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T IS the intention of the writer to
give a few practical ideas and hints
that if followed will lessen the bur-
den of properly repairing or ad-

justing the dynamic reproducer, and
will save the Service Man much time as
well as give Mr. Radio Owner better
service, and a greater quality of enjoy-
ment from his radio set.

The construction of a dynamic
speaker is familiar to every Service
Man, and the principle is the same in
practically all reproducers of this type.
The audible signal is produced by the
electrical currents that flow at audio
frequency through a voice coil which is
fastened to a suspended cone. However,
the action will be analyzed further for
the benefit of those who are not familiar
with dynamic reproducers.

The "cone" is supported at the edge
by the "frame" of the speaker, and in
many cases is kept aligned to the proper
position (exact center) by a flexible
support known as the "spider" which is
fastened either at the exact center of
the cone or around the "voice coil." This
will be more clear by reference to C in
the figure. (The spider permits move-
ment of the cone in a direction perpen-
dicular to the face of the cone.) At the
apex of the cone is the voice coil which
travels in an "air -gap" surrounding the
round "pole piece" of "an electro-
magnet." This electromagnet is referred
to as the "field coil," and is excited or
energized by direct current from an ex-
ternal source.

Around the outside of the field coil
is an iron "shell" which fits closely on
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REPAIRING
DYNAMIC
CONES
Repairing dynamic speaker cones is an art
that is only acquired after a great deal of
practice and patience. The author describes
the procedure, with hints, for locating and
repairing speaker troubles.

S. B. VALIULIS*

the outer surface and serves not only
to protect the field coil, but to complete
a "magnetic field." Thus, the audio cur-
rents which flow through the voice coil
make of it an electromagnet, the lines
of force of which react against those
of the magnetic field in which it is sus-
pended, thus causing movement of the
voice coil and consequently of the cone
to which it is attached. This results in
air vibration and finally the audio sound
that we hear.

This type of speaker is the source
of most complaints of rattling, harsh-
ness, chattering and "fuzzy" reproduc-
tion, and sometimes of very weak or no
reproduction at all. Let us enumerate a
few of the causes of the above
symptoms.

Checking the Field Coil

First let us be sure that our field is
of proper strength. This is very impor-
tant and should be checked before work
is attempted on the cone. The field can
be crudely checked by the pull of the
pole piece on an ordinary screwdriver.
(Naturally, the set must be turned on
so that a magnetic field is created by
the current flowing through the field
coil.) For accurate results the re-
sistance of the field coil should be meas-
ured with an accurate ohmmeter and
the results checked with information
(usually available in Service Manuals)
for the particular set and speaker in
question. If the coil is found to be open
or partly shorted, it should be either
repaired, rewound, or replaced.

On the earlier types of A. C. dynamic
reproducers the D. C. field current was
supplied from a copper -oxide rectifier
unit which changed A. C. to D. C. When
these units become old they have a ten-
dency to weaken and must be replaced
to secure the proper and original field
strength.

If the field is found in good condition
your next problem is to check the voice
coil and cone of the reproducer. This
will be a more delicate job and will re-
quire a few ounces of patience and
steady hands. Here are a few causes
that are probably behind most trouble;
some effects:

Sources of Trouble

(1) The voice coil may be open in-
ternally or at the flexible leads.

(2) The voice coil may be partially
or completely shorted where the ends
criss-cross each other.

(3) The voice coil may be off -center
and rubbing on the sides of the pole
piece.

(a) This may be caused by a
warped cone or a warped spider, and
sometimes by the voice coil being out
of "round."

(4) Rattling may also be caused by
a loose seam on the cone, the spider
coming loose from the cone where it is
cemented, the voice coil wires coming
loose from the cone to which they are
cemented, or sometimes the voice coil
wires coming loose and separating from
the thin paper coil support.

(Continued on page 2)
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The most common forms of cone speaker troubles are illustrated below. In C la shown heir shims facilitate centering role* cells.
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MORE Pr:GES

EVERY QUI.RTER

To give more need-
ed space in The Horn
Speaker, especially
after going to the
smaller format, the
March, June; Sep-
tember and December
editions mill be
planned for 12 pages.
During the period of
a year the newspaper
will have more space.

THE DICTOGRAI'll

THE dictograph is a magnifier and transmit-
ter of sound. Not only the tones used

in conversation but also whispers, the rustling
of clothing, the fall of a pin, the slightest noises,
- all are conveyed by this curious apparatus.

The dictograph is the development of an
instrument which was designed to help the deaf
to hear. The apparatus consists of a sound
collector, or transmitting disk, of hard, black
rubber, a receiving disk, a battery or two,
and transmission wire. 7'he inventor has
not disclosed the construction of the sound -
collecting disk, but it is a sort of enormously
sensitive: telephone transmitter, which catches
every sound within a considerable radius and
transmits it to any desired distance. The dicto -
graph has been of great service to detectives

THE DICTOGYAPH

and police in enforcing the laws. It has brought
about the conviction of many suspected crim-
inals, for the instrument has transmitted Leir
conversations and has enabled the officers of
the law to learn the plans of lawbreakers, or to
listen to their admissions of guilt. When used
for such purposes the transmitter is placed any-
where in the room where the person whose evi-
dence is desired will be most likely to talk. In
certain Ohio bribery cases the instrument was
placed under a sofa in a hotel room. In San
Francisco it was put under a bed in a cell of
the city jail. It can he hidden under papers
upon a table, or hung on the wall behind a pic-
ture or calendar. A fine silk -covered wire runs

14$ RADIO -CRAFT for SEPTEMBER, 1934 (Continued on page 2)



2 DICTOGRAPH
continued from page 1

from the transmitter through a tiny hole in the
wall or floor to another room, where the per-
son who holds the receiver can hear every word
spoken in the room where the transmitter
has been placed, and can write it down in short-
hand, if he so desires.

