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v PHILIPE 2510 82

By PETER LANKSHEAR and JOHN W.STOKES

This article represents many hours of work on the part of the authors who
have attempted to compile a definitive account of the development of a receiver
on which nothing has hitherto been published. The authors believe the amount of
work entailed in its preparation to have been justified if for no other reason
than to provide the many N.Z. owners of 2510s with as much information as
possible on a unique receiver.

The 2510 has proved to be very much of a survivor, the number to be found
in the hands of N.Z. collectors, many of whom have two or more, proves the
point. Even though some of the remaining sets may be mute for the lack of
valves or as a result of cannibalisation, remarkably few seem to have been
scrapped altogether. Surely no other receiver of its class made anywhere in
the world can equal the 2510 in the longevity of original components; after
sixty years working examples of this Dutch built receiver exist in which no
parts other than valves have ever been replaced! No, they certainly don't
make 'em like that anymore.

¥* ¥* * 3

One of the first Philips receivers to be seen in this part of the world, the
type 2510, should be of interest to Antipodean collectors for two reasons: it
was one of only two imported models to be sold in both Australia and New
Zealand, and it was Philips' first export model. At the time of its production
in 1930 it was unique amongst European made receivers in having single-band,
medium-wave (BC) coverage only. Furthermore, it was a 'one off' model as
Philips did not produce any more special export sets until several years later,
apparently for lack of suitable export markets at the time.

The production of a special export model at the early date of 1930 raises
the question of just where did Philips expect to find a market sufficiently
large to justify the development of such a set in the days when export models
were largely unknown, at least among European manufacturers. And bear in mind

that the 2510 was more than just an existing model modified by omitting the
long~wave band, it was specially developed for the purpose. Its nearest relat-
ive was the 2511, a model not seen in this part of the world.

Because most countries where radio manufacturing was taking place at this
time had protected their home markets in in one way or another, the only way
that Philips, or any other firm, could enter those markets was by establishing
a factory within a targeted country. A case in point was Great Britain where
Philips had set up a radio factory in 1929.

The fact that export markets were not easy to find was probably the reason why
Philips had to look as far afield as Australia and New Zealand, two countries
where although broadcasting was comparitively well established, radio manufact-
uring was in its infancy and most receivers were being imported. In both these
countries Philips products such as battery eliminators, speakers and valves
were already well known, which made it a logical move to include complete
radios now that the firm had become established in this field. With the produc-—
tion of the 2510 they were all set to go.

Unfortunately for Philips, the arrival of the 2510 in Australia more or less
coincided with thé introduction of import restrictions in that country with
result that their receivers never had a chance to become established on the
Australian .market. That left only the much smaller N.Z. market, already well
supplied with American receivers, but at least there were no import restrict-
ions to contend with in those days.
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With the hoped for Australian market effectively closed there was consequent.y
14ttle incentive to develop any furthes single~band. models and for the next
few years New Zealand's requirements were met by supplying standard European
models, which from 1930 on could be sopplied from the newly established British
factory. This move enabled Philips to take advantage of the preferential

tariff rate applicable to British made goods by reducing landed costs.

Another question now arises: could the 2510 have been sold in any other coun-
tries? The answer seems to be yes, but not many. There was one further British
country whose market remained open - South Africa. Philips had recently opened
an office in Johannesgurg in 1929, incidentally some two years after the estab-
1ishment of their N.Z. branch. It is known that Philips receivers were being
sold in South Africa by 1931, so it is quite possible that the 2510 was among
the models available.

Two non-British countries where Philips products were early on the scene were
Argentina and Brazil. As examples of the 2510 have surfaced in the latter
country in recent years it seems likely that this model was sold there. In
addition, old advertisements have been sighted offering proof of importation.

DISTINGUISHING FEATURES

At first glance it might be thought that all 2510s were the same, but a
closer examination will reveal several minor differences between early and
later models. Firstly, though, a small mystery exists regarding the words
"pssembled in N.Z." to be found marked on a metal plate attached to the
rear of early models having serial numbers in the 500 to 800 range.

So far, no satisfactory explanation of this marking has been suggested.
Can it be taken at face value? Are we to believe, bearing in mind the date
was 1930, that any receivers so marked were actually assembled in this
country from kitsets sent out from Holland? Bear in mind, too, that the
type of construction used would not readily lend itself to such a procedure.
Furthermore, from the available evidence, only a few hundred sets at most
were so marked; the majority : still in existence are marked 'Made in
Holland". One suggestion is that the words Assembled in N.Z. were a ploy to
make it appear that the 2510 was not of 'foreign' origin, yet if that were
the case why was this never advertised?

The simplest way to tell at a glance whether a particular receiver is.an
early or late mpdel is to note the style of logo embossed on the main escutc-
heon plate; those embossed with six stars are the earlier, those with a
single star are the later. Be alert to the possibility that a certain amount
of cannibalisation has gone on over the years so that some receivers may
be found which do not confirm to this rule. Another point to note is the
presence of a nickel-plated surround covering the keyhole on later models.

29Z




RESCRIPTION N
1g6 As a pains powered TRF in a chest type cabinet with separate

loudspeaker, and with two screen-grid RF amplifier stages, the
2510 was a European equivalent of familiar 1929/30 American
receivers such as the Atwater Kents, Crosleys and Philcos. There
are interesting design details which illustrate some of the
differences between contemporary American and European technology
and construction.

