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STANDARD
INDICATIONS

TELEVISION.
CATHOVE RAY ETC

j e "

I @ MULTI CONNECTORS For ||
connecting power pack to
chassis, amplifier to receiver,

i et No contact until locat-

ing key finds its position.
Can be connected with eyes
shut.

10-pin type, No. 1251, 3/6d.

5-pin type, No. 1260, 2/6d.
"
0
g F
B
i
= :
o o IR D S E oo e et o Bossnammansine Danes saeavine sneonl nisomn -oo SO I MU 00t
LOW LOSS
SPECIFY FERRANTI VALVES IN YOUR NEW SET— STAND - OFF
FIT THEM AS REPLACEMENTS, BUSHING
Ferranti Valves are in use in hundreds of thousands, and some of the most For use in short-wave work where
successful World Radio Receivers use them. Full details are given in the :;e::] dz—;llaf:::ie :: sﬁ;Jeathhrouel}
new 27-page Valve Catalogue which may be obtained for 13d. post free from fo,d 700(1) vr\ojhs lgegween m:;'egc'::"
FERRANTI LTD., Radio Works, Moston, MANCHESTER, 10. e ey b Lo 3VpHE
LOW LOSS STAND-OFF
i . INSULATOR
» i) o B nl
“In “wireless’ so called, it is strange é(w, }J" 1:3 » TYPE ER]E:;(N'IU' ?i"u el suitablle
e . lon-rotating name ; ehte for use as a terminal,
* That good wiring effects such a change ; insulated ; anti-twist wedge or as a support for
“ With FLUXITE,’® said Dad on collar ; polished black, low loss coils, leads,
| x 5 white letters. {mproved P etc. No. 1.292, de-
“ I've made good what was bad, sub-connector nuts, 4 BA. signed for 10,000 volts,
«And i d th | d D stem,  Insulation  washer. 1/a
nd improved the reception and range. E:;Pan?::.ked in carton with No. 1277 designed
No. 101, Each 6d. forh 3090 huolts:
See that FLUXITE is always by you—in the house—garage—work- | [}
shop—wherever speedy u:vldermgI s neefad. Uu: for 30‘ yc:Irl COON | I || i i s e e e =
3overnment works and by leading engineers and manufacturers.
Of Ironmongers—in tins, 44., 8d., |/4 and 2/8. LOW LOSS VALVE HOOD AND
Ask to see the FLUXITE SMALL-SPACE SOLDERING SET-— CONNECTION
compact but substantinl—complete with full instructions, 1/6.
Write for Free Book on the art of ** soft*’ soldering and ask for For use with moderm plug top valves,
Leafiet on CASE-HARDENING STEEL and TEMPERING TOOLS when silent background is required with
with FLUXITE efficiency. Particularly useful on short
waves. Insulation between valve
TO CYCLISTS ! Your wheels will NOT keep round and true unless the spokes CLI;I; and h‘T‘db C%’e it lyl Ch"lﬂe"h
are tied with fine wire at the crossings and SOLDERED. This makes a much ae apecll:j '“t:l‘"s'i‘,‘“e ﬁ?d
stronger wheel. It's simple—with FLUXITE—but IMPORTANT. |22T Ee;:h i/ﬁme tube. 0.
THE FLUXITE GUN r

Is always ready to put Fluxite on

the soldering job instantly. A

Httle pressure places the right

quantity on the right spot and

one charging lasts for ages
Price /6.

| POST THE
COUPON ¥

—— —— —.

e

BELLING & LEE, LTD.
Cambridge Arterial Road, Enfield, Mddx.
S—TRIK_[’ OFTEMJ Please seﬁt: copy of free Cata-

/ oA New Catalogues.
 Radio Spares and Con-

L HAVE G
MJL MECHANICS ML HA nections,” — FREE. NOT REQUIRED ogue, dio Spares and

% ’ :
(]
|

** Radi 4 PEl el : —_———— Connections.” l

agio ' an i Plense find enclosed 8d. remittance for t

Accessories,” (Price, 6d) I *Radio and Electrical Acc:ls:gzs ree copy of [

a 2-colour book with 150 I Name '
’ |
i

illustretions including 75

blue-prints of curves,

IT SIMPLIFIES ALL SOLDERING | om. contrucion

FLUXITE LTD. (Dept. T.V.), DRAGON WORKS, BERMONDSEY ST, S.E.I. duerlsrand apecificafiong I, Tel, 11,3 |
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EPICYCLIC
DRIVE

Ideal for use where extra_fine
(umng is requue is
Epicyclic ISP st any ik ive
will it any } in. diameter shaft
condenser, resistance or volume
control, and is a midget com-
ponent easlly fixed to exlshng
drives. With positive non-sllp
action. Reliable and cient
in use. Complete with!steady~
pin pointer. Ratio 6:

List No. C.V.4. Pnce 2/9 ea.
List No. K.62(knob as shown)
Price 8d. each.

serve the flux.
resistance of 7,000 to
500-n D.C.. it is
wound with enamelled
copper wire, well insu~
lated. The adjustable
secondary contacts
form an

at 250-Volts.

DOUBLET AERIA!S

It is universally agreed that for
reception on wavelengths up to
100-metres one of lhe best (ypes
of aerial is the * Doublet.”
ananly for shorbwave work
the Bulgin ™ Doublet "' aerial is
also most satis-
factory on
medium and
ong-wave-
lengths. The
kit includes 3

all insulators, 12 down-lead mnsposmon blocks, 120ft.
L wire, etc. List No. L10. Price 10/~ complete-

ELECTRO-MAGNEJ]
RELAY{

A special electro-magnetic_ relay
utilising the well-known
eﬂiaenl-magnel system, to con-

With a bobbin

S. P.D. T. switch. Hand-
ing capacity |-A at 2-volts tol0-mA

ulgin

List No.
Price 6/~ each.

R.CI11.

ELECTRONIC H.T:
VIBRATORS

The Vibrator is a recently per-
fected method of converting
D.C., and its development has
made possible Car-radio. Made
from the highest quality mater-
ials and the Bulmn Elec-
tronic H. Er Vibrator has a work-
ing life of 1,500 hours. In
operation it is substantially
sound-proof and silent ; ftted
with a 5-pin base which is not
interchnngcable with ordinary valves. For 6-volt operation and
rectification with output up to 250 volts at up to
List No. l'fTVl Price 20/~ each.

Qu

INSULATOR

This new device fits to walls or

5 in. thick and is self-adjusting.
When fitted by bonng a 7/|6 in.
or % in. hole, it mves air-insu-
lation * with low losses, and
prevents ingress of moisture
and dirt. With long-path
lnsulntors nickel-plated metal rod, nuts
Suitable for all wave-lengths. 5000-volt in-

List No. L.11. Price 1/6 each.

glazed-porcelain
and washers.
sulation.

window frames of from | in. to| |

AND

1 enclose 3d. stamps.
NAME

AGAIN & AGAIN

BULGIN

COMpoNeNt®

Please send me Catalogue- No.

TY RADIO
TELEVISION

465 kc/s. IF. LINER

The Bulgin lF Lmer operates
from A.C.

C mBlnS of
200-250 vohs. 1t employs neon-
modulation using our well-
nown midget neon-]mp con-
nected in an oscillating circuit.
It gives an output. isolated from
the mains, which may be fed
indirectly into an LF. or F.C.
stage for accurate LF. tuning.
List No. V.T.17.
Price 12/6d. each.

Two new Bulgin !(nobs of

COUPON

de{ 1gn giving ex-~

To Messrs. A. F. Bulgin & Co., Ltd.,
Abbey Road, Barking, Essex.

156 “*M ™ for which

ccllem grip for switches,
etc., and provndmg posmve
mdlﬂhon of  position.
Moulded in polished black
bakelite with white-filled indi-
cator-line, Standard } in. bore,
steel grub-screw. 4

List No. K.78—[nstrument Knob—Price 6d. each.
List No. K.60—LargeInstrument Knob—Price 6d.each.

CHOKES by SOUND SALES =

Because
Chokes

chatter,

in

**Sound
are of such

parasitic hum

Sales *’
rigid
construction they overcome

You are safe
‘“Sound Sales '
In the October issue

and

against

feed-back distortion, so often

traceable to loose windings |
and laminations.
using
Chokes.

the technical
*“ Television

Your best defence

Take a tip from the leading
set manufacturers and from

"'—fit Erie Re-

trouble

experts of

they were specified for the sistors. Specially impreg-
* Tobe~Receiver.” Now they nated to prevent break- The ERIE
are again specified. down, they are your first 4
L. F. CHOKE line of defence against V%LUTE CONITZ?L
trouble. he volume controls tha
SOUND SALES 20-HENRY I 5 will not develop fauls
. TYPE he hard Erie resistance
Specified for the CWW.S C element plus precision

PUSH-PULL
CLASS «“B”
AMPLIFIER

Sound Sales
on Television and Radio
products, Free.

the £ xpert:

Upper

Marlborough Road,
Phone: ARCHWAY 1661-2-3.

Holloway,
(Contractors to the G.P.O., etc). i

London,

literature

N.

RESIST

| VOLUME CONTROL

'ERIE

I -ciSTOR CO.,

construction ensure

smooth, noiseless, and
positive contact for a
life-time's use. In all

values, 5,000 chms to 2

megohms.

o R S & With built-in mains switch 5/-

Write for Erie
Code Chart.
THE RADIO

LTD.

Colour

l9|

1, Golden Sq., London. W.l.
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Mullard

As in Radio reception so now in Television ; Mullard are to the front in the

design of Cathode Ray Tubes and special valves for use in Television receivers.

Cathode Ray Tube type E46-12 has been designed for high intensity, high defini-

tion picture reception. This tube has a 12 in. screen of special material giving

a black and white picture with a high degree of brilliance. We recommend

the following valves for use in Television receivers :—

MULLARY
b3 o
a8

Television tube type E46-21.
Price £15 15 0

MULLARD WIRELESS SERVICE CO.,
MULLARD HOUSE, 225 TOTTENHAM COURT ROAD, LONDON, W.l.

VALVES FOR TELEVISION RECEIVERS.

Type Purpose. Price
TH4 S.W. Frequency Changer ... appﬁ:a:ion
TSP4 High Slope H.F. Pentode ... foop O
GT4H Gas triode valve SRR 5]
TT44  Time base amplifier valve ... Ln b
HVRI  High tension rectifier o W

CATHODE RAY OSCILLOGRAPH TUBES

Type Screen diameter Price
E40-G3  70MM. .. .. .. .. 4150
o 95 M.M. i e .. 6150
E42-G6 1 160 M.M. i e .. 880
Evsy | oMM, e 1200

LIMITED

610
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COMMENT OF THE MONTH

Television is Here to Stay

T this time, when television makes its official debut as an entertain-

ment service, it is as well to remind the public generally—and its
detractors particularly——that here we have the commencement of a per-
manent institution from which most certainly there will be no turning
back. Television is just as firmly established as was any other great
invention in its infancy, all of which bhad the same uphill fight.

The results from Alexandra Palace have surprised even those who for
years have been struggling to bring this service about, and they have
silenced those who but a few months ago were speaking of television as
a dream of the distant future. In plain words, the progress made has
come as a surprise to everybody. Television starts with the difficult
handicap of comparison with the wonderful achievements of the cinema,
but even in these early days it stands the comparison well.  This country
is now well in the forefront of television development and obviously the
sane course is to foster this development unhampered by petty jealousies.

The Amateur Takes a Hand

UR publication of the constructional details of a home-built television

receiver has created an enormous amount of interest for it has afforded
definite proof that television receiver construction is within the abilities
of the reasonably skilled wireless amateur. Hundreds of inquiries have
been received regarding this receiver and chiefly they refer to performance
and cost. In the former respect we can assure our readers that the
results leave nothing to be desired. During the past month demonstra-
tions have been given to a number of independent people all of whom were
loud in their praises. In our next issue we hope to publish their opinions.
Constructed precisely to our instructions, we affirm that the results are
excellent.

The cost of the receiver will depend to a great extent upon the builder
and we can only generalise by saying that it works out at a little over
fifty per cent. that of the average commercial article, but in future issues
we hope to show how a saving can be effected in some respects. In
this issue we have endeavoured to present the constructional details as
completely as possible, but as stated last month it is our intention to
amplify these in succeeding issues.
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FROM  AERIAL

' . i 4 POWER -PACK
ATHODE R i S8 FOR_ TIMEBASE
TUBE L T ‘ -
AND

“TELEVISION’S” GUARANTEED

-~ CATHODE-RAY
|\ RECEIVER—I |

COMPLETING THE RECEIVER
AND BUILDING THE TIME BASE

“GUARANTEED”’

The television receiver here described and illustrated has been
designed and produced by experts working on our behalf for
many months.
We guarantee that the picture which this receiver gives compares
extremely well with that given by a high-class commercial
receiver, It follows that if our readers faithfully follow our
instructions in every respect they should produce a thoroughly
satisfactory receiver, but certain points must be borne in mind.
The reader who has never before had an opportunity of experi-
menting with a high-definition receiver cannot expect to obtain
maximum results until ‘he has acquired some little practical
experience. Obviously, he must feel his way, just as he had to
feel his way years ago when he started to build broadcast receivers
at home.
The precise electrical values of the components is a big factor
in success or failure. Those that we specify proved correct in our
own receiver, but there is some amount of discrepancy occasion-
ally between the rated values and the actual values of compon-
ents, and slight variation of this kind is far more serious in a
television receiver than in a sound receiver.
In spite of our great care to give all details accurately, it is
difficult in dealing with a mass of tiny detail to prevent the
creeping-in of some little omission or error ; if anything of this
sort has occurred in spite of all we have done to prevent it, we
will take the first opportunity of publishing a correction.
Subject to the above and to the employment of sound material
and components, our readers may, with every confidence, go
ahead and build for themselves a first-class receiver which,
within the range of the station, will give a good account of the
Alexandra Palace transmissions.
We guarantee that our instructions and designs are essentially
practical and sound, so much so that we have been able to make
| . an arrangement with a firm of television engineers by which
= . they will, for a moderate fee, bring into working order any
This photograph shows the units mounted in the receiver framework. receiver which has been built precisely to the instructions here

The picture is viewed in a mirror, which is not shown. given and with which difficulty is experienced.
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HIS receiver is the first high-definition model ever pre-

sented to the amateur eonstructor. Its construetion and
satisfactory performance have settled the question which
has been debated for some months — whether it would be
possible for the amateur to build his own television
receiver.

When the design was first considered the particular
needs of the amateur were kept in mind so that the
construction would be within the ability of the average
person who was possessed of a reasonable knowledge
of wireless construetion. On this account unit construc-
tion was decided upon, the units being contained in a
simple wooden chassis in such a way that they are all
easily accessible or removable. The drawing on the
opposite page shows the scheme of the complete receiver
and the drawing below the various units assembled
in the chassis. It will be seen that the complete assembly
consists of sound and vision receivers mounted on one,
metal chassis; a double time base, also one on chassis ;
three power packs for sound and vision receiver, double

time base and cathode-ray tube, a control panel (not
shown in the photograph of the complete assembly),
a cathode-ray tube and finally the loudspeaker.

Preliminary details of the vision receiver were given
in last month’s issue and in these pages are given large
detail drawings of the upper and under sides of this unit.
These drawings used in conjunection with the ecireuit
diagram, which is reproduced, provide suficient data for
the construction of the vision receiver. The sound section
will be given next month. Also in this issue full con-
structional details of the time bases are given together
with some information on the power packs. It will be
noticed that ordinary wireless constructional practice
has been observed throughout and owing to the simple
construction of the framework only the simplest tools
are necessary.

The complete receiver has been thoroughly tested on
the Alexandra Park sound and vision transmissions
and gives results comparable with commercially. produced
receivers.

THE FIRST HIGH-DEFINITION TELEVISION RECEIVER
FOR THE AMATEUR CONSTRUCTOR

MOD
" 5 © 3

[, o O o
(o] 0] (o)
0 0 (o] [o]

Ci2
CONTROL

Diagyam of the upper side of the sound and vision chassis. Only the vision components are shown in this drawing.
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WIRING AND COMPLETING THE VISION RECEIVER

A Small
Circuit Improvement

EFORE describing the actual wiring of the vision
B receiver a small modification to the circuit is sug-

gested. This modification was undergoing tests
when TELEVISION AND SHORT-wAVE WORLD went to
press, and it was decided in view of the fact that the
alteration only involved a change of the output arrange-
ment to publish the standard arrangement until string-
ent test of the modification could be made under actual
receiving conditions. These tests have proved entirely
satisfactory and the necessary alterations have been
made to the wiring diagram reproduced. It will be
remembered that a special diode unit was employed and
that precautions were necessary to ensure that the
potential difference between ihe receiver and cathode-
ray tube would not cause a breakdown. In the final

arrangement no special precautions are necessary other
than that when coupling to the grid of the cathode-ray
tube which is by a condenser of such a rating as to
effectively isolate the cathode-ray exciter voltage from
the receiver.

The actual alteration to the circuit is very simple and
: Cig and R22 are removed. The con-

is as follows

nection to the diode marked ‘‘ shield return  is taken
to the control grid of the MSP4 valve previously func-
tioning as a synchronising valve while the connection
marked ‘‘ shield ’’ is taken to earth of the receiver.
The bias resistor of the MSP4 valve should now be 300
ohms with a condenser C4 (value 50 mifd., 12 volt work-
ing) across it.

In order to preserve the higher frequencies a lower
anode resistance should be employed with this valve.
The correct value is 10,000 ohms (two 20,000 ohms in
parallel as shown in the diagram were employed in the
original receiver}.

Another point of interest is the optional arrangement
to control the first two I.F. valves with the bias poten-
tiometer instead of only the first valve.

Wiring

In carrying out the wiring first connect all heaters
with twisted wire. Notice that a complete loop circuit
is made as this prevents a voltage drop on the last
valves to be connected. Next wire all cathode resistors
and their associated condensers. It will be found
easiest to twist the wire ends of both condenser and
resistance together and solder them into position as one
unit. When secure, press firmly in position against the

°_1

ey

o o

SOUND SECTION OF CHASSIS

Ll

@) °

TR

/

[

O

This is a drawing of an widerneath view of the sound and vision receiver showing the arrangements of the components for the vision section only. Minor details
have been omitted for the sake of clarity but the layout can be followed if studied in conjunction with the circuit diagram.
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The circuit diagram of the vision receiver. The small modification on the diagram given last month and described in detail in the text is given in this diagram.

chassis. It should be noted here that the valve holders
should be riveted in position as follows. When looking
to the top of the chassis from the front of the set the
heater pins of the wvalves on the left-hand side are
placed to the left and those on the right to the right.
This will be clear if reference is made to the view of
the ilfustration of the wiring.

Study carefully the position of the holders into which
the I.F. cans are plugged. Reference to the illustration
will show that they are not all placed in the same posi-
tion (all the same way round) and, in fact, one is at
an angle of 45°. Unless this is carried out correctly,
it will be impossible to reach some of the trimmers of
the 1.F. cans.

The 1.F. transformers which have already been men-
tioned are of a special type and they are supplied pre-

tuned, adjusted and completely shielded, so that no
difficulty should be experienced with the I.F. amplifier
section as a picture is receivable without touching the
trimmers. However, when a picture is received they
may, if desired, be given a final trim when observing
the image. Normally they do not need to be touched.
If they are adjusted use a completely insulated screw-
driver; that is, one without a metal shaft:

The two on which most effect will be noticed will be
the bottom trimmer of the first I.F. and the top trimmer
of the last I.F.

The power unit will not present any real difficulty
provided precautions are taken to follow the wiring
diagram. Notice that separate smoothing is provided
for both the sound and vision sections. Connections
are made to the receiver via a multi-plug and socket

CHASSIS.

1—Aluminium to specification (Burne Jones).
CONDENSERS, FIXED AND VARIABLE.
2—30 m.mfd. trimmers tm.»e 1023 (C) (Eddystone).
1—.1 type PCP1 (C1) (Bulgin
1—.1 type PCP1 (C2 Bulgln)
1—.1 type PCP1 (C3) (Bulgin).

1—.0005 type M (C4) (T.C.C.).
1—.1 type PCP1 (C5 Bulgm;.
1—.1 type PCP! C6 Bulgin).
I—.000X tyge T.C.C.).
1—.1 type PCP1 (CS {Bulgin).
1—.1 type PCP1 (Cg) Bulgin).

1—.x type PCP1 (Cxo; Bulgm;
1—.1 type PCP1 (C11) (Bulgin
1—goo140 (C12) Eddystone).

1—.1 type PCP1 (C13) (Bulgin).
1—.1 type PCP1 (C14) (Bulgin).
31—.1 type PCP1 (Cr15 Bulgm;,
1—.1 type PCP1 (C16) (Bulgin).
1—.1 type PCP1 {C17) (Bulgin).
1—.I type PCP1 (C18) Bu]gmg
1—.0001 type M (Czo) (r.Cc.C

ulgiu L
1—.1 type PCP1 (Cz22 Bulgl 3
1—.01 type 300
1—.01 type 300 C24 T C. C
COIL

1—.1 type PCP1 ész

1—6 turn type 1050 (1) (Eddystone).
1—6 turn type 1050 3 Eddystone).
1-—4 turn type 1050 Eddystone).

1—4 tum 1050 (5) (Eddystone)

CHOKES, HIGH-FREQUENCY.

1—Type T U.S.1 (2) (Mervyn).

HOLDERS, VALVE.

7—Chassis mountmg type standard, 7-pin zChx)
4——Chassis mounting tyge standard 4-pin (Clix}.
PLUGS, TERMINALS, ETC.

r—Aerial connecting plug type 1047 (Belling Lee).
3 terminals type B (Belling

1—1I10 point plug type 1251 (Bellmg Lee).

LIST OF COMPONENTS FOR VISION RECEIVER

RESISTANCES, FIXED AND VARIABLE.
1--50,000 ochm type 1 watt ng) Erie).
1—50,000 ohm type 1 watt (R2) (Erie).

1—100 ohm type 1 watt (R3) (Efie).

1—1,000 ohm type 1 watt (R4) (Erie).
1—350,000 ohm type 1 watt (Rs) (Erie
1—50,000 ohm type 1 watt (R6) (Erie).
1—200 ohm type 1 watt (R7) (Erie).
1—1,000 ohm type 1 watt (R8)(Erie).

1—100 ohm type 1 watt (Rg) (Erie)

1—10,000 chm variable potenuometer (Rxo) (Bulgin).
1—1,000 ohm type 1 watt (R11) (Erie

!—250 ohm type 1 watt (R12) Erle)

1—1;000 ohm type 1 watt (R13) (Ere).

1—250 ohm type ¥ watt (R14) (Erie).

I—T1,000 ohm type 1 watt (R15) (Erie).

1—250 ohm type 1 watt (R16) (Erie).

1—1,000 ohm type t watt (R17) (Eme).

1—20,000 'ochm type 1 watt (R18) (Erie).

1—50,000 ohm type 1 watt (R1g) (Erie).
1—70,000 ohm type I watt (R20) (Erie).
1—20,000 ohm type 1 watt (R21) (Erie}.
1—2,500 ohm typ 1 watt (R23) (Erie).
1—20,000 ohm type 1 watt (R24) (Erie).
1—s50,000 ohm type 1 watt (R25) (Erie).

SUNDRIES.

1—Bracket for condenser drive (Mervyn).
1—Cord cable (Mervyn).
TRANSFORMERS, I.F.

4—Special shielded type TrF1 (Mervyn).
1—Special shielded type T1F2 (Mervyn).
TRANSFORMER, MAINS.
1—Special 4 volt with 3,000 volt insulation type TA1(Savage) (optional)
VALVES.

2-—MSP4 (Osram or Marconi).

1—X41 (Osram or Marconi).

4—TSP4 (Mullard).

1—D 42 Osram.
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arrangement, and the type obtainable form Belling and
Lee will be found to be very suitable. The majority of
leads connecting the units together are made in this
way through multi cables which results in a very neat
final assembly that is easily accessible.

It will be noticed from the schematic drawings that
L3 which is the grid coil for the X41, has been used
with an Eddystone base which, in turn, is mounted on
a piece of threaded rod fixed to the chassis. The other
point to notice is that the Eddystone coils L4 and Lg
used for the oscillator section underneath the chassis
have been placed over a piece of insulating material
which is fixed to the chassis. However, if you wind
your own coils according to the information given you
will be able to leave sufficient length of wire on the
ends in order to make them self-supporting.

Both these arrangements are optional and plenty of
latitude is permissible at these two points.

NOVEMBER, 1936

It is well to bear in mind that if the sound section
is not being constructed at present a resistance capable
of dissipating 60 ma. at 300 volts should be connected
between HT2 and HT - in order to take care of the
load and so ensure that the voltages will not rise on
the vision section.

It should be noted that a bracket is joined to the
transformer and this carries a socket to which are taken
the various leads. Connections are given looking on
to the top of the sockets. The smoothing condensers
and valve are mounted on a bracket which is secured to
the baseboard. = The mains input is connected by a
Belling and Lee fuse connector. The slot in the side
of the metal case then only allows it to be placed in
position or removed when the fuse cap is unscrewed.
The removal of this fuse, of course, breaks the mains
input.

THE ASSEMBLY OF THE TIME BASE

HE double time base circuit, which was shown

theoretically in last month’s issue, is assembled

on a chassis measuring 12 in. by g in. by 3 in.
deep.  Although complete chassis will be avail-
able in kit form if required it is proposed to describe
the assembly in detail for those who are prepared to
make their own apparatus throughout.

The list of components is given in the accompany-
ing panel, and slight variation in the make and size
is permissible with the exception of those items starred
in the list. In the case of fixed resistances it some-
times happens that the constructor has a stock on
which to draw and two may be used to give the value
of any one resistance specified.

Chassis
Construction

Zinc, aluminium, or sheet steel may be used for the
chassis, the latter being preferred on account of the
ease with which soldered earth connection may be
made. It is conveniently made in three parts—the main
body and the two end strips, and drilling should be
done before the end strips are fitted in place. The drill-
ing diagram is given on page 618, which, however, does
not include minor fixing holes as these are best marked
from the components.

Of the two end strips, one carries the four controls
intended to project through the top edge of the chassis
and top panel of the set, while the other holds the input
plug, socket for the deflector plate leads and input to
the ‘‘ shift >’ potentiometers.

The purpose of the various holes numbered on the
diagram is as follows:

1, Line shift potentiometer;

2, Picture shift potentiometer;

3, Change-over switch;

4, Line synchronising potentiometer;

5, Picture synchronising potentiometer.

The above will be accessible from the top of
the cabinet.

6, Bush for synchronising leads;

7, 240-line picture speed (25 cycles);
8, Line amplitude;

9, Picture amplitude;
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10, 405-line speed;
11, 405 picture speed (50 cycles).

The 240-line speed control is accommodated on a
bracket inside the chassis. All these controls are acces-
sible from the back and sides, and once adjusted, do not
need to be altered.

On the main plate of the chassis, the holes are as
follows :

=

The assembled chassis for the scanning circuit.  The pre-set controls are at
he left-hand side, the adfustable controls on the end in the foreground.

12 and 13. Valve holders for AC/P.
14. Valve holder for thyratron.
These three valves constitute the line frequency
circuit.
15 and 16. Valve holders for AC/P’s.
17. Valve holder for thyratron.
These form the picture frequency circuit.
18 and 19. Holes for electrolytic condensers
Cz and Cg in the diagram.
Two further holes will be required in the chassis,
midway between holes 12 and 15 and 13 and 16. These

]
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are to take the spindles of two voltage tapping resis-
tances in the valve anode circuit (R1o and R24 in
the diagram). If desired these can be omitted and the
fixed resistances used as shown, but if extreme accuracy
of adjustment and consequent improvement in scan is
required, they should be fitted. Once set, they need not
be altered until a new valve is inserted in the push-puil
pair.

Holes 20, 21 and 22 in the lower flap of the chassis
fit a two-pin mains socket (20) Bulgin Type P.z0 or its
equivalent; a five-pin Belling-Lee socket (21), and a
four-pin valve socket (22).

Preliminary Work
on the Chassis

After cutting the metal for the chassis and drilling
the holes in the main part and side flaps, the end strip
containing holes 1 to 5 should be lined with a strip of
paxolin or ebonite cut to the dimensions on page 619.
This serves to insulate the spindles of all the resis-
tances from the main chassis, which is desirable as
some are at 1,000 volts potential to the chassis.

B
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Before fitting the paxolin strip behind the metal,
chamfer the edge by hole 1 so that it fits snugly with
the second strip running behind holes 6 to 11. This can
be cut at the same time, and after both have been fitted
into position they can be secured with screws (6 B.A.
1 in. round head) or round head rivets, one at each
corner. The long strip should have two extra rivets in
the centre to kecp it tight to the metal. After the strips

Above : Details of the wiring to the change-over switch.
Note the insulated bush where the spindle passes throngh
the chassis.

SWITCH CONNECTIONS
H.T, input.

240 picture resistance.

Joined to 2.

405 picture resistance.

405 /line resistance.
Joined to 7.

240 line resistance.

Joined t0 4.

Anode resistance of AC|P.

Anode resistance of other AC|P.

Lead from H.T. to switch.

Resistance in series with 10.

Left : View of the underside of the chassis before the
final wires are inserted. The line frequency resistance has
been omitted to show the change-over switch.

have been fixed on the clearing holes for the potentio-
meters can be drilled § in. clearing.

The mounting for the change-over switch can now be
made from a strip of paxolin 1 in. by 2 in., held off the
underside of the chassis by a packing disc of the same
material } in. thick. When the two Bulgin switches
(Type S.81.B) are mounted, the spindle will then be
level with the hole in the centre of the top end piece
(Hole No. 3). This hole requires to be § in. clearing

for an insulating bush as the spindle should not be

allowed to touch the chassis. Make sure when fixing
the switches that they operate the same way to avoid
confusion in wiring later. The spindle is 3/16 in. dia-
meter brass and can be purchased with the switches.

The next stage is the fixing of the valve holders,
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THE TIME BASE CIRCUIT AND COMPONENTS

which again can be riveted in place if desired. All
should point with the anode socket upwards, i.e., to
the end of the chassis which contains holes 1 to 5. To
save trouble this should be marked ‘‘ top end,”” and the
side with holes 6 to 11 marked *‘ back end.”

The isolating condensers for the deflector plates now
require two clips to hold them against the sides of the
chassis, and these can be bent from the same metal as
the chassis and soldered into place. It is most impor-
tant that the condensers are not allowed to shift when

Yi Y2 250y
o o

Os
The theoretical circuit of the time base.