TIIh: Illt I. I.
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THE dietaphont is a form of phonograph
that records business letters, professional

reports, and similar platter, to be transcribed
later on the typewriter. The apparatus con-
sists of a stand or frame bearing the special
recording phonograph, which occupies about
as much space as a typewriter. The wax cylin-
ders of the machine are driven by electricity.
As the person dictating talks into the mouth-
piece of a tube his remarks arc recorded, and
they can be reproduced and typewritten at any
later time.
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The first radio photograph, sent across the
Atlantic on November 30, 1924, was of the
Prince of Wales.

The Dictogr?ph and
Dictaphone photographs
and writings were taken
from the 1918 edition or
Our Wonder World, iol.II,
pages 220 and 221.

The Dictaphone achiev-
ed the success that Jesse
Lippincott wanted his ma-
chines to achieve about
25 years earlier.

50 YEAR OLD FLAME PROOF KEY

TYPE 1-7-A
Gov't. Order No. 141082 Dated: 1921

$129.1
In 1966 the U.S. Navy dosed the hugh
Brooklyn Navy Yard and the City of New York
purchased the property. The J/A Keys were
discovered in .3 warehouse where they had been
stored for the past 50 years. Corrosion has been
corrected, howevei, there 'is some slight paint
peel. New boxes have been piovided.

Both keys are of heavy duty construction with
a large Navy type knob. The keying arm and
dome are brass ... the contacts are '/. inch coin
silver. The J7A is 2'/, x 5h inches and the J5A
is 2'/, x 3'/ inches in size. The BULB, or Lamp
is NOT supplied with the J7A.

A RARE FIND! $129PP5d
ORDER TODAY!

The J5A was made for
the Signal Corps in
1941, and is the same
type of Key except for
the Dome housing the
neon bulb. A real mem-
ento of WWII. Supply is
somewhat limited ... .
buy today!

L

WALTS EMPOEHJ
P O. BOX 19406 DALLAS. 1EXAS 75219

EVENINGS 214262-7855

Sounders

259
SASE FOR
COMPLETE

LIST

Collins' Wireless Telephone Exhibited at the Madison Square Garden, October, 1408.

REPAIR

DYNAMIC CONES
(Continued from page 1

(5) Trouble is encountered many times from
voice coils that do not hold their shape and are
too flexible. Chattering may sometimes be at-
tributed to spiders that are not stiff enough,
or broken, or by cones that come loose on the
outer edge where the ring is supposed to rigidly
clamp it.

The above five points of trouble will cover
practically all the elements that may go wrong
with a speaker (except damage to the frame of
the speaker or the cone itself) .

The Use of "Shims"
Now if after checking the speaker the

Service Man finds that his trouble is in the
voice coil being off -center, the simplest thing
to do is loosen the supporting screws of the
spider and very carefully insert around the pole
piece small steel shims (particularly adapted for
this purpose) of the proper size, tighten the
spider supporting screws again and then re-
move the shims. The cone should be perfectly
centered, providing the spider has not warped,
the cone is not out of shape, and the voice coil
is true and round. About 75% of speaker troubles
may be repaired by this simple adjustment.

If adjustment in this way cannot be properly
made then you have a bigger job on your hands.
It will probably be necessary to remove the
cone and check in detail. To remove this cone
you must be careful not to damage it, because
it will have to be replaced again. In many of
the newer type of speakers you will find the cone
cemented on the rim, and to remove this the rim
of the cone should be saturated with a specially
made solvent until the old cement dissolves, and
then the cone may be lifted off (it usually takes
from 5 to 10 minutes for the solvent to suffi-
ciently loosen the old cement). Do not use
water as it will ruin the cone and it will not
loosen the cement, since the cement used on
speakers is waterproof.

Examination of Cone
After the cone is removed it must be closely

examined. All loose parts should be re -cemented
and if the voice coil seems to be out of round,
true it up by inserting a round tapered cork of
the proper size on the inside of the coil, and
then coat the coil with a very thin solution of
the cement. The cement will tend to stiffen the
voice coil and keep it in shape. A finger is the
best "tool" for applying this cement on the
voice coil as it is necessary to not have any
lumps or uneven spots on the coil. If too much
cement is applied it can be smoothed out or
washed off with solvent without any damage
to the coil or the paper as the solvent evaporates
readily.

It is a good practice to re -cement ail the
former cemented parts on the spider and seams
of the cone, even though they seem to be in
good condition, as sometimes the break in the
cement that causes the rattling is not visible.
If the spider is found to be too flexible it may
be stiffened by coating it with cement.

After the cone is repaired it should be set
aside to dry for at least an hour and then
replaced. The cement will dry in 15 minutes
but an hour gives it plenty of time to set
properly. In replacing the cone the shims should
again be inserted to properly align the cone,
and the spider set -screws then tightened. The
edge of the cone should then be re -cemented
and the shims removed after the job is dry and
completed.

In some cases If it is found that the voice
coil is open or shorted and repairs cannot be
made in a practical manner it is wise to
replace the cone with a new one rather than
attempt repairs.

LETTERS
EDITOR'S MAILBAG

Dear Mr. Crenshaw:
I like your newspaper,

it has helped me a lot
and as owner of some tele-
graph sounders what's the
recommended voltage?

John Green
55L0 Hickory St.
Omaha, Nebr. 66106

Editor: 1t- to 6 volts.

Dear. Jim:

Enclosed, please find
my check in the amount of
$11.50 for subscription re-
newal.

I find your paper very
interesting, however I
would like to see more
articles about radios in
the 1930 - 39 era.

Very truly yours,
Charles W. Vavra
4115 E. 80th Street
New York, N. Y. 10021

Editor: Since there is an
increasing interest in the
small cabinet radios, such
as Emerson, Clarion, etc.,
we will give them more
space in the future.