Most 2510’s were supplied with a "Sevenette" free standing moving I
iron speaker, but an alternative was Philip’s first permanent
magnet mwmoving coil speaker, the "Permagnetic", available in
several cabinet styles including a locally made, rather plain I
console cabinet and the unusual “Consolette”, which consisted of
a table to support the receiver and with the speaker mounted
underneath. !

Except for the on/off switch, there are no controls at the front
of the receiver. Instead, tuning and volume controls are at the
ends of the cabinet. One odd feature has created a lot of
speculation. There is a lock for the lid which, despite what is
claimed in the instruction book, does not Prevent unauthorised
use of the receiver. All it does is to prevent access to the !‘
interior. It is not necessary for safety = there is an automatic.
cut out switch connected to the 1lid.

I
The colloquial term "tin trunk" for the 2510 is not really very FI
appropriate. In fact, the case consists of a metal frame and 1
Panels of "Vanherite", made from sheets of paper impregnated with
thermosetting resin and cured under high compression. A printed ‘
wood grained pattern on the outer pPaper sheet provides a high \
gloss decorative finish. The removable panel on the underside of
the cabinet, pProviding access to the wiring, is a feature which
was to become common Philips practice. t

Internal construction of the 2510 is quite different from the
conventional chassis. Instead, the Philips format is more three
dimensional, the entire assembly being carried in a very solid
metal frame. At the rear is a row of valve sockets and many of
the larger resistors, wound on glass tubing. To the front of the
valve sockets is a beautifully made brass vaned three gang tuning
capacitor with an integral drum dial drive, and under this are
the three cylindrical tuning coil cans. Shielding partitions .
across the frame provide mounting surfaces for smaller
components. Separate covers are used for the tuning capacitor and
power supply, and there is a compartmented shield box for the
first three valves. The compact power supply is a separate module
at the left hand end of the cabinet.

One electrical difference is right at_. the aerial terminal.
American broadcast receiver Practice was to couple the aerial
inductively with a small pPrimary winding on the tuning coil
whereas Philips favoured coupling via a small capacitor, in the
case of the 2510 13 pfd. 1In later models, a second capacitor of




C17

11

M

.1|

3%k -
oK)

u ov
ums.

@r:r%!ﬁ

PHILIPS 28510

DRAWN

.

9/4/91

CHECKED

s

/¢-u-1/

£

VOLTAGES SHOWN ARE TYPICAL BUT MAY VARY,
RESISTOR VALLWES IN BAACKETS ARE FOA 1921 MODELS .

2lov

- [-1V; )/

S06

MA ONET
L SPEAKER

PERMALIETIC
L2 speaxer

T

L8



only 4 pfd was provided for use with large_aerials. Results with
with a significant
increase in sensitivity with increasing frequency, and they both
had the disadvantage of detuning the input stage with change of
aerial. Later these nmethods were superseded by high impedance

Using a type E442 Screen-grid valve, the first amplifier stage
incorporates the gain or volume control R15, a 200 ohm variable
registor forming part of a string of biasg resistors in the
negative return lead of the power Bupply. Gain is controlled by
varying the bias on the input stage control grid. Contemporary
American designers Preferred to use variable cathode bias or

Screen voltage, often 1linked to another variable resistor
connected to the aerial.

In another divergence from the common American Practice of using
Primary windings for RF coils, Philips connected the anode qf the
first R.F. stage directly to the second tuned circuit. This hagm
the disadvantage of placing H.T. voltage on the tuning capacitoi‘.'
stator, and can Provide an undesirable coupling between the
following grid and the H.T. system. Another potential problem is
that the associated coupling capacitor must have exceptionally
good insulation to bprevent the grid biag of the following valve
being upset by the leakage of H.T. voltage. In a similar manner,

the anode of the second R.F. stage, another E442, isg directly
connected to the detector tuning coil.

The detector is a traditional grid leak type, sensitive, but in
1929, already obsolescent in high quality broadcast receivers.
Its chief disadvantage in this application is serious distortion
at high modulation levels, a greater problem today with
transmissions relying on heavy audio Processing to compete in the
ratings game. Connection of a gramophone pickup is ingenious.
Plugging the pickup, which would have had its own volume control,
into the socket at the rear of the cabinet automatically connects
the valve grid to a bias line, >onverting the detector into an
amplifier stage. Early sets used a type E415 triode but for later
models a higher amplification factor E424 was specified. .

The pentode output valve is the major feature distinguishing
Philips technology in the 2510. Americans were still wusing
triodes, usually a pair of low-mu type 45 valves. Philips
engineers had invented the pentode a couple of years Previously
but it was not until 1931 that America finally adopted it. A
single (C443 produces about half the audio power of a pair of
45’s, but requires only one third the anode current. By using the

more sensitive and efficient pentode, Philips receivers saved one
stage of amplification.

to two sockets, L1 for high impedance moving iron speakers and L2
for connecting directly to voice coils. Rather than being

switched, the tone control capacitor is mounted in a "tapon" type
of plug called a "tone filter", This is plugged into L1, and high

impedance speakers are connected to the back of the filter.
With paper filter capacitors and a filter choke in series with
the bias resistors in the negative lead, the power supply is
quite conventional. The full wave rectifier valve ig a Philips ,
type 506 with a 4 volt 1 ampere filament. {!

—
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RESTORATION

Restoration of the 2610 calls for a degree of dedication. Take
some time to become familiar with the various components and
their locations. When you do start work, remember that THE VALVE

TOP CAPS ARE THE ANODES AND HAVE A HIGH VOLTAGE ON THEM!

