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HERE'S WORLD'S LARGEST ONE TUBE EET
There have been many freak receivers constructed by amateurs and manufacturers, but thin

onie tube set probably outdoes ail others for size. Photo shows Miss Agres Leonard at Radio
Show, Grand I Palace, New York City, o%urnmt;\e receiver, Note the size of the bat-
wwsreel,

terles and the tube, (Photo by Internati
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Jerry Vanicek
Norm Wilson, NEJV

MICROPHONICS FROM THE EDITOR

T
"CONSTRUCTION OF
A VACUUM TUBE"

Back in February we reported availabil-
ity on YouTube of a French-made video
on home construetion and testing of sim-
ple tbes. Well. apparently there's a Gal-
lie tradition along this line. We're pleased

to present a translation by Abel Santoro of

a 1923 book chapter on this subject begin-
ning on page 2.
TCA 2008 MEMBER MEETING

T'his year's event is scheduled for Satur-
day, Oct. 4. at the Old Sams Valley School
outside Gold Hill, OR, the same site as the
2006 meeting and 2007 tbe conference.
See the vellow flyer distributed with Au-
gust's magazine for more details. or con-
tact the editor.
BOOK REVIEW

RADIO RESCUE
By Lynne Barasch, ISBN 0-374-36166-5
Reviewed by Jim Cross

T'his is a children’s book recounting the
true story of the author’s fuher, a voung
New York ham in the carly (o mid-1920s,
It shows his fascination with the hobby
and his two-year work to become licensed.
He became an experienced operator, and
was able to relay a message during a 1926
hurricane. which lead to the rescue of a
family in Key Largo. Florida, The book
has full-page  cartoons illustrating  the
story. and the inside front and back covers
include a timeline of the discoveries and
inventions which led to radio, and even a
chart giving the Morse Code alphabet.

While this book was apparently revicw-
ed o few years ago in OST, | was com-

pletely unfamiliar with it until a relative
(knowing my intérest in radio) loaned me
a copy. While not about tubes exactly, it
mentions a UV-845 transmitting tube by
name. | recommend this as a nice story
forchildren and grandcehildren to give them
a flavor of what fascinates us about radio
and tubes. When | read it to my Kids. at
least my five-year-old son got exeited, as he
made the connection between the tubes 1
haveand the tubes and radio in the story.
I'he book is available for a reasonable
price on Amazon.com. The ARRL used to
carry it, butthey are currently outofstock
LAWRENCE GETS A "HOUCK"
We're pleased to report that Ron Law-
rence. WARON, has received this year's
AWA Houck Award for Preservation, hased
on his comprehensive "Radio Heaven™ col-
lection. Congratulations all around!
ERRATA
InJoe Knight's compendim on very carly
RCA transistors in the August issue, the
"TA-E-1579. first drifl transistor”  item
should read "TA-E-1574." The second
death announcement in the June issue
should have read "Minoru Muraoka.”
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CONSTRUCTION oF A VACUUM TUBE

Franck Duroquier: trans)

I by Abel Santoro, LUSDX]

An excerpt from La T 8. . Des Amatours (Wirdless Telegraphy for Amateurs). Masson ¢t Cic;, Eduteurs,
120, Boulevard Saint-Germain, Pans (V1%), France, 1923

While: three-element lamps (vacuum
trides or audions) are very useful. they
soon suffer bum-out of the filament,
while new tubes are very expensive. Re-
newing burn-out tubes at small expense
is a very good recourse for the amateur.
We will initiate the amateur into the
seerets ol construction of the “Lampe
Merveilleuse™ or “The Wonderful Vac-
uum Tube.”

£
Fig. 1. Three-electrode French tube.

The construction of a vacuum tube is a
very delicate process which demands a
great deal ol application. Unsuccessiul
attempts will not sadden the amateur be-
cause perseverance will lead (o future
vietory.

When we spoke of vacuum tubes pres -
iously. we thought in terms of a spher-
ical shape (Fig. 1), but in this case we
will use u glass pipe for the construction
of our vacuum tube, which is more con-
venient for sccuring the heating of' the
internal electrodes for degassing. in the
VACULM Process.