X2 COMPONENT VALUES FOR DOUBLE
Baird. TIME BASE. EMI

R 1.— 1 megohm
R 2.— 3 meg. .5 meg.
R 3.— 50,000 ohms
R 4.— 100,000 ochms

= | R 5— 150,000 ochms
R 6.— Optional
R 7.— 5 megohms,
R 8.— 2 megohms
R 9.- 11,000 ohms
Ri1o— 30,000 ohms
Ri1. 170,000 chms
Ri12.- 2 megohms
Ri13.— 200,000 ochms
Rig. 5 megohms
Ris } 100,000 ohms,
R16.— centre tapped
R17.— 1 megohm
R18 2.5 meg. .5 meg.
Rig. 50,000 ohms
Rzo. 100,000 ohms
Ra1 150,000 ohms
Ra22 Optional
Ra23. 5 megohms
Rag4. 18,000 chms
R25 85,000 ohms
R26.— 2 megohms
R27.— 5.500 ohms
Ra8.— 2 megohms
R29.— 100,000 chims
R30.— 5 megohms
Ci1— 50 mfd.
C 2.— 50 mfd.
C 3.— .1 mid.
C 4.— .1 mfd.
C 5.— .1 mfd.
C 6.— .1 mid,
C 7.— .1 mfd.
C 9.— 50 mfd.
Cro.— .oor mfd.
Crr.— .ooxr mfd.
Crz.— 0.1 mid.
Cr3.— 005 mfd.
Crg.— 0.1 mifd.
Cr5.— 12 mid.
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Details of the time base chassis.

618

the tags and the chassis is small. The position of the
condensers is shown in the photograph of the underside,

The end flaps of the chassis can now be. fitted into
place and held either by rivets or 6 B.A. screws. Each
screw in the corner nearest the bottom of the chassis
should have a soldering tag fitted beneath it for earth-
ing connections, but in most cases these can be soldered
direct to chassis.

The final fittings before the chassis is ready for wir-
ing are: Holes for fastening down the two 5-way group
boards on each side of the change-over switch; holes
for the sockets in holes 20 to 22. It is not recom-
mended that the mains socket be riveted owing to risk
of breakage. The Belling-Lee socket can be mounted
with the key slot downwards.

The first stages of the wiring can be completed before
the electrolytic condensers are screwed into place as
the chasssis can be laid flat without them. The resis-
tances in the centre of the chassis can also be added
after a time.

The
Circuit

The brief description of the circuit given last month
can conveniently be elaborated here so that the con-
structor has a clear picture of the function of the various

components.
It is sufficient to consider only the first three valves
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of the theoretical diagram on page 618 as the circuit is
duplicated with slight modifications for the picture
frequency.

It is well known that provided the charging poten-
tial of a condenser in series with a resistance is kept
low the charge takes place at a uniform rate. The
bias of the discharge valve on the left of the circuit is
therefore adjusted so that the condensers C4 and C3
do not exceed 8o-100 volts potential hefore discharge
takes place. The potential across the condensers is ap-
plied to the grid of the first valve of the push-pull pair,
which only receives half the potential of the discharge,
C4 and C3 being in series. This gives a reasonable

COMPONENTS FOR SCANNING CIRCUIT,

FIXED RESISTANCES— B.I. (Mervyn)

One Watt (Dubilier). 4—o.1-mfd. 2,000-v. working,
3—I-megohm tubular.
1—200,000-chm 2—o.1-mfd. 1,000-v. working,
3—150,000-chm tubular.
1—100,000-chm 2——o0.001-mfd. 1,000-v. working,
1—3500,000-chm tubular.
1—85,000-0chm 1—o.1-mfd. 1,000-v. working,
1—30,000-0hm tubular.
1—20,000°chm 1—o0.005-mfd. 1,000-v. working,
1—15,000-0hm tubular.

1—10,000-0hm
1—5,500-ohm
Half Watt (Bulgin).
4—s5-megohm
4—2-megohm.
POTENTIOMETERS
(Reliancej},

VALVE HOLDERS.

6—Chassis mounting 5-pin
{Bulgin).

SUNDRIES.

1—5-pin plug and socket type
1260 (Belling-Lee).

1—Type P.20 Mains connector

2—2.0-megohm (Bulgin).
2—o0.5-megohm 1—Type SW._41'5-pin socket
2—o0.I-megohm Bulgin).

2-—350,000-chm

1—Type P.3 5-pin plug(Bulgin).
2—100,000-0hm special with i

2—Bulgin S.81 B. switches

centre tap. (Bulzin).
CONDENSERS (Dubilier). 2—3("3‘%‘{;&3‘ Echeitotds
2—T“}:g:k4i:z_x so-mid. 1z-v. 2—Valve top caps (Bulgin).
1—Type 3004 30-mfd. 50-v. VALVES.

working. 2—Mazda T.31 Thyratrons.
1—Type 3016 12-mfd. 50-v. or Ediswan HE/A.C.1.

working. 4—Mazda A.C./P.

value of striking potential for the thyratron and avoids
overswinging the valves. The rate of charge of the
condensers is controlled by the resistances R1 and Rz,
which are semi-variable. As these give the line fre-
quency they must be altered in value for the 240- and
405-line pictures by means of a changeover switch.
For 240 lines the values are 3.5 megohms total and for
405 lines 1.5 megohms total, and these are distributed
in the circuit assembly as follows :

240 lines: 2.0 meg. variable, 1.5 meg. fixed.

405 lines: o.5 meg. variable and 1.0 meg. fixed.
Any other combination could be used, but the above
will be found to give smooth control and is sufficient to
compensate for variations in capacity. The change-
over switch is connected to the H.T. positive and in-
serts one or other of the resistance chains in the
charging circuit.

The thyratron is self-biased by the variable resist-
ance R3 by-passed with the condenser Cz. It might
be thought that self-biasing of a discharge valve in
which the anode current is not flowing continuously is
impracticable, but provided that the time-constant of

the condenser is sufficient to ‘‘ hold the bias ’’ the -

arrangement is quite satisfactory. The value of bias
of course controls thé amplitude of the picture and
line, which varies slightly between the two systems.
This variation is small, however, and it was not thought
worth the added complication of two adjustments on
the bias resistances.
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Paraphase
Connections

The first valve of the push-pull pair feeds one de-
flector plate direct through the condenser Cjs, the plate
being marked Yi. A resistance R7 connects this
plate to earth, an essential connection if wandering of
the spot is to be avoided. In the anode circuit of the
valve are two resistances R1o and 11 which are
200,000 ohms in the case of the picture frequency and
100,000 ohms for the line. With high overall voltages,
advantage can be taken of high anode resistances to
give a long straight portion of characteristic. ~ The
anode resistance is tapped for the first 30,000 ohms or
so, the tapping being connected to the grid of the
second push-pull valve to give the well-known ‘‘para-
phase’’ connection. _

If the valves are accurately matched this tapping
could be fixed at 1/Mth that of the total anode re-
sistance, where M is the stage gain of the valve, but

..1'——i——z"——r— a"——t‘—z'—t z'—-':-—z—-!
&6 0 g0
l e L]

\AII holes ¥a' Clear for Polenfiomelers
e 2"—epe— Ve Yo —efe— 2T o]
£ 0
9 less Yio —{———————
e Clear for

Polentiomelers

Details of paxolin or ebonite strips for insulating potentiometers from time
base .chassis.

15
=pe

All @BA. Clear

in practice it is preferable to be able to vary the tap
and check any distortion arising from mismatching.
C6, the coupling condenser between the valves, should
be able to withstand the full H.T. voltage which may
be applied to it if one valve is pulled out of the socket.
Both valves are biased by the resistance Rg in con-
junction with the condenser Cr, and the plate Y2 of the
tube is connected to the anode of the second valve
through the condenser C;7 as before. This plate in-
stead of being returned to earth is connected through
a high resistance to a shift potentiometer which is
shown as Ri5, Ri16 being the corresponding one for
the other circuit. These potentiometers are of special
construction, having a centre tap brought out in addi-
tion to the slider. This tap is connected to earth, and
the slider can thus move either ‘‘positive’’ or ‘‘nega-
tive’’ with respect to it. The picture can therefore
be moved in all directions on the screen.

The supply for the shift potentiometers is necessarily
obtained from a separate source, as the centre point is
earthed, but a simple valve rectifier is all that is neces-
sary as the load is small. The terminals marked S
are for feeding the synchronising signal to the grids
of the thyratrons, and the amplitude of the signal is
varied by the resistances R4 and R20. From the line
drawn down the diagram through R2z0 the circuit is
identical with that just described except for alteration
in the value to accommodate the picture frequency.
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The values of charging resistance Ri17 and Ri8 for
the two systems are as follows:
240-line: Total 4.0 megohms, made up of 2.0 vari-
able and 2.0 fixed.
405-line: Total 1.5 megohms, made up of o.5 vari-
able and 1.0 fixed.

Theoretical diagram of H.T. supply unit for time base and tube.
switch operated from the heater windings switches on the H.T. transformers
after the cathodes have been warmed up. The two chokes L 1. arz iron cored.

A delay

These values are changed by the second changeover
switch coupled to the first.

Wiring the

Chassis

The wiring of the chassis should be carried out with
due regard to the potentials likely to exist between the
various leads, and wherever possible high voltage
wires should not run close to the metal chassis, unless
the user is satisfied with the quality of the insulation.
Ordinary systoflex cannot be relied on for high voltage
at high frequencies, and if no better insulated wire is
available, at least two thicknesses of systoflex should
be used, one threaded over the other.

Particular points to be noted in the wiring and joint-
ing are as follows:

Take care that no wire ends protrude through the
holes in the variable resistance tags to touch the chas-
sis behind them.

See that the tags on the §-way group boards do not
touch the underside of the chassis. It is preferable to
bend them up slightly to clear the metal by a good
margin. Do not let a blob of solder run down to the
chassis from the tag.

The few resistances which are in the wiring must
have their joints protected with systoflex, particularly
if they are tucked away under a component. Do not
let any resistance touch the chassis, even if they are
of the insulated type—it is safer.

Take particular care to wipe off all traces of flux
from the joints to the valve holder legs and to the
multi-pin sockets.

Make sure that all condensers in the wiring are
rigidly held and will not flop when the chassis is turned
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on end. It isa good, if drastic, test to shake the chas-
sis violently when finished and then examine the wiring.
If nothing has come out of place you may be confident
that nothing will give trouble due to vibration in the
finished set.

Finally, watch for loose blobs of solder and stray
wire clippings as each joint is made.

When the chassis is ready for wiring, all the com-
ponents with the exception of the condensers men-
tioned before and the central resistances should be
firmly in place. The resistances in holes 6-11 should
all have their tags turned upwards, as also the resis-
tances at the top end of the chassis. The wiring may
be commenced with the heaters, which are connected
in parallel down both sides of the chassis, the leads
being twisted together between the valveholders.

An additional refinement is the screening of these
leads in flexible braiding, but this should not be neces-
sary in all cases. A great deal depends on the posi-
tion of the other wiring, and if obstinate A.C. inter-
ference is found later, it may be necessary to rewire
with braided flex. The heater leads are connected to
the sockets of the 5-pin holder in the centre of the bot-
tom flap, marked 3 and 5. (The numbering of the
sockets will correspond with the pin numbering found
inside the plug portion.)

After the heater wiring the cathode resistances can
be connected across their respective by-pass conden-
sers and soldered in place. The condensers can rest
tightly against the chassis at the botton making sure
the polarity is correct. The output condensers to the
deflector plates can then be connected, one end going
to the anode socket of each valve, and the other to a
socket on the five-pin valve holder at the bottom of the
chassis.

The convention adopted for the wiring of this holder
(which, however, is not important) is:

Grid pin: X1 plate.

Anode pin: Y1 plates.
Filament pin: No. 3 X2z plate.
Filament pin: No. 4 Y2 plate.

The centre pin is earthed to chassis for convenient
earthing at a later date. At the same time the 5-meg.
resistances can be soldered from the grid and anode
pins to earth. The resistances in the filament pin leads
will be taken to the tappings on the shift potentio-
meters at the other end of the chassis and can be left
till later.

The grids of the thyratrons can now be connected to
the synchronising potentiometers, the wires being
tucked under the side panel on the chassis. The bush
for the synchronising leads is so placed that these come
straight in from the set without liability to interference
from the leads in the time-base.

The wires from the mains plug can also be run round
the chassis in the corner to the two potentiometers on
the top strip, and the centre taps of these can be sol-
dered to chassis or to a convenient tag. The centre
tap to the deflector plates will run over the lower wir-
ing and should be left.

Before proceeding further the two electrolytic con-
densers and the centre resistances should be fitted in.
The latter will need insulating bushes for safety, as their
spindles are at full H.T. to chassis. Any reliable make

(Continued on page 646)
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Television again occupied a
very prominent place at the
Berlin Radio Exhibition al-
though it is not proposed at the
present fo place receivers on the
market. Considerable atten-
tion was given to adequate
demonstration of the various

TELZYISION
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receivers shown and in ona
instance, as shown by the
accompanying photograph visi-
tors to the exhibition were
enabled to see the actual
artists and the reproduction on
the screens of the receters
simultaneously.

GERMAN TELEVISION PROGRESS

AS REVEALED AT THE BERLIN RADIO EXHIBITION

HE Berlin Radio Exhibition was
T held from August 28 to Septem-

ber 6, somewhat later this year
than usual, due to the Olympic
Games, which took place earlier in the
month.

As in previoas years a good deal
of prominence and space was allotted
to the television exhibits. It should
be explained that the picture stan-
dard of the ultra-short wave trans-
missions is still 180 lines, 25 pictures
per second, but that most firms in ad-
dition to receiving this picture have

concentrated in the past year on rais-
ing the definition to 37s5-line inter-
laced scanning.

In additton to the Post Office itself,
the following firms had stands : Fern-
seh A.G., Telefunken, Loewe, Lorenz,
German Philips and Te-Ka-De.
The Post Office had on its stands a
large number of television receivers
supplied by the various research com-
panies. These receivers, which are
all worked on a i8o-line definition,
picked up a variety -of transmissions,
sometimes by radio, sometimes by
line. An interesting exhibit of the
Post Office was a small open-air tele-
vision stage, which had been erected
just outside the Exhibition Hall, on

The photograph on the left
shows  the cathode-ray pro-
Jector and control rack em-
ployed by Fernseh A.G. On
the right is a picture of an
electron camera of the Farns-
worth type also used by Fernseb
AG.
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which rmusical performances and
dances of a national character were
given, several times each day. These
scenes were televised by means of an
intermediate film van, or by means
of the Post Office’s own Iconoscope
transmitter. The results in both
cases were very good. Furthermore,
the Post Office had a mechanical 375-
line film transmitter on their stand,
and occasionally showed pictures re-
ceived from this transmitter. These
pictures were of very poor quality in-
deed, considering the high number of
lines used. 1t is no exaggeration to
say that these pictures were worse
than the 180-line picture radiated
from the ultra-short wave transmitter.
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The Berlin-Leipzig television-tele-
phone cables had been extended from
the centre of the city to the Exhibi-
tion Hall itself, and in the television
section two booths were erected
where visitors could speak to and see
persons in Leipzig, or at one of the
two public television offices in the
centre of Berlin. Two receivers
mounted outside these booths enabled
the general public to ‘‘ tap >’ both
visually and aurally on these long dis-
tance conversations.

Fernseh A.G. and Telefunken are
the biggest and most powerful of the
German television firms, and annually
these two firms compete for the
laurels of the best picture at the Ex-
hibition, with the firm of Loewe
usually as a very close runner-up.
The exhibits of these three firms are
worth while describing in detail.

Fernseh A.G.

Receivers

Fernseh A.G. showed a series of
new home receivers with a picture
size of about 7 ins. by g ins. In these
receivers special attention has been
paid to simplicity of handling and to
the height of the picture relative to
the ground. In addition to these
standard receivers the company
showed several so-called special re-
ceivers which showed cathode-ray
pictures of the unusually big size of
12 ins. by 14 ins. The tubes them-
selves had a diameter of the order of
18 ins. or 20ins. These receivers
are not intended for home use, but
for special purposes such as public
viewing rooms. The screens are

rather curved, but the impression
made by these pictures was very
good, and seemed to indicate that the
public wanted bigger pictures than

they can get on an ordinary cathode-
ray receiver to-day.

Other exhibits of this firm was the
electron camera of the Farnsworth
type, which had been used with a
considerable amount of success for
transmissions of certain out-door

events during the Olympic Games. A

-
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from a small but very intense cathode-
ray image. It should be said at the
outset that the results were in almost
every case very disappointing, and
the picture shown by Fernseh A.G.
was a particularly poor example. The
picture was dim and completely de-
void of any detail or half tones.

In spite of the great progress made
during the last year with the elec-
tronic transmission cameras the Ger-
man authorities feel that the inter-

The only mechanical receiver shown was the Te-Ka-De. This photograph shows the 180-line receiver giving
a projected picture.

special studio had been erected with
a small stage from which scenes were
transmitted by means of the electron
camera. On several days the camera
was placed outside the Exhibition
Hall and passing. street scenes were
transmitted to the inside. These
transmissions were on a definition of
180 lines, and these pictures were
very pleasant.

The 375-line film transmitter
using a scanning disc was an inter-
esting piece of work, interesting inas-
much that it showed that even for an
extremely high number of lines the
Nipkow disc is still a useful piece of
apparatus. The transmitter is simi-
lar in appearance to the 320-line
transmitter exhibited last year. The
pictures received from this transmit-

| ter were extremely good and amongst

the best shown in the Exhibition. The

. only criticism to be levelled against it
| was that some of the holes in the scan-

ning disc were blocked up so that the
picture suffered from horizontal dark
lines. As regards detail, contrast
range, and brightness, these pictures

"~ were without equal in the Exhibition.
i

=

This photograph shows the chassis of the Loreny

receiver.

4 - ol LM e S
. . -

A new development shown this
year by all the cathode-ray firms was
the projection of reasonably big pic-
tures (that is about 2 ft. by 2} ft.)
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mediate filin mcthods of transmission
stll has a great sphere of usefulness.
It is for this reason that ‘he German
Post Office ordered a second inter-
mediate film van from Fernseh A.G.
in addition to the one supplied by this
company two years ago. This van
is a very remarkable piece of appara-
tus, beautifully built and giving
beautiful results. ‘The definition is,
of course, 180 lines. It is interest-
ing to note that the spot-light trans-
mitters used in the television-tele-
phone service were all supplied by
this company.

Telefunken

The Telefunken exhibit was re-

" markably successful both from a tech-

nical and from an enteriainment point
of view. On this stand, also, a spe-
cial television studio had been built,
from which transmissions by means
of an Iconoscope were made several
hours each day. It was possible for
the public to see the actual studio
and the received pictures outside the
studio simultaneously. The definition
was 375 lines and the pictures
received on the standard Telefunken
receivers were extremely good.

In addition to this camera another
Iconoscope was mounted on a plat-


http://www.cvisiontech.com
http://www.cvisiontech.com

TELEYISION

NOVEMBER, 1936 SHORT-WAVE WORLD

[T T

BAIRD
TELEVISION L

WORLD PIONEERS & MANUFACTURERS OF
ALL TYPES OF TELEVISION EQUIPMENT

BAIRD TELEVISION, LIMITED, announce that their

‘“ Televisor *’ receiving set Model T.5. is now ready for

immediate delivery from stock.

Authorised dealers who have qualified for a Baird
Certificate of Proficiency, have been appointed within
the service area of the B.B.C. television station. A
complete list will be supplied on written application to
the Company at Crystal Palace.

““ Televisor *’ receiving sets give a brilliant black and
white picture 12" x 9” on the *‘ Cathovisor *’ cathode

ray tube, which is of unique design and guaranteed for a
long life.

These Sets give results on both systems of trans-
mission ‘unequalled in size, detail, brilliance and colour,
with the accompanying sound, and are operated on A.C.
Mains, or on D.C. Mains with a suitable D.C/A.C.
converter, The controls are extremely simple for
either system.

PRICE 85 Gns.

TELEVISOR RECEIVERS MIRROR THE WORLD

Head Office : Studlos and Laboratories :

GREENER HOUSE, I \/ CRYSTAL PALACE,
66, HAYMARKET, ELE |SOR ANERLEY ROAD,
LONDON, S.W.I. LONDON, S.E.I9.

*Phone : Whitehall 5454 RECIENLIE REREIREGUN *Phone : Sydenham 6030

T T N T e T
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Dlagram of Colpitt’s circuit suitable for Ultra-short
Wave. Frequency, Conversion, using: Osram X4| valve.

The OSRAM X41 has been found
efficient as a Frequency Changer
down to wavelengths of § metres,

providing suitable precautions are

taken in the circuit and layout.

MADE

FOR FREQUENCY CONVERSION
10O MEGACYCLES

OSRAM X41

The OSRAM X41 is an Indirectly
Heated Triode Hexode multiple valve
for A.C. heating.

The Triode Hexode has been designed

to overcome the various causes of

trouble that are inherent in other

forms of frequency changer, particu-

larly at ultra-high frequencies. It
has the following advantages :

1. Oscillations generated by the-

triode modulate the hexode
cathode stream by electron-
coupling on to a mixer grid.

2. Almost complete absence of inter-
action between the triode and
hexode sections.

3. High conversion gain due to high
impedance.

4. High mutual conductance in the

triode section.

sla
sram

IN ENGLAND

Advt. af The General Eleciric Co., Ltd., Magnet House, Kingsway, London, W.C.2
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MECHANICAL LARGE-SCREEN PICTURES

form outside the Hall which trans-
mitted street scenes throughout the
day with 18o-line definition. There
was also a second Iconoscope trans-
mitter which scanned with 375-line
definition.  Yet another Iconoscope
was behind the scenes and incorpor-
ated in a film transmitter. The three
Iconoscopes working on 375 lines
were controlled by an elaborate look-
ing rack which contained all voltage
and impulse generators, as well as
monitors and fading units.

Good
Interlacing

The Telefunken pictures were ex-
remely pleasant and remarkable for
the fact that in these pictures the
interlacing of lines really worked the
way it should work, which is still a
rare thing.  The horizontal defini-
tion along the lines was perhaps not
as good as those pictures received
from mechanical transmitters, but
the total impression was excellent.
The pictures had a warm sepia
colour and were about 7 ins. by g ins.
Next to the main stand Telefunken
had a small theatre (standing only)
in which projected cathode-ray pic-
tures were demonstrated.

There were two sets. One show-
ing a 180-line picture about 18 ins. by
20 ins., the other a 375-line interlaced
picture about 3 ft. by 3% ft.  This
theatre had to be absolutely pitch
dark and the pictures were projected
on to a pearly screen. The illumina-
tion was fairly good when viewed
from the centre, but not quite up to
a really useful level. Moreover the
definition suffered a great deal due to
the projection and strangely enough
there seemed to be no difference in the
detail between the 18o- and 375-line
pictures. Nevertheless it should be
said that these projected pictures were
better as regards detail than those
shown by the other firms. These re-
ceivers are again intended for public
viewing rooms and extremely high
voltages (20,000) are used.

Loewe
375-line Pictures

Loewe showed a new version of
their home receiver working on 375
lines from their own transmitter. This
transmitter is also of the mechanical
type, but of very unusual design,
using an oblique optical system and a
scanning disc of a new type, in which

c

the spiral does not follow the usual
Archimedean law, but follows a dif-
ferent mathematical function con-
nected with the use of the oblique op-
tical system. The advantages of
this system of scanning are supposed
to be the automatic generation of the
synchronising impulses in their cor-
rect phase. The receivers are more
compact than ever and use only 13
valves. The controls have been re-
duced to two!

It is interesting to note that Loewe
are one of the few firms who still ad-
here to the gas-filled relay type of
time-base used in conjunction with
newly developed saw-tooth transfor-
mers. The 375-line pictures shown
on these sets were extremely good,
very bright, with plenty of detail and
contrast. Loewe also showed some
cathode-ray projection receivers of a
very compact type, showing a pic-
ture 16 ins. by 20 ins. on a ground
glass screen. These pictures were
remarkable for their brightness, but
here again the detail suffered enor-
mously compared to the direct pic-
tures viewed on the end of the tube.
The cathode-ray projection tubes used
in these receivers are extremely
cleverly designed, as the tubes them-
selves contain an immersion lens
which is close to the fluorescent
screen and directs most of the light
rays into the projection lens, which
is outside the tube. A clever idea
had been introduced here inasmuch
as where distortion is introduced by
the immersion lens it is corrected by
an opposite distortion introduced in
the projection lens, so that the final
picture of the scan is geometrically

correct. The anode voltage of these
projection receivers of Loewe is
10,000.

Lorenz

Receivers

The firm of Lorenz using the Ar-
denne type of tube have made con-
siderable progress in receiver design
during the last year, and showed
what must be quite the most com-
pact form of television receiver yet
shown. The set has been reduced in
size to about one-quarter compared
with last year’s model and yet the
picture size is the same (7 ins. by
9 ins.). 18o-line pictures received by
radio were shown and were quite
pleasing. This company also had a
small theatre aftached to their stand
in which cathode-ray projection was
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shown, working on a system pro-
duced by this company in conjunc-
tion with Professor Rogowski.

The cathode-ray tube in this case
was made of inetal and was of the
continuously evacuated type. An
interesting feature of the apparatus
was the fact that two different fluor-
escent screens could be used at will
and changed over, the two screens
having different colours. The pic-
tures were reasonably bright but
again the detail was poor.

The German Philips Company
showed two receivers working on 180
lines which gave extremely good and
bright pictures.

Mechanical
Projection

Of particular interest was the stand
of TeKaDe, who are to-day the only
exponents of mechanical-optical tele-
vision receivers in Germany. Two
receivers were exhibited, but only one
was shown working. This was a
180-line receiver giving a picture of
about 2 ft. by 2 ft., projected on to
a ground glass screen from a double
spiral mirror-screw used in conjunc-
tion with a rotating condenser (lens
drum). An arc lamp and sealed-off
Kerr cell were used and the detail and
geometry of these pictures were re-
markably good.

These pictures gave an ample de-
monstration of the superiority of the
mechanical systems over the cathode-
ray tube when it comes to reasonably
big pictures. Moreover the defini-
tion of this mechanical picture showed
that this system can give superior re-
sults for a given number of lines.
The second receiver, which was un-
fortunately not working, was of the
crossed mirror-drum type using a
small high-speed mirror-drum for line
scanning, and a somewhat larger but
slower one for the frame scan. Both
these methods are being developed by
this company for this type of work.

To sum up, the three outstanding
features of this year’s exhibition
were : —

1. The demonstration of 375-line
television in conjunction with inter-
laced scanning,

2. The appearance of the elec-
tronic cameras for instantaneous out-
door transmissions.

3. The use of cathode-ray projec-
tion, the results obtained by which
must definitely be regarded as dis-
appointing.
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THE ION LINE ON
CATHODE-RAY TUBE SCREENS

By Manfred Von Ardenne.

NOVEMBER, 1936

A translation of an article by the author in *‘ Archiv fiir Elektrotechnik,” giving his observations on the
presence of negative ion rays occurring principally in the ageing period of high vacuum tubes.

a phenomenon observed at

the author’s laboratory and
independently in the Leybold and von
Ardenne Oscillograph Company’s
laboratory during the manufacture of
electron ray tubes in 19353.

In order to avoid burning the fluor-
escent screen during the formation
process of the cathode, lateral dis-
placement of the electronic focus was
caused by means of a powerful mag-
netic field. After only a brief ageing

T HE following is a brief report of

period a beam of slight fluorescent
capacity regularly appeared on the
fluorescent screen at a place which
corresponded roughly to the normal

Fig. v.—Television screen with son line created
during ageing with magnetic vertical deflection
and electrostatic horizontal deflection.

undeflected position of the beam. If,
during ageing, a television screen was
formed on the fluorescent screen,
using magnetic deflection for the ver-
tical and electrostatic for the horizon-
tal direction, then a line of reduced
luminosity gradually appeared in the
middle of the screen. A photograph
of such a screen is shown below the
dark line in the direction of electro-
static deflection being clearly shown.

The tube used was of the electro-
statically focused type.

It was observed that the spot or
line of lower screen sensitivity was

only present with small anode poten-
tials (under 3,000 volts), and with
the higher anode potentials of prac-
tical television the phenomenon was
scarcely visible.  If care is taken
during ageing to displa:e the electron
spot and the spot of slight fluorescent
capacity laterally by electrostatic
means from the picture area, then the

_ blackening of the screen which super-

venes on subsequent formation of the
cathode after the tube has been some
time in action is so very small that
it can be neglected. In practical
television this phenomenon is there-
fore scarcely regarded as a source of
disturbance at the present day.

From these observations it is evi-
dent that the phenomenon involves
electrically negative particles of large
proportions which are very difficult to
deflect magnetically.

Since the phenomenon was estab-
lished with tubes from which the gas
had been carefully exhausted, and
principally in the ageing period, only
one conclusion remains: namely,
that the negative particles must be
ions originating in the cathode oxide.
With regard to the known theories
on the formation process it seems
desirable to assume that this is a case
of negatively charged oxygen ions*
being released during electrolysis of
the oxide.

For singly charged oxygen ions the
relationship between magnetic and
electrostatic deflection gives the
value o.27 per cent. For doubly
charged oxygen ions the value cor-
responds to 0.38 per cent. These
values show such a slight magnetic
deflection capacity that deflection
fields of some considerable strength
are necessary for accurate quantita-
tive confirmation of the theories ex-
pressed in the foregoing.  Unfor-
tunately the author was not in a posi-
tion to carry out this investigation
owing to lack of time.

As regards the phenomena ob-
served, the question is one of pro-
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cesses similar to those lately estab-
lished by Freisenwinke,

According to the usual calculation
for deflection by a plate condenser,
the same deflection sensitivity should

result for electron beams and nega-

tive ion beams. A more accurate in-
vestigation into the electrical deflec-
tion of ions and electronic spots, con-
sidering the arrangement on which it
is based, has nevertheless given rise
to the result illustrated by Fig. 2.
According to this, the ion ray is
only deflected with about six-sevenths
of the sensitivity of the electron ray.
An analogous difference may be ob-

7

©

\lon Spot

\

Normal
Position
Electron

Spol

Fig. 2.—Position of the electron spot and ion
spot observed with deflection by a condenser field.

served in the action of the electro-
static converging lens.

If the focusing potentials of con-
verging optics are adjusted in such
a way that a sharp electronic focus is
obtained, then the ionic focus, which
is observed after some time, has a
certain lack of sharpness. The dia-
meter of the ionic focus was 3-4 times
as large in these cases as the elec-
tronic focus.

The reason for this effect lies in the
fact that in unhomogeneous fields in
the region of the marginal zone of
the deflecting plates the path of the
ions is influenced by their mass and
charge.
"¢ “Archiv fir Elektrotechnik,” xxix . 10 . 1935.

(Continued in first col. of next page)
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THE OFFICIAL OPENING OF

ALEXANDRA PALACE

LEXANDRA PALACE officially
Atakes the air at 3 p.m. on Mon-

day, November 2. The official
opening is to be performed by the
Postmaster-General, Major G. C.
Tryon, and there are also to be
speeches by Lord Selsdon, Chairman
of the Television Advisory Commit-
tee, and Mr. R. C. Norman, Chair-
man of the B.B.C. The speeches will
last for about fifteen minutes and then
will be followed by the first actual
official transmission, which will be a
news reel,

The main feature of the programme
will be a variety entertainment with
Adele Dixon, Buck and Bubbles,
negro entertainers, and the Lai
Foons, a well-known Chinese juggling
combination.