COMPLAINING LETTERS

Letters commenting on the
newsprint on which the Nov-
ember and December 19711 ed-
itions of The Horn Speaker
were printed have been rare.
We have plans for The Horn
Speaker to be bigger than
ever. See note on page one.
At any rate we want to know
how you feel.
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ILLUSTRATIONS OF PHONOGRAPHS AND GRAPHOPHONES JUST BEFORE 1890

3

TALKING MACHINE, EDISON'S WONDERFUL PHONOGRAPH.

The developement of this 1887 Edison phonograph was
Thomas A. Edison's response to the Bell and Tainter graph-
ophone, which was patented in 1896 and put on public ex-
hibition in 1887, about a decade after Edison invented
the phonograph. He made more improvements in 1888 on the
phonograph which was primarily designed for stenographic
application. This engraving which documents itself in
time and place appeared on the front page of Scientific
American on December 31, 1887.

This same issue of 1887 predicted in addition to
buoiness use a wide use of the Edison phonograph. "A
very interesting and popular use of the phonograph will
be the distribution of the songs of great singers, ser-
mons and speeches, the words of great men and women,
music of many parts, the voices of animals, etc. so that

The well and Tainter graphophone
that employed a motor for constant
speed and convenience. The grapho-
phone was developed in a laboratory
financed by Alexander Graham Bell
and was introduced to the world with
wax records and a "floating stylus.

the owner of a phonograph may enjoy these things with
little expense."

The size of its cylinders are interesting. The
same Scientific American article mentioned this: "Ír.
Edison informs us that the whole of Nicholas Nickleby
could be recorded upon four cylinders each 4 inches in
diameter and 8 inches long."

Another quote, from the same source, that mentions
rigid backing and size is: "The little wax cylinders up-
on which the record is made are provided with a rigid
backing and the cylinders are made in different lengths;
the shortest 1 inch long having a capacity of 200 words,
the next in size 400 words, and so on."

For more information on this phonograph see the
January 1973 edition of The Horn Speaker.

Brown Brollu rs

This 5:30 a.m. photograph of Edison on
June 16, 1888 shows the "improved" phonograph.

Courtesy Columbia Phonograph Company.

The treadle grapho-
phone of 1887 in which
the principle of Bel]
and Tainter's patent
was applied.
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BOOKS
PROCEEDINGS OF THE 1890 CONVENTION

OF LOCAL PHOPiOGRAPH COMPANIES

For phonograph enthusiasts who
enjoy reading about the growing
pains of the phonograph industry
Proceedings of the 1890 Convention
of local Phonograph Companies is

now available from the Pecording
Technology Series of Series Editor,
Danny R. Hatcher with the Country
Music Foundation Press in Nashville,
Tennessee. The Foundation Press ex-
plains its purpose: "The series is
dedicated to documenting the relat-
ionship between tha art of recording
and reproducing music and the tech-
nological advancements which have
influenced the quality and quanity
of recorded material."

Even though there are no il-
lustrations in this well constructed
paperback, (one photograph of the
delegates on the cover) the dialogue
of the convention delegates paints
a picture of how the phonograph was
directed for use as a business dic-
tating machine and of how they felt
about using the phonograph for enter-
tainment.

Jesse Lippicott's ability to
manage the North American Phono-
graph has been the subject of some
controversal opinions. By reading
these Proceedings that were recorded
on cylinders and later transcribed
and printed, the collector is able
to read "the real thing" that is not
flavored by modern partisans who want
to promote their favorites.

Since fewer than one hundred
copies of the Proceedings were orig-
inally printed, a reprint of this
early test of the phonograph has
long been needed.

Here is a sample of the dialogue
that contains some of Lippicott's
speeches:

The Chairman: I have the plea-
sure of introducing to you, Mr. Jesse
H. Lippincott, President of the North
American Phonograph Company and I am
certain we would like to hear some-
thing from him in connection with
these matters.

Mr. Lippincott: My personal ex-
perience which has brought me in con-
tact with the public in actual leas-
ing of machines is very limited.
Whatever I have learned must certain-
ly be a reflex of what you have hears
tonight. When I first entered into
the business, I was so much charmed
with the machines that I thought
every person would receive the same
impression that I had, and I pre-
sume most of the gentlemen present
felt just as I did. A somewhat in-
timate knowledge of the business,
however, leads me to the conclusion,
that while the machines make e very

great impression when they are first
shown, an impression somewhat lessen-
ed the second time and each time fal-
ling off, yet the public, except to
a very limited extent, do not act on
first impressions, that, therefore,
it has become a matter very largely
of education, and the sooner we a-
wake to the fact that the phonograph
business demands the best that is in
every man to carry it on successful y,
the sooner our hopes will be realizes.
In other words, no man can carry on
this business merely from a speculat-
ive standpoint, thinking that he can
sell out and double or treble his
money. That cannot be done. The

only way to be successful in this
business is for the men who put
their money into it to take the
active business management of it.
There is no doubt that if they try
to carry on at the same time other
lines of business they will not be
successful. The telephone came in
and supplied a want that had never
been filled before. To -day we are

trying to a certain extent at least,
to supplant en industry- that is al-
ready established, namely, that of
the stenographer. While I think
there has been a great deal of time
lost in the past, yet there is no
doubt in my mind, as to the future.
When the gentlemen took up the fran-
chises and organized their companies
they had the instruments before them
and saw exactly what they might ex-
pect. They knew just as much about
it as we did. We did not try to
palm something off on them that they
could not see and recognize, and
therefore all the blame and critic-
isms of the North American Phono-
graph Company we think we should
rather divide up. The earlier ma-
chines were not precisely what the
public wanted, but we have done
everything we could in the past year
tc try to improve them. The factor-
ies have done everything they could.
Yy attention was called a few days
since to a letter which had been
sent cut probably lest fell, in
which it ::as stated we would soon
be able to furnish a new cylinder.
The statements that we made were
based upon statements that came to
us from what we considered reliable

