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‘INNOVAL

A Philips Developmeni
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he Ausiralian release of a completely different and

new Philips Miniwalt valve series is a coniribution of vital
tmporlance to the radio, communications and general
electronic fields. A new type of valve-construction has
been evolved which offers more than has ever been
possible in the world before.

The development of this new-type series, known as
“Innoval,” has resulted from the endeavours of the
Australian Philips organisation to provide the complete
answer lo the very real need for a basic valve construection
suitable for all electroniec needs in Australia, and particu-
larly with the applications of VHF, FM and Television in

mind. Success has been achieved through the joini

endeavours of the Ausitralican and Eindhoven
Phili;ps valve laboratories.

“Innoval” offers much more than either the latest
American valve development (now popularly known as the
“Noval® series) or the widely accepted Philips European
“Rimlock’ series. It is because of this fact, and the fact
that “Innoval’ complies with the accepiled British, European
and American standardisation for combined services
requirements, that this Australian-inspired series assumes

such world-wide significance.
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Why a New

Valve Techniqgue

Was Necessary

The necessity for the development of a

valve-mannfacluring Lechnique prodocing
resitlts achieved in the “Innoval®”’ series was
first perceived ahont 1936 when scriouns
experiments with VHE communications and
high-definition television commenced. Al-

though several attempts were made to perlect

such a valve-manufacturing technicque, the
problem remained nnsolved when war broke
ont. The acceleration of development in
UHF techniques and the requirements of
iropical warfure only served ta again high-

light this real necessity.

Shortcomings of “Pinch” Construction

The ““pinch™ wype of valve constroction,
which was oniversal antil 1937 and 1= still
used to a Jarge cexient, has several hasie
shorteomings ;—

1. With the “pineh™ 1ype couslruelion, exs
cessive heating of the assembly occurs
during the sealing of the hulb 10 the
eleetrode assembly. As this process takes
place in a mixture of air and the produets
of combustion of the e¢oalgaz Hame,
chemieal reactions oceur which adversely
affect the emissive propertiez of the
coated cathode or filament,

2, The single-plane support system of the
“pinch™ construction remquires anxiliary
suppurts pressing agaiust the bully wall
to strengiiten the assembly and reduce
microphonie phenomena. These auxiliary
sapports often canse distortion eof the
elecirote assembly during the valve seal-
ing process and give rise to wide varia-
tions in valve characteristics.

3. Because the glass used in the “pinch®

plysical

characteristies throughout the life of the

andergoes a change in ils

-alve (with the degree of change de-
pendent upon the potential difference
belween the leads und the uperating

temperature of the glass) two major

trouhles develop,  Firstly, leukage eur.
rents appear, and secondly, eleetrolysis
of the glass takes place with resultant
destruction of the vacuum seal,

4, Al lhigh [regquencies, with the long,
parallel, closely-spuced leads of the

“pinch™ construction there is a mini-

mum. bevond which improvement ean.

not he aifecled, in the inler-elecirode
capacitances and self and mutual induoe-
tance of lead wires. In high-frequeney
applications, improved valve charncteris-
tics depend upon closer spacing and finer
mechanical lolerances in the electrode
assembly. Ruggedness of construction
bheyoud the limitations of the *pinch®
rechnique are necessary.,

2. At high [requencies, normal phenolie
bases give intolerable losses, and, imder
homid conditions, moisture absorption
and loosening of the hase occur, These
two major troubles are inseparable from
the “pinch™ type consitruction.

6. At high frequencies the physieal dimen-
sinna of the ““pinech™ type construction
prohibit the shert paint-ta-point wiring
necessary to minimise inductive and
cepacitive clfects. These problems ecan

only be vvercome effcetively by a single-

ended. miniaturised valve construclion.
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Pattern for the Ideal Valve

Once these limitations were realised and
became a [laclor in rveslricling eguipment
development, it was apparent that a valve
construction would eventually have 1o be
evolved which wonld:—

a. Provide improvement in produoetl quality
wilh variations redneced to a miniimam in
the individual characteristies of valves of
the same type.

h. Give improvement in dynamie charac-
teristics for high-frequeney operation.