A major problem isg finding replacement valves. The sharp cutoff
E442 and the equivalent S4V Mullard screen grid RF amplifiers
were obsolete within a couple of years. Their. Buccessors, the
Philips E452 and Mullard SP4, are far too tall. 1If your main
concern is to get a 2510 operating, some of the smaller English §
Pin RF valves will do. Two types that will fit are the Mazda
AC/SG and the Osram Catkin VMS4. However, if variable-mu types
are used in the Vi1 socket, the range of volume control will be

inadequate.

The height restriction has created another restoration problem.
To fit oversized replacement valves, which by now were shielded
anyway, many servicemen discarded the valve shield box or cut
holes in its top. Fortunately, it is possible for a competent
sheetmetal worker to make a copy. Not so easy to remedy was one

effort where, to accommodate a SP4, some vandal cut a hole in. the
cabinet 1id!

The situation with the C443 is a little better, with the CV1167
and Mullard PM24A asg direct equivalents. Often though, a type
E443 or similar § Pin power pentode will be found in a 2510.
These alternatives should be used with caution as their greater
anode and filament currents could overload the power supply.

Type E415 or E424 detector triodes are .easier to find, and
equivalent 4.0 volt 1 ampere heater general Purpose triodes were
made by all European manufacturers. Many rectifiers with 4 volt 1
ampere filaments can substitute for the 506. Some suitable types

are Philips 1805, 1821 or 1823, Brimar Rl, Marconi/Osram Ul0, and
Mullard DW2. :

Typically of Philips safety Philosophy, the cabinet lid is fitted
with a mains cutout switch. This is not much of a problem as best
servicing access is from underneath. Removal of the bottom panel
reveals most of the wiring, varnished cambric sleeving over
tinned copper wire. In some instances, the original sleeving will
have perished into a sticky mess. The best remedy is to unsolder
each lead one at a time, and renew the sleeving. Mineral
turpentine is useful for removing residues. (Remember that
earlier I used the ternm dedication.) One benefit of this work is
that you become familiar with the circuit!

Next test the capacitors, which are sealed in tinplate boxes
mounted' on the partitions, for leakage. The method of grid
biassing is not tolerant of low resistance bypass - capacitors.
Check C5, cs, Cl13, and C18 carefully. Replacement is simple
enough. Uncrimp the edges of the box to release the fibre top and
dig or melt out the Pitch. Replacement mylar or polyester
dielectric capacitors will fit inside easily. Refilling with
Pitch ia desirable, but optional. Do not have it too hot or the
contents will be damaged.

Be especially wary of the grid coupling capacitors C9 and Cl16.
The slightest leakage here can be disastrous. They are inside
small cylindrical fibre sleeves which should be retained, and are
best replaced by tubular ceramic types

10
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i’ Resistors are of novel construction, being wound or i
glass tubes. Contact is made by s8oldering to metal rgzgzaitedtg:
ends of the elements, and R3 and R6 have extra rings to serve as
tie points. ' The large wirewound resistors do not Eive nmwmuch
trouble, but the high value types R5, R7, R9, R14 and R16 are
likely to have considerably altered values. Some of these will
be found inside sleeving and should be extracted carefully. To
repair them, clean off the remaining resistive coating and insert
new 1/4 watt replacement resistors inside the tubes

1

Finally, Philips made the trimmer capacitors inaccessible unless
the whole assembly is removed from the cabinet. This does mean
that knobs and fittings have to be removed before attempting
realignment, but on the other hand, there will have been less
"tweaking” in the past.

— Y

| ] ——
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Good luck!

Note:

The "L2" output sockets are intended for use with a Philips 'Permagnetic'
(moving-coil) speaker of unspecified voice coil impedance. In an attempt to
discover what the impedance is, calculations were made using the published
figures for the OPT primary and secondary turns which appear in the 1931

. Philips 2510 schematic diagram. These figures give a turns ratio of 15.33:1
which equates to an impedance ratio of 235:1. Knowing the C443 plate load
to be 15K ohms, the impedance of the speaker voice coil works out at 64 ohms.

However, this figure is open to question as the turns ratio as measured on
one receiver comes out at 23:1 which corresponds to an impedance ratio of
529:1. From these figures the voice coil impedance works out at 28 ohms.
Take your pick! The latter figure was confirmed in one case by checking
the DC resistance of a Permagnetic voice coil, which measured 22 ohms, " and
then applying the rule-of-thumb multiplier of 1.3 which gave an impedance
figure of 28 ohms.

How can this discrepancy be explained? Were there two different models of
Permagnetic speakers? If so, then there must have been receivers with two
different output transformers. The mind boggles.

The authors thank all those .members who kindly assisted by supplying details
of their receivers. In all details of some 40 2510 receivers were received
and collated, but even so it was ‘not possible extract much information from

. a tabulation of the serial numbers alone. As yet, the mystery of the
"Assembled in N.Z.* remains unsolved.

WHO WAS Mr PIMPLE?

Nowadays, humour in advertising seems, sadly, to be a thing of the past
The delightlful sketch reproduced on page 12 is one of several contained in
a8 little booklet issued by Philips Lamps Ltd in 1924. The publication of this
booklet in English raises the question of just where did Philips intend that
it’ was to be distributed. It could not have been the U.K. as Philips valves
were not licensed for sale there. So where?