sources, namely, from the two fact-
ories that furnish our machines and
furnish our supplies. I think some
of you gentlemen were in New York
last fall and were shown the cylin-
der with a red colored base. That
cylinder was shown to us and we were
informed that within a certair length
of time we would receive those and
they would obviate all the dif-
ficulties heretofore urged with re-
gard to the breaking of cylinders.
Some two months afterwards it was
discovered that the difference in
expansion and contraction between
the base and the wax was such that
it was utterly impossible to fur-
nish these cylinders; so that
while in the past we have made

statements which were not war-
ranted, yet every time we have
deemed that we had sufficient auth-
ority to make the statements. A

great many of these things require
months of experimenting, even after
we think we have really got just
what the public want.

I do not know that I can say
much except that I am very glad
to find that while some of the gent-
lemen admit that they have not been
successful, the same unbounded faith
seems to exist as to the future; and
I hope in the near future all our
hopes will be realized.

This 6 X 9, 210 page soft -
bound book that contains a re-
searched introduction by Raymond
R. Wile and a survey of local phono-
graph companies by Oliver Read and
Walter Welch can be purchased for
only $6.95 plus 25¢ for postage and
handling by ordering from The
Country Music Foundation Press,
700 16th Ave., South, Nashville,
Tennessee 37203.

CLASSIC RADIO NEWSLET'I

J.W.F. Puett now publishes a quart-
erly called the Classic Radio News-
letter. Puett has become famous for
his research on the radios that were
of the finest in quality. 11.00 and
) self addressed stamped envelopes
sent to Puett, 3008 Abston Dr., Mes-
quite, Texas will make you a subscriber.

FIND OF THE MONTH

This is an Emerson model #250,
manufactured in 1933 and sold at
retail for 130.00 it is an AC/DC
model it is one of the first
"compact" radios with a built in
antenna. It started the trend to
multiply radios in homes. It
made Emerson, almost over-nite,
the "worlds largest maker of small
radios," according to Fortune mag-
azine.

Incidentally, this radio was
found in the town dump in East
Quogue, L. I., New York, and pur-
chased by myself from the dump
custodian for "TWO DOLLARS" the
only repair needed was a replace-
ment of one tube.

You truly never know when or
where a "discovery" will be made.

Charles W. Vivre
¡

145 E. 80th. Street an

New York, N. Y. 10021
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SUFSTTTUTION OF TUBES WITH
SOIID STATE DEVICES

I have played around with meth-
ods of using old battery sets with-
out wasting away precious battery
tubes. The substitutions worked
well ir. my AV and Freshman, and in
my case, used junk box parts. The

main problems to overcome ere break-
down voltage of the FFT and filament
control of gain. In Fig. 1, is seen
the basic ckt. Qi is any silicon
transistor with a BVceo of 80 volts
or more. It is biased to give an
emitter voltage (or drain voltage
cf Q2) of 19.3 volts with a 90 volt
134. Filament control is accomplish-
ed by using the No. 2 gate of e ;'ET,

Q2. The 15 ohm resistor substitutes
for the missing filament cf a 1/2
amp. tube.

Unfortunately, the high u of
modern devices (even tempting tubes
3 i ke a SCL) cuts off these "subs" in

P

FIG 1

FIG 2

G 0-1

old sets designed for max. gain. The

modified ckt. FIG 2. will aleviate
this problem, if it occurs. In the
revised ckt, No. 1 gate or our grid
is separately biased by means of the
pot. In set-up, the receiver is ad-
justed for normal operation, with
all filaments at max. The pot is
then set for the previous noted per-
formance. The "sub" should be used
in the position adjusted for. The

set filament polarity for that po-
sition should be checked prior to
this, of course. The i'T I used
was a TV -tuner type MP: -131, but

many others should work well. Also,

try tc use a small 50k trimpot for
space utilization, such as a CTC
variety. One of my "subs" was en-
closed in the bulb of a dead O1A.
If anyone knows how to open these
reliably, I would like to know the
trick. If excessive gain is noted,
ad a few k of resistance at point
"A" and re -adjust.

Michael Stosich
4111 Assembly Drive
Bollingbrook, Ill.

60439
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TIE CLASSIC RADIO
By 4.W.F. Puett

The Norden-Hauck Electric & Man-
ufacturing Compar>y produced a clas-
sic sixteen tube receiver in 1933.
Today, the Admiralty Super -15 is in-

deed a rare classic. At the time
this article is being written, not
ever. one Admiralty Super -15 is
known to exist. The Scott Allwave
Deluxe, the Lincoln, and the Mc-
Murdo Silver Masterpiece II were
numbered among its competition.
Most collectors are familiar with
the earlier classic Worden-Hauck
sets of the late twenties, but
there has been very little emphasis
on the ac powered receivers man-
ufactured by Norden-Hauck in the
early thirties. I would certainly
like to correspond with anyone who
owns an example of a later model
Norden-Hauck.
J.W.F. Puett, 3008 Abston Drive,
Mesquite, Texas 75149.

WHOLE WORLD SPEAKS-
Thru

The New
ADMIRALTY SUPER -15

MULTI -WAVELENGTH SUPERHETERODYNE

In design and engineering, the world's most advanced Radio Receiver. This great
new 16 -Tube Model opens up a vast new stage of magnificent entertainment.
Dependable long distance reception with the lure of overseas programa via short
waves, as well as your favorite broadcasts as they originate at the station. This
is the true Romance of Radio that awaits you.
The Admiralty Super -15 provides the maximum in sensitivity. selectivity and
quality of reproduction ever promised.Complete literature sent on request. Address

1923 advertisement

NORDEN-HAUCK ELECTRIC ác MFG. CO.
402 Cherry Street, Philadelphia, Pa. U. S. A.

