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MICROPHONICS FROM THE EDITOR

TCA 2007 MEMBER MEETING

As announced at the 2006 annual
meet, next year's event will be held to
coordinate with the Michigan Antique
Radio Club's Extravaganza, on the
afternoon of Thursday, July 12. The
venue will be the Holiday Inn South
Convention Center in Lansing. This
will afford TCA members an opportu-
nity to enjoy the MARC flea market,
which opens on Friday moming, and
to register for the other activities. We
expect to offer some "tube exposure"
to MARC members as well. More
details will follow.

Extravaganza is a well organized
event that consistently gets "good
press” in antique-radio publications.

We'll have ample time for partici-
pants to give talks on tubish topics. If
interested in making a presentation,
please contact your friendly editor.
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A NEW TECHNIQUE IN
RECEIVING-VALVE DESIGN

Abel Santoro, LUSDXI

[ T¥PE P1 PZ_| PT P11 P16 P18 | P20 | P31 Piz_|

I T 154-203 | 154-226 | 154-204 \ | 154-347 | 154-385 |
154-311 | 154-341 | 154-387 |

T503 | 154-264 | 154-265 | 154-266 154-318

TS10 (Early) |

TE18 (Late) | | |
T581 | 154-335 | | 154.207 | 154-354 | 164-395 |

Table 1. CRT Part Numbers

version of the 545A for the military.
It appeared only in the 1961 and 1962
instrument catalogs. The T945P2
CRT was listed in the catalogs as
standard but no other information
using that designation has been un-
earthed so far, It was basically just a
militarized TS43P2. By 1968, the
T945 was designated T5431. The
CRT data sheet for the T5431 dated
April 19, 1968 gescribes it as follows:

“The Tektronix Type T5431 is an al-
uminized 5-inch flat-faced cathode-ray
tube with electrostatic focus and def-
lection and a helical post-accelerator.
The tube features faceplate shiclding
to prevent radio interference:; provis-
ions for use at high altitude, over wide
temperature ranges. and in high-hum-
idity and fungus environments: and a
ruggedized structure to withstand vib-
ration and shock. The T5431 is de-
sigried to meet the applicable portions
of Mil-T945A environmental specifi-
cations. The T5431 was designed for
use in the Tektronix Type 945 Oscil-
loscope.”

No Tektronix part number has been

found for the T945 per se. A 1972
parts reference table lists the T5431P2

as p/n 154-0501-00 and the TS431P11
as p/n 154-0501-01. Both were listed
as stocked for Customer Service only
since the 945 was a discontinued in-
strument by then.
COMING NEXT

The next article in this series will
discuss more of the innovative CRTs
introduced by Tektronix during the
carly 1960s. Also to be discussed will
be other CRTs used to expand the pro-
duct line to cover diverse customer re-
quirements.
REFERENCES
Keller, Peter A., The Cathode-Ray
Tube, Palisades Press, 1991.
Griffiths, Stan, Oscilloscopes. Select-
ing and Restoring a Classic, 1992.
Lee, Marshal M., Winning with Peo-
ple: The First 40 Years of Tekironix,
Tektronix, 1986.
Tektronix instrument catalogs.
Tektronix internal publications of
instrument / CRT/part number cross
reference lists, 1962-1989.
Chuck DeVere, Cathode-Ray Tubes,
Tektronix Circuit Concept series, 1967,
Tektronix, Cathode-Ray Tubes: Get-
ting Down to Basics, 1985.
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This article gives a brief des-
cription of early methods of val-
ve fabrication with their prob-
lems, and describes a novel tech-
nique which greatly improved
tube design.

The first mass-produced elec-
tronic valves used technology
from the fabrication of electric
lamps. All connections to the
valve elements were pressed at
the top of a small glass bell call-
ed the “pinch.’ Figure 1 shows
the similarity of design between
an electric )amp and an early tube.

Fig. 1 - Stem pinches
The problems with this type of
manufgc“'éure were the hitgﬁ el-
ectrical capacitance between the
electrode leads, and the pos-
sibility of breakdown of the
glass via electrolysis.  This
method of valve construction
was successful at the beginning
of the radio era, when the valves
were triodes working at lower
frequencies. But later on, with
the birth of the pentode, with its
large plate resistance and high

essary to emphasize a low cap-
acitance between the first grid
and the plate, for good operation
of the tube as an amplifier. For
this reason most early RF pento-
des were made with a cap at top
of the glass bulb, for the first
grid connection.