Mr Pimple was a fictitous character, apparently created at Philips' behest,
by the then well known English artist (what else?), W.Heath Robinson. Heath
Robinson's characters were usually depicted as being busy constructing wildly
impossible inventions and Mr Pimple is no exception.

Such was the popularity of Heath Robinson's work during the 20s and 30s that
the phrase "a Heath Robinson contraption” became a byword for any ill concei-
ved mechanical invention. Nowadays the words have all but passed into obscur-
ity, but doubtless will be remembered by some of the long toothed fraternity.

1
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by PETER LANKSHEAR

Tl hg Philips 2510 receiver

Phlllps first export model receiver, the 2510, was first produced in late 1929 and was one of the
first Philips receivers sold in Australasia. Furthermore, it was one of only two Philips models to be
sold in both Australia and New Zealand.

Its quality and unusual appearance
make the Philips 2510 a justifiably popu-
lar receiver, and it has survived in sur-
prisingly large numbers -—— many New
Zealand collectors having more than
one. As proof of Philips durability, some
are still in working order despite being
completely original.

The equivalent larger cased European
model called the 2511 had some com-

' mon features, but clearly the 2510 was a

special design. Unlike practically all Eu-
ropean receivers, it did not include a
longwave band. It is remarkable that
Philips bothered to develop a special ex-
port model, for what by European stan-
dards must have been a very small
market.

Already many countries had import re-
strictions and tariffs to protect their
homegrown receivers.. It had become

necessary for Philips to look to remote
countries like Australia and New Zea-
land, where broadcasting was estab-
lished and most radios were still
imported.

Philips were by 1929 already well
known here for their valves and battery
eliminators, and could assume that their
receivers would sell easily. It has re-
cently come to light that the 2510 was
sold in Brazil, while Argentina and South
Africa also had Philips branches and are
likely to have sold the 2510 as well.

Philips must have considered these
combined markets as having sufficient
potential to make the development of a
special model a viable proposition.
Much of the development work and
many of the components for the 2511
were used, however.

Whatever the rationale, the 2510 was

launched. Unfortunately, before produc-
tion of the 2510 had run its course, Aus-
tralia too joined the ranks of the
protectionists.

This must have been been quite a set-
back. One outcome was that Philips did
not develop any more single band receiv-
ers — any exports to New Zealand being
the standard models, by now being pro-
duced in an English Philips factory.

Two versions

* - Despite the 2510 being in production
for only a couple of years, there were
two versions and several small variations
as production progressed.

Although a database listing 40 receiv-
ers has been analysed, there is no firm
relationship between dating and the se-
quence of serial numbers. Many receiv-
ers have, however, a date printed on one

e

Fig.1 (right): The 2510
was very popular when
combined as shown here
with the ‘Seveneite’
magnetic (moving iron)
speaker.

Fig.2 (left): Another
popular  combination
was the 2510 with the
‘Consoletie’, a table of
unusual design and
incorporating an early
‘permagnetic’ moving
coil loudspeaker.

86 ELECTRONICS Australia, October 1991
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Fig.3: There's not a lot visible under the lid of the 2510, Here the valve shielding

box has been removed, but the tuning capacitor is still hidden by its curved shield

and the power supply by the protective box visible at the left.

of the bypass capacitors. One difference
readily distingnishes the early version
from later models: the main escutcheon
plate in the early models has six stars,

‘whereas later there was only a single star.

Later still, the keyhole was given a metal
surround.
A real mystery surrounds a few New

Zealand models with low serial numbers.
Instead of the maker’s plate being
marked ‘Made in Holland’, the caption
reads ‘Assembled in N.Z.’. Leading one
to speculate what for, and by whom?
Given the type of construction, and fa-
cilities available at the time, only very
nominal assembly could have been un-

dertaken. There are no differences to dis-
tinguish the N.Z. version. Were there any
Australian assembled models? If -any
reader knows of one, please let me know.

US equivalents 5

As a mains powered TRF in a “chest’
type cabinet with separate loudspeaker,
and with two screen-grid RF amplifier
stages, the 2510 was a European equiva-
lent of familiar 1929/30 American re-
ceivers such as the Atwater Kents,
Crosleys and Philcos. There are interest-
ing design details, which illustrate some
of the differences between contemporary
American and European technology and
construction.

Many 2510’s were supplied with a
‘Sevenette’ free standing moving iron
speaker, but an alternative was Philips’
first permanent magnet moving coil
speaker, the ‘Permagnetic’, available in
some rather stylish cabinets designed by
a Sydney architect. There was also the
unusual ‘Consolette’, which consisted of
a table to support the receiver and with
the speaker mounted underncath.

Side controls

Except for the on/off switch, there are
no controls at the front of the receiver.
Instead, tuning and volume controls are
at the ends of the cabinet.

One odd feature has created a lot of
speculation. There is a lock for the lid
which, despite what is claimed in the
instruction book, does not prevent un-
authorised use of the receiver. All it does
is to prevent access to the interior. It is

Fig.4: With the bottom panel removed, most of the wiring and components are accessible.

ELECTRONICS Australia, October 1991 87
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not necessary for safety — there is an
automatic cut-out switch connected to
the lid. One possibility is that this is a
hangover from the model 2511°s lock,
which had a second position locking the
wavechange and mains switches.

Novel cabinet

- The colloquial term ‘tin trunk’ for the
2510 is-not really very appropriate. In
fact, the case consists of a metal frame
and panels of ‘Vanherite’, made from
sheets -of paper impregnated with ther-
mosetting ‘resin and cured under high
compression. A printed wood grained
pattern on the outer paper sheet provides
a high gloss decorative finish, The re-
movable panel on the underside of the
cabinet, providing access to the wiring,
is a feature which was to become com-
mon Philips practice.

