 39 E. 8th Street
Jacksonville, FL 32206.

RO R EEEEHEEEEEEREERERREEEEEREEES:
KENNEDY MODEL 311 PORTABLE, $200.
ONE  TUBE MICHIGAN, WORKS, 125.
MICH AK DEALER LITERATURE IN-
CLUIDING- '"SALES BOOK", SIX FOOT
STORE  BANNERS (NEVER USED), AND
THREE BOOK SET SERVICE MANUALS.
INQUIRE. EVAN HAYDON, 4308 N. 15,

LINCOLN, NE 68521. (402) 435-4083.

RIDER TROUBLE  SHOOTING MANUALS,
VOL. FIVE THRU SIXTEEN, $15 PLUS
SHIPPING EACH. SENT UPS. WILLIAM
L. HOELL, 5720 GIBRONS DRIVE,
CARMICHAEL, CA 95608, 1
HREEEEEHEHEEHEEHEEHEREREEREEREEEEN:

FOR SALE: RIDER'S T.V. 345 $15
EACH P.P.D. RIDERS RADIO VOL. 6

THRU 18 $10 EACH P.P.D. 7 AWD 9\

PIN MINATURES, NEW IN ORIGINAL BOX
RCA, I.T.T. STLV.'SGIVE 2D AND
30 CHOICE, 50 FOR $20.- P.P.D.
OCTAL BASE TV TUBES, NO HORZ.
QUTPUTS 30 FOR $20.-/P.P.D. GIVE
2ND 3RC CHOICE. WRITE WANTS FOR
OTHER TUBES AND SERVICE INFORMAT-
ION. C. F. ENGLAND, 98 MONTAGUE,
SO. ZANESVILLE, OH 43701,

B ST T T VIV VEHOE P R VR TV veny
3 BLACK AND WHITE' PHOTCS, 24 X 20
OF RADIO EQUIPMENT OF THE WORLD
WAR IT ERA from the Kessler A. F.
Base, Biloxi, MS. Also S40A Hal-
licrafter radio. / Russell Schoen,
R#1, Bx 22, Clentonville, WI
54929, (715) 823-6744.
SRS R R H SR RHEHHERRRRE

FOR SALE: THIMAALL, BLACK BAKELITE
TUBING. 4" DIA $3.75/FT. 3 1/2"
DIA $3.50/FT. 3" DIA $3.00 PER FT.
WILL CUT TO ANY SIZE, 12" MINIMM,
BOB, WG, 4178 CHASIN STREET,
OCEANSIDE, CA 92056,
FHEHRHEEHEHEEEEHEREEEEEREEHEHE0HHME
FOR SALE. RIDERS, HOWARD ~SAYS,
RCA, PHILCO, ZENITH SERVIE DATA,
RADIO PARTS, TUBES TEST EQUIPVENT.
LIST 3/85 50 cents AD SASE. UN-
LISTED ITEMS SEND WANTS AND  SASE.
KRANTZ, 100 OSAGE AVEMUE, SOMER-
DALE, NJ 08083.

FEEEEEHEENEHEEEEEHEEUEEEEEEEEBERELE:

.. $75;°

\

Box 53012, DALLAs, TEXAS

FHEEREEHBHEREHEEEEEREEERHEEEEREEERER:
FOR SALE- CATHEDRAL, battery and
AC radios. List four times a year.
Send S.A.S.E. J. Albert Warren,
Box 279, Waverly, PA 18471.
FHEEHEHEEHEHEEE SRR R R R R R ReE
FOR SALE: TUBES,  PARTS, SCHE-
MATICS, custom power supplies.
SASE for list to: Los Locos,
1201-74 Monument Blvd., Concord,
CA 94520.
FHEHEHEHEHEHEHEHEEEBEREEHEREREREEEE:
NOW! TWO BOOKS

from ALLABOUT BOOKS

ALL ABOUT METERS. History of the
development of electrical meters;
build simple meters representive
of the historical types.

ALL ABOUT CRYSTAL SETS. Theory and
construction  of crystal set
radios.