"Builders of ti's Highest Class Radio Apparatus in the World."

1933 advertisement

THE 5Ebtrat No. 57
RADIO FREQUENCY

RECEIVING SET

the most sensitive receiver
that has yet been built.

$98-00
WRITE FOR BULLETIN No. 119-W

feberat Zrelepbone anb aCeCegraph Co.
Sac -so 5rkr 014 BUFFALO, NEW YORK



6 WIRELESS SAVED MANY LIVES

A LONG CAREER OF RADIO ACE, JACK BENNY, END-
ED WITH HIS DEATH, DECEMBER 26, 19Th.

-FIRST PARTNER -Jack started his stage career at the age of
17 when Cora Salisbury, pianist, teamed up with him and started a
vaudeville tour. that led Benny into the entertainment business for
keeps.
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TEMPLEMORE bunt 800 mile, -
off the United States, Wireless
Signals picked up by'Arosdial 52 miles
away, 5 I'v s rescued from open boats
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' 1909, SLAVON'IA
Stranded off the Azores .
In response to their Wireless
Signals .1.1.2.2i= ~me s.sed

Jan 251909, REPUBLIC wrecked
in collision with the Florida in a Fog
the Baltic in respor:seto Wireless
Signals rescued 76 lives

: tPT':.,'

.Y t wa. r "Y. Y.. ~w;FJs~,
.
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: D13. 1911 The DELHI wrecked off Cape Spertel
With the Princess Royal, late Duke of Fi'e end their
daughte-s on board. Wireless Signals brought
succour from the werships,the89 passengers ta_psi
the crew being rescued ,

m;,..17S5.4"

fl 16.1913 VERONESE'weáeked on the
rocks at Leixoes,Portugal,the bosts'ti .

_ uselesa.in the storm,Wireems Signals --aDrought aid and 204 lives were saved ,
., p. by means of the life

Czar saves' rot

Carraaii
fraw 77
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PUETT ELECTRONICS
MAILING ADDRESS: I

LIST 14ÚM11131 10

3008 Abaton Drive Mesquite, Texas 75149

1104 TO ORDER:

11) Á.y Sf{$C6g 0$.05SL9BJf MUST BE ally

(2) Please state whether new or used tubes are
desired and whether a half-price used tube
is desired when a new tube is out of stock.
woos are mailed with your invoice for
ZUT:Sfstock tubes, or when, by customer
request, a used tube is substituted for an
out -of -stock new tube.

(3) All orders are shipped parcel poet - no
C.O.D. INCLUDE 15% POR POSTAGE AND
MAULING. INSURANCE RAT13 ARE 30/ for
orders under 450.00. TEXAS RESIDENTS
ADD 5% STATE SLIM TAX.

MINIMUM ORDER 43.00

TABLE 1.1 OLD STYLE GLASS ENVELOPE TUBES

all are used, thoroughly tested

_ DIOTRON CUNNINGHAM SYLVANIA
4 4.

U1210 5. 31326 51227 3.
U1224 4. 1327 3. SY551 3.
01227 3. 11332 3. 31280 2.

01226 4. :1345

3'r 43.
U1240 $5.
01245 4.
71A 5.
UI280 2.
866 $3.

EEO
UI245AD}4.
56 $3.

2.

NATIONAL
JhIOw
EMT $3.
IiI224 44.

MAJESTIC
C-27 3.
G275 4.
G353 4.
A.P. 5.

PERRYMAN PHILCO
01380 42 R-281 5. -

PA224 4. 26
27

ACE 36
/W. 44. 37

71A
80

4.
4.

3.

3.
3.

5.

UNKNOWN TUNG SOL
BRAND 24 $3. CROSLEY
$7-- 2. 56 $3.
0227 3. WIZARD

PEED
$3.

245 3. 226 $4. SILVERTONE
327 $3.

TABLE 2.1 SPECIALS

011 new in original cartons (new style) 46.00
Cunningham C1350 used 45.00
Radiotron UI-200 new in original cartons 47.00
Westinghouse projection bulb (very old)

Type 120 C13F 500 watt new $4.00
Western Electric WE2127 used 415.00
Type 852 used 415.00
Arcturae Type 56 (blue glass) used 45.00
Arcturus Type 27 (blue glass) new in original

carton 47.00

P111TT ILEX WIGS PU1TT 111CTP.01IC6 PONT!' air TROY ICa larr naCardln;s

ALL TUBES ARE THOROUGHLY TESTED on a mutual conductance tube
checker before shipment. CUSTC iR SAT=SFACTION GUARANTEED -- If
you are not satisfied witl your order for any reason, tubes may
be returned within ten days far refund or replacement with ex-
ception of tubes which are shorted or have open fitments. It
will be assumed that returned tubas with open filaments or shorts
were damaged in shipment. Shipping damage claims will be handled
promptly through the post office on Insured orders. Puett Elect-
ronics aseAmes no liability for orders which are no insured, and
no liability beyond that which is covered by postal insurance.

IN TABLE 3, THE SY1+.9OL n INDICATES THAT A TUBE IS AVAILABLE
NEW AND THE SYMBOL u INDICATES THAT THE TUBE IS AVAILABLE USED.