Internal construction of the 2510 is
quite different from the conventional
chassis. Instead, the Philips format is
more three dimensional, the entire as-
sembly being carried in a very solid
metal frame, At the rear is arow of valve
sockets and many of the larger resistors,
wound on glass tubing. To the front of
the valve sockets is a beautifully made
brass vaned three-gang tuning capacitor
with an integral drum dial drive, and
under this are three cylindrical cans —
almost certainly containing toroidal tun-
ing coils.

Shielding partitions across the frame
provide mounting surfaces for smaller
components. Separate covers are used
for the tuning capacitor and power sup-
ply, and there is a compartmented shield
box for the first three valves. The com-
pact power supply is a separate module
at the left hand end of the cabinet.

Saiient differences

One electrical difference from contem-
porary US designs is right at the aerial
terminal. American broadcast receiver
practice was to couple the aerial induc-
tively with a small primary winding on
the tuning coil, whereas Philips favoured
coupling via a small series capacitor,
with a value of 13pF in the case of the
2510. In later models, a second capacitor
of only 4pF was provided for use with
large aerials.

Results with capacitor and inductive
coupling were similar, with a significant
increase in sensitivity with increasing
frequency, and they both had the disad-
vantage of detuning the input stage with
changes of aerial. Later these methods
were superseded by high impedance pri-

88 . ELECTRONICS Australia, October 1991

mary windings, which provided a more
even response and minimal detuning.

Using a type E442 screen-grid valve,
the first amplifier stage incorporates the
gain or volume control R15, a 200-ohm
variable resistor forming part of a string
of bias resistors in the negative return
lead of the power supply. Gain is con-
trolled by varying the bias on the input
stage control grid, Contemporary Ameri-
can designers preferred to use variable
cathode bias or screen voltage, often
linked to another variable resistor con-
nected to the aerial.

In another divergence from the com-
mon American practice of using primary
windings for RF coils, Philips connected
the anode of the first RF stage directly to
the second tuned circuit. This has the
disadvantage of placing HT voltage on
the tuning capacitor stator, and can pro-
vide an undesirable coupling between
the following grid and the HT system.
Another potential problem is that the as-
sociated coupling capacitor must have
exceptionally good insulation to prevent
the grid bias of the following valve being
upset by the leakage of HT voltage.

In a similar manner, the anode of the
second RF stage, another E442, is di-
re(;ltly gcomected to the detector tuning
coil. -

Traditional detector

The detector is a traditional grid-leak
type — sensitive, but in 1929, already
obsolescent in high quality broadcast re-
ceivers. Its chief disadvantage in this ap-
plication is serious distortion at high
modulation Ievels, a greater problem
today with transmissions relying on
heavy audio processing to compete in the
ratings game.

. Connection of a gramophone pickup is
ingenious. Plugging the pickup, which
would have had its own volume control,
into the socket at the rear of the cabinet
automatically connects the valve grid to
a bias line, converting the detector into
an amplifier stage. Early sets used a type
EA1S triode but for later models a higher
amplification factor E424 was specified.

The pentode output valve is the major
feature distinguishing Philips technology
in the 2510. The Americans were still
using triodes, usually a pair of low-mn
type 45 valves. Philips engineers had in-
vented the pentode a couple of years pre-
viously, but it was not until 1931 that
America finally adopted it.

A single C443 produces about half the
audio power of a pair of 45°, but re-
quires only one third the anode current.
By using the more sensitive and efficient
pentode, Philips receivers saved one
stage of amplification.

PHILIPS 2510:
Component values
Capacitors
C1 SuF C1280.5uF

c2 4uF C13 0.5uF
C3 fuF Cid4 0.5ufF
C4 2uF Ci5 0.5uF
C5 1uF C16 13pF
C6 . 1uF C17 13pF
C7 550pF C18 0.5uF
C8 1650nF C19 0.5UF
CS  40pF C20 0.5uF

C11 0.5uF C27 (4pF)
Resistors
R1 80k R11 100k
R2 200k (100k) Ri2 20k
R3 40k R13 35 ohms
R4 38k (30k) R14 100k
R5 50k R15 200 ohms
R6 40k R16 100 ohms
R7 2M R17 50ohms
R8 38k (30k) Ri18 50 ohms
RO 2M R19 225 ohms
R10 30k R20 40k
R21 50k (100k)
Valves :
V1 E442 V2 E442
V3 E4150rE424 V4 C443
V5 506

Values in brackets are for 1931 models.
Some sets do not have C14 or C20.

The output transformer has a tapped
secondary winding connected to two
sockets, L1 for high impedance moving
iron speakers and L2 for connecting di-
rectly to voice coils.

Here is another puzzle. In a 1931 data
sheet, the output transformer has a turns
ratio calculated to make the L2 imped-
ance a remarkably high 64 ohms. How-
ever, direct measurements on both the
2510 and permagnetic speaker in the
photograph result in a figure of 28 ohms.

Rather than being switched, the tone.

control capacitor is mounted in a ‘tapon’
type of plug called a “tone filter’. This is
plugged into L1, and high impedance
speakers are connected to the back of the
filter.

With paper filter capacitors and a filter
choke in series with the bias resistors in
the negative lead, the power supply is
quite conventional. The full wave recti-

fier valve is a Philips type 506 with a-

4-volt 1-ampere filament.