The evening programme will com-
mence at g p.m. and in this will be
shown for the first time the television
film which the B.B.C. have had in
preparation since the commencement
of the alterations to Alexandra Palace
—“ Television Comes to Town,’’
Following this will be the second edi-
tion of the ‘‘ Picture Page,’’ and the
transmission will close with a news
reel.

CURTAILMENT OF TRANS-
MISSION TIME

It was the original intention to give
three one-hour transmissions per day

“The lon Line on Cathode Ray
Tube Screens”
(Continued from the preceding page)

With suitably chosen lens poten-
tials the ionic image of the cathode
can be made successfully visible. It
appears after lengthy irradiation with
the ions, as a negative when the fluor-
escent screen is diffusely illuminated
by low velocity electrons.

In this article the question is left
open as to whether the lesser sensi-
tivity of those parts of the fluorescent
screen reached by the ions is to be
traced to the fact that a polarisation
charged is developed or to the fact
that chemical changes of the upper
surface of the screen have taken place.

when the regular services started—
that is from 3 to 4 p.m., 6.15 to 7.15
p.m. and 9.30 to 10.30 p.m. The
6.15-7-15 transmission has not been
arranged for in the schedule of trans-
missions for the present. No official
explanation has been given for this
omission, but it is understood that it
is owing to the difficulty of fitting in
rehearsals. Each rehearsal must, of
course, be treated exactly like a trans-
mission, the only difference being that
they are not put on the air. Also the
rehearsals must necessarily occupy
more time than the actual transmis-
sions, so these facts have resulted in
a curtailment of programme time for
the time being.

AN EXPERIMENT WITH
SCENERY

For one of the test transmissions
an experiment was made with the use
of scenery, the actual scene being the
interior of Canterbury Cathedral. [t
is stated that Mr. G. Moore O’Farrall
has devised an ingenious means of
giving the effect of scenery. ‘' For
the present,”” a B.B.C. official said,
‘“it is not intended to disclose the
secret of this scenery, but those who
see the programme will be able to
hazard a guess as to how the scenery
has been done. This is the first time
we have ever attempted the ambitious
job of presenting excerpts from a
play, complete with scenery. Of
course we have had shows in which
the actors were in costume. It has
been our custom in the past just to
use black and white drop curtains.’’

ANOTHER TELEVISION CINEMA

Plans have been prepared for the
erection of a cinema at Blyth, North-
umberland, in which provision has
been made for the reception of tele-
vision and its projection when it is
found possible to receive it in the dis-
trict. This is the second cinema to
be built in which the designers have
had the foresight to prepare for tele-
vision, though in this case it appears
likely that some considerable time
must elapse before this part of the
equipment can be put to actual use.
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THE FIRST TELEVISION PLAY

‘“ Marigold,’’ the Scottish comedy
which ran for 649 performances at the
Kingsway Theatre in 1927 and has
been revived at the Royalty Theatre,
with Miss Sophie Stewart and Miss
Jean Clyde in the principal parts, has
been chosen for the first public tele-
vision broadcast of a West End
theatrical production. It will be
transmitted from the B.B.C. tele-
vision studios, Alexandra Palace,
early in November.

THOSE TECHNICAL HITCHES

Considerable prominence has been
given in the lay Press to the few tech-
nical hitches which have occurred dur-
ing the first period of test transmis-
sions. Actually these have been
chiefly of a mechanical nature which
would be liable to occur with any ap-
paratus which had not had a long
period of testing. One was merely
due to a water stoppage in the supply
used for cooling the valves. This
water is fed from a tank on the roof
of Alexandra Palace and the trouble
was simply due to the feed pipe be-
coming blocked. This necessitated
some alteration in the programme,
films being transmitted instead of the
studio features as was intended. Other
minor troubles have occurred, but
this has been the only serious trouble
which has developed.

THE BAIRD SYSTEM MAKES
THE START

The choice of the transmitting sys-
tem to be used for the inauguration
of the official television service was
again decided by the toss of a coin—
as was the case for the start of the
Radiolympia transmissions—and as
in the latter case Bairds again won
the toss, so the first week will be oc-
cupied by transmissions by the Baird
system.

TELEVISION PRICES
Mr. Richard Haigh, British general
manager of His Master’s Voice,
speaking at a dinner of the Publicity
Club of London.
‘“ It will not be many years before
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prices of television receiving sets will
be brought within the realm of the
working man,’’ he declared.

‘I say that even though the sets
may cost £40 to £50, because ac-
cording to the experience of my firm
it is the people of the class of police-
men, postmen and tram conductors
who are enthusiasts for new devices.”’

DEMONSTRATIONS AT SOUTH
KENSINGTON

Free television demonstrations to
the public are being given in the tech-
nical section of the South Kensington
Science Museum. Visitors are ad-
mitted in groups of about a hundred

4
i} e -0
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The aerial on the roof of the Science Museum

and the time they are allowed to stay
depends upon the number that are
waiting ; five to ten minutes is the
usual time.

The results that are being obtained
are excellent and the public are able
to witness the demonstrations under
good conditions. Although there is
a considerable amount of electrical
machinery working in the building
there is practicaily no sign of inter-
ference. The receiver used is a Cos-
sor. An ordinary doublet aerial is
installed on the roof of the museum
and the height of the building neces-
sitates the use of 150 feet of feeder
plus an impedance matching device
which consists of two parallel wires
about fifteen feet long spaced about

an eighth of an inch apart. It is evi-
dent that this long length of feeder
does not result in any loss.

The picture remained perfectly
steady for the whole duration of an
hour’s programme and the only ad-
justment made to the receiver was an
occasional variation of the contrast.
It is expected that these demonstra-
tions will be continued for a period
of several weeks, and they provide
the public with an excellent oppor-
tunity of witnessing high-definition
television reception.

THE MAN WHO WALKS IN A

FIRE

The B.B.C. are certainly display-
ing some originality in their tele-
vision programmes, what with
the golf lesson, a model aeroplane
display, a miniature motor show, we
now come to a transmission of Ed-
ward Bridgeman.

This gentleman is perhaps better
known as the man who walks in fire,
for he tests asbestos suitings under
working conditions. An actual fire
is to be staged in the grounds of
Alexandra Palace and he is to demon-
strate how he can life-save by means
of his asbestos suit.

TELEVISION, PAST, PRESENT
AND FUTURE

Tune in to the National programme
on October 29 or the Regional on
October 31, and hear a feature pro-
gramme with the above title. This
is a chivalrous gesture on the part of
the sound broadcasters to introduce
the television on Monday, November
2.  Laurence Gilliam and Felix Fel-
ton are compiling and producing
this feature, of tracing the progress
of television from the time when it

Read
“TELEVISION
AND
SHORT-WAVE

WORLD”
Regularly
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was merely a figment of the imagina-
tion.

Contemporary newspaper reports
are being drawn upon, very probably
leading television personalities will
contribute accounts of their experi-
ences.

Listeners will be let into some of
the secrets of television broadcasting,
for some shots actually broadcast
from the television station will find a
place in the programine.

NOVELTIES IN THE FIRST
WEEK’S PROGRAMMES

Many stage and screen stars are to
be featured in a series of television
programmes called ‘¢ Starlight.”’
Television programmes are to follow
a definite schedule after November 2
so that the main features will always
be broadcast at the same time of the
day each week. Here are some of the
items to be expected.

Mondays—*‘ Picture Page.’’ A tele-
vision magazine,.

Tuesdays—** Starlight.”’

Wednesdays—Novelty Items.

Thursdays—Ballet.

Fridays—From a London Theatre.

Saturdays—Vaudeville and children’s
features.

GERMAN SHORT-WAVES
ENCIRCLE THE WORLD

Adolf Hitler is surely making a big
effort to have his short-wave pro-
grammes heard throughout the
world. Programmes, details of which
are available weeks in advance, have
been arranged for such zones as
South Asia, East Asia, Africa and
South, North and Central America.

German short-wave stations are on
the air 22 hours out of 24 and with
such high power that even simple
equipment will bring in these pro-
grammes quite reliably in even the
most distant parts of the world.

Special aerials, which are highly
directional to any of the above areas,
are in general use, so that they can
concentrate on North America, for
example, and make reasonably sure
that anyone in that zone with a short-
or all-wave receiver will be able to
tune in to Berlin.

TELEVISION AERIALS

Most makers of television receivers
supply their instruments complete
with a di-pole or doublet aerial of
some kind ready for erection. This
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REFLECTIONS

is all very well when the receiver is
to be used within a reasonable dis-
tance of Alexandra Palace, but there
must surely be a number of would-be
lookers-in on the edge of the service
area where such aerials would not be
satisfactory.

It seems that the time is ripe for
some energetic manufacturer to pro-
duce a simple directional aerial simi-
lar to those which can be bought in
any radio shop in America, and
which are used with such great suc-
cess by our own Post Office.

In many cases a directional aerial
for reception will decide whether or
not pictures can be received. Ama-
teurs working on ultra high-frequen-
cies have discovered to their own
satisfaction that when a station can
barely be heard it can be brought up
to very good strength by changing
over to a directional aerial.

POSSIBILITIES OF MECHANICAL

SCANNING

Edward K. Cohan, Engineering
Director of the Columbia Broadcast4
ing Co., was asked his opinion on the
possibilities of mechanical scanning
with a system using either vibrating
elements or scanning discs up to 450
lines. His reply was ‘‘ While the
consensus of opinion in America
points to the cathode-ray tube, or a
tube of this general type, as the most
desirable means of scanning and re-
producing a television image, pro-
gress is still being made with mechan-
ical systems, noiably in Europe, and
it would be unwise, at this early
date, to rule out the eventual ‘ per-
fection > of a satisfactory mechanical
system. Line for line reproduction
of a mechanical system is superior to
an electronic system.”’

When asked as to the possibility of
television remaining on high-fre-
quency waves of between 5 and 6
metres, he replied as follows : ‘*While
it is always possible that someone
may come along with a revolutionary
system which will enable high-defini-
tion television to be transmitted in a
relatively narrow band, no research
work, up to the present time, indi-
cates that this is likely to be accom-
plished in the near future.

‘‘It may be remembered that four or
five years ago Mr. Farnsworth made
a statement to the F.C.C. indicating
that he was well on his way to the
solution of this problem. In justice

to Mr. Farnsworth it must be said
that he was at that time absolutely
sincere in his statement and his
opinion was backed up by some of
the country’s foremost physicists.
Further mechanical study by Mr.
Farnsworth and his associates have
pointed out the fallacy of their pre-
diction.”

SHORT-WAVES IN THE AIR

Over London in an aeroplane at
250 miles an hour between the hours
of midnight and 3 a.m., Harry E.
Bowbyes, of the R.A.T"., picked up
the Burns Sisters singing in a pro-
gramme broadcast by short-wave
station W2XAF. Bowbyes states
that he has rigged up a short-wave
receiver in his plane to test what sta-
tions could be heard under those con-
ditions during the early hours of the
morning.

NEW SHORT-WAVE

REGULATIONS

Boyd W. Bullock, Assistant Mana-
ger of Broadcasting, G.E.C., in
America, states that the status of
American short-wave transmitters
has now been changed. The method
of presentation and call signs has
been altered so that instead of hear-
ing ‘‘ these are stations WGI and
W2XAF *’ the listener now hears the
call signs of W2XAD or W2XAF.

Under the new regulations these
short-wave stations have been called
‘‘ Internaticnal Broadcast Stations *’
instead of ‘‘ Experimental Relay
Broadcast Stations,’’ the new name
being significant of the service ren-
dered.

American short-wave stations are
now being heard all over the world,
so much so that the time will soon
come when sponsored programmes
will be a matter of course. At the
moment these International broad-
cast stations are debarred from mak-
ing any financial gain from their
transmission.

AN IMPROVED EMPIRE
SERVICE

Some interesting information has
been received from Australia about
our own Daventry Empire stations.
It appears that Daventry can now be
heard for over 12 hours a day in Aus-
tralia even in an average flat location
and with a make-shift aerial. In
spite of this the B.B.C. are still fur-
ther to improve their service for they
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have ordered the erection of a num-
ber of high masts to hold new aerial
systems. There will be 25 directional
radiators giving transmission on 13
different wavelengths, including long
and short path routes to Australia.
When the old XX was the only sta-
tion at Daventry the site occupied 50
acres, as compared with the present
130 acres which is still rapidly ex-
panding,

THE B.V.A. AND AMERICAN
VALVES

At a recent meeting of radio manu-
facturers, it was strongly hinted that
the B.V.A. would authorise the
manufacture of British valves with
American characteristics.  This is
probably due to the fact that the less
efficient American valves can be made
so much- more cheaply and with a
lower breakage percentage.

This came to light when one of our
largest valve inakers began to make
American type valves for a large
British-American set maker. At the
end of a period the lower breakage
figure on American type valves be-
came very obvious.

Recent Books

Testing Radio Sets, by J. H. Rey-
ner, B.Sc., AAM.I.LE.E. (third edition)
published by Chapman & Hall, Ltd.
Price 10s. 6d. This is a revised and
enlarged edition of a book which has
already enjoyed a large degree of
popularity amongst those who are in
any way concerned with the repair
and servicing of wireless sets. The
treatment of the subject is progres-
sive, a first section dealing with
general testing methods and the rec-
tification of faults and the second sec-
tion with laboratory methods. The
book thus caters for the ordinary ser-
viceman and also the more advanced
technician who has laboratory equip-
ment at his disposal.

Television Technical Terms and
Definitions, by E. J. G. Lewis (Sir
Isaac Pitman & Sons, Ltd.). Price
5s. This is a book of ninety-five
pages covering the technical terms
used in television with an adequate
explanation of each. The terms are
arranged in alphabetical order .and
the explanations are worded in an
easily understandable manner. Apart
from its value as a dictionary of tele-
vision the book provides a fund of in-
formation.
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PRICES ::

NO less than nine of our largest

radio manufacturers are now in
a position to supply reliable and
simple television receivers that can
be used in any home within a wide
radius of the Alexandra Palace.
During the early stages of the
B.B.C. experimental transmissions it
was suggested that the service area
would be in the region of 25 miles,

VISION e
RECEIVER

RECEIVER -

This Murphy television receiver bas been designed

Sfor easy servicing. The sound and vision receivers

are on the same chassis as the cathode-ray tube
which is of special construction

MODELS ::

RECEIVERS
YOU

RANGE ::

so limiting the scope of television to
those within the greater London area.

It has since been proved that this
area is not so limited as was first sug-
gested. In fact, the range of the
Alexandra Palace transmitter may
soon be up to 75 miles.

We cannot give a definite ruling as
to the maximum distance at which
television signals can be picked up
for this depends so very much on local
conditions, the height of the receiving
aerial above surrounding objects, the
type of aerial used, and several other
similar points.

For guidance, however, we can say
that television pictures are being
picked up at such places as Cam-
bridge, which is well over 50 miles
from the transmitter, Ely, Clacton,
Tunbridge Wells and Margate, just
to mention but a few.

This will indicate that in favourable
circumstances listeners within a rea-
sonable distance from London can
hope to receive pictures on standard
equipment without going to any great
amount of trouble.

All the new television receivers are
fundamentally similar in design, in
so much as they include two radio
units, one for the reception of vision
signals, and the other for sound pro-
grammes. This does not mean, how-
ever, that two aerials are required.

It is most important, particularly
as the distance is increased between
receiver and transmitter, that the
aerial be erected in the best possible
position. Very briefly these ‘aerials
are of a simple nature, consisting of
either a half-wave di-pole, which is
generally supplied by the makers, or
a half-wave  vertical consisting of
about 11 ft. of copper tubing.

Owing to their dimensions these
aerials can be fitted to the side of a
chimney stack or when the receiver
is within 10 miles or so of the trans-
mitter, on small insulators along the
picture rail near to the actual receiver.

Those listeners who had visions of
erecting unsightly poles and putting
up a 6o or 100 ft. aerial, should be
pleased to know about these simple
aerial systems.

Unless a D.C.-A.C. converter is
available all television receivers with
the possible exception of Ekco-Sco-
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CAN BUY

INSTALLATION

phony are designed for operation from
D.C. mains only. The current con-
sumed is in the region of a quarter of
a unit per hour, so that the running
cost, despite 20 valves, etc., is quite
small.

Marconiphone charge g5 guineas
for their model 702 and 120 guineas
for the 701. The first instrument is
for reception of television pro-
grammes and the accompanying
sound signals, while the more expen-
sive receiver, model 702, is a complete
home entertainer as it picks up tele-
vision in addition to the normal short,
medium and long-wave programmes.

His Master’s Voice with their
‘“ Teleradio ’’ also have two models,
one for television and one for tele-
vision plus normal broadcasting. The
first has been designated Model gor,
price 95 guineas, and the second,
Model goo at 120 guineas. These
H.M.V. models are in appearance
similar to their normal large radio-
gramophones, but with the cathode-
ray television tube mounted vertically.
The picture is reflected into the room
at eye level by means of a mirror fitted
into the lid of the cabinet. The pic-
ture size for the H.M.V. receivers is
10 ins, by 8 ins.

There are 23 valves used in the

When the G.E.C. receiver is not in use it looks
very similar to a conventional radiogramophone.
The controls are equally as simple.
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Model goo and 22 valves in the Model
gor. This may sound a lot but actu-
ally there are several units, including
sound and vision receivers, with their
power packs, time base and synchron-
ising unit, and cathode-ray power
equipment, so 23 valves is not such
an awful lot after all.

A very imposing instrument is the
Cossor Model 237T, which is priced
at 120 guineas. As with other manu-
facturers’, it is suitable for the recep-
tion of television in addition to high-
fidelity reception of leading European
broadcasting stations.  ‘The picture
size is no less than 10 by 7% ins.,

A second instrument for those who
already have a broadcast receiver is
available for 105 guineas. This is
Model 137T and as far as television
is concerned, it is identical to the
Model 237T.

Always foremost with new ideas
and inventions are the G.E.C. They
have two very fine instruments,
models BT3702 and BT3701, the first
being priced at 120 guineas and the
second at g5 guineas. A picture ap-
proximately g ins. by 7 ins. is ob-
tained on a 12-in. tube, while the
method of mounting is just opposite
to that in the Marconi or H.M.V, re-
ceivers. The tube is mounted almost
horizontally, so that the picture is
seen directly on the face of the tube.

A feature of the Ekco-Scophony picture is the size
coupled with fine definition. This receiver operates
on a mechanical system.

Here again, a large number of valves
are used, actually 23 in the larger
model.

Non-technical users will find this
instrument particularly simple to oper-
ate, for sound and vision programmes
are tuned in simultaneously by
means of a common tuning control
knob.

With the sound and vision receivers
a common high-frequency amplifier 1s
used, so that it is quite a simple mat-
ter to connect to a single aerial.

Pye Radio test their receivers at
Cambridge, over 50 miles from Alex-
andra Palace, so that users of their
receivers have the satisfaction of
knowing that they at least have a
range of that mileage.

Their Model 4201 has been priced
at g5 guineas, which is a low figure
in view of the fact that the sound sec-
tion has been designed to give high-
fidelity reproduction from 50 to 15,000
cycles. Also a large picture is ob-
tained and is seen from the end of the
tube, which is mounted horizontally.

A second model has been introduced
but not yet priced, but indications
show that it will be round about 130
guineas. It is Model 4200 and in-
cludes in addition to television, a
short-wave channel of 17 to 52 metres
and normal broadcasting from 200
to 2,000 metres.

One of the most conventional
looking instruments is the Ferranti,
which has been priced at 100 guineas
or 115 guineas with normal broad-
casting in addition.  These instru-
ments are both similar in appearance
to their radiogramophones and only
have three actually usable controls for
reception of vision,

One always associates the name
Baird with ‘the creation of telévision
and they have two fine models, T3
and T6. They have not yet priced
Model T6 which is television plus nor-
mal broadcasting, but their standard
television receiver, T3, only costs 85
guineas. This receiver produces a
picture 1z ins. by gins., which is
viewed in a mirror mounted at an
angle of 45 degrees to the tube.
Twenty valves are used, while there
are seven control knobs, including a
common one for the tuning in of
sound or vision.

This receiver is 43 ins. in height,
23 ins. wide and 19 ins. deep, so that
it is slightly larger than the usual run
of radiogramophones.
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Murphy Radio have been experi-
menting for a long time on the pro-
duction of a television receiver, and
they have now produced an instru-
ment which lends itself to simple con-

There are two Ferranti models, one including a
broadcast receiver. ‘This illustration gives a good
idea as 1o how the Ferranti receivers are constructed.

struction and easy repair in case of
breakdown. How the units are made
up can be seen from the illustration on
the preceding page., It has a total
of three control knobs and is suitable
for reception of Baird or E.M.I.
transmissions.

Any readers who had doubts as to
the possibility of television in the
home should now be convinced that
there is no need to wait. Manufac-
turers can supply, not from stock,
perhaps, but very quickly, while there
is every indication that the current
models will give lasting service for
several years. In the early days of
radio expensive receivers went out of
date very quickly simply because they
were issued immediately they were
designed.

With television, receivers - were
held up until the designs were abso-
lutely complete, so the purchaser of a
modern television receiver will not
find the instrument completely out of
date in a few months.
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In ast month’s issue we pub-

lished full details of the tele-
vision equipment of the B.B.C.
Television Station at Alex-
.andra Palace, including a nnique
Dictorial view showing all the
essential features and arrange-

Baird vision radio transmitter.

HE vision radio transmitters at the London tele-
T vision station were provided and installed by the

two companies responsible for the systems used,
namely, Baird Television, Ltd., and The Marconi-
E.M.I. Television Co., Ltd. The B.B.C. provided the
sound transmitter and aerials for use with either tele-
vision system. The three transmitters are housed in
separate halls on the ground floor and all the apparatus
is uniformly finished in grey cellulose and chromium
plating.

In the Baird transmitter hall are situated the final
stages of the modulation system used by the Baird Co.
and the transmitter and motor generators necessary.
The motor generators supply high tension up to 10 kV
and some of the lower voltages used for radio lighting
equipment and subsidiary supplies. The machines are
of ‘a special design to ensure silence in running with
a maximum speed of 750 r.p.m., and are laid upon
“ floating *’ beds.

The modulation panels are fed from: the C panel in-
stalled in the control room, separate amplifiers being
provided for vision and synchronising, the output in
each case being 600 watts.

The transmitter comprises three main panels together
with an associated cubicle which holds the smoothing
circuits. These panels are:—

(1) Constant-frequency drive equipment having crys-
tal oscillator in a suitably controlled double oven.
The frequency at which the crystal oscillates is
1.406 megacycles and it is followed by the neces-
sary frequency doublers and amplifiers- which give
an output of 100 watts at 45 megacycles. This
output is fed through a concentric feeder to the
grid circuit of the drive stage.

Control desk—foreground :
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ment of the studios, etc. The

Jollnving article describes the

three transmitters which are

installed, namely, the Baird and

Mareoni-E.M.I.  vision gear

and the B.B.C. short-wave
sound transmitter.

modulation amplifiers—Dback-
ground : Power output stage on right.

THE RADIO TRANSMITTERS
AT THE LONDON TELEVISION STATION

(2) Drive Stage. This stage comprises one demount-
able water-cooled tetrode having an input of ap-
proximately 8 to 10 kW, which is supplied from a
7 kV D.C. generator, the screen being fed from
a separate 2 kV generator on the same shaft. On
this stage is injected from the appropriate modu-
lation amplifier, the line and frame synchronising
impulses which are then amplified and passed to
the output stage.

Output Power Stage. This stage comprises one
demountable water-cooled tetrode having a maxi-
mum output of 40/50 kW supplied from a 10 kV
D.C. generator and as in the previous stage, the
screen is fed from a separate channel coupled to
the anode supply machine.

The high-frequency circuits associated with the
anode and grids of the last two stages are of special
design and where necessary embody novel features in
water cooling.

The output of the transmitter is coupled to the
B.B.C.’s concentric feeder, through an intermediate
circuit which is also water cooled.

In addition to the machines, paunels, ctc., a control
desk is situated in the transmitter hall from which the
running of the transmitter, and an observation of the
outgoing picture by means of a check oscillograph and
Televisor receiving set can be made.

A special feature of the transmitting system is the
use of water-cooled demountable tetrode valves which,
due to their extreme stability under the exacting con-
ditions called for ensure reliability. In addition, the
valves have replaceable electrodes, and although con-
tinuously evacuated it is only necessarv to use the
evacuating pumps for a2 maximum of 15 minutes per

(3)
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VISION RADIO TRANSMITTER

day. All water-cooling, H.T. and L.T. filament sup-
plies, are covered by interlocking and visual device
indications.

Baird Sound
Equipment

A sound chain is included to work in conjunction
with each type of scanner. In the Telecine scanner a
standard sound head is mounted immediately below
the scanning gate, and the signal from the photo-elec-
tric cell is taken to an amplifier rack, a separate ampli-
fier being employed for each machine. The output
from each of the amplifiers is taken to a potentiometer
enabling a smooth fade-over to be made from one
machine to the other. From this change-over con-
trol the output signal passes to the break-jack in the
control room jackfield, and from thence to a channel
fade potentiometer mounted in the control desk. The
fade unit is used either alone or in conjunction with
other programme fade units for the insertion of effects,
etc.

All incoming lines from programme sources are fed
through the jackfield, a device similar to a small tele-
phone exchange, permitting easy coupling and manipu-
lation of the various units.

The output from the fade control unit is fed to a B

amplifier and from thence wvia the jackfield to the trans-
mitter, programme checks and modulation meter am-
plifier.

Intermediate-film
Sound System

In the large studio, three microphones are provided
together with their own single-stage amplifiers, and the
output of each of these amplifiers is fed to a floor con-
trol desk. This has three fade units for microphone
mixing together with the main recording control for
the intermediate-film scanner.

Ya |
[ wave LEM:fu'i 1 |
|

i
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Enlarged view of one dipole radiator element and its
asseciated reflector (there are 8 elements in each
aerial).

B.B.C. sound transmitter : control table, left foreground ; drive unit and low power H.F. stage, centre
background ; final power amplifier, centre right ; modulator unit, right, power switchboard, left

The output from the floor control desk is fed to an
amplifier rack and from thence to the control room,
and finally, to the intermediate-film recording ampli-
fier rack. The output from this recording amplifier
produces a variable density track on the film via the
recording lamp.

After passing through the intermediate-film process-
ing plant, the film sound track is fed into the reproduc-
ing sound head, and from thence the signal is passed
to the control room B amplifier and transmitter via the
jackfield as described in the Telecine chain.

For the spotlight studio one microphone of a similar
type is employed. For the purpose of checking the
input to the transmitter, and for rehearsal purposes,
four loudspeaker checks are provided,

THE MARCONI E.M.L
TRANSMITTER

The Marconi-E.M.I. transmitter consists essentially
of a master oscillator, frequency doubler, five stages of
carrier frequency amplification and a single-stage modu-
lated amplifier, with the addition of the necessary rec-
tifiers for the main high tension and grid negative sup-
plies having a linear band width of zero cycles (D.C.)
to two million per second.

Master
Oscillator

The most important unit of the Marconi-E.M.I.
vision transmitter is the master oscillator unit which
generates at low power a wavelength which corre-
sponds to double that on which the pictures are finally
transmitted, representing vibrations of 22} millions per
second.

A modern version of a Franklin temperature com-
pensated coil is employed in the master oscillator, which
consists of a single valve (MPT4) circuit of special
design, the frequency of which is maintained at an
accuracy of the order of one in 20,000, when the anode

background. :
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THE B.B.C. SHORT-WAVE SOUND TRANSMITTER

supply or filament voltage does not vary more than
plus or minus 5 per cent. The output frequency of
this unit is 223 mc. Expansion or contraction of the
inductances mechanically varies tuning condensers
which are designed to keep the carrier frequency con-
stant.

Drive Amplifier
Unit

The signals from the master oscillator are fed into
the drive amplifier unit. The output from the master
oscillator on 224 mc. is frequency doubled by an MPT42
valve following which are 2 MPT42 amplifiers in paral-
lel, followed by one ACTg stage, the output of this unit
being two ACTg valves in push-pull. The output volt-
tage sweep of this unit is of the order of 1,200 volts.

The magnified H.F. is now passed to the intermediate
amplifier which contains 2 CAT13 valves in push-pull.
The output of this unit is fed to the final high-frequency
magnifier stage which feeds the aerial. This is modu-
lated by the camera-plus-synchronising signals from
the camera channel on approximately 3 kilowatts.

Marconi-E.M.L control room. Emitron camera amplifiers (right),
Synchronising oscillators (left).

The small but accurate pulses of the master oscilla-
tor, having been magnified as stated above to a power
of approximately 3 kilowatts, are fed into the final
power amplifier unit, which consists of two water-
cooled valves having about 6,000 volts high tension
supply, and which are arranged to give a linear power
output to a specially tuned aerial feeding system.

The power amplifier unit consists of 2 CATg valves
in push-pull, inductively coupled to the aerial feeder
and modulated by the final modulator stage of the
camera channel. At *‘‘ peak white '’ the power deli-
vered to the aerial is of the order of 17 kW,

THE B.B.C. SOUND
TRANSMITTER

The B.B.C. sound transmitter is built in four separ-
ate units, each unit being housed in a metal cubicle.
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The master oscillator (ensuring a stability of plus or
minus. one part in 100,000) operates at half the carrier
wave frequency, and is followed by one frequency-
doubling stage and five high-frequency amplifying
stages. Modulation is effected at the anodes of the
final high-frequency amplifier by choke control; modu-
lator, sub-modulator and sub-sub-modulator stages of
the conventional type being employed.

In the final high-frequency stage, two CATg water-
cooled valves in push-pull are used, and in the main
modulator stage three CAM3 valves in parallel. The
transmitter is designed to give high-quality sound re-
production and enable full advantage to be taken of
the wide frequency band which is available at this low
wavelength. The frequency response of the transmit-
ter is substantially flat between 30 and 10,000 c/s., the
maximum departure being less than 2 db. over this
range, while the-low-frequency harmonic content intro-
duced by the transmitting apparatus is very low.

The low-frequency input stage (the sub-sub-modu-
lator) is designed to operate from a signal which has
an amplitude equivalent to that employed as a standard
at all B.B.C. transmitters.

All the valve filaments are heated by direct current
from a motor-generator set, having an output of 300
amperes at 2o volts, the filaments of the early stages
being fed through voltage-dropping resistances.
Main High-tension
Supply

The main H.T. supply at 6,000 volts D.C. for the
penultimate high-frequency amplifying stage, the
power-output stage and the modulators is obtained by
means of a hot-cathode mercury-vapour type rectifier
fed by a step-up transformer and provided with ade-
quate smoothing circuits. Control of the high-tension
voltage is carried out by means of a remotely controlled
induction-regulator.