TABLE 3. 8.11175
p -ices listed for newtubes
used tubes are half new price

Pa1TT-naLT7aZe

o
1A3
114
115
116
117
1114

185
105
106
1C7
1D5
1D8
1E5
1E7
1E4
104
105
106
184
185
186
1L/4
1116
1184
1LC5
1LC6
1LD5
11.E3
12.73

1105
1184
1125
115
1P5
1Q5
18
213
214
215
2A6
287
306
31.74

3Q5
584
5T4
5114

574
574
514

514

u 523
n 3. 524
nu 3. 613
u 3. 614
n 3. 615
nu . 62.6

a 2. 617
3. 62.8

nu 3. 684
nu
u . 686
u . 687
nu 4. 688
u 3. 605

n

u
667

u 3. 6E6
nu 3. 687
nu 2. 675
a $3. 676
nu 3. 687
nu

,

3. 678
a 3. 6G6
a . 6H6
w 3. 645
n . 637
n $4. 638
n $3. 6E5
nu 43. 616
nu {3.I 61r7
nu 53.1 618
nu 53.1 61.5
w 52. 6L6
n 44. 617
nu $5. 6145

nu 6146

u 3. 6147

nu 43.' 6P5
nu 33. 6Q7
n ;3. 6R7
n 637
nu 2. 66T788

u 2.
nu 32. 6T8
w t12. 6U6
nu 42. 6U7
au 2. 686

nu . 626
w 42. 624

DU
nu
n
dU

m
m
nu
nu
nu

nu
w
nu
nu
n
nu
nu
n
n
u
nu
nu
nu
nu
nu
au
nu
nu

u
nu
nu
nu
nu
aY.

nu

n
nu
nu
nu
nu
nu
nu

nu
nu
nu
nu
nu
nu

2.
2.

3.

3.
3.

3.

4.
3.
2.

3.
3.
3.
3.
3.
3.
3.
3.
3.

5.
2.

3.
2.

3.
3.

3.

3.

3.

3.
3.

3.
3.
3.
3.
3.

3.
3.

3.
3.
3.
3.
3.
2.
3.
4.
2.

3.
2.
2.

6255
714
715
716

78
7127
7kG
7127
724

786
707
728

7C6

7716

777

718
707

737

717
787
707
727
737

77166

727
714
724
12A7
1218
1287
12B8
12C5
12C8
1275
1245
1237
1217
1218
1207
1223
1484
1417
1405

1488

n 43. 14C5
nu 3.
n ,3.
nu ,3.
nn 3.
nu 3.
nu 3.
nu 3.
u 3.

nu 3.
nu 3.
nu 3.
u 3.
on 3.
nu 3.
u 3.

nu nu 3.
u 3.
nu 3.

nu 3.
nu 3.
u 3.
u 3.
a 3.
u
w
nu
nu
n
nu
nu

u
nu
nu
m
u
u 43.
u 3.
nu

i

nu 3

n 3
nu 3
nu 3.

nu 3.
nu

5u3.
n 3.

u 3.
a 3.
nu 3.
n 3.

1407
1427
1478
14x7
1437
1427
14Q7
1487
1417
15
19
241
252.6
2517

2506
2516

2525
2526
26
26A6
2617

3. 27
3. 2807
3. 30
3. 31
3. 32
3. 3216
3. 3217
3. 33
3. 34
3. 35

13. 3514
3. 3513
3. 36

3B

41
42
43
44

46
47

8o
1. 81
3. 82
3. 83Y
3. 84
2. 85
3. 89
2. 117-
2. L7 nu 44.
4. 117-
3. 26 nu 3.

nu #3. 9002 a 3.
nu43.9003n 3.
nu 43. 2252 u 4.
eru3.IIB n 3.i,

nu #3.'IIFM u 3.
n IIL nu 3.

u 2

n 3.3.' ADDITION:.

nu 33. 2 n 4
nu 33. 605 n 43.1u 42.
nu 42.,',10 .I.

u 43.'.

nu :3.
nu $3.
nu 43.
nu 43.
nu 43.
nu 43.
nu $3.
u

nu .

nu 75.
48 n 5.
49 n .

5015 nu '2.

5006 n 2.

5016 nu 3.
51 au 3.

n 55
a 3.i 56
n 3.157
n 3. 58
n 3. 59
nu 3. 7017

3. 7017
3. 75
3., 76
3.
5.
3.
3.

n .

on
n
n :
n 7

w
nu `

n
nu

u
u

nu
u
nu
nu
nu
n :

m 3.
nu 3.
nu 3-
u 3.

n 3.
n 3.
n 3.
DU 3.
m 3.

77 w 3.
78 m 3.
79 nu 3.

nu ',2.

u 5.
u 13.

n 13.
nu 13.

nu
n r3.

22 u 5.
6H4u3)
9004 n 44.
53 nu R
511,6 n 3.
1620 u 3.

PUT! BI .Q123 PT= nZ7HOMICa PTRTT IaltTaprICa 11=,
' I

IN TABLE 4, THE SYMBOL n LIDICATES THAT A TUBE IS AVAILABLE
NEW AND THE SYMBOL u INDICATES THAT THE TUBE IS AVAILABLE USED.

TABLE 4. ( *359 RECE T TAME TYPES _
prices listed for new tubes
used tubes are half new price

012 0 . 61T6 nu 2. 1215 m 3. 3525 nu . 1629 u 3.
0A) u 2. 6106 nu . 1216 nu 3. 3526 nu 3. 1633 u 2.
083 u . 6186 m . 12116 nu . 4025 u 3. 1634 u
003 w . 6816 m . 12ÁT7 u . 4523 n 3. 1635 u 2.

003 w . 6826 w . 12106 nu 2. 4525 nu 3. 2050 m 3.
OT4 n 3. 68.16 m . 12107 m 50635 nu . 2051 w 3.
024 m 3. 604 nu . 12176 nu .i 5005 w . 5686 n 2.

Illuse

n
.

5.

6.16 w
634 n

..
.

12816 nu
128E6 nu

.,

2.
5016 nu
5016 nu

.

3.

5691 n
Cl -

2.