Restoration

Although as a class the 2510 has sur-
vived well, many will have suffered from
some deterioration. Restoration calls for
a degree of dedication. Take some time
to become familiar with the various com-
ponents and their locations. When you
do start work, remember that the valve
top caps are the anodes, and have a
high voltage on them!




L1

L2

A redrawn circult schematic for the 2510. The original drawings that are available are somewhat illegible.

A major problem is finding replace-
ment valves. The sharp-cutoff E442 and

. the equivalent S4V Mullard screen-grid
. RF amplifiers were obsoleie within a

couple of years. Their successors, the
Philips E452 and Mullard SP4, are far
too tall.

If your main concem is to get a 2510
operating, some of the smaller English
S-pin RF valves will do. Two types that
will fit are the Mazda AC/SG and the
Osram Catkin VMS4. However, if vari-
able-mu types are used in the V1 socket,
the range of volume control will be inad-
equate.

Possibie problem

The restricted height has created an-
other restoration problem. To fit over-
sized replacement valves, which by now
were spray shielded anyway, many

¢ servicemen discarded the valve shield

box or cut holes in its top. Fortunately, it
is possible for a competent sheetmetal

. worker to make a copy.

Not so easy to remedy was one effort
where, t0 accommodate a SP4, some

- vandal had cut a hole in the cabinet lid!

The situation with the C443 is a little
betier, with the CV1i67 and Muliard
PM24A able to be used as direct equiva-
lents. Ofien though, a type E443 or sim-
ilar 5-pin power pentode will be found in
a 2510. These alternatives should be
used with caution, as their greater anode
and filament currents could overload the
power supply.

Type E415 or E424 detector triodes are
easier to find, and equivalent 4.0-volt 1-

ampere heater general purpose friodes
were made by all European manufactur-
ers. Many rectifiers with 4 volt 1-ampere
filaments can- substitute for the 506.
Some suitable types are Philips 1805,
1821 or 1823, Brimar R1, Mar-
coni/Osram U10, and Mullard DW?2.

Typically of Philips safety philosophy,
the cabinet lid is fitted with a mains cut-
out switch. This is not much of a prob-
lem, as best servicing access is from
underneath. Removal of the boitom
panel reveals most of the wiring, consist-
ing of vamnished cambric sleeving over
tinned copper wire.

In some instances, the original sieev-
ing will have perished into a sticky mess.
The best remedy is to unsolder each lead
one at a time, and renew the sleeving.
Mineral turpentine is useful for remov-
ing residues. (Remember that earlier I
used the term dedication.) One benefit of
this work is that you become familiar
with the circuit!

Rehuiiding capacitors

Next test the capacitors for leakage.
These are sealed in tinplate boxes
mounted on the partifions. The method
of grid biassing is intolerant of leakage in
bypass capacitors. If C5, C6, C13, and
C18 measure less than about 10 meg-
ohms, renew the contents,

Repairing the capacitors is simple
enough. Uncrimp the edges of the box to
release the fibre top, and dig or melt out
the pitch. Replacement mylar or polyes-
ter dielectric capacitors will generally fit
inside easily.

Refilling with melted pitch is desir-
able, but optional — and do not have it
too hot, or the capacitors may well be
damaged.

Be especially wary of the grid cou-
pling capacitors C9 and C16. The slight-
est leakage here can be disastrous. They
are inside small cylindrical fibre sleeves
which should be retained, and are best
replaced by tubular ceramic types.

-The resistors are of novel construction,
being wound or deposited on glass tubes.
Contact is made by soldering to metal
rings at the ends of the elements, and R3
and R6 have extra rings to serve as tie
points.

The large wirewound resistors do not
give much trouble, but the high value
typesRS5,R7,R9, R14 and R16 are likely
to have considerably altered in value.
Some of these will be found inside sleev-
ing and should be extracted carefully. To
repair them, clean off the remaining re-
sistive coating and insert new 1/4-watt
replacement resistors inside the tubes.

Finally, the trimmer capacitors are in-
accessible unless the whole assembly is
removed from the cabinet. This does
mean that knobs and fittings have to be
removed before attempting realignment,
but on the other hand, generally there
will have been less ‘tweaking’ in the
past.
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Vintage

by ROGER JOHNSON

" Revisiting the Philips 2510 receiver

" This novel receiver, generally known: as the tin trunk’
Lankshear back in October 1991. Six years later, it is
from 1929 and was Philips’ first export model, being sol

. Anyone who has attempted a restora-
tion of this remarkable receiver is most
likely to both curse and adulate the
wretched thing in the same breath! For
those contemplating a repair or restora-
tion, the previous article will probably
need to be read in conjunction with this
coluimn. The identification of circuit
components in ‘this text relate to the
component markings published with the
circuit in the earlier article, which we’re
also reproducing here for convenience.
. To begin, it might be as well to point
out the subtle variants. Speaking per-
sonally, I have owned, repaired or
inspected about a score of these sets,
and I cannot remember any two of them
being absolutely identical. However,
given the ‘hacking about’ that some

SRR A e ) =
Fig.1: Underneath a 2510, probably of the later variety. Note the capacitors,

have clearly endured, there is every

chance that there may well have been

identical sets in their original state.
Listed below are most of the varia-

tions: .

(a) Earlier and later sets, denoted by the

number of stars on the front escutcheon:

This was fully discussed in October ‘91..