¢. Be single-ended in construction,

d. Eliminate the necessity for a moulded

hakelite base.
e, Allow a reduction in the length of lead

and snpport wires.
f. Inerease the spacing between lead wires.
g. Have a multi-planar support syslem.
h. Permnit low operating temperatures in the
region of the lend-wire vacuum geals.
Permit reduced temperatures during bulb
sealing,
Have small physicul dimensions and a
slandard eonstruction suited 1o all types
of receiving valves.

rl-

Sl #
-

Many Attempts were made to produce
the ““Ideal Valve”™

Among the many attempts made to pro-
duce the “ideal valve” were the “Acorn”,
“Metal”, “All-Glass”, and **Miniatare” valve
consiruction techniques. Of these, the types
most nearly achieving success were the “All-
Glass” and “*7-pin Miniature’. Both of
these, however, had bad faults.

The standard *All-Glass’ construction had
the advantage of solid base pins bhul required
hizh bulb-sealing temperaturcs, a cement-
allixed base-locating device, and was com-
paratively large. The “7-pin Miniature
construetion overcame Lhe _[Jl."ﬂblﬁ]]]_l:l. of size
and base location, but because of the smaller
dimension, the glass base became plastic
during bulb sealing and as a result distortion
occurred. For this reason three-piece leads
had to be used with the base-pin portion of
soft metal to allow for correction of pin
splaying. Thig, in turn, introdueed the risk
of the pins becoming hent in service so that
the valve no longer correctly fitted the
socket, possibly causing damage to the valve.
Further, the three-piece lead did neot give
rigidity to the electrode assembly,

The dimensions of the ““7-pin Miniature”
restricted the maximom nuamber of base
pins lo 7. This meant that the valve could
not be wsed for popular types including the
triode hexode or triede heptode frequeney
converters, or the duo diode R.I'. pentode.
Again the valve size was such that the anode
dissipation of rectifier and power-output
valves had cither to be limited or the valves
operated with greatly reduced factors of
safety.

Philips engineers realised that the key to
the problems, assoeiated with the “All-Glass”
and “*7-pin Miniature” constructions lay in
devising a new method of sealing the bulb
to the hase. For this purpose a specinl, non-
porous glaze was developed and used as an
inlermediary sealing medium,

Using this technique, the temperature of
the cleetrode assembly, during the sealing
process, was abont 300" Centigrade lower
than in previous techniques. Under these
conditions, cathode poisoning and distortion
of the base and hulb are eliminated.

This technique was put into commercial
practice in the “Rimlock” series of valves
released in Enrope nearly two years ago. This
series made great strides towards Lhe ideal
valve construction. It was virtually a iuinia-
turised version of the standard “8-pin All-
Glass” ‘series with a hulb diameler approxi-
mately }” greater than the “7-pin Minia-
ture”, However it fell short of the ideal
because u cement-afixed base-locating device
was neeessary and the mumber of hase con-
tacts was still one short of the number avail-
able in a “pinch® type construction wvalve
fitted with an octal base and top cap.

In America, contemporary development
produced the “Noval” or “O.pin Miniature
All-Glaes™” econstruetion. This construction
emnployed the same base-lvcating method and
general technique as mnsed in the “7-pin

Miniatore’’ but used the same bulb diameter
as the “*Rimock” series.
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The Final Answer

... dANNOVAL”

.o« AN AUSTRALIAN ACHIEVEMENT

Obviously the finul solution to the prob-
lem of Lhe ideal valve was the combination
of the “Rimlock” and “*Nowval” constructions
and this has now been achieved in the Philips
Miniwatt “Innoval” which retains the same
physical dimensions as the “Rimlock™ and
““Noval” constructions, but combines the ad-
vantages, and eliminates the disadvantages of
both.

The “Rimlock” type sealing procesz used
for the new “Innoval® series is illustrated in
figures 1, 2 and 3. First the “glaze” or seal-
ing medium is firmly bonded to a flange on

, A |-|
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(a) Moulded pgluss base for “Innoval® series wvalee,
Aectual size.