All auxiliary H.T. and grid-bias supplies zre obtained
from metal rectifiers, fed from transformers and pro-
vided with suitable smoothing circuits.

Control
Circuits

The main controls are grouped on a control table so
that one operator is able to manipulate all the power
supplies to the transmitter. All switching operations
are effected by remote control, and the switch-gear is
fully interlocked to prevent damage to the transmitter
by the application of power-supplies in the wrong se-
quence. In addition, there is a sequence-starting
switch which ensures that sufficient time elapses be-
tween the application of each succeeding voltage, so as
to allow valves and other apparatus to become pro-
perly warmed up before the mains H.T. power is ap-
plied.

All electrical apparatus is fullv protected by means
of over- and under-voltage relavs and water-flow moni-
toring devices so that, in the event of the failure of
any supply, the whole apparatus is automatically shut
down and cannot be restarted until the deficiency is
remedied. Additional interlocks ensure that the whole
operation of ‘‘ running-up *’ is restarted at the begin-
ning, in the event of such a failure.
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THE
MIHALY-TRAUB

SYSTEM
UP-TO-DATE

Details of the latest developments. Exclusive to ““Television
and Short-Wave World.”

to the central mirror from which it was projected on
to the screen.

This arrangement presented several advantages
over the more othodox methods of producing a scan
and therefore a great deal of research work has been
done since its first conception with a view to improving
the system still further. Although the present system
is very different to its prototype the broad working
principle has been retained, with the result that very
greatly improved results have been obtained.

Instead of a complete circle of stationary mirrors
being used there is now only an arc consisting of five
inwardly facing mirrors used in conjunction with a g-
sided polygon which acts as a ‘‘ line multiplier.”’

In the original type of scanner the circle of mirrors

Above :  High-definition  medium-size
screen  receiver. Note the wvery small
arc-lamp wused.

Right :  Schematic diagram of bigh de-
finition  receiver. The numbers  refer
to the following wunits.

1. High-speed or line scanning unit and
notor.

2. Prism.

3. Light valve.

4. Arc lamp.

5. Low speed of frame scamner and

motor.

6. Secreen.

GREAT deal of interest
A has always centred round

the Mihaly-Traub tele-
vision system since the
original scheme was first
evolved. This, it -will be
remembered consisted of a
complete circular ring of

mirrors in the centre of which
was a double-sided plane
mirror which was caused to

revolve. A feature of this

was the double reflection from the central revolving
mirror, the modulated incident light being reflected
from the central mirror on to the inner faces of the
mirrors comprising the ring and then back again on
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were inclined at different angles to produce the frame
scan, but this is now accomplished in another way and
all the mirrors comprising the arc- are in the same
vertical plane and therefore quite easy to set.
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Above : High Speed line polygon in the Mihaly-
Traub receiver compared in size with a penny.

Right : Progress | How the ““ multiplier "
bolygons of the Mibaly-Tranub system have been
reduced in size during the last few years.

(Al photographs by conrtesy International
Television Corporation, Ltd.)

In the model we saw the g-sided polygon is about
2 in. high and 2 in. across the faces and this for a 180-
line picture revolves at 6,000 revolutions per minute, or
8,000 revolutions per minute for 240 lines.

The single line image is projected on to the screen

by means of a frame scanner consisting of a 24-sided
mirror drum. This is of large diameter, but rotates
only once per second, and a special optical system is
employed whereby the scan is reduced to zero on the
drum, which is therefore of small axial length, and
resembles a disc. A new optical system, which is called
‘‘ interlaced focusing,’ is also employed, which re-
duces the sizes of some of the optical parts, and gives
a very convenient means of adjusting the brightness
and the definition of the picture.

Another feature of this scanning system is the use
of a patented method of ‘‘ static framing '’ whereby
the image is framed independently of the motor. The
source of light for picture projection on a screen
approximately 2 ft. 8 in. by 2 ft., is a small 10-ampere
arc lamp, whilst an entirely new type of light valve is
employed.

It is well known, of course, that mechanical systems
offer more promising results for large screen projection
than does the cathode-ray tube and this has been one
of the principal objectives in the development of the
Mihaly-Traub system. The apparatus is in bench form
with all the units separate and adjustable. Obviously,
though, there would be no-difficulty in the construction
of smaller units.

The drawing on this page shows the complete Mihaly-
Traub scanning apparatus suitable for producing a
picture 2 ft. 8 in. by 2 ft. with, of course, horizontal
scanning.  Photgraphs are also shown of the high
speed scanners and their development from the one of
the earlier polygonal scanners which was built up on
an aluminium framework. The present scanners are

NOVEMBER, 1936

made of solid glass, silvered on the surface by a
special process in order to avoid refraction effects.
Both the high speed and low speed scanners are
driven by separate synchronous motors. The
latter contains 24 plane mirrors all set at right angles

Some small < mudtiplier”’  polygons
Jor high definition home receiver.

to the axis and it is driven at approximately one revolu-
tion per second.
(Continwed on paze 668).

Detailed drawing of the Mibaly-Traub scanner : the motor is on the right.
1. Mirror drum or lire multiplier, 9 faces.

2. Pha.ing adjustment.

3. Ring of mirrors 5 faces.

4. Group of prisms and lenses.
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TELEVISION

DEVELOPMENTS

A RECORD
OF

PATENTS AND PROGRESS

Specially Compiled for this Journal

ix Patentees :— A. C. Cossor, Ltd., and L. H. Bedford
I. G. Farbenindustrie Akt. ::

FE.L C. White ::

Time-base Circuits
(Patent No. 448,111.)

The two deflecting plates D, D1 of
the cathode-ray tube T are supplied
with symmetrical driving-voltages
from an unsymmetrical time-base cir-
cuit, in which the saw-toothed oscil-
lations are produced by charging the
condenser C through a pentode P

Electric Co., Ltd., and L. C. Jesty.

frames are suppressed, or made harm-
less, by being converted into
‘‘ blacker than black *’ impulses, so
that they do not affect the D.C. com-
ponent or background illumination of
the picture. The amplification factor
is also reduced during the ‘‘return’’
scan so as further to reduce the effect
of any interference caused by the cut-

C. O. Browne, J. Hardwick, F. Bluthen and
Scophony Ltd., and G. W. Walton

:: The General

the piezo light-valve is particularly
suitable for handling the high fre-
quencies used in television.—(I. G.
Farbenindustrie Akt.)

Time-base Circuits
(Patent No. 451,117.)

Saw-toothed scanning voltages of
equal magnitude and opposnte phase

The Cossor time base circuit, Patent No. 448,111

and discharging it through a valve V.
The output from the latter is fed to
the deflecting-plate D through a con-
denser Cr1.

At the same time a second valve V1
is fed with the discharge voltage from
a tapping taken between two conden-
sers C2, C3 arranged so as to form a
capacity potentiometer. The valve
V1 reverses the phase of the impulse,
and feeds it in opposite phase through
a condenser C4 to the second deflect-
ing-plate D1 of the cathode-ray tube.
—(4. C. Cossor, Ltd., and L. H. Bed-
ford.)

Television Receivers
(Patent No. 450,675.)

Interfering and spurious rignals
occurring in the intervals between
the scanning of successive lines and

117174
L Y,

Using a pieo crystal as a light valve.

Patent No. 450,686.

ting-off the cathode-ray.—(C. O.
Browne, ]. Hardwick, F. Bluthen,
and E. L. C. White.)

A Piezo Crystal as a Light-valve
(Patent No. 4350,686.)

A piezo-electric crystal Q is first
covered with a fine layer of metal,
and fine line-gratings A, B are then
scratched on its upper and lower sur-
faces. The gratings also act as elec-
trodes to receive the signal voltage.

A ray of incident light is partly re-
flected by the lower grating, though
some of it passes through, as shown
by the arrows in Fig. 1A. The actual
amount of light transmitted, and re-
flected, varies as the crystal vibrates
between the dimensions D and d. Be-
cause of its comparatively small mass,
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are applied to the deflecting plates D,
D1 of a cathode-ray tube from the
valves V, V1 of the time-base circuit
shown. The main condenser C is
charged up through a constant-
current pentode P, and is discharged
periodically by the valve V. A part
of the voltage across the pentode P
is also fed through a capacity poten-
tiometer C1, C2 to the grid of the
valve Vi, whilst a part of the anode
voltage of that valve is fed back
through a common resistance R. The
arrangement is stated to keep each
sweep of voltage strictly linear.—
(4. C. Cossor, Ltd., and L. H. Bed-
ford.)

Scanning Systems

(Patent No. 451,132.)

Two rotating mirror-drums are
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used, one D for line-scanning, and
the other D1 for framing. The ray
of light from a source S first passes
through two lenses L, L1. The lens
L has no power in the plane of the
figure, whilst the lens L1 produces a
cylindrical image of the source S on
the fast-moving mirror-drum D. The
beam reflected from that drum is then
focused by a lens Lz on the viewing
screen V, after reflection from the
slow-moving drum Di.

In a plane at right angles to the
figure, the lens L is the only one
which possesses focusing power, and
it throws a cylindrical image of the

done, and magnifying lenses are fitted
to compensate for the loss in size.
The portable eye-piece viewer is con-
nected up to the amplifiers and to the
time-base circuits by light flexible
wires.—(The General Electric Co.,
Ltd., and L. C. Jesty.)

Summary of Other Television

Patents
(Patent No. 450,444.)
Wireless transmission of sound
and pictures by frequency modula-
tion.—(H. A. Richardson.)
(Patent No. 450,463.)
Kerr cell with interleaved elec-
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picture.—(J.. C. Wilson and Baird
Television, Ltd.)
(Patent No. 451,670.)

Sound and picture programmes
transmitted on two carrier-waves
which are heterodyned by the same
local oscillator at the receiver.—
{Radio Akt. D. S. Locwe.)

(Patent No. 451,959.)

Scanning system in which the so-
called *“ Marx ' effect (or dependence
of electron emission upon incident
frequency) is utilised.—(H. A4.
Richardson.)

(Patent No. 451,724.)
Valve of the electron-multiplier

P
F

glo
Ry

0
i

Time base circuit for kesping each voltage sweep linear. Patent No.

451,117

The Scophony scanning system. Patent No. 451,132

source on to the screen V. It is
stated that the resuit is to form on
the screen V a two-dimensional
image, since in one plane it is focused
from the mirror of the drum D,
whilst in a perpendicular piane it is
focused from the source S.

Because the light from S is focused
on to each mirror of the drum D in
turn, the size of these mirrors can be
greatly reduced in the direction at
right-angles to their imotion, without
in any way decreasing their optical
efficiency.—(Scophony, Ltd., and G.
W. Walton.)

«« Portable*’ Television Receivers
(Patent No. 451,980.)

The ordinary television receiver is
necessarily a bulky pieze of apparatus
when mechanical scanning-discs are
used, and the tendency likewise is to
make cathode-ray receivers as big as
possible in order to present a large
picture. But in the latter case it is
feasible to use a tube so small that it
could be worn by the observer more
or less as an eye-piece.

According to the invention this is

trodes of rectangular shape, which
are spaced apart by a dielectric
which lies outside the ‘‘active ”
field.—(Marconi’s  Wireless  Tele-
graph Co., Ltd., R. |. Kemp, and
J. ]. Mason.)
(Patent No. 450,986.)

Time-base circuit comprising a dis-
charge valve with a reaction coupling
for increasing the rapidity of charge

and discharge.—(General Electric
Co., Ltd., and D. C. Espley.)

(Patent No. 451,042.)
Television system in which the pic-
ture is synchronised by signals which
are different in amplitude.—(Radio
Akt. D. S. Loewe.)
(Patent No. 451,451.)
Cathode-ray tube constructed to
facilitate the preparation of the fluor-
escent screen, the application of con-
ductive layers to the ‘‘ neck ’’ of the
bulb.—(Marconi’s  Wireless
graph Co., Ltd.)
(Patent No. 451,663.)

Method of maintaining the correct
contrast of brilliance in a television
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Tele- -

type used as a short-wave oscillation-
generator.—(Farnsworth  Television
Inc.)
~(Pateat No. 4351,786.)
Control network for aitering the
phase of an isochronous oscillator
with respect to a synchronising sig-
nal, when receiving television.—(D.
W. Willans and Baird Television,
Lid.)
(Patent No. 452,097.)
Binding-agent for the fluorescent
screen of a cathode-ray tube.—(N. V.
Philips’ Gloeilampenfabrieken.)

CATHODE-RAY TUBES

A special course ol eight lectures
on the cathode-ray tube and its ap-
plications will be given by Mr. G.
Parr, of the Ediswan Co., at The
Polytechnic, Regent Street, on Mon-
days at 8.30 p.m. commencing Nov-
ember 23. The fee for the course of
eight lectures is 1cs.

Full particulars can be obtained
from the Director of Education, The
Polytechnic, Regent Street, W.r.
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television world felt genuinely

sorry for Gerald Cock, the
B.B.C.’s Director of Television, who
was stricken low and confined to bed
with sciatica at the very hour of his
triumph.

He was taken ill just at the begin-
ning of October, and was not present
at Alexandra Palace on the opening
day of the regular experimental trans-
missions. This was indeed a stroke of
terribly bad luck, and it cah be

EVERYONE connected with the

Da las Bower who has been engaged on the production
of the film ** Television Comes to London.”
imagined what a disappointment this
must have been to him, after all the

months of work and anxiety.

If Gerald Cock was not present at
Alexandra Palace in person, however,
he was certainly there in spirit, and
all members of the staff were tremend-
ously happy and proud when, on the
opening day, a telegram was received
from their chief who was confined to
his flat in Clubland. It was a simple
message of encouragement, signed
*“ The Unwilling Deserter, Gerald
Cock.”

* * *

Opening day at Alexandra Palace
also brought many other expressions
of goodwill from a variety of people.

I heard, for instance, that one of the
good luck messages was in the form
of a telegram from Rita Grant, the
film actress who, it will be remem-
bered, was seen by *‘‘lookers’ at
Radiolympia in a spotlight interview
with Elisabeth Cowell.

Everyone hopes that Gerald Cock
will have a speedy recovery. At the
time of writing these notes, 1 hear
he is going on as well uas can be ex-
pected, and hopes to be back in
harness probably before my words
are in print.

Is it not a tribute to his organising
ability that the month’s television
programmes began without hitch and
continued in such an eminently satis-
factory manner?  Their success
proved to the critics as well as to all
his friends that Gerald Cock had de-
vised and set in motion at Alexandra
Palace a machine which goes like
clockwork.

* * *

Mr. D. H. Munro, the Productions
Manager at Alexandra Palace, is just
as active as ever, and is keeping
things humming. Cecil Madden,
about whom 1 wrote last month, is
also very busy and his evident abili-
ties in this new field are rapidly being
confirmed.

Cecil Lewis is working virtually in-
dependently, and already has done
what was described to me last week
as some ‘‘ stout work ’’ in developing
the O.B. side of television. It was
he, for instance, who organised the
golf match with Archie Compton and
who took charge of the presentation
of the recently televised mannequin
parade.

Dallas Bower has done a lot of
work during the month in connection
with the closing sequences of the
B.B.C.’s television film entitled:
*‘ Television Comes to London.’’ He
has also acted as producer in such
scenes as Adele Dixon singing the
new television song: ‘‘ Television,”’
which, by the way, was written spe-
cially by James Dyrenforth and Ken-
neth Leslie-Smith.

Stephen Thomas, the other pro-
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A MONTHLY CAUSERIE

on

Television Personalities

and Topics

by K. P. HUNT

Editor of *“Radio Pictorial”

ducer, has, 1 am told, been concen-
trating principally upon television
ballet programmes of which we can
expect to see a good deal in the im-
mediate future. He has also been
mostly responsible for what should
be a very successful series of tele-

vision programmes entitled: ‘‘ From
the London Treatre.”’
* "~ ] *

' Among all these busy people at
Alexandra Palace, there are two more
whom 1 must not forget to mention

s N TN G

Bebe Daniels who will appear in the November 3
programme.

—the stage managers, Peter Bax, for
instance, has made a beautiful little
model of part of Canterbury Cathe-
dral, as it would have been in the
time of Thomas 4 Becket, and which
was used in a recent transmission en-
titled ‘‘ Murder in the Cathedral.”

I was told at ‘‘ Ally Pally »’ that
this is the first attempt to introduce
scenery in television production. I
am afraid that is not quite accurate,
for if I remember rightly, Eustace
Robb used some scenery and models
in the old 3o-line transmissions from
Broadcasting House. Anyway, the
experiment is regarded at Alexandra
Palace as important, for it is felt that
the use of models may be developed
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THE FIRST OF THE REGULAR PROGRAMMES

considerably in the near future and
may solve many problems of tele-
vision production.

I have not seen announcer-hostess
Elisabeth Cowell during the month,
but on inquiry was informed that she
has not yet received any offers of
marriage or, if so, is managing to
keep them quiet !

Evervone was glad to see Miss Jas-

Stephen Thomas, producer of the act featuring
Bebe Daniels and Ben Lyon.

mine Bligh back again. As readers
know, she is Miss Cowell’s colleague
on the announcing staff. As a mat-
ter of fact, she returned several days
before the doctor really gave her per-
mission, and on the first day went
straight into the Baird spotlight
studio and began work. I am glad
to say that Miss Bligh is now looking
fit again after her very severe illness,
which I hear was much worse than
at first supposed.

* * *

That slightly worried and anxious
look has now left the face of Miss
Mary Allan, the B.B.C.’s television
make-up expert, for her problems
have not turned out to be anyhing
like so formidable as she expected a
month ago. She has been delighted,
I hear, to discover and settle defi-
nitely that the new high-definition
television does not need anything
more than ‘‘straight’’ make-up.

Not being quite sure what this
meant, I inquired, and it was ex-
plained to me that a *‘ straight
make-up is one which only empha-
sises existing features.

It is not necessary to put on any
lines which normally are not there,
and there is no question of painting
in contours or other shading as was
necessary with the old 3o-line studio
technique.  Miss Allan, by the way,
did some marvellous work during the
‘“ Picture Page '’ transmission.

Looking back hurriedly over the
October television programmes, this
‘“ Picture Page,’’ consisting of flashes
of numerous interesting personalities
and so on, must be singled out as an
instant success. Cecil Lewis’s con-
tributions were also notably excel-
lent. It is quite certain that many
of these try-out programmes will be

seen again.
* * *

At the time these notes appear, in-
terest will be mainly centred, of
course, in the forthcoming pro-
grammes for the month of Novem-
ber. In this respect I am sorry that
I cannot satisfy curiosity in full, as
Mr. E. C. Thomson, the B.B.C.’s
popular television Press Officer, in-
forms me that programme details are
not yet available. Although Mr.
Thomson personally is doing all he
can, and the whole of Fleet Street
owes him thanks, there is a feeling
that the B.B.C. could reasonably be
far less secretive about television
news.

I am able, however, to give some

‘very brief particulars of the early pro-

grammes in November, as it is dur-
ing this month that the regular pro-
grammes really begin. The opening
ceremony will take place at 3 p.m.
on November 2.

Major G. C. Tyron, the Postmaster
General, is to perform the official part
of the ceremony, but there will also
be speeches by Lord Selsdon, Chair-
man of the Television Committee, and
Mr. R. C. Norman, Chairman of the
B.B.C. This will last about a quar-
ter of an hour, and will be followed
by a televised news reel.

After that, televiewers will see the
interval signal which, as they already
know, consists of a clock face. At
the top of the screen there will be a
weather forecast for the next twenty-
four hours, and a note of the tele-
vision system in use, also, of course,
the time, which will be shown by the
hands of the clock itself. At the bot-
tom of the screen will be a brief an-
nouncement of the next item.

Following this, will be a short
variety programme of the cabaret
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type which, I understand, will be pro-
duced by Dallas Bower. The acts on
the bill, in the order of their appear-
ance, will be Miss Adele Dixon, Buck
and Bubbles, and a Chinese juggling
act. Adele Dixon will be singing
the new television song. Buck and
Bubbles are negro artists, while the
jugglers are the Lai Foons, a well
known stage act.

The evening programme, at 9.5
p.m. on November 2, is also one of
varied interest. The big thing in
this programme, I gather, will be the
film ‘‘ Television Comes To Town,”’
but it will also be notable for the
second edition of ‘‘ Picture Page,”’
which is described as a *‘ topical and
interest magazine devised and edited
by Cecil Madden.”” Following these
two items will be a news reel.

I have been unable to persuade the
B.B.C. to give me many further pro-
gramme details for the first week of
November, but I am told that there
will be a display of Alsatian dogs on
November 3. Also on that day, Tues-
day, and every subsequent Tuesday,
the ‘* Starlight ”’ series will be con-
tinued. Perhaps the outstanding
item on November 3, however, will
be Bebe Daniels and Ben Lyon, who
will be seen in an act produced by
Stephen Thomas.

Adele Dixon will sing a new television song in the
Sirst regular programme. (Photo : Mannell, London).

I confess I didn’t personally see
many of the purely experimental tele-
vision programmes during Septem-
ber, although 1 made a point of
‘“ looking-in *’ at Henry Hall.
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This article, which formed the subject of a paper read before the Institute of Radio Engineers, U.S.A.,
describes a television receiver designed by Manfred von Ardenne for the reception of the Berlin trans-
missions of 180 lines and 25 pictures per second.

1G. 1 shows the connections in
F the picture portion of the inter-

mediate-frequency receiver. At
an average signal strength of about
one-half millivolt per metre the re-
ceiver supplied sufficient output when
small half-wave indoor aerials were
used. Less favourable receiving con-
ditions necessitated outdoor aerials
which were connected to the receiver
by a transmission line. Usual cir-
cuits are used in heterodyne mixer
stages.

The scanning standards used in
Berlin, namely, twenty-five pictures
per second, 180 lines, picture aspect
ratio §:6, necessitate the uniform
transmission of a frequency band of
about 0.450 megacycle in order to
make the vertical detail equal to the
horizontal detail. As is well known,
the communication band is twice as
wide as the modulating-frequency
band, in our case 0.9 megacycle. This
is needed for perfect reproduction.

With a carrier frequency of, say,
1.0 megacycle (using both side
bands), an aperiodic amplifier having
a frequency range of about 0.5 to 1.5
megacycles is required. Such am-
plifiers have been available for many
years. Briefly, the stage constants
which have been calculated for this

frequency band, normal stray capaci-
ties, and the specified type of tube
are:—
Type of tube, Telefunken RENS 1284
Anode resistance, 5,500 ohms
Self-inductance in anode circuit, 0.3
millihenry
Voltage amplification (within fre-
quency range mentioned), 16-18.
Due to the absence of feedback,
screen-grid valves offer considerable
advantages, because of the ease of
calculation of amplification as well as
their satisfactory operation. How-
ever, in the valve mentioned above, in-
put and output capacities are from
two or three times greater than in
other multi-electrode valves which
have been used previously. The in-
ductance inserted in series with the
anode resistance resonates with the
stage capacity, forming an oscillating
circuit which is rendered almost
aperiodic by the anode resistance, and
whose natural frequeacy is around
1.5 megacycles. The comparatively
great voltage amplification per stage
could be realised only by the use of
this inductance in the anode circuit,
despite stage capacities as great as
twenty to thirty micromicrofarads.
The method of using inductance in
aperidoc amplifiers had previously

been introduced and applied. It was
pessible to get the necessary voltage
amplification of 10 with relatively few
stages and a relatively low anode
supply current.

The apparatus could be operated
either with both side bands or, pre-
ferably, with one side band. Better
results were obtained with one side
band and, therefore, another fre-
quency curve was chosen, the form of
which was arrived at.by a design of
the coupling unit whose constants
differed somewhat from those given
above, and by special selection and
damping of the transformer supplying
the second detector. )

The amplification characteristic,
increasing from the low-frequency
end, reaches its maximum at o.5
megacycle. Up to about 0.9 mega-
cycle the curve falls off only slightly.
The drop is more rapid above o.9
megacycle, and is followed by a very
steep drop at 1.4 megacycles. The
carrier frequency is adjusted so that
half of the total amount of amplifica-
tion lies in the range between 0.5 and
0.9 megacycle. In the lower modu-
lation-frequency range where both

side bands are demodulated, twice
the amplitude is available. This
over-accentuation of the low fre-

Light
Conltrol

Fig. 1.

Circust of the Ardenne cathode-ray receiver.
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quencies is equalised because the am-
plifier has only half the amplification
over this range. The result is a
smooth  frequency  characteristic
which rises slightly at higher frequen-
cies.

The frequency response curve cor-
responds closely to the curve of an
amplifier with choke-resistance coup-
ling. The only disadvantage per-

Miring Aperiodic

the cathode-ray tube. The simplest
way is to have rectification take place
in the cathode-ray tube itself. Such
rectification, however, has the disad-
vantage that the emission current of
the cathode-ray tube is only utilised
for a fraction of the time, so that com-
paratively dim pictures result.

Since a reserve of brightness must
be available, rectification within the

Ficture deflecting
it

Fig. 2. Schematic dia-
gram of receiver.
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haps may be that it is necessary to
employ the correct heterodyne fre-
quency. The proper operation of the
heterodyne can be simplified by means
of simple markings, by using stable
oscillating circuits which are only
slightly affected by temperature, or,
by the use of simple indicators for the
carrier frequency, similar to those
used with wavemeters.

The difficuliies accompanying the
use of only one side band can be elim-
inated to such an extent by means of
the above frequency characteristic
and by a suitable choice of carrier fre-
quency, that it is not possible to de-
tect, by observation of the picture,
that single side-band transmission is
being used. This arrangement,
single side-band operation, permits
the use of modulating frequencies of
0.7 to 0.8 megacycle. This dimin-
ishes the band width required for the
reception of the Berlin transmissions.

The Second
Detector Stage

The voltage appearing at the out-
put of the last intermediate-frequency
amplifier stage is fed to the detector
and to an amplitude filter which will
be discussed later (Fig. 2). The type
of modulation used at the Berlin trans-
mitter makes possible the utilisation
of the direct-current component of
the picture signal for background con-
trol.

Direct-current background control
is accomplished most directly by coup-
ling the second detector to the grid of

cathode-ray tube is practically out of
the question. More satisfactory re-
sults are obtained if a separate full-
wave rectifier is placed ahead of the
cathode-ray tube, because then sixty
to eighty per cent. of the maximum
emission current can be utilised. How
much of the maximum beam current
may be used depends upon the
amount of parallel capacity which may
be added across the rectifier output
to remove the intermediate-frequency
components from it. Experience has
shown that it is not easy to get per-
fect results from a full-wave rectifier.
At high frequencies large asym-
metries are caused by small differr
ences of stray capacities of trans-
former windings to ground. The alter-
nating of brighter and darker pattern
points indicates these asymmetries.
Under very unsatisfactory conditions
the asymmetry may become so great
that one-half of the wave remains un-
used. To avoid such difficulties it is
necessary to increase the intermediate
frequency greatly. At an interme-
diate frequency of six megacycles, it
is possible to use satisfactorily a cath-
ode-ray tube with half-wave rectifica-
tion in the same way as with full-
wave rectification, as shown in Fig. 3.
The use of shunt capacity across the
rectifier output to remove intermedi-
ate-frequency components from it
tends to .decrease picture detail by
attenuating the higher modulation
frequencies. This method then must
be used with care; the trouble may
be greatly diminished by the use of a
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high intermediate frequency. A cor-
rect compomise may be made easily
by the proper selection of resistance
R in Fig. 1.  This resistance can
have a value as high as 10 ohms
without noticeably affecting the pic-
ture sharpness if the circuit and equip-
ment has little capacity. With a
resistor of that value the voltage
variations required for modulation of
the cathode-ray tube can be attained
with a relatively small receiver out-
put. When full-wave rectification
was used intermediate frequencies up
to 1.5 megacycles were still visible on
the television screen.

An Amplitude Limiting Circuit
for the Separation of Constant
Synchronising Impulses

The Berlin transmitter is modulated
in the following manner:

The darkest shadow of the picture
corresponds to a certain residual
aerial current, which at present is
established at the transmitter at a
value between twenty-five and thirty-
five per cent. Picture modulation is
accomplished by varying the aerial
current between this value and the
maximum value in accordance with
the instantaneous illumination at the
element of the picture being scanned.
The synchronising signals are trans-
mitted on the other hand by cutting
off the aerial current completely. This
occurs at the completion of each line
and at the completion of each picture.
The duration of the synchronising
pulses at present is five to seven per
cent of the scanning time for a line or
a picture, respectively. The result-
ing large difference in frequency per-
mits the separation of horizontal and
vertical synchronising impulses by
means of frequency separating cir-
cuits.

This procedure, which has shown
good results in practice, has the ad-
vantage that only a fraction of the
transmitter output (at present about
one-tenth) is used for synchronising,
that is, is lost as far as the transmis-
sion of the picture signal is concerned.
In addition the cathode-ray tube beam
is cut off at the end of each line and
at the end of each picture, due to the
pulses, so the return traces of the elec-
tron beam remain invisible.

This blanking-out effect is neces-
sary, not only for the return of the
electron beam to the top of the scan
after each complete frame, but also
for the return of the beam at the com-
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pletion of scanning each line, because
otherwise the attainable contrast in-
terval will be limited in accordance
with the ratio of the speed scanning
—speed re-trace. Moreover, when
intermediate-frequency reception 1is
used, the spot intensity also varies

mean value of which is about equal
to half the maximum value of the
valve characteristic.  This current
does not depend on the respective
modulation values during the picture
modulation interval (i.e.; on the pic-
ture content), because the characteris-

Max, Currenl ——, la
{or .Sharp
Definthon

Ug

®

Max. Current

YRy Max. Average

Current

Max. Average
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periodically during the re-trace. If,

therefore, this trace is not blanked
out, very disturbing streaks will be
visible in the dark portions of the pic-
ture.

One of the chief difficulties in tele-
vision consists in obtaining exactly
similar synchronising impulses which
are not only entirely free of picture
signal content, but also are affected
least by the mean disturbance voltage
from the receiver. Even very slight
variations, particularly in the inten-
sity of the synchronising impulse, suf-
fice to cause a considerable displace-
ment of lines or a change in picture
and unpleasant picture . flicker.
Changes in synchronising impulse in-
tensity naturally have more effect the
greater the synchronising power. The
problem of securing steady synchron-
ising impulses from the mixture of
voltages at the intermediate-frequency
output was solved by the insertion of
a valve having the characteristic curve
shown in Fig. 4. The operating
point of the grid of this valve is made
strongly negative (in Fig. 4, for ex-
ample —5 volts), thereby preventing
the disturbing voltages during trans-
mission of synchronising impulses
from reaching the value at which
anode current of this amplitude filter
begins to flow.