This made possible the design
of good pentodes with low cap-
acitance between control grid
and plate, but still with high cap-
acitance in the other leads that
were pressed together in the
stem, aggravated by the long
lead wires between the internal
electrodes and the contact pins in
the bakelite base, restraining the
performance of the valve at high
frequencies. The solution to this
problem would be a new and dif-
ferent design of the valve.

THE NEW TECHNIQUE

In 1938 a new construction of
valves was developed by Philips
to supersede valves with pinch
construction.  This new design
replaced the bakelite base with a
flat pressed-glass base through
which contact pins passed, dis-
posed in a circle and separated
enough to maintain a low pin-to-
pin capacitance. In this arrange-
ment the internal electrodes of
the valve are attached directly to
the pins. The "pinchless" meth-
od allowed design of valves
much smaller than those of pinch
construction.

First were designed two valve
types in different sizes, one with
nine pins and the other with
eight, respectively termed "C-
Technique" and "B-Technique"
valves. In the late '40s was
made a third valve type in the
same general style but much
smaller, with eight pins. Valves

transconductance, it became nec- , , of this type were termed "A-



Technique." The three designs
were made as following:

C-Technique valves are the
largest; the size is 62 mm x 38
mm excluding the nine pins,

Low-power B-Technique types
have a size of 65 mm x 32 mm,
while the rectifier and output
valves are 80 mm x 32 mm, all
with eight pins.

A-Technique valves are the
smallest, ail with eight contact
pins. These valves have three
sizes as follows: the amplifying
valves, 52 mm x 23 mm; the out-
put valves, 70 mm x 23 mm; and
the rectifiers, 61 mm x 23 mm.
Figure 2 shows three valves of
different styles: from left to
right A-, B- and C-Technique.
The A- and B-Technique were
applied in television and VHF
receiving,  The A-Technique

was applied also to special val-
ves,

Fig. 2 - A- B-, and C-Technique
In the new valves, the base is a
circular glass *ablet pressed all
together with the contact pins of
chromium--teel, which has the
same coefficient of expansion as
the glass, disposed in cir-
cumference, passing through the
lass. Figure 3A shows a valve
e of the C- and B- Technique
type, distinguished only by the
number and size of pins. Figure
3B illustrates the base of an A-
Technique valve. Note the ab-
sence of the exhaust tube in the
base. A valve (without internal
electrodes), with pressed glass
base and without pinch, made

according to B-Technique is il-

lustrated in Figure 4. In the B-
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I echnique base
and C-Technique, the exhaust
tube is located in the center of
the base, and when the electrade
assembly has been mounted on
the base and connected to the re-
spective contacts pins, the bulb
is sealed onto the upturned rim
of the base forming the fused
Jjoint shown as (10) in Figure 4.
The valve is finished in the nor-
mal way, and after pumping, and
the sealing of the exhaust tube
by fusion, a guard plate with
central guide pin, (8) in Figure 4,
is fixed to the glass base by ap-
plying a metal ring (4) around
the base and spinning it over the
rim of the guard plate. The de-
tail of Figure 4 is as following:
(1) supports for the electrode
assembly; (2) glass bulb; (3)
pressed-glass base; (4) metal ret-
aining ring; (5) guard plate fitted
beneath the glass base; (6) con-
tact pin; (7) circular bosses in
the pressed-glass base which in-
crease the leakage path between

Fig. 4 - B-Technique style
the contact pins and the guard
plate; (8) guide pin with cam; (9)
sealed-off pumping tube; and
(10) fused joint between bulb
and the pressed-glass base.

The A-Technique possessed a
considerable advantage over the
others, not only by small dim.
ensions, but for a great technical
advance which lies in the airtight
joint between bulb and base.
The difficulty of fusing the glass
base to the glass bulb was solved
making the base with shape of a
basin and keeping the contact
pins separate from the wall of

ass, to pievent excessive heat.
ing of the pins. In this con.
struction technique the length be.
tween the internal electrodes and
the external pins was shortened,
but not as much as would be des.
irable. Moreover, with this des.
ign, it was not possible to reduce
the external valve diameter be

low 32 mm, but in any event this
design was a success. In the B-
and C-Techniques, the high tem-
perature of the joint (800 to
900°C) to fuse the glass prop.
erly, is tolerated for the pins and
internal electrodes because of
the dimensions of the valves, but
in the A-Technique with its
small dimensions, this high tem-
perature would yield a great risk
of oxidizing the internal parts
and poisoning the cathode. The
research laboratories of Philips
in the Netherlands developed a
new method for joining glass,
using a special glass compound,
which permitted very good
glass-to-glass joints, at the low
temperature of 450°C instead
900°C. In this technique the
bulb and the base are joined to.
gether by glazing with sintered
glass, of a softening tﬁmim much
lower than that of the glass of
the bulb and the base, as shown
in Figure 5.