(b) Dase with ring of glese in position.

(c) Glase Jused to the glass,

ey -

the glass base. The moulded-glass hase with
its eompleted assembly is then placed over
the inverted bulb in a special sealing
machine, Heat is applied and the gluze

glass used for the bulb and base. Moreover,
Lhe glaze bas a suilable surface tension, so
that the meniscus of the layer of glaze is
slightly concave (see Fig. 1¢). This prevents
the base from becoming displaced to one
side when placed on the bull) as shown in
Flg. 2a.

Fig., 3 shows in detail the machine nsed in
scaling the bulb to the base. A metal cap is
placed over the upward-projecling con-
tact pins of the base. The whole passes
hetween two rows of flat flames directed
towards the cap. The edge of the bulb and
the base are thus heated uniformly, =0 that
no mechanieal stresses arc sel up in the glass.
The weight of the cap ussists the rim of the
bully to penetrate well into the glaze.

Sealing is thus completed withoul the glass
of bulb or base becoming hot enough to
reach Lhe plaslie stuge as has been necessary
in all other valve manufacturing technigques.

The Philips developed “Inneoval™ adds to
the “Noval” series the characteristic ol solid
base-pin connections which, in turn, give
rigidity to the internal valve-construction and
provide much greater stability in normal
handling for equipment, production and for

softens allowing the moulded-glass bhase to
sink and the rim of the glass bulb te pene-
trate the glaze., On cooling, the glaze sects
and adheres to the edge of the bulb to form

a mechanical and vacuum-tight seal (see Fig.
2).

Tao avoid the risk of dangerous mechanieal
stresses being set up in the valve while cool-
ing, the glaze has a cocfficient of thermal
expansion practically equal to that of the
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The joindng of the bulb and base plate by the glazing
technique. 1.5 times gefual size.
{a) The base plate with the fused ring of glaze loid
lovsely on the edge of the bulb.
(h) The edge of the bulb has penetrated the softened
glaze and after the lalter has solidified a strong
mechanical and voacunm sveal resudrs,
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Figure 3.

Detail of sealing machines showing the metul caps wsed
tr ensure unifermity of heating of the glase as the
assembly posses through the gas flame.

servicing, It is impossible nnder normal
conditions for any splaying of the pins to
QCCur.

With the use of the “Rimlock® type
sealing-process the temperature at which seal-
ing is compleled in munufucture is greatly
reduced, thereby eliminating eathode-poison-
ing and bulb-distortion. ‘Uhe result is that
the “Innoval” series offers much greater
produoct-uniformity.

Philips “Innoval” is indeed the most ad-
vanced valve technique yet evolved. 1t is an
Australian achievement of global significance
in the field of electronics. Not only does it
provide the perfect anawer for receiving
valves. but is completely flexible and applie-
able Lo valves [or all electronic purposcs.
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6AN7

PHILIPS "INNOVAL"
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TRIODE HEXODE

CONVERTER

Sealed off exhanst tube
Glass bhulb
Getter holder

Connection between
triode grid and hexode
grid No. 3 (Injection
grid)

Connection belween
triode plate and base
pin

Top mica

Common cathode for
triode and hexode see-

tions
Triode grid
Triode plate

Connection between
hexode grids Neos. 2
and 4

Centre mica

Hexode grid No, 1
(Signal grid)

Hexode grid No. 2
Hexode grid No. 3

Hexvde grid No. 4
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16.

LT,

18.

19,

21,

22,

24,

23.

26.

27,

28.