$7.95 each, ppd USA. Send to Dept.
H, P. 0. Box 4155, Fremont, CA
94539,
FHHEEHEHEHEHEHEE0EEEHEEERERBEEHEREEE
RIDER RADIO AND TV SERVICE MAN-
UALS. HOWARD SAMS, RCA, PHILCO,
ZENITH, PLUS MORE. RADIO PARTS,
KNOBS, DIAL BELTS, TUBES, SPEAK-
ERS, TUBE TESTERS, SIGNAL GENER-
ATORS, VOLUME CONTROLS. WRITE
WANTS. SASE. KRANTZ, 100 OSAGE
AVENUE, SOMERDALE, NJ 08083.

oy ye oy e e T e
SELLING: 380 RADIO MAGAZINES,
1919-1927. RADIO NEWS,. RADIO,
RADIO AGE, WIRELESS AGE, WIRELESS
WORLD,  POPULAR RADIO, RADIO
BROADCAST, SASE FOR LIST. WaME,
4178 CHASIN STREET, OCEANSIDE, CA
RS R IR R HEHHRHEHE R
FOR SALE— 8 PAGE LIST RADIO
ITEMS— 50 cents and SASE. Krantz,
\1(1) Osage Avenue, Somerdale, NJ
(08083.

[ VNV
PR SALE — CATHEDRAL, BATTERY,
AND A. C. radio. Photo list four
times per year. Send S.A.S.E. to
J. Albert Warren, Box 279, Waver-
ly, PA 18471. ,

i e s e e e e e
FOR SALE: RCA BERKSHIRE REGENCY
radio/ phonograph/ television
catbination. _ Full set of operat->
ional manual s\ Exce] lent condit-
ion. Vintage late - 1940's.  Any
reasonab]e) offer accepted. Good-
will  Industries of Pittsburgh,

Attn. R.[S. Foltz, 2600 Carson
Street, Pittsburgh, PA 15203,
Ww&%mmm%m—n—m
TUBES: SELLING 50 YEAR COLLECTION.
ALL INQUIRIES INVITED. MILT LEVY,
101  EAST DRIFTWOOD, NUMBER 26,
DRIFTWOOD ~ APARTMENTS,  FREDRICK-
BERG, TX 78624.

e e AL TS
SALE: UNICO SPECIAL single tube
battery receiver (Clapp Eastham).
SASE for photo. Wanted: Q meter.
TCBA, R3, B181, Glens Falls, Ny
12801.
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WANTED

WANTED: SILVER MARSHALL PLUG IN
QOILS TYPE 114, PLUGS INTO RING
TYPE SOCKET. QOIL FORMS K. ALSO
HAVMARLUND OR  SHORTWAVE AND TV
LABS (OIL FORMS. BOB, WGME, 4178
CHASIN  STREET, OCEANSIDE, CA
92056. \

WANTED - ZENITH "RADIO SIGNS. DIS-
PLAYS, ADVERTISING, ETC. PRE 1935.
CALL MONDAY THRU FRIDAY. 8 TO 5.
(312) 357-4955.

SAAS.E. s a self addressed
stamped envelope.

EICO MODEL 147 SIGNAL TRACER in
excellent condition with probes
and manual. Also want Motorola
Portable Radio Model 5A5. Roy
Schmitt Rt. 1, Box 800 Lot 84,
Converse, ™  78109. (512)
658-2669.

WANTED, INSTRUCTION MANUAL OR ANY
other set manual, including sche-
matic for Kennedy 110. Zerox (K.
Bill  Pugh, 2126 E. Myrtle,
Phoenix, AZ 85020.
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are welcome. SHIGERU MIURA, 5-14 3
CHME,  TOKIWADAI ITABASHI-KU,
TOKYO JAPAN— P.S. VI-62, 801A,
PX25, 6B4-G, DA30, RE604, R120,
TMI100 WELCOMED TOO.

WANTED: ELECTRON TUBES AND EARLY
audio/ stereo equipment. Ex. —
Marantz, McIntosh, W.E., etc.
Tubes - 50, 250, 350, 450, 45,
245, etc. — plus many W. E.
types. Please contact me with
anything of interest. Charles
Dripps, 4331 Maxson Road, E
Monte, CA 91732 (818) 444-7079.