, It would appear that the earlier six-
star models are not as prolific-as the
later models, and the following obser-
vations relate to the later models:

(b) The dial escutcheon. Some are bur-
nished copper to match the escutcheons
on the side panels, while others are nick-
el plated. It is most unlikely that the

front escutcheon has been removed at

some stage, replated and replaced.

{(¢) The block capacitors. Some have the

square types as shown in the earlier arti-

cle, and some have more modern-look-

set, was discussed in this column by Peter
time to have another look. The 2510 dates
d widely in both Australia and New Zealand.

ing ‘can types painted blue with the
‘Philips’ logo stencilled on them.

(d) The RF coupling capacitors C16 and
C9: Some are enclosed in red empire
cloth or ‘cambric cloth tubing as
described in the earlier article, while
others are of the moulded bakelite type
with solder lugs, are firmly soldered to
the grid pin of the appropriate valve and
are mounted vertically. -y

(¢) In some receivers the anode decou-
pling resistors R4 and R8 are divided
into two parts, which are now designat-
ed R4A and R4B etc., in the under-
chassis diagram.

(f) The coil cans. In some sets they occu-
py almost the entire width of the parti-
tion, while in others they occupy about
half the width, clearly revealing the vanes
of the quite impressive tuning capacitor.

e
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and R8A and R4A as indicated in Fig:4.

3

R v



b na connections. :

(h) The lid lock. Some had the lock and
%  key, others did not. Itis fairly easy to'see
& if there would have been:a lock, because
# the hasp is most likely to-be still retained
% in ‘the lids €ven if: the :mechanism. has
B since: disappeared.::Of .the- ones- fitted
¥ with a lock, some had.a key escutcheon
~ others did not::

(i) Supply: voltaée Thls needs careful
3 attention. On the rear panelis a maker’s

plate which - states. the: model number

(stencilled) and stamiped on-the plate is* -

¥ the supply voltage and. the- serial num-
- ber: Quite a few of these-sets are for:

210V AC only, and SHOULD NOT be
% Tun at 240/250 volts. If the:plate is miss--
¥  ing, which is unfortunate, the only way

& to tell is to connect 4V AC to one of the

filament windings and then measure the{

¥  voltage on the transformer primary.

(i) Finally; some sets had a small- tm-
- plate’ rectangular -window- with. a. fine

& - wire soldered across the rear opening, to

.'1.“ - form the reference lineifor the-dial read- - | -
& ' ing. This little window was fixed to the - |+ -

f. back ‘of the inside of:the lid, directly
> behind: the dial escutcheon and fixed

g with the same rivets. In other sets, the -
. .dial reference line was a small piece-of -

e fine wire- affixed to a small- fibre ‘up-

_stand which was boltgd to the chassis. .

H:'© So there we have two classes of
B 2510, and within the second class there

i,

g e, g e o

arenine dlfferent sub-classes each W1th

two. poss1b111t1es

Constructlon

:.-Although - Philips i)todueed sound
<des1gns .which performed - well, their
manufacturing: .

engmeenng -was,
depe_ndmg -ipon -one’s ‘point of view,

either-“simply unorthodox’ or ‘a rotten
flamin’ mongrel’. Those who are:more

kindly disposed are Phlhps enthus1asts

‘others are-not! -

‘1t is difficult to see an Amerlcan
manufacturer engaging in the rebated

the valve box and the large fully

.enclosed - tuning . gang.- Then dgain, it

would bea-dull world indeed if every-

thing- was:the same,-and the: pleasing

lines: and proportions ‘of the 25 10 con-
tr1bute te its. beauty and appeal

V
The sketch of F1g 4 shows the. loca-

‘tion:-of the ‘major -components. Figs.5
:and ;6 show the connections to-the ter-
‘minal strip and the capacitor box. These
have been traced over many hours by
:  'the author,-and are not taken from offi-
lid, and the very tricky pieces of sheet
metalwork of the power supply cover

cial service literature.- Figs.7 and 8
show the connectxons to the volume

A9

Fig.4: This diagram shows the location of the major cemponente visible in Fig.1.
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control and the power transformer.
‘When repairing one of these sets, be
sure to use the circuit diagram and the
layout. For those unfamiliar with the
valve connections, be sure to refer to the
B5 base diagram given in the valve data
books and not theé UY base diagram.
Each of the valves was available in both
the European and Amencan bases!

‘Bush carpentry repairs -

Finding valves for these receivers is
a problem and it appears to have been
a problem for a considerable time.
Indeed, Neville Williams wrote in
Radio and Hobbies in December 1941
to March 1942, about the problem of
valve replacement for the then ‘older’
sets, with particular mention of the
earlier European types. Consequently,
many repairs in days gone by have
centred around finding a suitable
equivalent valve or valves for those
that have expn'ed =

Amongst these repairs have been
substituting a standard type 80 rectifier
for the 506, running it on the same 4V
hedter winding and . ‘hoping: for the
best’. Other attempts were to _replace
the: valve sockets with the ‘P> type-and
substituting ‘types-:AF3- for the-RF
amplifiers,-a: ‘whatever” for. the. detec-
tor, and-an AL3. for the output valve. -

I found that another would-be repair-
er had mounted a small autéirans-
former under the chassis to stép up the
heater voltage-to .6:3V; and: inserted
three type- 6SH7’-s and: a 6V6'GT for -

“Varia¢”
‘Otherwise; the power ‘transformer:
~have 1o be removed, stnpped and
‘,p.-"‘_iwound ~ which s’ time con: ummg.
r - ‘and expe' ve. It ] ez