Hexode plate
Dottom miica

Connection between
hexode grids Nos. 2
and 4 and base pin

Connection between
hexode grid No. 8 and

hase pin

Connection betiean
hexode grid No. 1 and
base pin

Heater

Connections bhetween
heater and base pin

Connection belween
hexode plate and base

pin
Internal shield

Connection between
internal shield and
hase pin

Glaze seal between
bulb aml pressed glass
base

Pressed gluss base

Silver plated chrome
iron base pin
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o HAN7

Triode Hexode Convertder

The 0ANT is a remote, cut-off, indirectly-heated,
frequency converter with a conversion conductance

of 750 micromhos suitable for use al frequencies
up to 100 Mc/s. In this valve an unnsual strue-

tural layout has been adopted in that the triode
section is mounted around the common cathode
above the hexode section. In the past (due to the
limitations imposed by the pinch type construc-
tion) this has not been practicable, with the result
that the triode seclion has always heen mounted
below the hexode seetion, in that region of the
cathode surface where the greatest temperature
varintions oceur, With the new 6AN7 construction

however, greater uniformity of triode characteris- 2. Reduction in conversion conductance due to

tics is achieved and less variation in oscillator the effecl of capacitive coupling between the

performance hetween individual valves results. signal grid and the oscillator injection grid
The hesode section follows conventional prac- (grids Nos. 1 and 3 wof the Hexode seclion)

tice in that the grid closest to the cathode — Grid will be obviated if the oscillator is tuned 10 a

No. 1 — operates at signal frequency whilst Grid higher frequency than the signal.

No, 3 is directly coupled to the grid of the triode 3. Reduction in selectivity of the hexode plate

tuned civeuits due to decrease in plate-cathode
internal resistance will be prevented by the

section. Grids 2 and 4 act as the sereening and
acceleraling electrodes. Hexode Grid No. | has
a remote cul-off characteristic which gives n 10011
reduction in the conversion conductance for a

use of a voltage divider netwark ta supply the
voltage 1o the hexode Grid Nos, 2 and 4. If
a series dropping resistor is used for this pur-
pose the variation in Geid Nos. 2 and 4 current
under eut-off conditions due to AVC action will
cause the voltage applied to these grids to
approach that of the plate. Secondary emis-
sion can then oceur with resultamt decrease

voltage of =29 volis.

The clectrode structure of the valve is eom-
pletely shielded internally, making the nse of an
external shield superfluous. The internal shield
is connected to the cathode base pin.

Although the 6ANT can be used in a multiplicity
of cireuits and will give excellent results, whilst
operated within maximum ratings, the following
points should be observed if optimum perform-
ance, particularly in high frequency applications
is desired:

1. Freguenecy drift due to mains voltage variations

in internal resistance.

The 6ANT has a heater current of 0.23 amps and
can therefore be used as the frequency converter
in vibrator-operated receivers as well as for muins
operated and auto receivers, Its small physical
dimensions and its excellent electrical characteris-

will be reduced to a minimum if the escillator
tuned ecircnit is conneeted to the triode plate.

ties make it the logical choice as the preferred type
econverter valve for all applications,
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High Semnsitivity Ouiput Pentode

The 6M5 is an indirecily heated power output
pentode with a mutual conductusnce of 10,000
micromhos that lends itself readily to many ap-
plications. Besides its more conventionol use in
the output stage of all types of radio receivers in
either single or multi-valve circuits; it can be used
as a frame time base amplifier in television
receivers or it can be connected as u trivde by
joining the plate and grid No. 2 together and used
as a triode power amplifier,

As a single pentode an output of 3.9 watts at
10% 1otal harmonic distortion is obtained for an
input of only 3.8 volts r.m.s. whilst for an input
of 5.1 volts r.m.s. the ountpmt is 4.8 watts, the
distortion then being 14.59%.

Iinder push pull class AB; conditions the power
output is 9.4 watts with a distortion of 4.69%.
Connected as a triode an output of 1.55 waits at
8 distortion is available for an input of 6 volts
.1, S,

Because of the advantages of the “Innoval”
construction there is little danger of parasitic
oscillations, despite the high mutual conductance,
provided that the connections to the valve elec-
trudes are kept as shorl as possible. In those
cases where chassis layont cannot be so arranged,
the conventional method of parasitic suppression
by the insertion of nvo-induclive resistors in the
Grid No. 1 and/or Grid No. 2 cirenits will be found
effective,

The G6M5 is designed for use in cathode bias
cirenits and under this condidon the maximum
permissible external resistance in the No. 1 grid
cireuit is 1.0 megohm. “Back bias” operation is
only permissible if the 6M5 contributes al least
50% of the current flowing in the bias resistor.
Under these conditions however the grid No, 1
cirenit external resistance must be reduced in the
same ratio as the eathode corrent of the 6M5 bears
to the total current flowing in the bias resistor.