The small audions made with this ree-
ipe are of the same quality as audions
sold in the radio shops. With the plate

supported directly on the internal wall of

the glass envelope. these wbes are able
o work as transmitting tubes. because
for hest depassing produced by intense

clectronic bombardment facilitates this
process by the plate being in direct con-
tact with the internal glass envelope,
which increase the heat dissipation.
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Fig. 2A-D. Construction of
the glass enveiope
CONSTRUCTION OF THE GLASS
ENVELOPE :
To make the glass envelope. it is nec-
essary 10 use a glass tube of 15 mm in

diameter, and 10 cm long. of the style of

a laboratory test tube which will be the
glass envelope of the new audion. (Fig.
2A). The bottom of the tube is heated
by & Bunsen burner. When the botlom is
solt. air is blown into the open side, to
make in the bottom center, a conic pro-
tuberance with a small hole of 2 mm in
diameter. made by the air flow (Fig. 28),
Following this. the small hole is heated
in the burner to regularize its shape.
lorming a small roundlet (Fig, 2C),

Before the eooling of the bottom of the
tube. and keeping it over the burner. u
glass pipe of 4 mm in diameter and 10
em long is welded just onto the small
hole of the tube (Fig, 2D). Finally. the
glass pipe is heated again in the zone
near the weld with the tube (Fig. 2E),
making a lile constriction which will
facilitate the process of scaling-off the
audion, after evacuating it.

The amateur may, for the same price
of a test tube and @ piece OF glass pipe,
send the complete glass envelape of the
audion for blowing by a glasshlower,
MOUNTING THE ELECTRODES

In a piece of wood of 15 ta 2g Bt

long. are placed two nails 4 em long, 10
cm apart (Fig. 3).

connecting wires of the audion.

Between those two nails are taken four
copper wires 50/10 mm in diameter.
separated 2 mm mutually. which are put
through a glass bead 7 mm in diameter,
10 mm long (Fig. 4). With the glass
bead centered on the wires (Fig. 5), it is
heated with the burner until the bead is
al the sofiening point. then it is Nattened
on the wires (Fig. 6). Later the wires arc
bent and cut in the upper side according
to Fig. 7. Wire No. 1 is the plate sup-
port. wires Nos. 2 and No. 3 are flai-
tened on their upper side o support the
filament. and wire No. 4 is the grid sup-
port.

Fig. 4 Glass bead
The filament to use, s [a section of]
the tungsten filament of a new lighting
lamp of 110 volts. 25 candles. This
[flament is supported by bending the
upper sides of the wires Nos. 2 and 3.
onto the filament and Nattening (Fig. §).
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Fig. 5. How the supportis used

The grid is made by rolling on a pencil
of 6 mm in diameter. 16 em of copper
wire of 3/10 mm in diameter, in 4 spiral
18 mm long. ending in a small loop (Fig.
9). which is intended 10 support the grid
by wire No.4, which maintains the grid
vertically (Fig. 10).
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Fig. 6. Connecting wires of the audion

Now the tungsten filament is fived at
the upper side of support wire No.2 (Fig.
11} being careful to put the filament on
the axis of the grid. For this purpose a
small Brucelas nipper is used.
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Fig. 7 Shape and arangement
of the connecting wires.

The plate is made with an aluminum
sheet 18 mm « 40 mm which is bent on a
mandrel of 13 mm diameter (Fig. 12),
When the aluminum ¢ylinder is formed.
nne vertical side of the sheet is bent 10 4
mm hordering on wire support No, |
(Fig. 13).



Fig. 8. Fastening of the tungsten
filament into the lower support.

It is very important to check the con-
centricity of the electrodes before intro-
ducing the electrode array into the glass
envelope, because the plate must touch
the inside wall of the envelope.

The lower wires are cut at 2.5 ¢m from
the glass bead. These wires are welded
to small platinum wires, which is essen-
tial to maintain the audion sealed when
the glass envelope is closed (Fig. 14).

Fig. 9. Audion grid.

At the other ends of the platinum wires
are welded copper wires of 3 to 4 cm
long, which will be the external connee-
tions of the audion. The lower side of
the glass envelope of the audion, is
heated 1o the softening point and flat-
tened onto the platinum wires. The plat-
inum adheres to the glass, making the
audion air-tight. Now the audion is
ready for the vacuum process.