Flg2 This rathier bedraggled spec:men is actually complete, and restorable,
although a valve box wIII have to be made Note the dlfferences from Fig.1

sprayed to prov1de RF shleldlng The

valve box was discarded as it was not

tall enough, and no longer ‘necessary
for sh1e1d1ng purposes

Gettlng them gomg

‘The " following comments. and. sug-
gestions are to effect temporary,
reversible. repairs to a 2510 until. the
correct component carn be obtained:

Firstly. thé-power supply For- those'

sets with a: 210 volt- primary, the :sét
must either be used in conjunction: with
a. mains -stepdown transformer; ‘or ‘a
-variable - transforme"

... The next-and blggestproblem is hke-

-requires:-an “optimum load -

of the E443N and the PM24M is the

Fig. 5 The connectlons to the termmal
location diagram of Fig.4.
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Fig.6: The connection to the capacltor box.
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01ally wound, which would at least pre-
serve the original. :
-In the event of . dlscovenng a faulty

_,__v_ytransformer with- a 210 volt- primary,
common ‘sensé suggests_that it shiould

be re-wound with a.240V primary.
Unfortunately there is practically noth-
ing at all with which the. power trans

-former can be substitited. .

~:The- replacement .of- capac1tors has
been dealt with in:the previous article,

:and-the : accompanying diagram should
‘be of benefit in locatmg the individual
‘connections. The: repalr of the resxstors

is similarly covered.

dently“ there ls; a dlfference
etween: a ‘C443°, a “C443N> and a
C443N .. series 250’ ‘They each have

‘different charactensucs If you use a
‘type: PM24A,. the'"

of the: output
transformer will be u set:as this -

" 8
hnis, :as opposed to- 15,000 oh_ms for

"the C443 Otherw1se the.-other charac-

direct equivalent of an/E443H. Of the

- 'two, PM24M/E443H is by far the most
~ :suitable, and the ‘other should not be
. “consideted. An E443H with'200 volts

———————————. | only on the screen will probably draw
strip. This diagram is aligned with the =

plate current fairly similar to the C443.
Another reasonable substitute could

‘be the Tungsram type PP4, with Brimar
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‘ lyrated»at IW. Oper .

. the rating’ might fall to: 25W or so,,
which means it still draws about 0.75A. -

' — which is the difference requn'ed to )

. run the substltute valve types-'- :

HT HT V5 vi

LL L
e

SE Y \

V5 Vi-v4

210v
TAP

F' ig.7: The connectlons to the power transformer and resistors lnsrde the power box.
Frg 8: The cdnnectlons to the. volume control

PenAl COSSOI‘ type PT41 or Tnotron

- types P425 and P435 being the only
~ other candidates. All of those types,

together: with PM24A" and PM24M,

“draw 1.0A heater ciirrent’ which is in

excess of the modest: 250mA of" the

- C443. If using those types, it may be as

well to'use the high impedance connec-
tion of the output tratisformer and oper-
ate the speaker :vid a- speaker/trans
former of the - conventlonal type.

- Otherwise¢;’ the® msmatch may be too

great if using the voice coil of a modern

speaker direct to the low impedance tap--
_ ping, causing noticeable distortion. This
of coursé assumes that a “Sevenette’ or-

PCJJ speakerlsunaval_lable = e
How'"-does . jone allow ”.
mcreased heater current" S"‘

As for the RF pentodes, there are a
reasonable number of types available.
Some might not have the bakelite
screw type top caps. of the older
European valves, -but rather have a
modern style of top cap. This can usu-
ally be carefully removed, and the top
cap from a dud valve: placed in its
stead. If the correct valve types can be
procured but with UY bases, then w1th
care, those valves can be re-based. -

The alternatives for the other valves
were covered in the previous | article. -

Frame & cabinet

" metal has become rusty, -it is- best to
..temove the panels
-unScrewmg the 'BA fixing screws,

, ~;-;usmg ‘generous. doses of penetrating
_lubricants, and. sliding out the. panels.

Then have the frame grit blasted. The -.

* frame will need to be sanded smooth
. with several grades of . wet and dry’
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by carefully !

paper pnmed, undercoated and ﬁn—
ished off with a quality, semi gloss
black spray can paint. The panels can
be given a vigorous: ‘polish -with .an.
extra cut automotlve pohsh

In operatlon

The gain of these receivers is. quite’ .

sufficient for full power.to be obtained -
with using merely: three-or four feet of .

antenna, such-is- the power of modern
AM . broadcast: - transmitters.:’

" This -

reduices considerably adjacent station’

interference; and also simplifies align-

“ment, Whlch con51sts of peakmg the
"Now let’s talk briefly about restoring. ..
_ . the frame and cabinet panels. If the. .-
>’ paint-has senously detenorated, or the

and somewhat-dalmtmg th1s and the pre-'

be contemplatmg restonng these sets, i\

but up- until now have beena - little

deterred by the unconventronal layout. ¢

%utae seudis

Valves new, NOS & vintage.
Sockets books kitsets
_circuits information.

" Transformers chokes &

used amps. Repairs &
- rebuilds.

SSAE for information or
$1 stamp for catalogue

Valve Electromcs
Prylud - ACN 001944359 '

. lex thage ereless Rado Co.).
239 Australia St Newtown 2042
“P/O'Box 467 Newtown 2042
Ph 02 9557 2212 Fax 02 9516 3981
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