As soon as the synchronising im-
pulse is over (assuming correct divi-
sion of the receiver output voltage) a
current always flows in this valve, the

tic after reaching its upper break
drops again. For the type of valve
in Fig. 4 and the voltage selected,
the drop in the characteristic after
reaching its upper break is attained
by the familiar current distribution
effect (retarded field arrangement).
The proper selection of the auxiliary
grid voltage makes it easy to bring
the drop to a value which gives prac-
tically ideal independance from the
degree of modulation of the transmit-
ter prevailing during the picture
modulation interval.

In the final analysis this process is
based on the selection and utilisation
of a very small modulation interval at
the transmitter, for example, an in-
terval of from twenty to twenty-five
per cent. of the total modulation in-
terval so as to allow always the same
current. The regularity of the result-
ant synchronising impulses is so ab-
solute that extremely stable synchron-
isation 1s afforded, even without the
use of additional frequency selecting
stages. The pictures have remained
flawless and stable over periods of
several hours.

The High-vacuum
Tube

High vacuum tubes of the Leybold
and von Ardenne Oszillographen-
Gesellschaft, Koln-Bayental, were
used in the arrangement described.

The electron-optical arrangement
of this type of tube operates with
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double electrostatic concentration ac-
cording to George, of a similar type
to that employed in practically all
modern television tubes. In the
ordinary design this type of tube has
only two deflecting plates which are
charged by the horizontal deflection
potential. Symmetry, with reference
to the anode, is maintained by the use
of push-pull output valves to drive the
horizontal deflecting plates.

The low-frequency vertical deflec-
tion is accomplished by means of de-
flecting coils fed with current from a
relaxation oscillator. These deflec-
tion arrangements permit the main-
tenance of spot sharpness to the ex-
treme edges of the screen. These
conditions prevail, not only for wide
deflection angles, but also at high
beam currents and small sections.

Furthermore, by reducing the dis-
tance between the electron gun and
the fluorescent screen by the length
which is required by a pair of plates,
a corresponding increase in the sharp-
ness of the spot results as a corres-
ponding decrease in the over-all
length of the tube as compared with
a double electrostatic deflection type

Ja (mA)
7
-6
-5
-4
-3

2
/
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Characteristic curve of amplitude filter
using sereen grid valve.
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Fig. 4.

magnetic deflection in the vertical
direction it is possible to adjust pre-
cisely the size of the picture from the
outside of the tube Thus, all the ad-
vantages of requiring a large amount
of electrical energy for deflection at
the higher frequencies.

Circuit of the Push-pull
Thyratron Relaxation Device

The following method has proved
itself to be a simple one for the pro-
duction of relaxation oscillations
which are sufficiently linear for tele-
vision use.

The voltage difference between the
discharge and extinguishing points of
a grid-controlled gaseous discharge
valve is adjusted to a value that is
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small compared with the charging
voltage source. The discharge value
is chosen so that breakdown occurs
at the level of about one-half of the
charging source voltage. Under
such operating conditions a suffi-
ciently linear rise in current for tele-
vision purposes is obtained, even
when the capacity which is in paral-
lel with the thyratron is charged
through a resistance.  This is be-
cause the portion of the curve used is
only a very small part of the central
portion of the usual charging curve,
and thus it is sufficiently linear.

The resulting relaxation voltage is
usually either too small (even if the
anode supply of the cathode-ray tube
is used as a charging voltage) or, if
it is large enough, requires such
heavy discharges that the life of a
gaseous discharge valve is critically
shortened. Also, the relaxation volt-
tage is not symmetrical with respect

to ground.

Valves with a large amplification
factor are used, as well as
anode resistances  which are

large compared with the internal re-
sistance of the valve. The operating
characteristic of a stage designed in
this manner is so linear over a wide
range (depending on the magnitude
of the anode voltage used) that up to
seventy or eighty per cent. of the volt-
age at the anode supply may be

linearly controlled. Even with one
stage this percentage is as great or
greater than may be obtained by
charging the relaxation condenser
through a valve which gives a con-
stant load current (such as valves
using saturation or suitably connected
grid valves) without subsequent am-
plification.

The output voltage is effectively
doubled when the push-pull circuit is
used. This circuit has the added ad-
vantage of providing deflection
potentials symmetrical with respect to
ground which are required when oper-
ating high vacuum tubes. Using
such circuits and an anode voltage of
1,000, sufficiently undistorted relaxa-
tion voltages of magnitudes up to
1,500 volts have been produced.

The anti-phase voltage required for
controlling the grid of the symmetric
stage is tapped off of the anode resist-
ance of the main stage. Now,
the actual voltage division takes place
in the grid circuit of the symmetric
stage. This arrangement has the ad-
vantage of dividing the hum voltage
as well as the signal voltage, so that
less smoothing is necessary.

Resistances are also provided
in the discharge circuit of the relaxa-
tion valves which not only act as
protective resistances for the gas-dis-
charge valves, but also have, in con-
junction with the output stage, the
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important function of accelerating
the recurrence of the relaxation oscil-
lations. It was possible with these
resistances to accelerate the relaxa-
tion recurrence to as much as one-
third of the original value.

A number of decoupling devices are
provided in order to prevent coupling
between the two relaxation parts, as
well as to prevent reactions of the re-
laxation potential amplifier on the re-
laxation generator. Extensive elim-
ination of such disturbances, as well
as a high degree of attenuation of the
hum voltage, are necessary for stable
synchronisation by the impulses of
the transmitter.

Television Interference
Suppressor.

A novel suppressor for television and
other high-frequency signals of a simi-
lar nature is now being manufactured
by Messrs. A. F. Bulgin, of 64 Holborn
Viaduct, E.C.1. This suppressor con-
sists of a high-frequency choke wound
on a split grid plug-in adaptor. The
valve in the receiver 1s removed and
plugged in on top of the adaptor, so
connecting the high-frequency choke
directly into the grid circuit.

It is claimed that this choke will de-
finitely remove all traces of television
signals on broadcast receivers, and
from our own tests of similar apparatus,
we can bear out these claims.

This interesting gadget costs 2s. and
is designated type number HF2s.

Qur Readers’ Vicws

Correspondence is invited. The Editor does not necessarily agree with views
expressed by readers which are published on this page.

: Reception of Alexandra Palace
IR,

I am pleased to report reception of
the television sound and vision signals
from 5.40 until approximately 6.10
p.m. to-day (August 27.)

This may be of interest in view of
the receiving apparatus used and the
position of my listening post.

The position here is approximately
25 miles south of Alexandra Palace
with screening by the North Downs
and Redstone Hill. This hill is only a
quarter of a mile to the north of here
and runs across east to west with a
fair amount of trees on the slopes and
at the top.

A simple di-pole (vertical) was
erected on the roof some months ago
(anticipation) with a twisted flex
feeder (now somewhat weather worn)
terminating in a single loop at the
receiver.

The receiving apparatus was a

rough hook-up used for the first time
this evening and consists of an A.C.
mains S.G. valve run off an L.T.
mains transformer and a 120-volt
H.T. eliminator. Screened grid sup-
plied through 25,000-ohm variable re-
sistance supplying approximately 45
volts to grid. Using headphones con-
nected through a 1-1 output trans-
former in the anole lead the vision
signal could be clearly heard and held
and then the sound signal about 60
degrees of tuning higher up on the 15
m.m.f. condenser, strength about
R5/6. First item heard was
apparently ‘“ As You Like It,”” then
an extract from the film ‘‘ Amateur
Gentlemen,’’ Chas. Laughton in an
unreleased film ‘‘ Rembrandt.”
Results like this on one valve speak
well for reception in Surrey and
ensure good reception for one county
anyway.
B. Bennert (Redhill, Surrey.)
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Reception Range

SiR,—You will be interested to
know that Baird Television put in a
Televisor here with a di-pole on a
thirty-foot mast attached to a tall
chimney bringing the top over sixty
feet from the ground, and that I can
get very good pictures here. I am
thirty miles from Alexandra Palace,
within a few furlongs one way or the
other.

I thought you might be glad of this
evidence that the service area will
certainly be considerably more than
twenty-five miles in favourable neigh-
bourhoods. 1 suppose the top of my
mast is not more than 250 feet above
sea level.

ErNesT H. Ronixson
(Woking, Surrey).
Good Results
SiIR,

You may be interested to know I
am getting very good results with the
semi-tuned R.F. S.W. circuit as
shown on p. 347 of your June issue.
I have just switched off, 9 p.m., after
listening for $-hour at R.9 to S.V.H.
on 20.55 metres—very good on L.S.
This is amongst a surprising list of
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W.'s, V.’s, H.’s. Your publication
is most useful to the serious listener
and constructor.
C. H. GILBERT,
(Wallington, Surrey).

A Pirate Station

Sir, ]
Will all stations who during the

past six months have worked a sta-

tion signing G5UX on the go-metre
band, please note that this call is
being pirated.

GsUX has been working for the
past seven years entirely on 20 metres
and the QRA is G. A. Hume, 353
Eccles Road, Battersea, London.

The matter is at present receiving
the attention of the G.P.O.

G. A. Huue (G5UX)
53, Eccles Road, Battersea, S.W.11.

TELEVISION IN

FLEET STREET

A Marconiphone Demonstration with
D.C. Supply

transmissions from Alexandra

Palace the Marcouniphone Com-
pany amply demonstrated that an
A.C. supply is not necessary for the
operation of a television receiver.
This is an interesting fact because
there is a fairly general idea that
alternating current supply is a sine
qua non.

Marconiphone chose an hotel in
Fleet Street for their demonstra-
tion and the current supply in this
district is 210 volts direct so a rotary
convertor was installed as an acces-
sory to the receiver. This, of course,
means a slight additional expense in
the first instance, but otherwise, judg-
ing from the results that were ob-
tained, there is no disadvantage, for,
as is well known, these convertors
function for very long periods without
any attention whatever.  Actually,
in this case, the ‘‘ juice ’ was sup-
plied by putting a shilling in the fami-
liar slot meter.  One shilling pro-
vided all the current that was re-
quired for the whole duration of the
programme and presumably there
was a good balance in hand at the
conclusion,

The receiver used was the Mar-
coniphone Model 701 of which a full
technical description was given in the
September issue. It is of interest
to note that this receiver employs a
comparatively small cathode-ray
tube and that a special lens is used
in front which has the effect of in-
creasing’ the picture size very con-
siderably. The tube is placed verti-
cally and the picture is seen by reflec-
tion in a mirror, the image in the
latter being magnified by special lens.
This lens appears to have some cor-
recting effect on the curvature of the
tube and it was noteworthy that at a

D URING the first week of the test

i3]

distance of about ten feet it was not
possible to detect that a lens was
used, a matter which was only re-
vealed upon closer inspection.

The reproduction was as near
black and white as makes no differ-
ence, and there was sufficient con-
trast and brightness for the pictures
to be observed in comfort by an audi-
ence of about thirty, a fact which
speaks well for the clarity, for a part
of the audience was a’matter of fif-
teen feet or so distant from the re-
ceiver.

In these early days of test trans-
missions it is rather difficult to judge
the consistency in the performance
of a receiver for, of course, minor
troubles are being experienced at the
transmitting end and it is difficult to
dissociate receiver troubles from
transmitter faults. For instance, on
one or two occasions there was an
almost complete wipe out which per-
sisted for a few seconds, which, as
the fault rectified itself without any
adjustment of the receiver, was pre-
su.mzinbly due to a fault in the trans-
mission.

Despite the fact that this demon-
stration took place in the heart of
London, with dozens of cars and
buses passing every minute, there
was no trace of interference, proof
that the interference bogey of which
so much was made a short time ago
barely exists even under the worst
conditions.

A feature of this particular trans-
mission was a tour of the stands at
the North London Exhibition and it
served to emphasise what a valuable
commercial asset television could be
if developed upon suitable lines. One
can visualise a tour of the West End
shops. Even at the present stage of
development this is not entirely im-
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practicable. ~ What woman will be
without a television receiver when
this is a regular feature of the pro-
grammes?
THE TELEVISION
SOCIETY
Lecture Arrangements for the
1936—1937 Session
ROVISIONAL  arrangements
P for meetings for the 1936-37 ses-
sion have been made as follows:
Wednesday, November 11.—The
Baird Television Receiver (lec-
ture and demonstration). T. M.
C. Lance, Esq.

Wednesday, November 18.—Infor-
mal meeting and discussion.
Wednesday, December g.—Electron

Optics with special reference to
Magnetic Focusing. S. Rodda,
Esq.
Wednesday, December 30.—Informal
meeting and discussion.

Wednesday, January 13.—Kerr
Memorial Lecture.  Professor
J. T. MacGregor Morris,
M.L.E.E.

Wednesday, February 10.—Short-

wave Receivers for Television.
The first lecture of the session was
given on October 14, when Mr. E. H.
Traub gave a talk on the German
Radio Exhibition.

‘Informal

Meetings

Two informal meetings have been
arranged for this year. In view of
the rapid developments which are now
taking place, it was thought desir-
able that members might have the
opportunity of discussing practical
problems in the design and construc-
tion of receivers and of comparing
results.

It is requested that those members
who propose to attend these informal
meetings will submit their names to
the Lecture Secretary at the conclu-
sion of the preceding meeting or by
post, in order that accommodation
may be reserved.

Television Optics

Sir Isaac Pitman & Sons, Ltd.,
have recently published a book under
the above title by L. M. Myers, of the
Marconi Co. Mr. Myers is a well-
known authority on television optics
and a contributor to this journal. A
review of the book will appear in our
next issue.
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TELEVISION’S CATHODE-RAY RECEIVER (Continued from page 620)

of resistance will do for R1o and R24, provided that it
is wire-wound and- has an insulated spindle.

It is advisable at this stage (if it has not been done
earlier) to mark the various components in pencil to
avoid mixing them up in subsequent wiring. The
valve holders nearest the holes at the side of the chassis
(the back end) should be pencilled ‘* Line '’ and the
others ‘‘ Picture.”” Check at this stage that the wir-
ing to the deflector plate condensers is correct with re-
gard to these markings, assuming that the X plates
are line and the Y plates picture.

Mark the resistance in the centre between the con-
densers ‘‘ picture ’’ and the one above it ** line.”” The
resistances can be marked starting from the top: 240
P, L. Amp. P. Amp. 405 P. 405 L

It will be noted that 240-line is missing from the list.
This resistance is carried on a scparate bracket and
will be fitted on completion of the wiring to the
switches.

The remander of the wiring may be completed, using
the 5-way group board on the right-hand side (from
the back) for the push-pull resistances and the other
for the fixed resistances in the charging circuits. The
connections to the switches are shown in the separate
photograph.

To avoid interaction between_ the time-bases, separ-
ately smoothed H.T. supply is required, #nd therefore
two H.T. + leads are taken to the time base. The
socket in the 5-way socket marked 2 is soldered to the
end of the variable resistance Ri17, this lead showing in
the photograph, while socket No. 1 is taken to the
corresponding tag of the other resistance (‘‘ line ’).
From each of these tags extensions of the leads run
to the group boards for supplying H.T. to the resist-
ances. The white resistance in the centre of the chas-
sis in the photograph is between the anode of the
‘“ line '’ valve and the lower end of the variable resist-
ance (R11 in the diagram).

The remaining socket in the input connector (No. 4)
is connected directly to earth via the chassis and serves
for H.T.

The
H.T. Unit

The circuit diagram of the H.T. supply unit for the
tube and time base is shown in the diagram, and its
assembly will be fully described in the next article.

It will be seen that the heaters of the vilves in the
time base, together with the M.U.2 rectifier filament,
are fed from a separate transformer. This ensures that
the valves have attained operating temperature bhefore
the H.T. is applied and saves a possible breakdown
in the insulation.

A D.L.S.1 thermal delay switch is fitted in the prim-
ary windings of the H.T. transformers, the heater of
the switch being connected to the heater transformer
winding. After 30 seconds delay the H.T. is applied
to the tube and time base simultaneously and the scan-
ning lines will appear on the screen.

Other points to note are:

The H.T. for the time base is split, the picture fre-
quency being decoupled from the line frequency.

Extra smoothing is incorporated in the time base
H.T. to minimise A.C. interference.

The load on the tube H.T. supply being very small
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(under 1 ma.) the 100,000-0hm resistance shown is
sufficient for smoothing in conjunction with the
condensers.

For those who do not wish to make up their own
units, these can be obtained from the Mervyn Sound &
Vision Co. in steel cases ready for connection to the
mains.

HIGH TENSION SUPPLY FOR TIME BASE

List of Components.

CONDENSERS.
Time base: 1—2.0-mfd. 1,000-v.

working, T.C.C. Type 111.
3—38.0-mfd. 1,000-v.

working, T.C.C. Type 111.
1—0.5-mfd. 4,000-v. working, T.C.C. Type 171.
1—1.0-mfd. 1,500-v. working, T.C.C. Type 121B.
2—1.0-mfd. 500 v. working, T.C.C. Type 95.
1—o.1-mfd. 4,000-v. working, T.C.C. Type 171.
2—8-mfd. 350-v. working, T.C.C. Electrolytic.

Control
Panel.

TRAX\SFORMERS (Keston Mfg. Co.).

Tube H.T
See May issue.

Time Base : Primary : 0-200-220-240.
Secondary : 1,000 V. 20 ma.

Bias and Primary : As above.

Shifts. Secondary : 250-0-250 V. 10 ma.

2-0-2 v, 2 amp.

Heaters : Primary : As above.

Secondary : 2-0-2 v: 6 amps.

1-0-1 V. 2 amps.

4 V. 1.5 amps.

1-0-1 V. 1.5 amps.*

* The [ast winding must be insulated to stand 3,500 volts to the remainder.

CHOKES.

2—100-henry 30 ma.

RESISTANCES (Erie).

1—2.0-megohm 2 watt.

1—1.5 megohm 1 watt (or 1.0 and 0.5).

1—1.0-megohm 1 watt.

1—o0.4-megohm 1 watt.

2—o.1-megohm 1 watt.

1—2,000-ohm 1 watt.

1—2.0-megohm # watt.

1—1I,000-chm } watt.

POTENTIOMETERS (Reliance).

1—0.5-megohm.

1—o0.1-megohm,

COMPONENTS

3—Baseboard mounting 5-pin valveholders (Bulgin).

4—Terminal hlocks (Belling-Lee

Terminals: H.T. + r; H.T. +2, H.T. 4+ ; HT.—
D.C. (2 off).

Mains mput plug and fuses (Belling-Lee).

Mains switch (Bulgin).

Screened flex.

The Tube

Exciter Unit

In the May issue was described the tube exciter unit,
but a modification is made in that the heater for the
tube cathode is not obtained from the H.T. transformer;
instead it is coupled to the time base filament trans-
former in a unique way. The cathode-ray tube heater
winding has to be well insulated as it is at the full
cathode-ray tube potential difference to earth, so we
connect a very small transformer having a 4-volt prim-
ary and a 2-volt secondary. Such a method has many
advantages that will be apparent and we take pleasure
in publishing the arrangement, for the first time, in this
issue.

The alternative is to provide this winding of the time
base heater transformer and a note of this is made in
the list of components.

The exciter unit and the vision and sound receivers
were specially commissioned by us from W. J. Nobbs,
F.T.S., AM.I.R.E., and the modification to the method
of heating the cathode-ray tube filament has proved
practical in every way.

NEXT MONTH: THE SOUND RECEIVER AND
DETAILS OF POWER PACKS.

L.T.AC. (2 off)
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By Kenneth Jowers

Communication Receiver

In the January issue we described this receiver for the use of amateurs requiring a highly sensitive set,
for operation between 30 and 1.5 mc. Owing to its success and popularity amongst amateurs, we have
been requested to re-publish the details together with some features which have been added during the

past six months.

HIS receiver, originally de-
I signed last = November, has
now been in use continuously

for almost a year. It speaks well
for the original design that after
this long period only very minor addi-
tions have been made which do not
alter the fundamental circuit in any
way. This is rather an important point.
for even with commercial receivers.
little ideas come to mind which could
be embodied in order to improve results.

However, since the original design
the only alterations made have been the
addition of an “R” strength meter, an
optional potentiometer for controlling
the voltage on the detector valve, and a
higher capacity coupling condenser in
the H.F. stages.

The receiver was designed specially
for DX reception on amateur bands
and for listening to the American com-
mercial stations which can be received
well enough to be cf entertainment
value. A receiver to fulfil these de-
mands has to be capable of high sensi-
tivity with minimum noise level.

For that reason a battery operated 2
H.F. circuit has been used, but it has
been adapted to include many refine-
ments that in recent years have been
omitted from large receivers.

The old argument as to whether to
use a straight or super-het set does not
arise now for it is generally agreed
that for real sensitivity and low noise
level a straight set is more satisfactory.

Coil
Matching
There is always considerable diffi-

| they maintain their sensitivity on all
wavebands. In a way this trouble can
be overcome by using internal preset
| condensers, but even this arrangement
| does not allow for the use of standard
commercial plug-in coils.

To overcome this difficulty a new
system of tuning was decided upon so

iA meter and dial light

have beem mounted on fo

the panel, otherwise the

l lay-out is the same as the
original receiver.

| that standard commercially wound coils
could be used without ganging troubles.
I Tests were then made to determine
whether or not three tuned stages of-
fered any material advantage over two
tuned stages. We have noticed that by
omitting the intermediate tuned stage,
l the decrease in gain and selectivity was
so slight as to be completely ignored.
This enabled band-set condensers to
| be used in conjunction with a main
band-spreader, so making it a simple
matter accurately to match up the two

culty in matching up three coils so that | tuned circuits to any waveband. - In
""" 100,000 8 “Hre
< 1 »
] \
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This circuit is almost identical with the one originally published in the January issue. It is well worth
while, however, making the suggested modifications to obtain maxinmm results,
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Also, by special request, a blue-print SW209 is now available.

Iview of the great sensitivity and DX
|properties of this type of set it is ob-
| vious that to use it on one or two bands
| only would be a real waste, so that in
‘ addition to the 160- and So-metre bands,
| it had to be very efficient on all other
| bands. This, of course, means that a
band-spread condenser on 160 metres

would be too large on 20 metres, and
vice versa.

Band
Spreading

Two bandspread condensers were
|ganged together and arranged so that
| over 20 metres the amateur channel
covered almost two-thirds of the dial.
This gave good band-spreading on 10,
20, 40 and 8o metres, but unfortunately
‘ on 160 metres the 15 mmfd. condensers

would not cover the whole band.

In view of the relative unimportance
of this band it was decided not to bother
about the tuning so much on 160 metres,
for the band-set condensers could be
adjusted to give complete coverage. It
simply means that the 160-metre band
has to be tuned in two steps.

| Band-setting condensers at once made
the use of special coils quite unneces-
sary, for coils of different makes and
inductance can be used, the differences
being taken up by the band-setting con-
densers. Actually, all one has to do is
to set the band-setters until each coil
is tuned, for example, to 40 metres, and
then to cover the amateur band with the
band-spreaders.

The

| Circuit

The final circuit

is shown in the
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The H.F. Valves

H.F. Decoupling
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Air-spaced Condenser

diagram and consists of four valves
used in the following way. The aerial
is fed into the primary of the first coil
through a .coo15-mfd. series aerial con-

Screen

Voltage
High tension for the two screens is

BASEPLATE.

1—20-gauge zinc 164 in. by ¢} in. (Peto Scott).

1—Wood strip # In. by 16} in. by o}in. (Peto
Scott).

CABINET,

1—Metal type ro34 (Eddystone).

CONDENSERS, FIXED,

6—.01-mfd. type 411 (Dublier).

1—.0001-mfd. type 665 Dubilier‘.

1—.001-mfd. type 4511 (Dubilier

1—.002-mfd. type 4511 (Dubilier).

2—2-mfd. type BB (Dubilier).

2—1-mfd. type 4513 (Dubilier).

1—.00005-mfd. type 665 (Dublier).

1—.00009r1-mfd. air spaced type SW81 (Bulgin).

CONDENSERS, VARIABLE.

1—.0002-mfd. type 957 (Eddystone).

2—goo/z0 (Eddystone).

2—.ooor-mfd, type 1054 with } in. spindles (J.B.).

1—.00c05-mfd. type ro87 preset (J.B.).

1— ».ooole;;fnéd. type 1053 wiéh 1 in. spindles (J.B.)»

1——.0002- .t 1087 (J.B.).

COILS. - g

2—Sets type 959, 4-pin (Eddystone).

CHOKES, HIGH-FREQUENCY.

2—Type CHN (Raymart).

2—Screen H.F.P.A. with spade

CHOKE, LOW-FREQUENCY

1—Ni-choke II (Varley).

1—Wide vision type 973 (Eddystone).

2—r1027 (Eddystone). e

HOLDERS, VALVE.

1—s5-pin chassis type less terminals

5—4-pin chassis type less terminals

tags (Wearite).

Clix).
Clix).

Components for AN AMATEUR COMMUNICATION RECEIVER

PLUGS, TERMINALS.

4—Terminals type B marked Aerial, Earth,
L.S.x., LS. (Belling-Lee).
2—Wander plugs marked H.T.x, H.T. (Clix).

2—Spade terminals marked L.T.x, L.T. !Clix,.

RESISTANCES, FIXED. 1

2—10,000-ohm type HW1s (Bulgin).

1—s00-ohm type HW2 (Bulgin).

1—5-megohm” type HW36 (Bulgin).

2—TI00,000-chm type H.W.25 (Bulgin).

1—75,000-ohm type HWz24 (Bulgin).

1—s5,000-ohm type HW10 (Bulgin).

1—3500-ohm type WEi1o0 (Bulgin).

RESISTANCES, VARIABLE.

2—50,000-ohm potentiometers (Erie).

1—500,000-0hm potentiometer with switch (Erie).

1—100,000-chm potentiometer (Erie).

SUNDRIES.

1—Flexible coupling piece type 1009 (Eddystone).

1—Dg dial light with Bzo6 bulb (Bulgin).

2—Aluminium screens to specification (Peto
Scott).

2—Extension control rods type 1008 (Eddystone).

2-—Panel brackets (Bulgin).

TRANSFORMER, LOW FREQUENCY.

1—Type AF6, 1—7 ratio (Ferranti).

ACCESSORIES.

ACCUMULATOR.

1—2 volt, 45 amp (Exide).

BATTERY, HIGH TENSION.

1—Super capacity 120 volt (Vidor).

VALVES.

1—210SPT Met. 4-pin {Cossor).

1—SG215A Met. 4-pin (Mazda).

1—HL2 Met. (Mazda).

1—PENz220A (Mazda).

denser, this condenser becoming pro-
gressively more effective as the fre-
quency is decreased. On 160 metres it
can ke shorted out of circuit so as to
give maximum gain. This is done by
simply bending over the edge of the
outer rotor plate so that it shorts on the
stator when all the plates are in mesh.

Across the grid of this coil is a .oc01-
mfd. band-setting condenser aznd in
parallel with a .ooooz-mfd. band
spreader. The band-setter is mounted
on the rear screen which can be seen in
the plan view. This screen is at earth
potential, so that only one wire need be
connected to the band-setting conden-
sers, and that is to the stator. The first
H.F. valve is a four-pin pentode with
the suppressor grid connected intern-
ally. This valve is no better than a
screen-grid on the lower frequencies,
but gives a decided boost to weak sig-
nals on the higher frequencies.

Tests during the last few months
have shown that a screen-grid valve of
the SG215A type is more effective than
the pentode in the second stage, so
those who have already constructed the
receiver would be well advised to con-
sider this change-over.

Incidentally, between the anode and
the grid of the first and second valves
was a .oooos-mfd. pre-set condenser.
This, however, has now been changed
to a .0oo2-mfd. pre-set condenser. The
screening grids of the two H.F. ampli-
fiers are linked together through 10,000-
ohm resistances and decoupled by .o1-
mfd. condensers.

| controlled by means of a variable poten-
tiometer enabling the optimum gain to
be obtained.

It is most important to include a 500-
ohm resistance in series with the anode
of the first H.F. amplifier and to de-

| The detector voltage control should be mounted on the middle dividing screen. The resistance must be of the
dead-spindle type.
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couple this with a .oi1-mfd. condenser
The input to the grid of a triode detec-
tor is fed through a .ocooos-mfd. pre-set
condenser and to obtain really smooth
reaction on all wavebands this can be
adjusted to give most satisfactory re-
sults.

The tuning arrangements for the de-
tector circuit are identical with those
in the first stage except that the band-
setting condenser is actually mounted
on the panel. Although the rotor of
the band-setting condenser is at earth
potential, do not rely on the automatic
contact to the panel but make a separ-
ate contact from the rotor to the metal
chassis.

The grid condenser in the detector
stage is an air-spaced .ooogi-mfd., an
unusual type and capacity, but the im-
provement in results can hardly be
credited. Noise level is reduced very
appreciably, while the detector circuit
as a whole is more efficient than when
using the standard type of condenser.

Considerable trouble was taken to
determine the best value of the grid
| leak. A 2-megohm to L.T. negative
was quite satisfactory, but decreased
gain somewhat. The potentiometer
across the filament supply helped this,
but results were equally good when a
s-megohm leak was taken to L.T. nega-
tive, so cutting out the potentiometer.

An H.F.
Filter

Particular care was taken in the de-
| sign of the detector and L.F. stages,

|
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20-metre Results

for this end of the receiver can cause a
lot of trouble. First of all, the H.F.
choke in the anode of the detector, be-
sides being specially selected, is by-
passed to earth on both sides. It is of
the Raymart CHN type, which appears
to be particulariy suitable for this cir-
cuit. On the anode side is a .ocor-mfd.

= . - =

|

a 5,000-ohm resistance is connected im
series with this grid and by-passed with
a .o1-mfd. condenser.

In the anode circuit of the PEN220A
is a small L.F. choke in parallel with
a 100,000-ohm resistance. This, in con-
junction with 2-mfd. condenser, forms
the choke filter output circuit. Finally,

The suggested /))odt:ﬁm/iom do not in any way alter the original layout so that readers with the first model
can take advantage of the improvements made without any difficulty.

filter condenser while cn the H.T. side
is a .oor-mfd. This stops H.F. most
effectively and at the same time pre-
vents any arc over in the output pen-
tode, due to surges.

An addition in this circuit is the poten-
tiometer governing the voltage applied
to the anode of the detector. This is
mounted on the screen which divides
the detector from the first H.F., and
should be pre-set. Any potentiometer
other than the one specified should be
examined to make sure that it has a
dead spindle, otherwise there may be a
short circuit of H.T. to the metal screen.

Volume control is a 4-megohm
potentiometer across the second grid of
the L.F. transformer and so as to keep
the number of controls as low as pos-
sible and still retain flexibility, the on-
off switch is embodied in this control.
While in the L.F. stage the L.F. trans-
former has been changed to a Ferranti
AF6 with a ratio of 1-7, for this gives
enormous gain. Those readers, of
course, who are only interested in ama-
teur reception and do not need large
volume need not change the transfor-
mer from the one originally specified.