When we have burnt-out commercial
audions, it is possible to use the glass
support of the electrodes and the con-
necting wires 1o make a new audion,
The only work to do consists in straight-
ening the grid and the plate and to re-
place the burn-out flament with a new
tungsten filament of 0.05 mm in diame-
ter. This glass arvay is welded to a new

Fig. 10, Fastening of the arid
into its support.

The vacuum inside the audion is made
by a pump (Fig. 15). This model is a
pump from H. Mignet, which in normal
work gives a good vacuum. The ama-
teur may make himself a pump inspired
in the drawing and dimensions which
appears in the book La T. S. F. Moderne.
The Mignet pump is for sale in the house
of the glassblower, M. Blachard, 49
Lhomound St., Paris. Here the amateur
can to buy glass envelopes ready for him
to make audions himself,

At the front of the pump is the suction
tube which connects with the vacuum
pipe of the audion, which is put inside a
metallic cylinder 3 em in diameter and
12 cm long. This cylinder has ashestos
in its internal wall. In the side of the
cylinder is the exit for the connecting
wires of the audion, in the other side
leaves the vacuum pipe of the audion,
which connect with the pump, keeping
the audion held well.
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Fig. 11. Fastening of the filamepy
fo the upper suppon.

Now, 40 to 50 cubic centimetery of

glass envelope of about 2 emindiameter. 4 mercury is poured into the Tunnel of 1e

pump, observing that the mercury level
is above the admission orifice. Then thd
mercury is ejected by the jet hole (gic-
leur), impelled by its own weight and for
the atmospheric pressure, striking the
inner wall of the pump. With a strong
sound the mercury goes falling into the
glass reservoir at the end of the pump.
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Fig. 11. Audion plate

The mercury drops act as metallic pist-
ons which sweep small volumes of air
into the pump, producing the vacuum.
With time, as the vacuum grows, the
draps of mercury fall most roughly, vib-
rating into the pump. The mercury pro-
Jecting out of the pump accumulates in
the glass reservoir placed below.

Fig. 12, The three electrodes mounted

Before that the funnel is empty, it must
be filled again with mercury from the
reservoir, 1t is very important to keep
the funnel full of mercury. because if air
enters the pump, the vacuum process
must be repeated.
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Fig. 13. Copper-platinum-copper welding.

A small Geissler tube mounted in the
other inlet of the pump which is con-
nected to the audion. gives an idea of the
degree of vacuum inside the audion.

The two electrodes of the Geissler 1ubc:5

are connected to a Ruhmkorff coil,
which is fed from a 4-volt battery.

When air remains in the Geisler tube,
the tube glows with several colors,
which disappear as the vacuum increases
When the Geissler tube is dark, the vac-
uum is perfect.
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Fig. 14. Mercury pump of H. Mignet, Attop, a
funnel to receive the mercury. Top right, the
tube being exhausted, Top left, the Geissler
tube (vertical) for pressure measurement. Al
bottom, the reservoir for the exiting mercury.
The pump is about five feet high.

The audion may be used as a vacuum
indicator, connecting the plate and the
grid of it, to a RuhmkorfT coil.

Now the pump is put to work. and
when the grade of vacuum is high. the
pump begins to make a strong sound. At
this moment the metallic eylinder placed
around the audion must be heated with a
flame to degass the audion inside.

The heating process may be made, too,
with a electric resistance instead of the
flame. The audion must be heated to red-



white and the tungsten filament con-
nected to a battery of 2 volts instead of 4
volts. This is intended for degassing the
glass envelope of the audion and its
internal parts.

Fig. 15. The finished audion
When the Geissler tube begins to go
dark, the flame is retired, and the voltage
applied to the tungsten filament is off.
Then, with the pump working, the flame
is pointed onto the vacuum pipe of the

audion, making its tip-oft. The vacuum
process has a duration of some 30 to 40
minutes. When the audion is cool, it is
ready for to use (Fig. 16).
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L'UTILISATION DES APPAREILS
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MASSON ET Cir, EDITEURS
120, BOULEVARD SAINT CERMAIN, PARIS (VI%)
1923
Frentispiece of the book. "Manual for con-
struction and use of receiving apparatus far
wireless telegraphy by damped waves and
confinuous waves and of wirsless telephone
apparatus.”