& 1
& :.'1
1

The plate dissipation rating of 9 walts is for an
average valve under “no signal® conditions. In
the design of mains-fed receiving apparaius eare
should be taken to sec that this figure is not ex-
ceeded by more than 15%; due to variations in
valve or component characterislics or 1o the action
of the A.V.C. circuit under signal conditions. If
it is anticipated that cither the previous figure will
be exeveded or that the nominal muins voltage will
be exceeded by more than 10% of its value, the
plate dissipation under *“no signal” econditions
should be redueced.

When the 6M5 iz nsed in the onlput stage of an
auto receiver the average plate dissipation should
be adjusted 1 9 watts for an aceumulator voltage
of 7 volts,
voltnge to the receiver can vary within the range
5 to 8 valts without damage to the valve,

Under these conditions the supply

Because of its excellent electrical charucteristics,
its versatility, its small physical dimensions and
robust eonstruction, the 6M5 offers the ideal solu-
tivn fur the oulput stuges of all lypes of receivers
irrespective of size and price class,
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TYPE BB | | / Double Diode High n Triode

The 6BD7 is a double diode triode with an

amplification factor of 70 intended for use in
combined detection A.V.(C. and AF amplifier a
plications. In the construction of this valve special
care has been exercised in the matter of inlernal
ghielding, The whole assembly is enclosed by a
shield to obviate the need for an external valve
shield and the diede section incorporates addi-
tionul shielding to reduce electronic and capacitive
coupling between the diode and triode sections
to a minimum,
The effect of this shielding, and the advantages of
the new valve vonstruction, can be more readily
appreciated if a comparison of inter-electrode
capacitances is made between this 1 and type
6AV6—the miniature 7-pin double diode high g
trivde.

The capacity between the two diodes in the type
6AY6 is approximately 3 times greater thun the
corresponding capacity in type 6BD7.  Similarly
the capacities beiween diodes and triode grid and
between diodes and triode plate in the 6AV6 are
of the order of 10 and 100 times greater res-
pectively than those found in the 6BDY. In
practice, the value of these capacities is of prime
importance, as a low diode-to-diode capacity is
easential in applications where the AVC diode is
fed from the primary of the LF, transformer,
otherwise, an undesirable incrense in coupling
factor due to *top coupling” results. The effect

of poor shielding between the diode and trinde
scctions is to produce a high residual volume level
when the volume control iz turned to the “off”
position.

The choice of the value 70 for the amplification
fuctor for the 6BD7 was only made aflter most
careful consideration had been given to all of the
design problems arising from the use of double
diade trindes in receiving apparatus.

Primarily the 6BD7 is intended for use in
association with the high-sensitivity output pentode
type 6M3 which only requires an input signal of
3.1 volis RM.S, to deliver ita maximuom power
outpul. In receivers using 5 or more val such
as would ire this valve eombination, mack.nl
gzain would Ec available to allow the use of ade-
quale negative feedback and at the same time
achieve maximum output. Seevndly, considera-
tion was given to the question of usable (as
distinet from theoretical) stage gain with par-
ticular reference to the occurrence of mic onie
phenomena. With the use today of more highly
efficient loudspeakers, and the tendency to make
smaller receivers, this phenomena becomes a

reater souree of trouble than it has in the past.

owever, with the advaniages offered by the
“Innoval® construetion, not only is it possible to
obtain greater uniformity of product quality in
this regurd, but it is also possible 1o lay down
specifications for the guidance of the receiver
design engineer,