In series with the grid of the output
pentode is a 100,000-ohm series resist-
ance, which removes all traces of H.F.
in the output stage. Although the
auxiliary grid can be run at maximum
potential, by reducing this slightly the
anode current is materially reduced
without decreasing gain, so to that end

a .o02-mfd. condenser is connected from
the anode of the PEN220A to chassis.

THE BLUE PRINT.

We have had so many requests for details
regarding small constructional points that
we have issued a full-scale blue print. The
number is S.W.209 which can be obtained
from TELEVISION AND SHORT-WAVE
W ORLD, Chansitor House, 37/38 Chancery
Lane, W.C.2. The price is /6 post free.

Tone correction, although not neces-
sary from a quality point of view, is
essential when receiving weak signals
that are inclined to be overcome by
mush. This tone corrector consists of
a .or-mfd. condenser in series with a
50,000-ohm variable resistance from the
anode of the output valve to the chassis.
The control knob is actually at the back
of the metal case next to the variable
screen voltage control.

Grid bias is obtained automatically
for the output pentode by means of a
500-ohm resistance between H.T. nega-
tive and L.T. negative, by-passed with
a2 1-mfd. condenser.

Power
Supply

As the entire receiver takes 22 ma. a
bias of approximately 11 volts is ap-
plied to the pentode. Those readers
who are confined to accumulators or
dry batteries for high tension are ad-
vised to use a PEN220 with a 400-ohm
bias resistance as this will reduce the
total consumption to 10 ma., a much
more reasonable figure.
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The case supplied by Eddystone is
fitted with a metal panel of quite light
gauge to which the tuning drive andt
escutcheon cam be fitted: without any:
trouble. A template is given so that
it is almost impossible: to, make any:
mistake when cutting the Holes. Notice:
that there are .five front panel knobs.
First is the aerial band-setter, second:
a detector grid band-setter, third,
tuner; fourth, reaction; fifth, volume:
and on-off switch.

These controls are arranged so that
the front panel looks quite symmetrical.
The baseboard is 16 ins. by 9% ins. by
# in., and is covered with a sheet of zo-
gauge zinc. Zinc is used because wire:
can be soldered directly to it.

Across the underneath of the base~
board is fitted a runner of wood 16 ins.
by %in. by 1in:, which is simply to.
keep the baseboard off the bottom of
the metal cabinet. A 1-in. clearance is.
required to take the six valve holders.
and the various small condensers and'
resistances.

A Rigid Panel
Essential

Even though the panel is screwed to.
the cabinet with 10 bolts, it is really
advisable to use two angle brackets so
as to make quite sure that there can be:
no panel movement to upset tuning.
This is most important on 10 and 20.
metres.

The Sifamr milliameter connected im
the detector H.T. lead is shunted with
a 20-ohm variable resistance. The re-
sistance should be varied so that the
total consumption in the detector stage-
only registers 1 ma. on the meter. In
this way quite a reasonable measure of
signal strength can be obtained by
checking the downward deflection on:
the meter:

Operation

Operation does not need any comment:
for all the controls are perfectly flex--
ible. A point, Bowever, is that recep--
tion down to 28 mc. is perfectly satis-.
factory, while sensitivity is of a high
order. During a brief test the follow-
ing 28 mc. phone stations were heard,.
Canadian VEiGH, Cuban CO60M,
American WyBHT, W3AUC, WsDDP,
while 10-metre C.W. reception included
four continents.

On 20 metres an average of 5o sta-
tions per week are being worked with
the greatest of ease. Other bands are
equally satisfactory. During the ori~
ginal tests sVT on 1916 ke, and G20V
on approximately 1923 ke, were. separ-
ated quite easily. With a short aerial
and a screened wavetrap duplex work--
ing is quite successful on 40, 20 and 10.
metres, providing, of course, the nor-
mal precautions are carried out.

Constructors can, obtain a blueprint
of this receiver for 1s. 6d. from our
Blue-print Department.
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Heard on the Short Waves

I have been spending most of my

time working on the 20-metre band
which has proved very productive of
really good DX stations.

It has never been possible accurately
to forecast just when the band will open
up. During the first week in October
20-metre phone stations could ke worked
from about 10 p.m. onwards and then
suddenly during the second week of
October, British stations began contact-
ing American and Canadian amateurs
as early as 6 o’clock in the evening.

A feature of this band has been that
while American amateurs were receiv-
able for almost 24 hours of the day, no
G stations were able to contact for more
than an hour or so continuously.

G-VK Contacts

Several reports have come to hand on
low-power G  stations contacting
Australia on phone. I have in mind
in partizular GOKV in Laindon, who
had an R6-7 Qs report from VK. His
power is, I believe, still only 10 watts,
although he may now have increased to
25 watts. But in any case it is a very
meritorious performance.

I heard a VK and an NY come back
to GO6IF who is also a low-power
station, while GsUK was obtaining very
good 1eport from LU. 5UK’s input is
well on the right side of 50 watts. It
is, of course, the more powerful
stations, such as sNI, sML, 5JO, 6XR,
etc., that have been putting out the
best signals, but despite all this quite a
number of 10-watt stations have been
receiving Ry7-8 reports. 2XV in Cam-
bridge has also been getting out very
well, and although he is more than 20
miles from me the ground wave of his
20-metre transmission is usually R7-8.

10 Metres

Wi1CCZ tells me that the 10-metre
band has been far too erratic for his
liking as it only opens vp for one hour
a day and at a time which cannot
always be predetermined. On the other
hand, I have heard a number of [W’s on
10 whenever I have listened, but that
must be merely luck.

G8’s are still monopolising the 4o-
metre band and the QRM is now getting
so heavy as to make operation almost
impossible. The 160 metre kand is im-
proving very much, for in addition to
noise level reducing, most of the
stations who use that band are at
present inoperative.

G6GO is working duplex with Dutch
stations, while G2KT is also very active
and the report from GsMM is still read
on Tuesday evenings.

I understand from Gs5JO that the 8o-
metre band should be fairly good this
winter, for Canadian stations are now

DURING the past six or eight weeks

coming over with a fair degree of con-
sistency. It will be remembered that
last winter 5JO was making quite a
number of contacts on this band with
America and obtaining really very fine
reports.

America and
the U.H.F.

There is a general interest in 5 metres
which has increased considerably since
the B.B.C. started regular 7-metre
transmissions, so that U.H.F. receivers
could be reliably checked. I notice that
the Columbia Broadcasting Co. are
experimenting on the ultra high-
frequencies with two stations on a fre-
quency of 31,600 Kc. W2XDV in New
York operates from 11 p.m. to 5 a.m.
on weekdays and from 6.30 p.m. to
11 p.m. on Saturdays and Sundays.
WoXHW in Minneapolis operates
weekdays from 10 p.m. until 5 am.,
Saturdays and Sundays 1 p.m. until
5 a.m., also on a frequency of 31,600 Kc.

These stations are designed for high
fidelity transmissions and radiate the
C.B.S. medium-wave programmes. As

This is the British
answer  fo  the
American  high-
power transmitting
valves. It is an
Ediswan ESW 204
carbon-anode triode
suitable for its full
output of 250 watts
down to 5 metres.
Anode, grid and
Silament mid—taf
contacts ar. brought
out through the top
of the bulb.

some of the 9-10 metre police stations
have been heard in this country, it is
not unreasonable to assume that
listeners will be able to hear W2XDV
and WoXHW.

Talking of high-frequency stations,
the following are also working on
31,600 equal to a wavelength of 9.49

metres. W2XDU, in New York City,
W4XCA in Memphis, WS8XAI in
Rochester, New York, W8XW]J in
Detroit.

The Commercial
Stations

W2XE on 13.94 metres is putting
over a really fine signal most days be-
tween 12 and 2. Last Saturday I heard
an organ recital for over half-an-hour.
The volume was sufficient fully to load
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By Kenneth Jowers

my receiver, giving an output of over
10 watts. This station at the moment
seems more reliable and has a greater
peak strength than WS8XK on 13.93
metres.

For many years my most reliable
station has been W3XAL on 16.87
metres and if ever I wanted to convince

- somebody of the reliability of short-

wave reception I usel to tune in
W3XAL. I have been badly let down
in the past few weeks, for this station
has been most inconsistent. So much so
that I have had to rely on W2XAD, the
General Electric station.

A very good local station is HAS3,
located in Budapest, which operates on
a wavelength of 19.52 metres. Make
a very special point in tuning in this
station next Sunday at 2 o’clock and
enjoy a really good hour’s programme.

Listeners who are keen on logging
new distance stations should jot down
these details about HI3C, La Voz De La
Feria. This station, in the Dominican
Republic, operates on a frequency of
6,730 Kc., equal to 44.57 metres and is
on the air every day from s5.30 p.m. to
7 p.m.,, and I11.30 p.m. to I a.m.
Sunday schedule is 5.30 p.m. to 8 p.m.
Reports are welcomed and verification
cards will be sent.

The U.S.S.R. have introduced a new
Moscow station, RWg6, which operates
on a frequency of 9,600 Ke. SM;sSX, in
Sweden, is now doing a little broad-
casting on behalf of the Swedish
Government on 11,770 Kec., and also on
the 20-metre band between 11 p.m. and
midnight.

Dutch
Programmes

The two Dutch stations PCJ and PHI
arc now putting out good programmes
that can be received in this country
without difficulty. Here are the
schedules, PCJ on Sundays 12 to 1 p.m.
on 15,220 Kec., and 7 to 8 p.m. and 1 to
2 a.m. on 9,590 Kc¢. On Tuesdays PC]J
operates between 9.30 and 11 a.m. on
15,220 Ke., and from 6.30 to 8 p.m. on
9,590 Kec. On Wednesdays PCJ
operates from 1 to 4 p.m., on 15,220 Ke.,
and from 12 midnight until 3 a.m. on
9,500 Ke. PHI also broadcasts on
17,775 Kc. every day except Tuesday

and Wednesday, from 1 p.m. until
3 p.m.
The tapped-on aerial has never

interested me very much, particularly
on the lower frequencies, but just
recently I have been giving this type of
aerial an extensive trial and the resultg
have been surprisingly good. Actually,
I have been having a 67-ft. top with the
single line loosely coupled to the tank
coil. The coupling coil was, of course,
parallel tuned with one end left up in
the air.
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A Single-valve 240B Transmitter

By B.R.S. 1636.

The 6A6 transmitter created so much interest amongst amateurs that it has now been built for use
as a stand-by transmitter. [Experimenters, however, have asked us for a battery operated version.
This article describes the construction of such a unit, while the blue-print No. SW2to is available.

amount of amusement, this little
one-valve transmitter can be
treated very seriously, for it has quite

BESIDES providing a considerable |

Some schoolboys made up this trans-
mitter from advance information sup-
plied and have had every success with
it. They have, of course, obtained an

— il 0
HFC. LFC. HT+1
000067
RT—1
Wavelength is  governed
= by the coil and crystal. The
output is ample on 16o
and 8o metres, bt unless a
Ll 20-metre cr].rlal is already
on band this band is best
MIC. LT~ left alone.
s » LT+
= o——o

a wide range on either C.W. or phone.
The original tests were entirely satis-
factory, Ry reports beiag received over
a distance of 30 miles. Subsequent
tests with a tapped-on aerial have en-
abled us to work French and Belgian
stations QSAs.

This does not sound particularly
good, but it must be remembered that
the entire transmitter, which includes
what is vitually a speech amplifier, can
be run from a standard H.T. battery
or mains unit, for the total current con-
sumption is between 10 and 15 ma.

None of the components are of a spe-
cial type and most of them can be ok-
tained from any good radio dealer.

Home
Built Coil

The coil is home-constructed and is
made in such a way that it can be wound
and completely finished in less than five
minutes by even the most inexperienced
constructor. Altogether there are only
eight or nine componenis that have to
be mounted and as the entire baseplate
is only 6 ins. by 7 ins., there is no need
for us unduly to stress the simplicity of
this little transmitter.

artificial aerial licence which enabled
them to make all their adjustments to

On the left-hand side is
the rotary - on-off switch
with the microphone plug
and jack on the right. The
tuning drive is not geared
owing to the low-capacity
tuning condenser.

experiment with voltages and values of
grid leak so as to obtain maximum
radiation, and in fact to gain a work-
ing knowledge of how a simple crystal
| oscillator functions.

BASEBOARD AND PANEL.

1-—~Wooden baseboard 6 in. by 7 in. by { in. (Peto
Scott).

1—Ebonite panel 7in. by 6in. by }in. (Peto
Scott).

CHOKE, HIGH-FREQUENCY.

1—Ceramic short-wave type 103 (B.T.S.}).

CHOKE, LOW FREQUENCY.

x——Type HT3s5 (Wearite).

COIL.

x—4o metre to specification {Peto Scott).

CONDENSER, FIXED

1—.00r-mfd. non- mductnve tubular (T.C.C.).

CONDENSER, VARIABLE.

1—Type UVC67 .000067-mfd. (B.T.S.}.

DIAL.

1—Type 1027 (Eddystone.)

Components for A SINGLE VALVE 240B TRANSMITTER

HOLDER, VALVE.

1—7-pin ceramic type UH7 chassis (B.T.S.).
RESISTANCE, FIXED.

1—20,000-ohm type 1 watt (Dubilier).
‘SUNDRIES

1—Type J2 jack (Bulgin).

1—Quartz crystal with holder for 7-Mc. (Q.C.C.}.
2—VYards twin flex (Peto Scott).

SWITCH.

1—Type Sgr (Bulgin).

TRANSFORMER, MICROPHONE.
1—Type LF35 (Bulgin).

MICROPHONE.

1—Type UM (B.T.:S.).

VALVE.

1—Class' B type 240B (Cossor).
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For that reason, we realise that this
unit will have a very big appeal
amongst youthful experimenters as for
the first time it will enable them to
build a simple transmitter with less
trouble than it takes to construct the
average short-wave receiver. Even
though only one double valve is used,
the apparatus is crystal controlled, gives
good quality on phone and actually can
bte used by the serious experimenter
with a full radiating licence on most
of the amateur bands.

The
Circuit

A rough check on the circuit will give
some idea as to how the transmitter is
arranged. The Class B valve, actually
a Cossor 240B, is used as an oscillator
and modulator. This valve is a twin
triode with a common filament and de-

As can

signed for Class B operation.
be seen from the circuit one triode sec-
tion is used as a low-frequency ampli-

fier. A high-output microphone is fed
into the primary of a 7o-1 microphone
transformer which supplies an appre-
ciable voltage to the grid of the triode
section.  Energising voltage for this
microphone is obtained from the fila-
ment supply, so that one switch only is
used to cut out the transmitter, modu-
lator and energising voltage.

The second triode has in its grid cir-
cuit a quartz crystal of the frequency
required. This actual unit has a crystal
with a frequency of 7,288 kc., which is
right on the edge of the amateur band,
so missing most of the interference
which one experiences with a crystal in
the middle of the band.
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The Aerial

This point is rather important if satis-
factory results are to be obtained with
low power. 1f, on the other hand, the
transmitter is to be used on different
wavelengths, the crystal should be
ground to the band required, while the
coil will have to be altered with regard
to inductance, to match up with the
crystal frequency chosen.

-
o
-
-
-
i
-
o

1 he microphone unit is made by B.T.S., but it was
fitted to this_home-made stand.

The crystal is anchored down to
earth, but across it is a 1-watt, 20,000-
ohm resistance to provide bias for the
transmitting side of the 240B.

Power
Supply

20,000 ohms gave the greatest output
with 150 volts high-tension, but if the
high-tension can te increased, the grid
resistance should be increased to corre-
spond. This resistance is the only
variable quantity in the entire trans-
mitter, and 1t will pay to vary it to ob-
tain best results. In fact it will pay to
use a variable resistance in this posi-
tion until the correct value has been
obtained, when it can be replaced with
a fixed resistance of the value deter-
mined by using the variable resistance.

Making the
Coil

The coil is rather special. It -uses a
length of screwed low-loss former made

by Peto-Scott. This is suitable for use
right down to 10 metres. It is wound
with 20 turns of 18-gauge tinned copper
wire and is mounted, as can be seen

| from the illustration, directly on to the

panel akove tlhe variable condenser.
Two little bushes, made- from wander
plug heads just space the coil off the
panel by about 1 in.

Three tappings are made on this coil,
one being in the centre, others, being
made equal distances between centre
and end. But more about these tap-
pings later.

The H.T. side of the coil is connected
to a high-frequency choke and by-
passed to earth by a .oo-mfd. condenser.
‘Without this condenser, the transmitter
will refuse to oscillate. Also, if a dif-
ferent type of high-frequency choke is
included, make sure that it does not
resonate at the frequency of the crystal.
This choke is soldered directly on to
the last turn of the coil, so making the
connections short and rigid. The H.T.
side of the choke is then fed into the
low-frequency choke, to which is con-
nected also the output from the modu-
lator. In this way the speech currents
are impressed on the carrier, so giving
modulation.

The percentage of modulation de-
pends on the output from this modula-
tor valve, but with 150 volts, ample
output is obtained.

Output

On 40 metres the transmitter has an
input of about 3 watts and about 2 watts
on 20 metres. This.may not sound
very much, but it is surprising just how

much can be done with this low power
providing conditions are reasonably
good and the interference is not too bad.

Those who are going to use a dummy
aerial should make up two coils, the
second one being without any tapping
points.  This second coil has to be
tuned and should have in series with
it a small flash-lamp bulb. It must be
mounted end-on to the anode coil,
lroughly tuned to resonance, and then
tests made to give maximum light in
the bulb.

The Best
Aerial

An end-on aerial is ideal for the radi-
ating amateur. The correct tapping
point has to be determined by exper-
ment, but with the coil shown, as there
are four points from which to choose,
this is quite simple.

To obtain the correct length of aerial,
convert the frequency of the crystal
into metres and multiply by 1.56.

A blue-print is available for those who
have not tackled a transmitter hefore,
and it can be obtained from our Blue-
print Department, TELEVISION AND
SHORT-WAVE WORLD, 37 Chancery Lane,
London, W.C.2, for a shilling. Simply
quote No. SWzro.

It must be clearly understood that
even with a simple transmitter of this
kind a Post Office permit must be ob-
tained. Applications should be made
to The Office of The Engineer-in-Chief,
Radio Division, Armour House, Alders-
gate Street.

An artificial aerial licence can be ob-
tained without the need of a Morse Code

test.

There is plenty of room on
this little baseboard so that
construction is very easy.
The 240B is mounted on a
chassis-type valve holder,
which s raised off the
baseboard.
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This is just the beginning. The three controls are
Sor the C.O. and P. A. grid and anode stages. When
the transmitter is finished there will be meters in

the centre with the switching circuit at the bottom.

The Crystal-Oscillator
I dealing with transmission for the
beginner in a theoretical manner
proved most popular. Not only did it
appeal to the semi-technical amateur,
but also to the licensed operator who
was not quite so well up in theory.

Interest in transmission is growing
very quickly, so for that reason it is
intended in this new series to describe a
transmitter for the beginner consisting
of a crystal oscillator, link coupled to
a pair of pentodes in push-pull.

Each stage will be described separ-
ately and before the following stage is
described all operating data on the
previous stage will be given.

In this way it is hoped to provide a
transmitter of the highest efficiency that
can be made up by any reader without
any possikility of failure. All the little
snags and troubles that crop up in the

construction and operation will be des-
cribed.

HE  previous series of articles

Constructional Data

Current values, voltages, resistance
and condenser values, how to make
coils, methods of coupling, and tuning,
etc., will all be described in detail.

TRANSMITTING FOR THE BEGINNER

TELEYISION
SHORT-W'::IVDE WORLD

SERIES 2

A Beginner’s Transmitter
By KENNETH JOWERS

We feel that beginners will appreciate this type of constructional article in which

we are to describe the construction of a simple transmitter in simple stages.

The

input is for 10 watts, but it can be adapted for 25 watts without any great expense.

Briefly, the transmitter will be suit-
able for any waveband between 20 and
160 metres, and for inputs of between
10 and 30 watts. This means that the
beginner restricted to 10 watts input,
can go right ahead with his experiments
and ultimately, when his licence is ex-
tended to 25 watts, increase his carrier
without additional cost.

There are two power packs, one for
the transmitter and one for the modula-
tor, which will be described in subse-
quent issues, while the actual modula-
tion can be either in the suppressor grid
or anode as required, tut these points
will all be dealt with in rotation.

Stations using similar rigs have been
working the entire world without much
difficulty, so this transmitter will soon
become extremely popular.

Low Cost

Cost is always of primary importance,
and as we intend only describing one
unit per month, the expenditure is
spread over a fairly long period.
this issue we have given a list of com-
ponents which refers strictly to the
crystal oscillator stage. In the next
issue will be the push-pull pentodes and
their associated ccmponents and per-
haps the first power pack.

We have shown the eatire circuit for
the crystal oscillator and push-pull
power amplifiers, but remember that we
are only dealing with the simple crys-
tal oscillator circuit up as far as the
link coupling section.

The entire transmitter is accommo-
dated in an Eddystone 4-tier rack which
is supplied complete with chassis and
panels. It is very compact so that the
finished article looks very much like an
American commercial transmitter. This
rather proves that even though trans-

In |

mitting licences are issued for experi-
mental purposes, there is no need for
them to be built in a hay-wire manner.

‘ Crystal Control

Choose a crystal with a frequency

somewhere in the middle of the 40-metre
band. A good spot is around 71,000 kc.

l The crystal oscillator valve is the
| Tungsram o-15/400, with approximately
300 volts on its anode. The crystal is
connected between grid and earth of
this valve, bias being obtained by means
of a 25,000-ohm 1esistance. Also in this
circuit is a filter consisting of a con-
ventional high-frequency choke and a
.002d.-mfd. by-pass condenser.  The
layout of these components can clearly
be seen from the illustration.

As a C.0O. anode tuning condenser,
we have chosen a standard .00016-mfd.,
Polar, which is bolted directly to the
panel. Owing to the use of a split-
stator tuned circuit these is no need to
isolate the condenser as the rotor plates
are connected to earth.

The Negative Return

Do not, however, rely on the auto-
matic contact to the panel for the nega-
tive return. Clean the chassis of black
l enamel just beneath the tuning conden-

ser, and fix a 2 B.A. bolt and nut with
washers and soldering tags on both
sides. Take all of the earth connec-
tions ‘in the crystal oscillator stage to
this one common point. Do not simply
take the earth return to the nearest point
on the chassis.

Directly across the filament terminals
of the C.O. valve holder, connect a pair
of .o1-mfd., type 670 condensers, again
taking the mid-point to the common
earth connection.

CHASSIS, RACK AND PANEL.
1—4-tier rack type 1048 (Eddystone).
CONDENSERS, FIXED.
1—.co2-mfd. type 620 (Dubilier).
2—.or-mfd. type 670 (Dubilier).
CONDENSER, VARIABLE.
1—Type E two-gang .00016-mfd. (Polar).
COIL, FORMER.

I—4-pin type CT4 (Raymart).
CHOKES, HIGH FREQUENCY.
1—Type 1010 (Eddystone).

1—HF22 (Bulgin).

CRYSTAL AND HOLDER.

1—7-Mc. with enclosed holder (Q.C.C.).
DIAL.

1—Type 1026 (Eddystone).

Components for A BEGINNER’S TRANSMITTER, CRYSTAL
. OSCILLATOR SECTION

HOLDERS, VALVE. ;

2—5-pin ceramic type SW21 (Bulgin).

METER.

1—of/s0-Mfa type 2in. (Ferranti).

PLUGS, TERMINALS, ETC.

1—Terminal saddle four contact (Eddystone).

RESISTANCES, FIXED.

1—25,000-ohm type 2} watt (Ferranti).

1—r10,000-chm type PRix (Bulgin).

SUNDRIES.

1—Insulated bracket type 1007 (Eddystone).

. 18-gauge enamelled covered wire (Peto

Scott).

SWITCH.

1—SBOT (Bulgin).

VALVE

1—0-15 /;oo (Tungsram).
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and Link Coupling

The First
Coil

The anode coil has to be mounted
horizontally on a home-made bracket.
The idea is to prevent stray pick-up be-
tween the C.0. and P.A. grid coil. When
tuned with the specified condenser, the
C.0. anode coil needs 20 turns of 18-
gauge enamel-covered wire wound with
a slight gap between turns. The CT4
Raymart coil former specified is already
grooved so that the coil windings are
automatically gapped the correct width.

Mount the components
Jor the erystal oscil-

lator stage in this
manner.  How  the
P.A. stage is con-

structed is 1o be des-
cribed in the December
issue.

much about the correct amount of coup-
ling.

Obtain about 1 ft. of thin flexible
rubber-covered wire and on the bottom
end of the coil close to the end of the
C.0. anode winding put on ope turn.
Just simply make one loop and pull it
tight with a knot, just like tying up a
parcel. Drill a fairly large hole
through the former, take the two ends
of the flexible wire to the anode and
filament pins on the coil former. For
the time being, that completes the
crystal oscillator coil

A four-way terminal strip carries fila-

10,000

o— +500V.
g 50
0-50m C,_J
e ) s -0
=0 0-50 AO
r = Y B RFPAS mA. -
] = by
0-15/400 \ < 1 = HFC.
Y S - .
S <5 A A A
] HFC.G S l U = Mod
iA 1
-0t =
10,000 - 000
o ooa é ] HFE m
OA T RFP 15 - y 10,0000 =
-
-0o2 25,000 ] Tooz T

In this issue the crystal oscillator stage is covered. Wire up as far as the link coupling circuit.

This winding is terminated to the
grid and filament pins, leaving the
anode and second filament pin for the
link coupling coil. The link coupling
coil is very easy to wind on as at this
juncture there is no need to bother very

ment supply and 500 volts H.T. Be-

tween the anode coil and the positive |

H.T. terminal connect the H.F. choke.
This choke is the Eddystone 1o10.
Notice that the current meter, voltage
dropping resistance, and make-and-
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break switch are not mounted in the
crystal oscillator circuit, but actually
above the power pack. This makes for
neater wiring and a more symmetrical
layout.

| Construction

A small point to remember in the
construction is that the spindle on the
Polar condenser is rather on the long
side, so this should be cut off as re-
quired. Also put two nuts on the back
of the panel so that the bush of the
.00016-mfd. condenser does not come
through too far, otherwise the conden-
ser knob will not lie flush on the tuning
dial.

Valve Holder
Fixing

This is only a minor detail but it
makes the transmitter look so much
more neat and tidy. Also when fixing
| down the ceramic valve holders, screw
down both bolts together, otherwise
there is a very great tendency for the
holders to crack.

That is all the constructional work
there is to do for the time being. Get
all those components screwed down as
can be seen from the illustration, and
wire up with fairly heavy gauge wire
as neatly as possible. In the next issue
there will be described the push-pull
stage, how to make the split stator con-
‘ densers and tuning coils.

| Tungsram High-voltage
| Vacuum Rectifiers

|  We have long considered the intro-
| duction of a bigh vacuum rectifier for
television work to be long overdue.
The Tungsram Co. have now introduced
the V-20/7,000 rectifier which is of the
half-wave type with a high vacuum and
directly-heated cathode. Owing to the
high voltage the anode connection is
brought out to an insulated terminal on
the top of the bulb. This valve is suit-
able for providing a D.C. supply for
cathode-ray tubes, time bases and other
apparatus requiring a high potential at
moderate current.
| It is fitted with a Tungsten filament,
| while the output may be controlled by
variation of filament current, a very
useful feature.
The characteristics are as follows :—
Filament voltage, 4.0 V.
| Filament current, 2.3 A.
‘ Max. anode voltage, 7,000 V. rms.
Max. D.C. output, 20 ma.
| Max. inverse peak voltage, 15,800 V.
Overall length, 5l in.
Diameter, 2 in.
Price, 16s.
This value should fulfil a big demand
as television constructors have been
| wanting a rectifier of this type.
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A Q.P.P. §0-watt Power Amplifier

Very few amateurs have the confidence to construct a high power amplifier for modulation or public
address work. We give these details of a simply constructed amplifier designed by F. W. Clark of the
Tungsram Electric Lamp Works, Ltd., which we feel will be of considerable interest.

OR some time there has been a
F need for a public address ampli-

fier of a simple type that -would
economically supply a really high out-
put. Investigations showed that be-
tween 70 and 100 watts would be of the
most use, so being suitable for large
halls, medium size open-air meetings,
radio relay and modulating high power
transmitters.

Various schemes were investigated to
find which arrangement gave best re-
sults most economically. It was finally
decided to use a quiescent output stage
which was found to give an adequate
output without running into grid cur-
rent and without the necessity for a low
anode load. In addition, the overall
distortion of this method compares very
favourably with other systems.

Q.P.P. Output

By adopting a quiescent output ar-
rangement a higher anode voltage than
normal may be used. For example,

| gain set at maximum.

rangement the penultimate stage can
fully load the output stage with the
o-15/400 valves working well within
their limits.

The push-pull stage requires a duo-
phase input provided by an HL4 oper-
ating as a phase-split valve which has
been found to give a particularly small
degree of harmonics distortion.

With the values specified no balance
adjustment was found necessary, pro-
viding that anode and cathode resistance
tolerance was better than — 5 per cent.

This phase-split stage is fed from a
further HL4 functioning as a standard
R.C. coupled amplifier which is fully
loaded with an input of .29 volts r.m.s.

The whole amplifier is extremely
stable with decoupling in the first stage
and no anode or grid stoppers. Hum
level is extremely low, measurement
being made with a 50,000-ohm resist-
ance in place of the pick-up and the
Under such

Output Output Total
stage anode stage driving
current (pr. grid current voltage
pair) ma. (pr. pair) r.m.s.
ma.
60 — o
8o — iy
100 — 176
119 - 220
138 .- 260
158 — 316
168 commence 346
176 .05 366
191 -4 396
202 .8 430
212 1.2 454
221 1.3 488
Hum level 50,000 w. input resistor.
Full fader = .oo57 w.
Bias voltage to output stages = 250 v.

H.T. voltage to output stage
when quiescent = 925 v.
when fully loaded = 880 v.

1000 A-A LOAD

e
“Te [8r

In@ Homn

2
3t0- ¢ wong tonh
LINE -

’
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250000
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800003
320y

It is suggested by the designer that the amplifier be mounted on a separate chassis
50 as to prevent bum pick-up from the power pack.

Ting

Grid bias is obtained awtomatically from this power pack by means of a
special system as explained in the text.

Tungsram P6o/s00 valves can be run
with an anode voltage of goo, negative
bias of 250 volts giving a quiescent cur-
rent of 30 ma. per valve. Even with pro-
tracted periods of overload these valves
are still working within their permis-
sible dissipation limits. = The output
stage working with this very large bias
naturally makes it necessary to provide
a large voltage swing.

The Driver Stage

Two 0-15/400 valves in Class A push-
pull with 250 volts on the anodes are
used in this penultimate stage and
coupled to the output stage via a 1-3.5
transformer. This transformer should
have a total primary inductance of not
less than s5o henries, while as the
secondary has to deal with an overall
grid voltage of soo and even higher on
overloads, insulation must be of the
highest order.