Fig. 5 - A-Technique bulb seal

Figure SA shows the base plate
without the glazing ring, in Fig.
ure 3B the glazing ring is just

13lai::l on, while Figure 5C shows



laid on, while Figure 5C shows

(1) Getter plate
(2) Wall of bulb
(3) Connectlons from electrodes lo pins
(4) Support rods for electrode assembly
(5) Pressed-glass base
(6) Metal im cemented onto the bulb
(7) Screening cup in the glass base
{8) Pins, 1 mm diameter
(8) Cement holding metal rim to the bulb
{10) Bulge on rim to guide base into
holder
(11) Sealed-off exhaust tube
(12) Glazing joining base and envelope
(13) Heater leads
(14) Screening cage
(15) Cennection between cathode pin
and screun cap in base

(16) Diode system

Fig. 6 - UAF41 diode-pentode
the same base after the glazing
ring has been heated and set.
Owing to its surface tension, it
assumes a conical shape. In Fig
ure. 5D the glass bulb is ap.
proaching at the base and in Fig.
ure SE the base and the bulb are
joined together. Note that in the
A-Technique the pumping tube
is located at top end of the bulb,
not in the base.

In this method of fusing only

the glazing compound has to be 4

softened and not the glass parts
of the valve, so the bulb retains
its exact shape in the fusing pro.
cess. After the joint has been
made, the valves are evacuated
on the pumping machine. A fin.
ished UAF41 valve is shown in
Figure 6.
THE PHILITE VALVE-HOLDER
Another interesting feature of
the A-Technique valves is the
holder. Since the base of the A-
Technique valves has no guide
pin, another means is used to en.
sure that the valve is pressed into
its holder in the right position.
Figure 7 shows an A- Technique
valve with its holder. The metal
ring is cemented on the bottom
of the envelope where it is
slightly recessed. The valve
holder has a metal rim (b) in
which is a groove (¢) with spring
(d). The valve can be Elugged
into the holder only when the
bulge on the valve rim is facing
the groove in the holder rim.
When the valve has been pressed
down into the holder, it is held in
place by the spring (d). In view
of this locking arrangement the
A-Technique valves are termed
“Rimlock” valves. Figure 8
shows a cross- section of the
valve holder with the valve in it.
The description of the figure is
the following: (a) screen cup in
the glass base; (b) strip connect-
ing the screen cup with the cath-
ode pin; (¢) metal screening tube
in the Philite holder; (d) contact
springs. Philite is a synthetic
resin which is mixed in powder
form with sawdust or other filler
material after which it is pressed
to the desired shape in steel
moulds under high temperature.
The diameter of 23 mm chosen
for A-Technique valves allow-
allowed a peak voltage of 8000
to be applied between dia-
metrically opposite pins without
disruption or electrolysis of the

4 glass.

Fig. 7 - A-Technique
valve and socket

Fig. 8 - Valve in socket

This new technique of con-
struction of glass valves without
pinch, developed by the Philips
research laboratories in 1938,
has several advantages over the
standard fabrication methods of
the time.
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SOME TUNG-SOL DETAILS

Tung-Sol industrial and special-purpose
Lubes are sometimes enigmalically brand-
ed "MADEIN U. 5. A" It turns out (from
awarranty-policy sheet from their "return
tube adjustment department,” that the
slanting type indicates that the tube is sold
"without an allowanee in licu of returns,” 1.
., that the user may return the device 1o
claim credit for early failure.

Their date code, 322yywwn ("322" 10
indicate Tung-Sol, "yy" and "ww" Lo give
year and week, "n” to indicate the manu-
facturing location), was a dafe-of-ship-
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ment designator.  [f the tube was found
to be initially defective {a "line reject™), it
could be sent back up to six months later.
Otherwise it became a "ficld return” and
could be send back uplo a year later.
Tubes with a straight-up "IN" in

"MADE IN U. 8. A" qualified for return
only if initially defective, Private-branded
lubes could receive an adjustment only if
they were line rejects,

Unfortunately, the sheet doesn't report
what digits indicated what factory loca-
uons, - Ed.