1115 mi . 6317 m 5.1 12I6 nu 3. 5017 nu 3. 5703 u 2.

134 n . 6587 m 3. 12317 m . 117- 5749 u .2.

135 m . 6307 m . 12507 n 3. 23 nu $3. 5751 m 2.
114 m . 6537 nu 3. 12375 n 117- 5814 n 2.
115 m 2. 6375 n 2. 12377 n 74 u 3. 5879 n 2.
IDS m . 6317 n .: 12907 m 3.' 807 m 5. 5881 u t4.

2026 u 3. 6307 m 3. 12537 n 3. 879 n 1. 5992 n 2.
212 a 3. 6517 m -. 123.17 m 3. 884 n 5.'6080 u

314 m 2. 63.17 m .` 1293[7 m . 930 n 3. 6842 n 2.

32.5 m 2. 63E7 m 2. 12317 m 3. 950 u . 6973 n 2.

318 a 3. 631.7 m .. 12317 m . 955 n . 7193 u
3Q4 w . 6317 m 1. ; 12307 m . 958 u . 4890 w 2.

354 m 2. 6307 nu 2.! 12347 m 3. CI- 78-
384 m . 6537 mi .1 1276 m 3. 1005 u 3. 105 n 42.
6184 m 2. 6837 m 2. 1206 o e. 11158 u 3. 8R -
61E7 m . 6337 a 2. 1214 no. 2. 1201 u 3. 150 nu 42.
6105 w . 6807 n 2. 1918 m 3. 1203 u 3.
6/07 m 3. 606 mu 2. 355 m 3. 1232 u 3. A0OIIIOis
6125 m . 614 m . 3505 m 2. 1273 u 3. 184 n

6115 m . 615 m . 3516 m . 1612 u 3. 2=30 n 3.

6117 e 2. 615 u 2.1 3544 u . 1625 u .65/7 n

6105 m 2. 677 u . 3524 m . 1626 u 3. 3585 n

TABLE 5 I BALLAST TUBES - $3.00 each - all are new

JFD Type A,B & C; 2361; 1498; 1800; 192B 61498; L55B 2814
387; 4P45; 7H11; 40111; 100-77; 100-79; la5R; 16584; 18584; 2250R;

60924. AMPERITE 3777;; VICTORS 1300-8

WE HAVE 1AHT MORE-RECEAT-TYPE-NUMBER TUBES AND EARLY TV TUBAS
AT 42.00 new and 41.00 used. Send a self-addressed stamped
envelope with your requests.

SCHEMATIC DIAGRAM SERVICE -- ye can furnish schematic diagrams &
technical data on almost any radio from 1920 to 1954 from our
library of original manufacturers service data. Send a self-
addressed stamped envelope and $1.50 per radio set. This offer
is limited to five photocopied pages. If your sot exceeds five
pages, we will send you a quote.

WANTED -- LITERATURE AND HISTORICAL DATA ON
CLASSIC RADIO MANUFACTURERS IN THE
NINETBbII THIRTIES. E.H. SCOTT,
McMURDO SILVER, LINCOLN, FISHER
AND OTHERS. WRITE J.W.F. PUETT

Send a self-addressed stamped envelope for a free copy of our
Classic Radio Newsletter. We offer free technical advise for a
self-addressed stamped enve_ope, or you may call J.W.P. Puett
between the hours of 6-00 t 0;00 PM Centre' Stand wd Time PLEASE.
We are always glad to help if we can. call a/c 3S 279--8309

.i
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MART
EA sY COST CHART

FOR CLASSIFIED ADS

We. Or Tw T3... Tw.N.
Wells hem Imam I. 1.....

1-16 1.36 2.45 3.46 12.75
14-30 1.70 3.90 4.15 16.30
31-35 1.96 3.40 4.30 17.30
34-40 2.16 3.90 6.60 26.35
4.1-0 2.60 4.40 9.15 22.95
46-50 2.75 4.110 6.35 25.43
61-56 3.06 6.30 7.65 28.00
64-10 3.10 6.60 11.25 30.65
61-66 3.95 6.30 8.95 33.05
96-70 3.90 9.73 9.66 33.60
71.76 4.15 7.36 10 30 38.20
74-60 4.46 7.711 11.00 40.75
31-65 4.70 3.10 11.70 43.23
54-90 6.00 9.70 13.35 45.30
91.:°1 6.25 9.20 13.06 45.40
96-1% ._ 6.50 3.96 11.76 60.90
101-110 6.06 10.96 16.15 54.00
111.120 _ 9.90 11.53 16.30 61.00
121.130 _ 7.20 12.33 17.45 66.20
111-140 _ 7.15 13.50 19.25 71.25
141-150 3.23 14.46 31165 76.30
50 per weed per t..u. over 130 word/

Photo ads $2.00 extra.

MiSC.
WILL DUPLICATE exactly, the mutilated
panel for your antique radio. Send
sketch or rubbing for quotation, or
will trade for antique radios of
equal value. Norman A. Parsons,
22 Forest St. Branford CT 06405.

PROFESSIONAL CFI operators, re-
tired or active, commercial,
military, Gov't, police, etc.,
invited to join Society of
Wireless Pioneers, W7GAQ/6,
Box 530, Santa Rosa CA 954O2.

WILL REPAIR, restore, refinish, re-
new or rebuild your old radio. Buy,
aell or trade tubee, parts and radios.
Bob Lucas, 9014 Mahoning, Houston Ti
77036.

THE SOUTHWEST VINTAGE Radio and
Phonegraph Society meets January 18,
1975, 7:00 p.m. et Electronics Center,
2929 N. Haskell in Dallas. Everyone
welcome. Phone 279-8309.