By adopting this push-pull feeder ar-

conditions hum level was .0o57 watts.
To give an idea as to the flexibility
of the amplifier as regards wattage out-
put for voltage input, the following
table has been prepared. It will be
noticed that 69.1 watts can be obtained
without appreciable grid current; while
with {-volt input and 1.8 ma. grid cur-
rent the total output is 102.6 watts.

1st stage Output Output
input voltage wattage
voltage (rms)

o .2 0.0057

.05 4.0 253

.1 7.5 8.0

.15 1.2 17.9

.2 15.0 32.1

.25 18.4 48.3

-27 19.7 55-4

o3 22.0 69.1

.35 23.8 80.9

.4 25.2 90.7

.45 26.0 96.6

.5 26.8 102.6

655

Bias variation available=220 v.-310 v.
Early stage H.T. (smoothed) = 320 v.
Anode-cathode voltage on early stages

130 v. — 1st stage.
110 v. — 2nd stage.
250 V. t

—  3rd stage.
250 V. j

A.C. consumption from mains with

amplifier fully loaded = 380 w.
The Power Pack

The above figures give most of the
details required as regards input and
output voltages, but the power pack
requires considerable attention as the
anode current in the output stage is
extremely variable.  This variation is
from 60200 m/a with full load and
higher currents, of course, are required
if overloads are to be allowed. The
voltage variation over. these limits is
45 volts only.

(Continued on page 6s8).
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Variety on the Short Waves

By Malcolm Harvey

Just a rough idea of what can be heard on the average all-wave receiver is

explained in this article.

a feminine interest are rather ig-

nored in this country, in fact, in
Europe .as a whole. 1 believe there
.are one or two talks on cooking, and so
.on, broadcast from time to time, but
these are mainly of the lecture type with
mo very great appeal.

These feminine programmes are just
.a small point. Special items are not
featured by European stations as they
are in America, so for that reason one
gets a distinct change of atmosphere by
‘making a special point of regularly
tuning in on the short waves.

The women’s programmes broadcast
by the N.B.C. and C.B.S. companies

PROGRAMMES for women or with

The master control room of the National Broadcasting Company’s Radio City headquarters.

from mid-day onwards from America.

| feature of the domestic programmes, for
as radio appeals to all and sundry, none
of the suggestions entail very much ex-
pense.

Housewives in this country will be

| able to obtain quite a lot of new ideas

to brighten up the menu by listening to
the ‘“ Farm and Home > programme
from Pittsburg.

Another good item coines on at 3 p.m.
through Schenectady, entitled ‘¢ Style
and Shopping,” in which latest fashions
are described, or the trend of design in
hats and clothes, finishing up with a
résumé of the current prices operating
in the larger American towns. - They
also advise housewives of what they

Through

these switch banks the operators can switch the N.B.C. programmes from the studios to the various networks
composed of 85 IN.B.C. associate stations from coast o coast.

are of a very novel type which T feel
sure would appeal to English house-
wives if they realised that they are re-
«ceivable on short-waves with great con-
sistency.

Farmhouse
Hints

A programme entitled ‘‘ Farm and
Home "’ is broadcast most days from
Pittsburg at s.30. This title does not
sound- particularly interesting, but it is
rather misleading.

As a general rule the programme is
split up into sections consisting of light
musical items followed by hints and tips
which really are quite helpful, while
occasionally the farmer’s wife is induced
to divulge some of her secrets in jam
or pickle making. From time to time
recipes are given on some little known
dish which can be made up quite
cheaply. Cost, by the way, is quite a

should pay for standard commodities.

All of these domestic programmes,
which are broadcast in the morning
over in America are, of course, received
in this country from about 3 p.m. on-
wards, which is a most convenient time
for the average houséwife.

The early evening programmes, at
least evening as far as we are concerned,
are now coming in quite well with the
darker evenings. There are some really
good variety shows which should not
be missed. At 6 p.m., Joseph White,
the well-known baritone, sings a num-
ber of songs for about a quarter-or-an-
hour. He brightens up his programme
with some short tales and snappy re-
marks somewhat on the ‘“ Flotsam and
Jetsam ” style.

A Hollywood

Turn

The ‘ High Hatters,”” consisting of
two boys and a girl, broadcast from
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| | Yankees and Giants.

Remember that short wave stations can be received

Hollywood some new and old songs at
6.30 each evening. Their act includes
a guitar and two piands, and they cer-
tainly do put some rhythm into their
singing.  This turn is relayed from
Hollywood through the usual east coast
short-wave stations.

Talking about relaying, the Ameri-
cans certainly can show us something
when it comes to long-distance relays.
They think nothing of linking up San
Francisco with New York without any
time delay at all in the tie-up. This
is pretty good considering the distance
is over 3,000 miles.

‘“ Happy ”’ Jack Turner is now put-
ting out a good programme sponsored
by the N.B.C. at 6.45 every other even-
ing. He is a regular contributor to
short-wave variety and he certainly
makes the most use of his half-hour,
for he sings more songs, cracks more
jokes in thirty minutes than anyone
would think possible.

Make a point of listening to the Lang
Sisters, who some people counsider as
serious rivals to the Three Boswells.
They can ke heard most Saturday after-
noons at 4.30 via W2XAD.,

Baseball

I have heard the last four ball games
broadcast from W2XAD, the last of
which was a heroic battle between the
President Roose-
velt was a spectator, while the com-

| mentator was somewhat like our Cana-

dian friend, Bob Bowman. These ball
games are relayed on Saturday after-
noon at a variable starting time of be-
tween 5 and 7 p.m.

News bulletins receive special atten-
tion in America. They give a short ré-

su_mé of world events in about ten
minutes. The two principal news reel-
ers are Boake Carter and Lowell

Thomas, who broadcast at odd times,
but always at 11.45 from Pittsburg.

Of course, when it comes to news, our
own British Empire stations should not
be ignored, for GSB and GSD broad-
cast 20 minutes of news at 7.55 a.m.,
GSH and GSG at 1 o’clock, GSH, GSG
and GSS around 3 p.m., while on Sun-
days a weekly news letter compiled in
a chatty style is broadcast six times
during the day. If you want to try out
these news bulletins, listen next Sun-
day at 7.55 a.m., 1 p.m., 3.55 p.m., 6
p.m., and, if you like, at 1 a.m.
European
Broadcast

At 10 p.m. on Sunday nights a British

band, usually Joe Peterson’s, broad-
(Continued on page 658)
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The D.C.
AVOMINOR

A compact moving-coil com-
bination meter—13 ranges of
readings in milliamps, volts
and ohms. It tests circuits,
valves, components, batteries,
power units, etc. Provides a
degree of accuracy un-
approached by any other
instrument at anywhere near
its price. In case, with
leads, interchangeable testing
prods and crocodile clips,
and complete instruction

book.
40/-
Deferred Terms if desired|

The UNIVERSAL
AVOMINOR

A smaller brother of the Uni-
versal  Avometer. It gives
22 different ranges of readings
(A.C. and D.C.) Has 3-in. scale.
Total resistance 200,000 ohms.
Complete with instruction book,
leads, and interchangeable testing
prods and crocodile clips. .

Price £3

LEATHER CaSE 19/
Deferred Terms if desired

The AVODAPTER

Every valve test can be made extern-
ally on the bench. No grovelling
about inside the set or having to sever
connections. Tests are made with
ease and under actual working
conditions. Instantly adaptable for
4-pin, 5-pin or 7-pin valves.

Price 25/-

The AVOCOUPLER

Renders the Avo-Dapter instantly
suitable for 9-pin valves, Complete
with instructions. Price 12/6

RADIO SERVICING SIMPLIFIED

New Edition Now Ready
Revised and Enlarged

This invaluable book explains ever phase of
fault-tracing and testing in non—tecimcal lan-
guage. Multitudinous tests are so set forth as to
be a matter of straightforward procedure. The
comprehensive information and numerous dia-
grams enable everyone to test sets and apparatus
with ease and success.

Price 2,6 Post Free 2/9

The word ** AVO ' is a Registered Trade
Mark.

Is the performance of your set as efficient as it should
be ? Nine times out of ten the reception you should get
is lost because of small defects. If they are traced,
remedied, you can put new life into the performance of
your set.

With “ Avo” Testing Instruments you can trace
faults speedily and accurately. It is, of course, essential
that highly accurate instruments are used.

“ Avo ” Instruments, famous for precision, are designed
to meet the needs of every radio epthusiast as well as
of service men.

The
AVO -OSCILLATOR

A compact Oscillator of
extreme usefulness for ser-
vice work. Provides a
steady local signal, modu-
lated  or non-modulated at
will, the fundamental fre-
quency of which can be
varied over the long, medium
and intermediate wave-bands.
Harmonics extend the range
down to the short waves.
Small size (6 in. by 4 in. by
3 in.) enables the instrument
to be easily carried. Com-
plete with shielded lead,
valve and H.T. and L.T.
batteries. Price £S5 [|0s.

Deferred Terms if desired.

“AVO " TESTING
ACCESSORIES

Accurate and simple testing
is greatly assisted _l;_y the
boxed kit of " Avo " Testing
Accessories. The}{ do away
with nondescript lengths of
wire. You can test more
quickly without making dan-
gerous mistakes. For use
with any testing meter.

BRITISH MADE Price 26

AL CURACY

D, ,FAMOUS -FOR
Write for lists of * Avo " Instruments.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO,, LTD.
WINDER HOUSE, DOUGLAS STREET, LONDON, S.W:1 Telephone : VICTORIA 3404-7

WORL
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““ Variety on the Short Waves ™ (Continued from page 656)

casts from the Bristol Hotel in Copen-
hagen. This programme can be re-
ceived via the Danish National short-
wave station on 49.y3 metres. It will be
received by this medium much more
reliably than on medium or long waves.

Sundays are very good for short-
waves and it is then that one realises
that there are no less than 200 pro-
grammes broadcast on short-waves. I
have not calculated very carefully, but
I should imagine that this is a greater
number than one would pick up on
medium or long waves, so you see what
you are missing without an all-wave
receiver.

Buddy Shepherd with his show
“ Music from the Musicals,’”’” is now a
regular feature from W2XAD at 10
p-m. every Sunday evening. It con-
sists of vocal selections by Buddy Shep-
herd, accompanied by organ, violin and
saxophone.. - Some of the items are
really very old but the style and pre-
sentation are always new.

Play-by-play descriptions of this
year’s baseball games are to become
regular features broadcast by W2XAD
and W2XAF. The series is scheduled
to begin at 6.30 p.m., but preliminary
details, including the teams for the day,
will be given at 6.15. W2XAF, which
normally starts its transmission- period
for the day at g p.m:, will come on the
air at 5 p.m. during these games.

The famous American baseball com-
mentator, Red Barber, has been chosen
to take charge of the Notre Dame ball
games. His commentary will be broad-
cast through several short-wave stations,
including W8XAL, on a wavelength of
a little under 50 metres. He will be
describing the games between Pittsburg
and the Irish on October 31, Navy
versus Notre Dame in Baltimore on
November 7, Army versus Notre Dame
in New York on November 14, and
from Minnesota on November 21, and
Los Angeles on December 5.

Father Coughlin will be broadcast-
ing over a special network of 33
stations, including W8XAL at mid-
night every Saturday until November
21.

Jack Benny has been signed up to
broadcast at 11 p.m., every Sunday,
from now on over W8XAL, sponsored
by the N.B.C.-Red network. He will
be assisted by Mary Livingstone.

These Stations are
Good for Variety

Station. Call Sign. Metres.
Pittsburgh WB8XK 13.93
Wayne W2XE 13.04
Bandoeng PLE 15.93
Bound Brook W3XAL 16.87
Wayne W2XE 16.89
Zeesen DJE 16.89
Budapest HAS3 19.52

Schenectady
Zeesen
Eindhoven
Zeesen
Amateurs
Suva
Moscow
Pittsburgh
Daventry
Boston
Paris (Radio-
Colonial)
Medellin
| Tokio
| Tokio
‘Rome
Sydney
Philadelphia
Lyndhurst
Bombay
| Zeesen

Zeesen
Schenectady
Melbourne
Daventry
Budapest
Hong Kong
Prangins
Amateurs
San Jose
Parede
Pittsburgh
Halifax
Calcutta
Chicago
Bound Brook
Johannesburg
Bowmanville
Nairobi
Philadelphia
Cincinnati
Boston
Zeesen

W2XAD
DJQ
PCJ
DJB

VPD
RWsg
WsxK
GSN
WIXAL

TPA4
HJ4ABA
JVM
JVN
2RO
VKz2ME
W3XAU
VK3LR
VUB
DJA

DJN
W2XAF
VK3ME
GSB
HAT4
7ZCK3
HBP

TIPG
CT:GO
WEXK
VEgHX
vucC
WoXF
W3XAL
ZT]
CRCX
VQ7LO
W3XAU
WSXAL
WiXAL
DJC
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19.57
19.63
19.71
19.74
21.42
22.94
25.00
25.27
25.38
25-45

25.60
25.62
27:98)
28.01
31.13
31.28
31.28
31.32
31.36
31.38

Maj_or Edward Bowes does not need any intro-
duction. | He originated the Amatenr Hour which
has now been_copied by the B.B.C.

31.45

31.48
31.55

31.55

32.88
34.29
38.48
42.86
46.86
48.40
48.86
48.92
49.10
49.18
49.18
49.20
49.26
49.31
49.50
49-50
49.67
49.83

«“A Q.PP. 70-Watt Power
Amplifier ”
(Continued from page 655)

Two mercury vapour valves are used
in a full-wave rectifier circuit without
reservoir condenser, but with a buffer
choke of special design in conjunction
with a 8-mfd. condenser. This choke
and single condenser provides the total
smoothing for the output stage. The
earlier stages are fed from a full-wave
vacuum rectifier of conventional type.

The output of the two rectifiers is
arranged in series so that the bias for
the output valves may be drawn from
the pre-amplifier H.T. supply. Delayed

v 20f
07
('Q‘”\/ 200,
J‘
N
30120 &?Z 180
&
> 1
s =
25100 , oh%._\;\g\l\}r" Fleo
£ S Sl 8
a3 T e &
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INPUT VOLTS

This curve gives a true idea as to the total output
that can be obtained with varying input levels.

switching must be used either by
automatic methods or by hand.

Notice that one heater winding is re-
quired for the driver valves and input
stage. The phase-split valve having
a potential of approximately 100 volts
between cathode and earth is provided
with a separate heater supply, the
centre tap of which is connected to the
cathode of the phase-split valve.

It 1s necessary to connect two .1-mfd.
condensers in scries across the winding
feeding the early stage 1ectifier in order
to suppress parasitic R.F. generation
which is otherwise set up. This would
otherwise modulate both the early stage
high tension supply and the output bias.

so-ohm. resistances in the anode cir-
cuit of the mercury vapour rectifiers
suppress a similar R.F. current in the
main H.T. circuit. To be effective the
resistances must be wired to the anodes
of the valves by the shortest possible
path.

Total anode to anode load is 12,000
ohms and for matching to a power
amplifier valve in a transmitter the
secondary should match up correctly. A
suitable transformer for this purpose can
be obtained from Mr. N. Partridge, of
Messrs. Bryan Savage, who have had
considerable experience with this type
of work.
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IT PAYS TO USE EDDYSTONE
g@l‘ yOIlﬁ C'O/)y Ojr fh@ . ?2‘02,:555‘:.:?1,?;"5’;:2 ULTRA SHORT-WAVE HF. CHOKES _
1937 EDDYSTONE B : [ R e A R
. . =JU metres. . .
SHORT WAVE MANUAL B - st NI DG Rasian 04 o, Brce 18
width. _No. 1014. 450

Frorme your RADIO DEALER, Kefs.  Price 13f6.

W.H.SMITH, or i difficulty
POST FREE I/-

SAL S.W. VALVEHOLDER! IMPROVED MICRODENSER
A low loss holder for sbove or below baseboard use. The Ne. 900,

MIDGET INSULATOR, valve enters the contacts from either side. There is no  Forultra HF.and general S.W. use
Made from Frequentite for high  measurable increase of self-capacity to that already in the  CALIT insulation, low series resis-
frequency work, with P. valve base. DL.9. HF. dielectric, pi 1 isel ded

4 tance, .
metal parts. !' overall height. contacts. 3 ::indle for ganging.
No. 1019, Price 4id. each. No. 1015. 4-pin, 1/3. No. 1016. 5-pin, 1/5. 20 mmid.. 3/9;: 40 m.mfd. 4/3:
T No. 1024. 7-pin, 1/8. 100 m.mfd., 5/-.
P

BANDSPREAD TUNING OUTFIT.
Devised to simplify station selection.

The Tank con- GISEETIEN ‘:‘] In paralle!

denser unit has p with the

&

New 1. IVTERCHANGEABLE COILS € = e T:;xk capac-
ew low loss formers of DL-9 high-frequen: (21 13 the
insulation. Rigidly made and each coil nelgtchefiy. FLEXIBLE COUPLER :no "x, f 1.]4 slow motion
First-class results assured. 4-pin coils have two Free from back-lash but very Aeihi i . Bandspread
windings, 6-pin three windings. flexible, this couplér banishes Gl e Trimmer condenser,
No. 959 6-pin Set of 4 12-170 metres Price 16/- alignment troubles, DL9. HF : el with a capacity slight-
No. 932 4-pin N o | Price 14/- insulation. For 1” spindles. devi C 1 ith s(epi ’é ks ip . ly i greater than each
No. 1009. Price 1/6 EVIGEs omp| el:nl(w‘U  scaie and kRob-  gep by step of the Tank condenser.

LLh Complete with dial. Trimmer Unit :

-DDY. SHORT WAVE COMPONENTS

STRATTON & CO., LTD. Bromsgrove Streat, BIRMINGHAM. LONDON Service Depot : Webb’s Radio Stores, 14 Soho Street, Oxford Street, W.

“ THE ALL METAL WAY, 1937 ” should be in
the hands of every wireless enthusiast. It contains
chapters on eliminator construction, faults and
problems, trickle charging, operation of moving
coil loudspeakers, distortionless detection, A.V.C.
Use the coupon and get a copy to-day.

METAL RECTIFIERS

Jnere
]—-—_-—_—_COUPON__——_.__' S Bl
WESTINGHOUSE BRAKE & SIGNAL CO., LTD., o an e
1 82, York Road, King’s Cross, London, N.l EAL
Please send me a copy of “ THE ALL METAL WAY,
1937 > for which I enclose 3d. in stamps.
e

[ ADDRESS .........cciviivvnveiieeananan.. T.Nov., 1938

659


http://www.cvisiontech.com
http://www.cvisiontech.com

TELZYISION

N
SHORT WAVE WORLD

NOVEMBER, 1936

Making a Tramsverse Current

Microphone

By Lionel E.
Pickering

There is a big demand amongst amateurs for a quality microphone. We feel that this unit which
can be home constructed will fulfil that demand.

IGH-QUALITY microphones for
H the amateur transmitter or pub-

lic-address man present one of
the most difficult problems in the in-
stallation. If he invests in a high-
quality instrument, the output 1s so
small that he has to add one or more
stages to his equipment, entailing fur-
ther expense and complication. On the
other hand, if he tries to save this by
using a microphone of high output,
there is a serious loss of quality.

Types of
Microphone

There are four commonly used types
of microphone, wiz., carbon, condenser,
moving coil, and the velocity or ribbon
types. Of these, the carbon type is the
most popular, because it is robust, sen-
sitive, and can be designed to give very
high quality. The highest quality car-
bon microphone made is the Reisz, used

insensitive.

The author has been experimenting
with this type for some time, and has
modified it so that whilst it retains its
original high quality, the output is con-
siderably greater than that of most ex-
amples, and in addition, it can be built
with the minimum of tools and trouble.

A Commercial
Finish

Fig. 1 shows a photograph of the
finished microphone and Fig. 2, the
dimensions of the marble employed. As
is shown, a recess 2} in. by 1} in., } in.
in depth, should be formed in the front
of the black, and two holes 3/16 in. in
diameter drilled in the positions shown
from front to back of the marble. Two
more 3/16 in. holes should also be made,
one from the front and one from the
top of the black, to meet each other in

, the centre.

Eventually this passage
will be used for filling the microphnoe.
White Sicilian marble is the best to
use, and it is strongly advised that the
block, with the recess already worked
and the holes drilled, be ordered to
specification from a marble works.

-PLAN-
Al ]
3
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-, 1_rp.~i 3}
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| il A e L
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Fig. 2.—Dimensions of Marble Block.

Next, a piece of 3/16 in. cr § in. ebon- |

ite should be cut to the dimensions of
the microphone front, and an opening
to coicide with the recess in the marble
should be cut away by fretsaw.

The frame for the front may either be
cut from a piece of 1/16 in. brass to the
dimensions shown in Fig. 3, or it may
be soldered up from brass strip. A
piece of wire gauze is soldered over the
frame, and eventually serves as a pro-
tection for the diaphragm of the micro-

Fig. 3.—Completed Microphone Front

660

phone. This completed grille should be
sent to a plating works for chromium
plating, and at the same time two pieces
of brass, 1} ins. by 5/16 in. by 1/16 in.,
should be forwarded with instrucutions
to gold plate them.

The assembling can next be pro-
ceeded with. Take two terminals, the
Belling Lee type “B’’ is very suitable,
and solder a 4-in. length of tinned cop-
per wire exactly on the end of each.
These terminals should be screwed in
the holes in the block of marble, from
the back, with the help of a couple of
Rawlplugs. They will cut their own
threads in the Rawlplugs and the two
wire ends will be left projecting from
the front of the block.

N ged S
Fig. 4.—Microphone Electrodes in position.

each of the two gold plated strips of
brass, thread them over the projecting
wires as shown in Fig. 4, and secure
them with a small drop of solder. The
remaining lengths of wire should be cut
off close to the strips and, if necessary,
filed off slightly until below the front
face of the marble block.

For the diaphragm, either mica or
cellophane may ke used. Cellophane is
more sensitive, but it is not so stable in
damp atmospheres. On the whole, how-
ever, the author prefers it to mica.
Smear a film of Rawlplug ‘¢ Durofix *’
over the front surface of the marble,
stretch the diaphragm evenly over it,
and leave to dry.

The rest of the assembly is simple,
Secure the grille, gauze side down, over
the opening in the ebonite with small
chromium plated screws, and then
cement the ebonite to the face of the
marble, over the surround of the dia-
phragm, with more ¢ Durofix.”’

It remains only to fill the completed

(Continged in first col. of next page)
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MERVYN SPECIFIED

FOR

‘TELEVISION’S GUARANTEED’

CATHODE RAY RECEIVER

3,500 volts smooth D.C. This rigid simple unit as used
in ‘“Television’s ** receiver costs in kit form only 72/6d.
or built as a complete unit ready for use £4/10s.

1,000 volt unit and the L.T. unit for the time base are just
as reasonable. In fact if it’s a power unit for Television, it’s
safest to buy MERVYN proved and tested units.

CONTROL PANEL with either high resistance or low
resistance network, together with necessary condensers
cost in kit form only 48/-.

It is worth your while to buy MERVYN—see our advertisement in last month’s issue.

MERVYN offer at a reasonable cost the special deflector

coupling condensers .IMFD 2,000 volt at 3/éd. each.

The Con densers for coupling the output of the radio
receiver, IMFD. 4,000 volt working, cost only 7/-.

VISION RECEIVER, proved on Alexandra Palace Trans-
missions, single control. Price including 8 BVA valves £16/10s.

The Complete Kit of parts for the time base is available
either as a set of parts or semi assembled.

All

apparatus is obtainable through your dealer. In case of difficulty send your order direct to :—

THE MERVYN SOUND and VISION CO,

HOLBORN PLACE, LONDON, W.C.1

Managing Director :

4,

LTD.

Telephone: HOLborn 7709

- -

W. J. NOBBS, F.T.S., A.M.LR.E.

“ Making a High-Quality i

Microphone ”
(Continued from preceding page)
microphone, and for this, the finest car-

bon granules should be used. Suitable
granules, of 250 mesh, can be obtained
from Le Carbone, Ltd., Spencer House,
South Place, London, E.C.2, and 5 0z. |
will be sufficient. A small paper fun- |
nel should be held over the filling hole,
and the granules poured in until the
diaphragm space is filled.  The hole
should then be filled with a Rawlplug |
and screw, of the type with a separate
chromium head to cover the slot.

In use, a microphone transformer of |
approximately 20-1 ratio should be em-
ployed, with a polarising voltage of
about 6-9, depending on the sensitivity
desired. The microphone should be
resiliently mounted, either by standing
it on sponge rubber, or if prefered, it
may be drilled and fitted with screw
eyes for suspension in a stand.

Technical Books. i

We have received from W. & G.
Foyle, Ltd., of 119-125 Charing Cross ’
Road, W.C.2, a copy of their cata-
logue of books on technical subjects. !
This is a list of new and second-hand
books dealing with over 450 techni- l
cal subjects. Messrs. Foyle have a
special department for technical |
books and are able to supply practi-
cally any book that may be required. |

Continental
Type V.8.

Clix Chassis Mounting
VALVEHOLDERS

On page 599 of the October Issue of this

journal we dealt with the complete range

of Clix Valveholders. In this issue you

will notice that the designers of apparatus

described use no less than three different

Clix types. i

BRITISH STANDARD TYPE
4-pin 5d. S-pin 6d.
(without_terminals)
AMERICAN STANDARD TYPE

5-pin 8d.  7-pin lod.

CONTINENTAL SCREENED TYPE
7-pin (For use with Ostar Ganz valves) 1/8d.

You will agree that this is a wonderful
tribute to the efficiency of Clix products
which, we assure you, can te relied
upon for perfect contact as well as
long and faithful service. Send for
Clix latest illustrated Folders “T.S **
on Components and Valveholders.

LIMITED
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A Push-pull Class B Amplifier

Although this amplifier gives an output of at least 10 watts, the total valve cost of the four valves used
is only 14s. This point should interest intending constructors of comparatively high output amplifiers.

MATEUR transmitting licences
allow the operator to use a maxi-

A mum input of 10 watts. This

means that for full modulation about

always a problem, but a suitable unit
can be obtained from Raymart to suit
type 53 valves in Class B. The actual
modulators, 53's, are used in the normal

Cs
1

X\

Ry

.

Ce

Co
%11

E3

TO
PA.

The second two valves in this amplifier are §3°s twin triodes normally designed for class B operation. The
first 53 bas both halves wired in parallel with the second 53 used normally.

5 watts of audio are required. Now
that the regulations permit of 25 watts
input after a reasonable time has
elapsed, an audio inpnt of between 10
and 12 watts are needed.

Low Valve
Cost

«Those interested  in public address
work will find that 10 watts or so are
ample for normal requirements, so that
this simple Class B amplifier should
have a very wide appeal. Also, the
total valve cost is only 14s., which is
extraordinarily small. We consider
that the amateur on low power who
wants to use phone should consider this
little amplifier, for it will give him all
the modulation he wants with a 10-watt
carrier and quite a high percentage
modulation with a 25-watt carrier.

The first valve is a triode §6. The
input from the microphone is fed into
the grid circuit of this through the
normal head amplifier or high-ratio
microphone transformer, the gain being
controlled by a }-megohm volume con-
trol. This valve is then R.C. coupled
to a 53, which is a twin-triode with its
grid and anode circuits strapped to-
gether. R3 has a value of 50,000 ohms,
which is suitable as external anode im-
pedance to the 56 and decoupling for
this valve. Ry, the grid resistance, has
a value of } megohm, but there is abso-
lutely no need to decouple the grid cir-
cuit in this stage.

The Class B driver transformer is

way, having the grid circuits coupled
to the split input transformer with the
anodes across the primary of the split
output transformer. It is most essential
that across the anodes the tone correc-
tion-cum-stabilising device, consisting

For modulation purposes the output
transformer should have a secondary
with an impedance that will match up
to the power amplifier valves to be
modulated. Those who intend to use
the amplifier for loud-speaker work
should oktain a special output trans-
former that will match up to the loud-
speaker or loud-speakers in circuit.

IFor a Relay Rack

| The entire amplifier can be mounted

on a chassis 16 ins. by 8 ins. by 3 ins.,
although with a little juggling it can
be made to fit a standard Eddystone
15-in. transmitter rack.

In our opinion this is the cheapest
way of obtaining sufficient audio to
modulate either a 25- or 1o-watt trans-
mitter. It should also be realised that
if at a later date a really high output
is needed, an additional Class B stage
can be coupled to this amplifier, giving
outputs in the order of 5o and 100 watts.

Leeds and District Radio Society.

A new society has been formed in
Leeds with the object of catering for
and bringing together all radio
enthusiasts. Meetings are held every
Monday at 7 o’clock at their head-
quarters, Azelea Street, Beckett Street,
Leeds, 9. Anybody interested should
write to the Hon. Sec., J. Kavanagh, 63
Dawlish Avenue, Leeds, 9.

CHASSIS.
1—Chassis, 16 by 8 by 3 in., aluminium (Peto

Scott).
CONDENSERS, FIXED.
1—4-mfd. electrolytic type 401 (C1) (Dubllier).
1—2-mfd. type L5A (C2) (Dubilier).
1-—4-mfd. electrolytic type 0283 {C3) (Dubilier).
1—s50-mfd. type 402 (C4) (Dubilier).
1—.o1-mfd. type LEG (ng EDubiﬂer .
1—.05-mfd. type LEG (C6) (Dubilie:
CHOKES, LOW-FREQUENCY.
2—WW/C1 (Sound Sales).
HOLDERS, VALVE.
3—American type chassls, small 7-pin (Clix).
1—American type chassis 5-pin (Clix).
RESISTANCES, FIXED AND VARIABLE.
1—500,000-0ohm potentiometer (R1) (Erie).

Components for A PUSH-PULL CLASS B AMPLIFIER

1—5,000-0hm type 1 watt (R2) (Erie).
1--50,000-chm type 1 watt (R3) (Erie).
1--500,000-ohm type 1 watt (R4) (Erie).
1—gs50-ohm type 3 watt (Rs) (Erie).
1--30,000-0ohm type PR1s5 (R6) (Bulgin).
1—7,500-ohm type PR1o (R7) (Bulgin).
TRANSFORMERS, LOW-FREQUENCY.
1—Class B driver transformer type T6750 (Ray-

mart).
1—Class B output transformer type T6759 (Ray-
t

mart).
TRANSFORMER, MAINS. )
1—Special to specification (Eves Radio).
VALVES.
1—American type 36 (Premier Supply Stores).
2—~American type 53 (Premier Supply Stores).
1—American type 8o (Premier Supply Stores).

of 7,500 ohms resistance plus a .o5-mfd.
condenser be connected.

A Special Mains
Transformer

Messrs. Eves Radio make a suit-
able mains transformer giving 300-0-300
at 80 ma., which is applied to the type
8o rectifier. In order to obtain com-
plete smoothing two chokes are needed
with three condensers. C3 has a value
of 4 mid. and C4 8 mfd.