When the 6BD7 is incorporated in a receiver
using a 5% acoustically efficient speaker no special
precautions are required in regard to miero-
phonies, provided that the vaive is not mounted
closer than 4" to the londspeaker and that the
input to the grid of the 6BD7 execeds 10 milli-
volts for an output of 50 milliwarts from the
output valve,

hese figures give limil conditions only and are
not intended to restrict flexibility in receiver
design. In the case of small receivers where less
efficient apeakers are used the distance hetween
speaker and valve ean be less than 4" for the stated
input/outpmt ratic whilst in larger receivers,
where the distance between valve and r is
greater, a higher stage gain is permi . For
all cases, if precautions ure taken o pre-
vent m honics, the usable stage gaim is then
limited omly by the suceess of the method em-
ployed and the eleetrical characteristies of the
valve,

The 6BD7 can be used in either cathode or grid
leak biassed circuits, The former is recommended
for general practice to lessen the influence of the
variation in the voltage at which grid current
commenees to flow, This variation eontinues
throughout the normal life of the valve.

Special precautions meed not be taken with
regard to hum, provided that the impedance for
the hum frequeney in the grid eircuit does not
exeeed 1 megohm and the overall gain of the
amplifier is such that an input ﬂgmﬂﬁ excess of
10 millivolis is reguired to produce an output of
50 milliwatts at the output valve.

The technical superiority of the 6BD7 over its
contemporaries will recommend it o all quality
conscious receiver engineers as the valve
essential for double diode triode applications in

all types of equipment,
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The 6N8 is a double diode pentode, the diode
scction of which is intended for detection and AVC
purpases whilst the pentode section can be used in
R.F., IF or AF amplifier applicatione. In the
mechanical construetion of this valve use has been
made of the same principle adopted in the type
GANT, in that the diode section which in the past
would have been located below the pentode section
is mounted above it, thus ensuring uniformity of
diode characteristics. Special care has also heen
exercised in the internal shielding employed to en-
sure low, direet inter-clectrode capacitances and
tn minimise electronic and capacitive coupling
effects between the dinde and pentode sections.
The internal shields are internally eonnected to the
cathode buse pin and the valve is intended to he
usedd without an exiernal shield can,

In RF and IF amplifier applications, when used
under the so ecalled “sliding sercen® conditions
(Grid No. 2 waltage supplied throwgh a series
voltage dropping resistor), the 6N8 has a remote
cut off charaeteristic; a Grid No. 1 voltage of —11.5
volts being required to produce a 100:1 change in
mulual conductunce, The low grid to plate capacity
(0.002 ppf Max.) the mutnal conductance of
2,200 micromhos and the plate resistance of 1.6
megohms make this valve particularly suitable for
use in 4-valve superheterodyne receivers, in either
standard or rellexed circaits. In a S-valve receiver,
if used as an IF amplifier int association with type
6BD7 (double dinde triode) az detector and AF

amplifier, one of the diodes of the 6N8 can be

used as a “sinking diode” to produce a delayed
A.V.C. characteristic far superior to that achieved
im any other manner,

As an AF amplifier the 6N8 can be used either
as a resistance coupled pentode or with the plate
and No. 2 grid tied together as a resistance conpled
trinde. When eonnected as a triode the valve has

an amplification factor of 19, but due aecount
should be taken of the ¢omparatively higher per-

centage of total harmonic distortion intraduced

by the non-linear characteristic of the No. 1 grid,
In those applications where low gain and low dis
tortion are required cansideration shonld he given
to the use of the valve as a resistance-coupled
pentode with a sufficient percentage of negative
feed-back to give an cquivalent stage gain to thal
of the triode connected condition, '

As a resistance-coupled pentode the total har
monic distortion iz low and even for normal
applications, when used in comjunction with the
output pentode OMD, the stage gain is such that
sufficient negative feed-back can he npplied to
reduce the overall distortion percentage to a low
value.