FOR SALE OR TRADE

ANTIQUE -Add extra class to your
collection with a 50 year old J7A
Telegraph keys Dated 1923, it has
a brass dome and keying arm, and a

large Navy type knob -Flame Proof
type. New, but not perfect because
of years of storage in the Brooklyn
Navy Yard. $12.95ppd. Also, W. U.
Tele Co. Main line sounders, good,
used type 17A and 15B, $25.00ppd.,
each. Buy -Trade -Sell Telegraph,

Radios, Books --what have you?
Walt's Emporium, P. 0. Box 19406,

Dallas, Texas, 75219.

FOR SALE: Rubber stamp with your
name and address plus AK Radio and

speaker $3.00 pp. James Fred, P. 0.

42, Roseville IN 46065.

FOR SALE OR TRADE

HERE WE GO AGAIN! Another cne-lot
SALE; Cresleys 50 & 51, Atwater
Kent Model 20-C, Atwater Kent Mod-
el 44 with type H horn, Magnavox
?M-1 horn, 1915 loose coupler, Had-
iola 20, RCA 100 speaker, and a
"mint" Kennedy XI, all for $515.00.
Write: Crocker, Tavern Path, Ply-
mouth, Mass. 02360.

FOR SALE: Rare heavy marble base,
high quality crystal detector. De-
tector mount and binding posts
nickel plated, and brass nameplate
MACINTOSH ELFCTRIC CO., Chicago.

$75.00.
Clapp Eastham, 1 tube regenerative
receiver, $$75.00 good shape, with
201A tube. Hans R. Hermann,
P. O. 236, Fisher St., Franklin,
Mass. 02038.

FOR SALE: 1A7, 7Y4, 6K7, 6H6,
7A5, have over 5000 tubes 50¢
each. WANTED: Coils for SW5
qati or1al Thrill Lox, DeForest

tubes, parts for AK i3readbcard.
Please send price. E. A. Smith,
2706 Cubhill Rd., Baltimore MA
21234.

FOR SA.L E : Collectors' item, records,
binaural (2 seperate tracks) used
$4.00, new $6.00. Rekokut Turn-
table, Rondine 3 speed, synchron-
ous motor cost 4129.00 - $37.00.
A. R. Dayes, ht. 1, Box 206, White -
water CA 92282.

FOR SALE: Atwater Kent model 67,
complete with tubes, and speaker
model F -2-A 550.00 plus postage.
Everett Boese, Box 1123, Mound -

ridge, Kansas 67107, Phone 316-

315-2492.

WD11 Adaptors, use UX199, 120, VT24.
No wiring changes, Radiola III's
battery hook up included $5.25 pp.,
2 for $9.25. Keith Parry, 17557
Horace St., Granada Hills CA 91344.

FOR SALE; 400 Radios, etc., as a lot
(no list) interested people stop in.
Open Thursday, Friday and Saturday
11 AM to 5PM. Pat Cutini, 969
Genesee, Buffalo, N. Y.

FOR SALE: Group of early radios,
speakers, earphones, etc., please
send long SASE for list. Bill

Sprentall, 3311 East Lake Road,
Canandaigua, New York 14424.

FOR SALE: Solid state power sup-
plies for operating battery radios.
G. B. Schneider, 6848 Commonwealth,
Para Hgts, Ohio 44130.

1921-1931 schematics and service
data where available $2.00. Cecil

Bounds, Fine Springs Rte., Carls-
bad, .l. M. 88220.

FOR SALE OR TRADE

FOR SALE: Transformer pair for

push-pull 45's. Driver, San -

gamo BX. Output Thordarson

T-2629. $4.50 each postpaid.
Parke Barnard, 216 Davenport Ave.,

New Haven, CT 06519.

FOR SALE: RCA. Wireless Specialty Co.
Faradon Condenser, Model U1819,
page 80 of Greenwood, 118.00 pp.

s. Schneider, 6849 Commonwealth Blvd.
Parma Hgts., Ohio 44130.

WANTED

WANTED: McGraw Hill books: Television
and radio repairing, Practical Radio
servicing, Profitable radio trouble-
shooting; prefer 1953 to 1956 edition.
C. Elmer Nelsen, 824 S. Pleasant St.,
Princeton, Ill. 61356.

WANTED: Radio parts, sets, booka,
magazines, tubes, catalogues, in-
struction booklets etc., pre -1930.
Western Electric audio and tele-
phone equipment, instruction book-
lets etc., any vintage. Bill
Nangle, 761 No. 29th. St., Mil-
waukee, Wisc. 53208.

WANTED: Spark equipment, AK Bread-
board, Crystal sets, Instructions
and diagram for "Radio Receptor"
super -het kits; Belts and pulleys

for AK 35. Martin Peterson, 1311

W 5 St., Winona Minn. 55987.

WANTED: RCA Horn Speaker, Model
UZ-1320 in good condition, "Radio
News" and "Popular Radio" for the
1920's and 1930's with covers.
J. Albert Warren, Box 279, Church
St., Waverly PA 18471.

WANTED: AK 20 lid name plate;
AK 30 lid name plate; AK 33 lid
name plate; Grebe CR9 lid name
plate; Schematic for Murad MA15.
Bill Pugh, 2126 E. Myrtle, Phoenix,
Arizona 85020.

NEED 2 dial pointer for David Grimes
53 Baby Grand Duplex Radio. One
brass vernier tuning knob and bolt
for AK Radio. R. E. James, 312 N.
11 St., Guthrie, Okla. 73044.

WANTED: Old radio books, catalogs,
Gernsback manuals, Early test eq-

uipment. Give price in first letter.
William Hemrick, Route 1, Terra Alta,

West Virginia 26764.

'','ANTED: Scott A11-4ave 12 cabinet,

knobs, escutcheons, speakers.
Rauland Lyric R-500 audio trans-

former. George Harris 3212 - 36th

Street, Lubbock, TX 79413.
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