THE SHELDON 6S78

On the next page is the data sheet pack-
ed with the 6578, a hot-rodded 6SN7GT
produced in the early "50s by the Sheldon
Electric Co. in Irvington, NJ. This firm
was better known as a maker of "Tele-
genic” BEW picture tubes of 10" 10 24"
size, and electrical parts like extension
cords and cube taps. They also obtained
registration, in 1952, of the SR4G rectifier,
apparently a bakelite-based version of the
earlier micanol-based SRAGY.

Al the time, a “typical TV set contained
three hard-worked 65SN7G TS, so there wasa
huge replacement market. Sheldon's tube is
beefed-up: plate dissipation wenl from 2.5
walts per side to 3.5 transconduttance rose
from 2600 micromhos to 3500, and typical
plate current jumped from 9 mA to 12.

This uprated tube was probably a pood
idea in an engineering sense. However,
the claims made on the data sheet are a bit
enthusiastic. No. 3, the one about reduc-
ing "snow,” is just plain, er. Bad Science.
Eric Barbour mentioned this confection in
his article on 6SN7s (Vacuum Tube Val-
ey, Issue | 1) and expressed some skepti-
cism over the performance claims,

With the heater current raised from 600
mA to 800, there should've probably been
4 waming against using this tube in series-
string sets.  Most such receivers used
125N7s, but there's always an exception,

The sheet says this is part of a fine of "H)-
PO" tubes. 1ts companions have nog been
seen, nor has advertising for this line turned
tp. = Ed.

SAVE

TIME and HEADACHES
Replace Every 6SN7GT with

HI-PO TV
Double Triode Tube

- CAT. NO. HI-PO 6S78 -
Makes Pictures Bigger, More Stable
and Increases the Gain in TV Receivers!

The function, application and basing of this tube is similar to the well-known
6SNTGT, and replaces it in a television set. Because of its increased efficiency, the
following advantages result in accordance with the particular usage of the tube:

1 When used as a vertical oscillator, it increases the height.

2 When used as a discharge tube to drive the horizontal amplifier, it increases
the width,

3 When used as video output tube, it increases the video gain, and thereby helps
to eliminate “SNOW™ in fringe areas and in locations where the incoming signal
is weak.

4 When used as a syne-separator or frequency control amplifier, it improves
stability and lock-in characteristics.

THIS TUBE IS DESIGNED ONLY FOR USE IN TV SETS AND FOR THAT
REASONITIS POSSIBLE TO OBTAIN THE ADVANTAGES LISTED ABOVE.
This tube is a “must” as a replacement for the 6SN7GT for a satisfac-
tory, continuous, reliable output. It is exceptionally valuable when
used in old sets that have derated components and tubes, or worn

out components and tubes.

SPECIFICATIONS
Heater Type - Coated Unipotemial Cahode Plate Resistance
Heater Voltage ., . 63 Amplification Fag
Heater Current ., . 08 Transconductanc

Plate Voltage. .. 2300 Max, each unit
Grid Voltage .. (I Min_ each unit
Plate Dissipation......._.... 3.5 Max. Walts ¢ach unit The above are readings taken a1
D Heater.Cathode Potential 90 Max Volseachunit 250 plate volts with a negative
Cathode Current................ 25 Max, ma, grid bias of § volts,
THIS TUBE LASTS LONGER AND RETAINS OUTPUT EFFICIENCY
FOR A MUCH GREATER PERIOD THAN A STANDARD 6SN7GT.
Try our other types of HI-PO TV receiving tubes made expecially for better per-
formance in TV sets,
Sheldan HI-PO TV Double Triode tube is an exclusive development of and manufactured by
SHELDON ELECTRIC CO.
A Division of ALLIED ELECTRIC PRODUCTS INC.

Branch Offices 68-98 Coit Street - Irvington 11, N. J.
& warehouses CHICAGO 14, ILL, 2300 N. Ashland Ave. LOS ANGELES 58, CAL, 2724 Leonis Blvd.
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