As in the case of type 6BD7 speciul considera-
tivn has heen given to the question of microphonic
phcnomena and a specification has been laid down
for the guidance of receiver desizm engineers.
When the 6N8 is incorporated as an AF. amplifier
in a reeciver using a »9%, acoustically cér:.icnl
speaker no special precautions are required in
regard to microphoenics provided that the valve is
not mounted closer than 4" to the loud speaker
and that the input to the grid of the 6NB exceeds
I} millivolts for an ontput of 50 milliwatts from
the output valve, These figures give limit condi-
tions only and are not intended to restrict Aexihility
in receiver design, In the ease of small receivers
where less efficient speakers are used the distance
between speaker and valve cun he leas than 4" for
the stated inpul/oulpul rativ whilst in larger
receivers, where the distance between wvalve and
spenker is grcater, a higher stage gain is per
missible. I'or all cases, if special precaulions are
taken to prevent microphonics, the usable stage
gain is then limited only by the success of the
method employed and the clectrical characteristics
of the valve.

This valve can be used either in eathode or grid
leak hiassed circuits. The former is recommended
for general practice to lessen the inlluence of the
variation in the wvoltage at which grid current
commences to flow. This variation continues
throughout the normal life of the valve,

The 6NE because of its extreme fexibility in
application and its exccllent electrical characteris-
tics will find many applications in radio receivers
apart from its fundamental purpose az a double
diode super control reflexed RF pentode in 4-valve
superheteradyne receivers.

Radiomuseum.org, thanks to Martin Kent



What “I NN OV A L” means...

To the Equipment To the Wholesaler and

Design Engineer Retailer and
Servicoeman

® Added selling feaiures.

® Circuit flexibility.

® FValve and component standardisation.
® Maintenance of factory **final test” condition.

® Imiproved performunce,
® Easier restoration of receivers to factory test

@ Simplified layouts. ipecificalions after valve replacements.

® Less “within guaraniee” service calls.

® Fewer replacement valve types for a greater
number of receiver models.

To the Eqﬂipmﬂnt ® Greater customer goodwill,
Manufacturer

® Easier transition from design stage to Tﬂ thg CustﬂMEr

production lines,
® PBetter receivers incorporating the most

® Smouother production flow., modern features.
® Smaller parts stock lists. ® More hours of trouble-free service.
® CGreater product uniformity, ® Grealer value for money.

‘Imnoval” gives all these advantages

beﬂa use . . . ® Innoval is a hasic construction applicable to valves far
all AM, FM, and television purposes.

® Innoval ia small in size and of “All-Glags” constructinn.

® Innoval is single-ended and fitted with an internationally stan-
dardised 9-pin base.

® Innoval does not restrict the valve design engineer and force compromises
between required valve characteristies and praetical manufacturing possibilities.

® Innoval incorporates new and revelntionary manunfacturing technigques.

® Valves made in Innoval construction are more efficient and more onmifarm valve

to vaulve,

® Innoval will bring you enlerlzinment or serve in essenlial services with cqual efliciency.

® Innoval performance is not affected by extremes of atmospherie und physical conditions.

1 77
Only I nnova .’ has everything to offer everybody
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Hendon...

Radiomuseum.org, thanks to Martin Kent

where “Fnmno val” is made

The huge Philips plant at Hendan, South Aunstralia,
covers on aren of 75 acres. It is w this vast plant,
five miles from Adelaide, that Philips moved all their
Australian factories in 1947 so that thelr multiple

manufacluring activilies eould be co-ordinated and

consolidated in the one factory arca.

Separate production divisions are maintained at Hendon
for the manufacture of radio receivers, transmitters and
compaonents, communication equipment, lighting and
fluoreseent equipment, sound reproduction apparatus,
electro-medical apparatus, X-ray equipment for medical,
dental and industrial apparatus, electric shavers and
other general electronic insiruments,

One of the most important units in the Hendon plant

is the Tubhe BDivision, where a complete range of
receiving valves is produced.

The Tube Division is spacious, modern and air
conditioned. N houses some of the most up-to-date
precision machinery in the world . . . machinery that
has been wholly designed and built by Philips engineers,
Here, the “Innoval” series is now being mass-produced.
This has meant the installation of additional equipment

and the training of new staff so that the production of

the “Innoval®™ series does not in any way affect the
continuity of production of other Philips Miniwatt
valve types which will, of course, continue Lo he made
ut Hendon as long as a demand for these types remains,
Philips are confident that “Innoval® has a big future
« + « o future in which all can ghare
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