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The development of radio valves having flat bases and of either all-glass construction or

. with metal envelnpes made it possible to reduce the dimensions appreciably, and particu-
- larly the overall length, while at the same time maintaining good performance at very high
frequencies. The downward trend of dimensions was halted, in the case of metal valves,
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at the point where further reductions in size resilted in excessive mutual capacitances and -

dielectric losses hetween internal leads, and, in the case of all-glass_valves, at the point

 where the proximity of the electrode assembly to the seal between hase and envelope

exposed the cathode to excessive temperature during the sealing operation. In a new
series of valves now developed by Philips, and known as the ““A” series or “Rimlock”

valves, over-heating of the cathode is aveided by joining bulb to base with a glaze or cement - ..

which becomes plastic at a comparatively low temperature, Further substantial reductions
in bulb diameter have beén achieved. A diameter of 22 mm has been adopted te permit
the use of eight contact pins in the base, thus providing the maximum number of connec-

. tions required in normal receiving valves, and to ensure that there shall be ne over-heating
of the bulb in the case of valves of the highest dissipation (t.e. 14 W for an output pentode).-

This article describes in some detail the construction and manufactnre of these valves.

Over a considerable period the general internal
structure and form of envelope
lead-in wires) had become stabilised, the so-called

“pinch™ construction being considered normal

practice. But certain new requirements in radio

engineering called for new developments ~— deve-

lopments which would satisfy, for’ example, the

needs of the manufacturers of small, inexpensive

sets for which there 15 a demand in most countries,

and the requirements for short-wave and very-

short wave reception. including television recep-

tion. ’ | o :
Small, compact receiving sets call for the prn-

duction: of valves and other components of the

smallest pnssible dimensions, and in this connection -

the past seven or eight years have seen remarkable
" developments, the first stages of which have already
heen the subject of articles in this periodical 1)2).
In the new serigs of valves about to be described,
further reduction in size is once more a prominent
feature but, as will be explained, this reduction has
been made possible by a new manufacturing. tech-
nique which has at the same time resulted in im-
proved performance in short-wave operation.

1) Philips Techn. Rev. 4, 162, 1939,
) Philips Techn. Rev. 6,.318, 1941,

(bulb and -

Glass and metal valves with ﬂat hases
In valves which are to be used for short-wave'

(and, when required, for ultra-short-wave} reception -
it is essential, amongst other’ requirements, that

capacitances between the leads to the ‘various

electrodes, and the dielectric losses in the insulating =

material between these leads should be VEry. small.

-An important advance in this direction was ‘made
when the original “pinch” construction was aban-
doned in favour of a bulb with a flat base!), In
these valves the lead-in wires were much _shtrrter; .
they were enclosed in the glass for a short distance -
only; and they were spaced well apart. These leads
could also be made to serve as the contact pins,
thus avoiding the necessity of fitting a base cap of
plastic material, which has been the source of large
and wvariable losses. Moreover, the short overall .
length of the leads resulted in" proportionally

~ smaller self-induction -and opened up new possibi-

lities for the use of valves of this type fur very h:lgh

frequencies (metre waves) 3}.

At this stage,.the wished-for reduction in valye.
dimensions and the equally desirable improvement
in performance on short-waves were being attained -

%) See for example Philips Techn. Rev. 3, 103, 1938.



200

by one and the same means. But when fufther devel-
opment was attempted on the same lines the two
. requiremients came into conflict. Any considerable
decrease in size of receiving sets demanded a reduc-
tion in the diameter of the valves, since this dimen-
sion largely determines the area of the receiver
chassis. But reduction of valve diameter involves a
closer spacing of contact pins in the flat valve base,
and this results in increased mutual caﬁbﬁcitances
- and dielectric losses. | :
~ This difficulty was most prunuunced in thuse
valves which employed both bulb and" flat base
made entirely of metal, with the contact pins fused
into the base with glass beads, and this construction
gave little prospect of further reductions in valve
diameter. It had, however, one important advan-
' tage over the all-glass construction, in that the
sealing of the metal bulb to the base is achieved
by only very slight increase of temperature in' the

electrode system, since the heavy welding machine

employed for this operation generates, in a single
current impulse of short duration, an accurately
~calculated amount of heat which is quickly dissi-

pated to the welding electrodes and surrounding -

‘material due to the high thermal conduectivity of
the metal parts.. In the all-glass construction,
however, bulb and glass base had to be raised tg a
temperature of some 800°C to 900 °C, and in
pmpnrtwn as the diameter of the valve and the
length of the leads are reduced, the distance be-
tween the parts of the electrode system and the
seal also becomes smaller, and the temperature to
which they are exposed during the sealing operatimi

becomes greater. The smaller the valve, therefore, = -

the greater the risk that, durmg sealing, parts of the
electrode system may be oxidised and "that the
cathode may. have its emission impaired by the
chemical action known as “poisoning”. Excessive
manufacturing rejects can, in these circumstances,
be avoided only by passing an inert gas such as
nitrogen through the wvalve during the sealing
operation — a manufacturing comphcatmn whwh
cannot be cuntemplated with equammlt}r

e “glazing” technlque |
The problem out]nled above has now been solved

in the case of all-glass valves by adopting an en- -
tirely new method for joining the bulb to the flat -

base. Instead of direct fusion, a “glaze” or cement is

used, the material selected having a melting point

‘much below that of the glass. .

When the glass base with 1ts moulded-in contact
pins has been made, a moulded ring of the powdered
. cement is placed round the upper edge of the base,
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The whole 1s then raised to the femperature at

~ which the “glaze’ melts and becomes firmly bonded

to the glass base (see Fig. 1), and is then slowly
cooled to relieve the mechanical stresses in the glass.
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Fig. 1. a) Base plate of a radio valve of A series wnh mnulded-m '

- cnntact pins. Actual size.

Same base plate with ring of glaze laid upon it.
c) The ring of glaze is fused on the glass. :

- Fhe electrodes are then assembled to the s'uppnrths.,,
the base-plate, complete with electrode assembly,
is placed over the inverted bulb in a special sealing
machine, and heat is applied until the cement
softens, when the basc sinks by its own weight far

enough to allow the rim of the glass bulb to pene-

trate the layer of cement. On cooling, the cement
sets and adheres to the edge of the bulb to form a
Vacuum-tlght seal (see Fig. 2). Dirring the whole of
this process it is only the cement and not the glass

 which is softened, and for the material used in the

valves niow in production the temperature employed
is only some 450 °C. The elec¢trodes, and particu-
larly the. cathode,

attain a temperature not .

~ exceeding 230°C "as compared with 500°C to

600 °C in the previous method of sealing: -
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Fig. 2. The joining of ‘bulb and base plate by the glazing

techmque 1.5 times actual size, .
a) The base plate with the fused ring of glaze is Iaid luusely
on the edge of the bulb.
b) As the glaze melts the edge of the bulb penetrates into
the layer of glaze and after the latter has set the builb
and base are securely joined and vacuum-tight. - -


