WANTED Crystal set radios, varible
condensers, coils, variometers,
crystal detectors, carborundum
detectors, galena crystals, cat
whiskers, headphones, terminals,
tap switches, headphones, circuit
diagrams, pictures, books, de-
tector holders, coil forms, etc.
Starting vintage radio company to
supply kits, plans, parts to in-
terest young people in radios in-
stead of just computers. MIDCO,
660 North Dixie H1d'may. Holly-
wood, FL 33020.

SUPERHETERODYNE U. S. RADIO AND
TV, mdel 19, class B, 60 cycle,
85 watts, Leslie Dorety, Strip-
ping, ‘Refinishing Repairing, 1129
Valleyview, Hurst, - Texas,
268-5051. (no zip or area code
given).

WANTED: RADIO TUBES (45'S, 90'S),
Western  Electric  Tubes, Amps.,
Consoles, Drivers, Horns, Speak-
ers, Parts and Tannoy Speakers,
McIntosh or Marantz Tube Amps.
David Yo, P.0. Box 382, Monterrey
Park, CA 91734. Tel. (818)
576-2642.

WANTED: ~ DYNASCAN 1000 IN STILL
GOOD CONDITION. OK ON SMALLER
TUBES MISSING. CONDITION ON C.R.T.
IF KNOWN?, IT MAY BE REJUVINATED
IF NOT OOMPLETELY DONE IN, SHOULD
HAVE SOME  EMISSION, NO SERIQUS
SCREEN DEFECTS LIKE HALOS OR SIL-
~. VERING. KNOWN SUBSTITUTE?. DYNA-
SCAN PICKUP AND RF GENERATOR USING
931-A. GOOD CONDITION PREFERABLE.
OK ON MISSING TUBES SAVE PHOTO-
MULTIPLIER, CBS COLOUR  WHEELS,
COLOUR SLAVE 15"-17" GOOD CONDIT-
ION. COLOUR PHOTOS, SLIDES 16MM
COLOUR MOTION PICTURES FRCM STUDIO
MNITOR OR OTHER. WOULD WELOOME
CORRESPONDENCE  FROM COLLECTORS OF
CBS MATERIAL. D''ARCY BROWNRIGG,
P. 0. BOX 292, CHELSEA, QUEBEC,
CANADA, J0X 1NO.

"WANTED: Glass display radio,
prefer factory made. Cash or
trade. Also want WW [ equipment,
portables and early AC sets. Mel
Rosenthal, 507 S. Maryland Avenue,
Wilmington, DE 19804 (302)
994-0874."

CLEAN, COMPLETE, WORKING Zenith
Trans-oceanic, model 7G605 with
airplane on grill cloth. Brian
Rhodes, 90 Frances Avenue, Stan-
hope, NJ 07874.

WANTED: pre- 1950 TV's, small
screens, channel #1, Pilots, Pre-
dictas, unusual sets. Also, my
first illustrated Tlist of over 50
radios— Large S.A.S.E. please.
Harry Poster, Box 1883, South
Hackensack, NJ 07606.

INSTRUCTION MANUAL for "Precision
tube tester model. 612, to be Ze-
roxed or original. Also latest
charts and adaptors for same."
Kindly estimate charges." Frank
Hoffert, 19605 Chardon Road,
Cleveland, CH 44117.

VINTAGE AUDIO TUBES AS 2A3, 50
W.E.'S 101B/F, 104B/D/F, 205B/D/F,
211D/E, , 242A/C, 252A,  262A,
274A/B, 275A, 276A, 284D, 300A/B,
301A, 347A, 348A, 350B, 351A,
VI=2, VI-4B, VT-25, VT-2%A, VT-52,
086326, - D-86327.
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New condition "

WANTED: RECORD/ PLAYBACK HEAD for
Webster Chicago Wire Recorder. Roy
Schmitt, Route 1, Box 800, Lot 84,
Converse, TX 78109. . (512)
658-2669.
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HEHORN

> NEW OFFICE AND
WAREHOUSE

ANTIQUE ELECTRONIC SUPPLY
688 W. First St.
Tempe, Arizona 85281

YOUR SOURCE FOR BOOKS
: & EARLY TUBES & PARTS
CALL OR WRITE FOR LATEST CATALOG

602-894-9503

“Big screen” television set for the American public, introduced
at the 1939 World’s Fair in New York by RCA Victor.
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