R6 is a bleeder resistance of 30,000
ohms which stabilises the high-tension
voltage and at the same time discharges
the high-capacity fixed condensers. This
component is most important.
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Surrey Radio Contact Club.

' This society, which was formed last
year, has been very successful, and
| owing to its greatly increased member-
ship, has had to find new quarters. In
future the meetings will be held at
¢ The Alhambra,” 25 Wellesley Road,
W. Croydon.

| An excellent series of lectures has
| been arranged for the present season,
and instruction in matters within the
scope of the society, both elementary
| and advanced, is available to members.
Anyone interested should apply to the
Hon. Secretary, E. G. Taylor, G5XW,
at 35 Grant Road, Addisecombe;
Croydon.
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Noise-free Short-wave Reception

We are keenly interested in any aerial system that is likely to overcome the high noise leve‘l‘ that
is very prevalent in large towns or near traffic routes. We have been trying the Belling-Lee ** Eli-
minoise '’ aerial system with great success, so we are passing the details on to our readers.

URING the past few years the
D short-wave receivers installed in

our laboratory have not been able
to work at maximum efficiency during
the day-time owing to local interfer-
ence emanating from rotary convertors,
violet-ray apparatus, and similar
equipment.

Although the Post Office have endea-
voured to assist us, all they could do |
was to locate the source of the interfer-
ence. They had not the power to en-
force the owners of the apparatus to
fit suppression gear.

It appears that there is little likeli-
hood of legislaution being passed that
will enable the Post Office to take the
necessary steps to wipe out man-made
static. So for that reason we advise all
readers who cannot obtain noise-free
reception to give very serious considera-
tion to the modern noise-suppression
aerial. We have been trying all types
of aerial, both British and foreign, and

ROPE MALYARD

Frechronlatic Loty

creen

COMCENTRIC FLEX
Zitlong |

= EARTH
The aerial transformer case is actually used as
the insulator. It is connected to the transformer

at the set end by a special low-loss cable.

The
Principle

The theory on which the Elimi-]

noise ’’ system is based can be briefly
described in the following way. A field
of interference is set up by any source
or conductor of interference and unless
precautions are taken, any receiver that
is operated within that field, or of
which the aerial and earth system enters |
the field, will reproduce noises depend- |
ing on the sensitivity of the set, and the
form of the interference, etc. [
The strength of this interfering field |
becomes weaker in a vertical direction |
and as a rule can hardly be detected at
a distance of twenty feet above the

source or conductor of interference.
The trouble is, that when a receiver is
operated in the usual way, it is probably
situated in a strong interfering field set
up by either mains conducted interfer-
ence or direct radiation, and some part

How it
works

The ¢ Eliminoise ”’ principle con-
sists in erecting an efficient aerial out-
side the field of interference and in

of the aerial and earth system, not to
mention the wiring of the receiver it-
introducing these unwanted

self, is
noises to the set.

coupling it to the receiver by means of
a highly efficient screenéd transmission
line. This consists of a twin cable with

| (Continued on page 669)

| dealer,
I

Why do they sound
S e ™" g0 MUGH better? S

Cabinet Models
375C (Senior) 63/-
37JC  (Junior) 49/6
37CC (Cadet) .. 39/6

37BC (Baby) ... 29/6
| Lhassis-Models
1937S. .= e 42/-
3T .. 32/6
378: o 2306
S e . 17/6

The larger models are available
on Hire Purchase through your

Terms from 7/6 down.

-

¥ 1936|

IR el o B

i 1937
4 . Jm A
m Wﬂw\/“\ﬁ

SRS
Babtle 3lan

S e

> o

To the eye there is little apparent difference

between one year’s speaker and another. It is
natural, therefore, that when his ear notices the
newest Stentorian’s marked improvement in
performance, the listener should ask * How ?
Why 2 ”
Complete answers would occupy several books,
for a whole year’s work by eight enthusiastic
designers cannot be described in a few words.
Here, however, are two important points :

Further
material
An alteration in the magnetic alloy has brought

about 15 per cent. increased flux. Hence the greater

volume and range. (Note : the material is exclusive
to 1937 Stentorians.)

improvement in  magnetic

New Seamless Cone

W.B. Engineers have evolved the first seamliess cone
to offer advantages over the special ** seamed "’ type-
used before. This new cone is manufactured in the
W.B. factory from an exclusive and carefully prepared’
pulp. It reduces resonances enormously.

These two points provide a partial answer only—
for every part of the new design has been studied,.
experimented with, and improved. The extra
results as seen in the above curves (taken from
1936 and 1937 Stentorian Senior Speakers) are
definite and substantial.

This new reproduction is available to you.
Ask your dealer.

1937 STENTORIAN

Permanent Magnet Moving-Coil Speakers:

WHITELEY ELECTRICAL RADIO Co., Ltd. (Vision Dept.), MANSFIELD, Notts.

663


http://www.cvisiontech.com
http://www.cvisiontech.com

TELEYISION

AND
SHORT-WAVE WORLD

NOVEMBER, 1936

A_n A.C.-D.C. Phone-C.W, B JohnLucas GZHK
Transmitter

We were interested in the design of this QRP. A.C.-D.C. transmitter by which G2HK keeps in contact with other
local transmitters without increasing the QRM on 40 metres with his higher power transmitter. A blueprint is

ALF-AN-HOUR on the 4o-metre
H band on a Saturday afternoon or

a Sunday morning shows quite
clearly that a lot of the stations use
their normal transmitters for DX work
and for contacting local stations which
perhaps atre only a mile or so away.
There is no need for me to emphasise
the waste of this metsod and the in-
crease in QRM which results.

For some time now I have been using |

a single-valve transmitter which is suit-
able for A.C. or D.C. operation which
has given Rg carrier reports over quite
long distances. The average repors on
phone have been R§ with good quality,
which is surprising in view of the
simple equipment.

There is, of course, the other point of
view, why not use the j;-metre band,

but here again, even though the Ameri- |
metres for local work, this |

cans use ;3
idea has never caught on amongst
British amateurs. Half-way house is
this one-valve g4o-metre transmitter,

not available.

fier is on hand, by all means include it,
for it makes the transmitter more flex-
ible.

the carbon type is fed into the suppres-
sor grid through a high-ratio transfor-

S
=3
[

Components for the A.C./D.C.

CHASSIS AND PANEL.

1—Zinc chassis 7} in. by 6 in. by 1} in. by 1/16 in.
(Peto Scott).

1—Panel 8 in. by 6 in. by 1/16 in. zinc (Peto Scott).

CHOKE, HIGH-FREQUENCY.

1—Type 1022 (Eddystone).

CHOKE, LOW-FREQUENCY.

1—Type LF40 (Bulgin).

COI]’: FORMER.

#—6-pin with base (Colvern).

CONDENSERS, FIXED.

1—.0002-mfd. type M (T.C.C.).

1—.002-mfd. type tubular (T.C.C.).

1—2-mfd. type BB (Dubilier).

1—.1-mfd. type BB (Dubilier).

2—8-mfd. electrolytic (T.C.C.).

‘CONDENSER, VARIABLE.

1—Type E two-gange .00016 mfd. (Polar).

PHONE/C.W. TRANSMITTER

HOLDER, VALVE.

1—7-pin continental screened chassis type (Clix).
RECTIFIER.

1—Type HT12 (Westinghouse).
RESISTANCES, FIXED.

1—5,000-ohm type 3 watt (Erie).

1—10,000-0hm type 1 watt (Erie).
SUNDRIES.

Connecting wire and sleeving (Peto Scott).

2 dozen 6 B.A. nuts, bolts and washers (Peto Scott).
1—Type J2 jack (Bulgin).

SWITCH.

1—Type S123 (Bulgin).

TRANSFORMER, MICROPHONE.
1—Type LF35 {Bulgin).

VALVE.

1—Pentode type M43 (Ostar Ganz).

which is just as siniple to build as a
s-metre rig of similar power.

High-voltage
Heater

Expense being quite an item of im-
portance, a standard A.C. valve with
mains transformer, etc., proved far too
‘costly, so for that reason an Ostar
Ganz pentode with 2 high-potential
heater was chosen. This valve runs
directly from the mains and has a 240-
volt heater of the low-current type.

H.T. from A.C. js obtained by means
of an H.T.12 Westinghouse rectifier
with a single L.F.40-type Bulgin choke
plus two 8-mfd. electrolytic condensers.
In this way the rectifier works half-wave
on A.C. and is a passenger on D.C.
Of course, if the transmitter is perman-
ently to be used on D.C. mains, then
the rectifier can be omitted, greatly de-
creasing the cost. If, however, a recti-

5 Watts
Input

The average input to the M43 is
about 5 watts, while if a microphone of

With a splir-
stator condenser the
spindle  is  at
 earth potential
so overcoming the
need for bushing.
Shown  in  the
iustration is a
Jack for the mic-
rophone.
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for normal requirements. There is no
need to bias the pentode or to apply
any potential to the suppressor grid.
The screening grid, however, requires
a slightly lower voltage than the anode,
so a 5,000-ohm resistance is connected
in series with the screen and the H.T.
supply.

This resistance is rather critical, for
if it is of too high a value the radiation
drops off very rapidly.

The Tuning Circuit

A simple Hartley circuit was chosen,
tuned with a .ooo16-mfd. double gang
condenser, so obviating the need for an
| anode to earth by-pass condenser.

The coil was wound on a Colvern 6-
pin former and consists of 14 turns of

(Contined on page 666.)
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POLAR

SHORT WAVE 2 GANG
TYPE ‘E’ CONDENSER

s s L D21 1 ek
for the

Soldered brass vanes
mounted on ‘‘ Steatite ”

base. Available for

baseboard or panel )
el BEGINNER’S

PRICE

One o0ore TRANSMITTER

X  .00016 | 0 6

required.

also made in single type .
.00016 5f-.

Send for latest list of Polar and N.S.F.
Components.

WINGROVE & ROGERS

LTD-
188, 189, Strand, London,W.C.2

'Phone : Temple Bar 2244. Works:
Old Swan, Liverpool.
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MAC ADAM o EVES

WIJYN G2NO RADIO LTD.
More interesting lines from our Stocks.
NEW AND POPULAR COMPONENTS

WESTERN 316A Tubes ... 80/- RAYTHEON 6L6 Beam
AMPEREX HF. (00 o 85 Tube 8/6

TA ROT
i . o 4s. RAYTHEON RK.25 & 23 27/6
lfstw;EKL;SOY KEY 35/- RAYTHEON RK. 20 95/-
K. 67/6 o
JOHNSON 50.watt Sockets  8/6 LA SR Sl B
JOHNSON  é6in. Aerial EIMAC 50T ... 90/-
Spreaders 6d. EIMAC |50T £7 10 0
TOBE DEUTSCHMAN Ham Band Tuner, Air Trimmers £6 10 0
TOBE Seven Tube Ham Band Receiver, Complete Wired ... £20 0 0
TOBE Seven Tube All-Wave Receiver, complete ... £21 0 0
HAMMARLUND Comet Pro's, several to clear at . £24 0 O

HAMMARLUND Porcelain Tube Sockets, all types, 2/- ;. Coil Forms, 4-pin, 1/6.

U.T.C. Class ‘"B " Transformers: VM.1,28/6; VM.1, 39/6; VM.3, 57/6;

T.30, 46's to 46’s, 15/- ; T.30, 46"s to 3,500 and 5,000-w. Load, 18/-.
Hallicrafters 1937 Models are due this week.

HOWARD BUTLER METERS

20, 30, 50, 100, 150, 200 MA. (Flush Fitting Bakelite) 5/9
WHITELEY Midget P.M. Speakers 18/6
TAYLOR 866 Tubes ... 1/6
TAYLOR 756 Tubes ... 27/

N.V.908. 3-in. Cathode Raytube ...
HAMMARLUND'S SUPER PRO.
Ahead of all others. 6 Models to choose from.
AMATEUR NET PRICES range from £6} to £72.
Any Instrument may be purchased under Painless Extraction.
Include in your Order :—R.S.G.B. Guide, 6d. ;
A.R.R.L. Handbook, 4/9 ; Call Book, 6/- ; Hammar-
lund Manual, 4d.
'PHO_NE ORDERS :—You can telephone your Order after 7 p.m. for 1s. For your
convenience our Office Hours during Winter will be Monday and Tuesday 9 a.m. to
7.30 p.m. ; Wednesday and Friday 9 a.m. to 8.15 p.m.; Saturday 9 a.m.to 9 p.m.;

Thursday 9 a.m. to | p.m. only.
EVE’S RADIO LTD. (G2NO)
Telephone : W'ton 22886

11, Lichfield Street, Wolverhampton.
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McGraw-Hill

PRINCIPLES OF
RADIO ENGINEERING

By R. S. GLASGOW, Associate Professor of

Electrical Engineering, Washington University.

511 pages, 9 X 6, illustrated.............. 24/-
In this important new book, intended primarily as a text for
senior electrical engineering students, the author aims to give a
thorough presentation of the fundamentals of radio communi-
cation and the application of these principles. Considerabla space
is devoted to the theory and applicaﬂ'on of the vacuum tube and
its associated circuits to communication systems.

PHENOMENA IN
HIGH-FREQUENCY SYSTEMS

By AUGUST HUND, Consulting Engineer.

International Series in Physics. 642 pages,

6x9, 359illustrations .................. 36/-
A critical survey of phenomena occurring im high-frequency
systems. The principles and fundamental laws applying to high-
frequency apparatus and systems are brought out together with a
thorough discussion based on experimental evidence and theore-
tical slgnificance. A reference book for students and teachers as
well as for research workers in the commercial field.

PRACTICAL
RADIO COMMUNICATION

Principles — Systems — Equipment —
Operation — Including Short-wave and

Ultra-short-wave Radio
By ARTHUR R. NILSON, Lieutenant (Tech-
nicist) (Communications) U.S.N.R. (Retired),
* and J. L. HORNUNG, formerly Radio Instruc-
tor, Guggenheim School of Aeronautics, New
York University. 754 pages, 6 x 9, 435
illustrations, flexible ............... ... 30/-
Provides effective radio school and home-study material for
prospective and experienced radio operators of all classes. Covers
the principles of radio, radio equipment and power apparatus as
applied to radio broadcasting, marine, police, aeronautical and
amateur radio. Includes the entire spectrum of radid wave
lengths—ultra-short, short, medium, and long. Covers the
requirements of all classes of radio operator licence examinations.

RADIO OPERATING QUESTIONS
AND ANSWERS

By ARTHUR R. NILSON, Lieutenant (Tech-
nicist) (Communications) U.S.N.R. (Retired),
and J. L. HORNUNG, Radio Instructor, New
York University. Sixth edition. 427 pages,
54 x 8, 106 illustrations ................. 15/-

Over 600 questions and answers covering all radio operator licence
examinations, in broadcasting, marine, aeronautical, police and
amateur radio.

RADIO RECEIVING AND TELEVISION
TUBES

Including Applications for Distant.Con-
trol of Industrial Processes and Precision
Measurements
By JAMES A. MOYER, Director of University
Extension, Massachusetts Department of Edu-
cation; Member of Federal Commission on
Radio Education, and JOHN F. WOSTREL,
Instructor in Radio Engineering, and Super-
visor in Charge of Industrial Subjects, Division
of University Extension, Massachusetts Depart-
ment of Education. Third edition. 635 pages,
54 x'8, 485 illustrations ................. 24/-
A practical manual describing the action of vacuum and gaseous
tubes and their use in radio receivers and for numerous industrial
purposes. This edition marks a thorough revision and enlarge-
ment of the book, giving special attention 1o tubes in electric

television systems, ultra-short-wave tubes, and developments
indicating the trend of tube design and application.

McGraw-Hill Publishing Co., Ltd.

Aldwych House London, W.C.2
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(Continned from page 664)

20-gauge enamel-covered wire centre
tapped. The turns are spaced approxi-
mately 1/16 in.

Condenser and Leak
Values

The grid condenser has a value of
.oo2-mfd., with a grid leak of 10,000
ohms. This value is dependent rather
on H.T. voltage, which is particularly
noticeable or D.C. After the transmitter
has been put into operation, make
several tests with this grid re51stance to
obtain maximum rediation.

Another point about D.C. mains. It
is essential that the smoothing-frequency
choke be of the low-resistance type,
otherwise there will be a fairly con-
siderable voltage drop, which will de-
crease the efficiency.

The key
position

If it is intended to use a key, which
is sometimes necessary, make provision
either to connect it in the main H.T.
supply or in the cathode. Whichever
method is chosen is merely a matter of
personal taste.

Construction is very simple and can
be seen from the illustration.  The
variable condenser is mounted directly
on the panel, the rotor being connected

to panel and earth. One bolt holds the

Westinghouse rectifier firmly to the

panel, while the on-off switch and’

microphone jack are mounted through
both panel and chassis. On the top of
the chassis are mounted the coil holder,
the valve holder, electrolytic conden-
sers, and both grid and by-pass con-
densers. The balance of the compon-
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to cover just a few miles, it has already
proved capable of puftmg out a signal
all over England. It is hoped during
the next few weeks to contact some good
DX stations on phone, but this is merely
a matter of choosing a QRM-free fre-
quency on the 4o-metre band.

This pentode valve bhas its heater connected directly
across the power supply. No mains transformer is
needed with this circuit.
ents are mounted beneath the chassis in

any convenient form.

Wide
Range
Though the transmitter was designed

‘“Ham-Aid ¥

QSL Cards
|  Now that amateurs are beginning to
make their transmitters cn commercial
lines, there is a very definite demand
for engraved plates or panel transfers.
We have received from Messrs.
Tillotson Bros., of 55 Commercial
Street, Morley, Yorkshire, who are
better known perhaps as GO6XT, a
| packet of their transfers which cost only
1s. gd. These transfers can be put on
to wood or metal and certainly improve
the appearance of the transmitter.

The following are some of the trans-
fers that can be supplied. Frequency
doubler, key, microphone, crystal
oscillator, electron coupled oscillator,
tritet oscillator, Class B amplifier,
buffer amplifier, etc.

Their QSL cards are really intrigu-
ing. No blocks are required and yet
the call sign stands out from the card
and can be supplied in colours.

The rates are very competitive for
their type, ranging from 8s. a 100 up to
24s. for soo0.

SHORT-WAVE COILLS 4- or 6-p|ntypu 13.26, 22.47
41-94, 78-170' metres, 1/9 each with direuit. pec-nl
set of 3 S.W. Coils, 14—|5O metra, 4/- with circuit,

Premier 3-band S.W. Coil 11-25, 38-86 metres.
Sxmphﬁes S.W. receiver com!ructlon. sunable any type
circuit, 2/,

COIL FORMERS, in finest plastic material, 1} in. low-
loss ribbed 4- or 6-pin, 1/- each.

CONDENSERS, super ceramic S.L.F, .00016, .0001,
2/9 uch doub e-spaced, .000015, .000025, .00005
3/- each. All brass with integral slow-motion 200013
tuning, 3/9 00015 reaction, 2/9.

SHORT-WAVE KIT for | vulve receiver or adaptor,
complete with chassis, 3 coils 14-150 metres, condensers,
circuit, and all parts, 12/6. VALVE GIVEN FREE.
2-.VALVE S.W. KIT complete with valves, 19/6.
3-VALVE S.W. KIT, 1-v-1 complete with valves, 40/-.

MAINS TRANSFORMERS. Premier wire-end type
with screcned primaries.

8T8l&9orHT|0wl!h4v4n CT.and 4'v. | a.
3?60-250 v.60 m.a., 4v.l a,4v.2a.and4v.4a,all C.T.,
350350 v. 120 ma, 4 v. 1a, 4v.2a. and 4 v. 40, all
CT., 10/6.

0
S50-300 1150 m.a 4v,238,4v,230,4v.230,4v.
3-4a.,all C.T,, 19/6.
500-500 v, 200 m.a,, 4 v. 2-3 8., 4 v. 2-3 8., 4v.3-54., also
5v.3a. for83 or 523 Rectlﬁer. 25/..
Any of these transformers with engraved panel and
N.P. terminals, 1/6 extra.
AUTO TRANSFORMERS, step up or down, 60 watts,
/6, 100 watts, 10/-.

| H. HL., Power.

PREMIER SUPPLY

THE LARGEST RADIO MAIL ORDER HOUSE IN EUROPE'!
GET OUR QUOTATION FOR YOUR TELEVISION GEAR

PUSH PU'LL CLASS “B’ AMPLIFIER.
Kit of for above including valves
and spccnal Transformers as described in this issue can
be supphed
MAINS VFS amous Europa 4 v AC. types, 4/6
each; HL L., S.G., Var-Mu-S5.G., H.F.-Pens., Var.-
Mu-H.F. Pens. l- 3. and 4-watt A.C. directly-heated
output Pentodes. Full-wave rectifiers, 250 v, 60 m.a,
A.C./D.C. types. 20-volt .18 amp. 5.G., Var.-Mu-5.G.

Following Types all 5/6 each. Full-wave rectifiers 350 v.
120 m.a. and 500 v. 120 m.a. 24 watt indirectly-heated

Pentodes. .
AMERICAN VALVES. Genuine American DUO-
TRON all types, 3/6 each. Hytron super quality,
months’ guarantee, nll types, 3/6; New Metal Glass
Valvu all types,

MILLIAMMETE! moving-iron, flush 23*, all ranges
from 0-10, 5/9. VIsuBl tuning, 6 or 12 ma., 5/~ Moving-
coil meters. 28 0-1 m a., 18/6 ; 33°0-1 m.a.. 22/6. Multi-
pliers, 1/~ ea

ELECTR! OLYTXCS US.A. 4, 8 or 12 mfd. 530v
peak, 1/9 each, Dubilier, 4 or 8 mfd. 500 v 3/-; 5
mid. 50vl/9 25 mfd. 25 v. 1/-, T.C.C. 4or8mfd
650 v. 4/~ ; 15 mfd. 50 or 100 v. 1/~ ; 50 mfd. 12 v. 1/~
6 mifd. 50 v. d-

PAPER CONDENSERS. W.E, 250 v. working 4 mf.
2/-, 2 mf. 1/-, | mf. 6d. ; 350 v. working 4 mf. 2/6, 2 mf.
1/6, Dubilier 500 v. working 4 mf. 4/~ ; 800 v. 4 mf. §/-.
Wego 450 v, working 1 mi; v, 2 i /9, 4 oo 3/-
700 v. working 2 mf. 2/-, 4 mf. 3/6 ; 1,650 v, working
| mf. 3/6, 2 mf. 5/6.

TRANSFORMERS, latest type Telsen R.G.4 (list 12/6),
2/9. High Grade Push Pull Input Transformers 4/6.

PREMIER SUPPLY STORES

ORDERS should be -ddrened to—JUBILEE WORKS, 167 LOWER CLAPTON RD., LONDON, E.5. Dep(_ T. "Phone : Ambhurst 2833 (Private Branch Elchange)
Callers, as usual, to 20-22, HIGH :ST., CLAPHAM, S
NO READ? Send 44 -hmpn for NE

(Macaula{vml) and 165 and l&. eet St.,

GIANT CATALOGUE AND VALVE LIST.

STORES

ELIMINATOR KITS for A.C. mains. 120v. 20 ma,
or 150 v. 25 m.a., 10/-, tapped S.G. det. and output
Complete Kit with long-life valve rectifier (replacement.

cost only
SP! , MAGNAVOX. Mains energised, ¢ 154,
7 cone. 2.500 ohms 4 watts, 12/6. " 154 Magna 5 watts,
152, 9' cone 2, 500 ohms, 17/6 ; ' 152 Magna,’
9" cone 2 500 oh ms, 6 watts, 37/6. Mamavox P.M.s—
* 254, 7 cone, 16/6 ;' 252," 9 cone, 22/6. Reliable P.M.s
10/6 ; Balanced armature speaker units 3/6 each. Poten-
tiometers by well-known makers. All values up to | meg.
2/- ; with switch 2/6.
GRAMOPHONE MOTORS. Collaro Gramophon«-
Um( consnsnng of AC. motor, 100-250 v. \8 quallty
pick-up and volume oomrol 45/« ; Collaro motor only,
/- : Collaro Umversal ramophone Motor, 100-250 v.,
/D.C., with high quality plci—up and volume control,
67/6 ; Collaro Universal Motor only, 49/6 ; Edlson
Bell double spring motors, including tumtl.ble I
fittings, 15/~; Cosmocord Gramo unit, comprising
A.C. motor, pick-up, and volume control (list 55/-), 35/9.
SUPER CERAMIC * FREQUENTITE " valve holders
4., 5-, 7-pin chassis or baseboard, 6d.
2. GANG ALL-WAVE COILS (H. F. transformer and
aerial coil). Cover, 12/2,000 metres in 4 bands, integral
switching. 1-v-1 circuit supplied,
MICROPHONES. Post office type “with transformer,
4/6 ; post office transmitter capsules, 1/6 ; super trans-
verse current microphone large output, 45/7,500 cycles 1
2 DB, 30/-, lrsnsformcr 5/-, table stand 7/
Push bncl( wire 6 yds. 6d. ; Screened w:re 3d. yd., twin
watt resistors any value 6d., 4 watt 1/-, 8 watt
1/6, |5 watt 2/-, and 25 watt 2/6. Tubular Condensers
any value up to 5 mfd. 6d.; Resin-cored Solder, 9 fr.

See full page illustrated adot. in last month’s Television

E.C4 (next to Andertons Hotel). (Central
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The

H. T. 35 SMOOTHING CHOKE
Specified for the

SINGLE VALVE
240 B

TRANSMITTER

The H.T.35, like all the chokes in
this series are speclally layer wound
—the inductance being adjusted
by the air gap. Tested to 1,000 volts.
Characteristics :—30 henries S0 ma.,
1,600 ohms.

PRICE - - 10[6

OTHER H.T. CHOKES IN THIS RANGE INCLUDE

Inductance Current Res.

Type. (henries). (m/A.). (Ohms.) Price.
H.T. 05 0.25 250 7.7 716

H.T. Il 10 120 210 10/6

H.T. 12 20 75 400 10/6

H.T. 13 * 40 50 875 10/6

H.T. 14 120 30 2000 10/6

H.T. I5 20 30 650 7/6

H.T. 16 60 15 1850 10/-

H.T. 25 20 50 850 7/6

H.T4l10 40 100 250 17/6

TD.

St dlfor e o WRIGHT & WEAIRE L
Uk Bl G 740, HIGH ROAD - TOTTENHAM
Components.

LONDON, N.I7

TELEYISION

SHORT-WAVE WORLD

For Television's
GUARANTEED CATHODE RAY
RECEIVER . . .

the designer specifies a

SAVAGE GUARANTEED MAINS
TRANSFORMER

Once again, Savage Guaranteed Transformers have been
specified for a Television circuit. Generosity of design,
good regulation and freedom from over-heating are the
outstanding characteristics of Savage Transformers.
You cannot do better than follow Television's lead.

200-250, 50  cycles, Input, 4 v., 50 cycles;
screened primary, 300-0-

308, 120 mjA., 4 V., Secondary 4 v. 1 amp.
2 am%s&, centre- tap]:ed Insulated for 3,000 V.
4 V. amps., centre- Py

tapped 4 v., ; amps, working, Type TA1.
centre-tapped Type Price 12/-.

TAz2. Price, 46/-.

W B R Y A N

[ R = S R s = =
Westmorland Rd., London, N.W.9: Phone: CQLindale 7131

9990

PHOTO CELLS

FOR

TELEVISION

As specialists in the
manufacture of photo
cells for over ten
years, we can supply
a wide range of stan-
dard cells, or we will
make special cells to
your specification.

OXFORD INSTRUMENT COMPANY LTD.,
KEBLE ROAD, OXFORD.
’Phone : - Oxford 2569.

COMMUNICATION
RECEIVERS

We offer a specialised service for the Radio Amateur,
including the following models, recognised as the best
of their type. Easy payments. Part Exchanges:

HAMMARLUND CRYSTAL SUPER PRO, Model SPIOX
with crystal, valves, power pack and speaker = £65 00

NATIONAL NC100, with valves, power pack and speaker ... £35 0 0

PATTERSON PRI‘C 16 valves, crystal power pack and I2|n.
Speaker ... £37 100

SUPER SKYRIDER, crystal, power pack, valves and speaker... £30 00

ULTRA SKYRIDER, valves, power pack and speaker... ... £33 100
SKY BUDDY, 5 valves, A.V.C., Band- spread 18-550 melres.

power pa:k and speaker £9 00
R.M.E.69, crystal, valves, power pack and speaker ... £40 0 0
TOBE-DEUTSCHMANN, Communication Kit, with bullz-up

tuner, air-trimmed, valves, power pack and speaker £15 10 ¢
A.C.S.-EDDYSTONE SPECIAL, 5 metre Transceiver, in

metal cabinet, valves, handset, and telescopic aerial... ... £12 100

We also stock a variety of components, receiving and transmitting
valves, special aerial systems, ** Bug '* Keys, microphones, and Pre=
Selector Units. Postal Service a speciality.

AQ’CQSQ LTD., 52/4, WIDMORE ROAD
'Phone : Ravensbourne 1926, BROMLEY, KENT
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'*The Mihaly-Traub System Up-to-date.’’
(Continued from page 636).

Light modulation is accomplished by a special cell
developed in the laboratory of the International Tele-
vision Corporation, details of which, on account of the
patent position, cannot be disclosed at the present time.

One of the photographs accompanying this article
shows the screen upon which the picture is projected;
this is of ground glass and, of course, the picture is
projected from the back.

Results with the
Mihaly-Traub System

The demonstration of this receiver which we were
privileged to witness was from loops of film and news
reels by wire from an adjacent transmitter; it was, of
course, a demonstration of the possibilities of the
scanning arrangements. The actual definition at the
time was 180 lines though, as remarked before, there
would be no difficulty in producing a scan of practi-
cally any number of lines by suitable adjustments of
motor speeds and the type of scanner employed.

Obviously any defects in the composition of a pic-
ture of large size are more clearly revealed than in the
case of a small picture and it speaks well for the
Mihaly-Traub scanning system that no defects were
observable, the picture being perfectly even with ade-
quate illumination.

An interesting experiment was made of viewing the
picture through a reducing lens which had the effect
of making the picture appear of approximately the
same size as that ordinarily obtainable with a cathode-
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ray tube and it was quite evident that it compared
exceedingly well with the letter ; it was bright and
the detail was excellent,

As both scanning motors were driven from the
mains the matter of synchronising did not arise, but
we are assured that there will be no difficulty in this
respect when receiving broadcast transmissions; in
this case, of course, the picture remained perfectly
steady the whole time.

In our opinion the Mihaly-Traub system holds great
promise as a means of providing large screen pictures
or for a comparatively simple system for use in the home
type of receiver.

Short Waves from Australia.

We have received from Messrs. Amalgamated Wire-
less (Australasia), Ltd., who operate stations VKz2ME
in Sydney and VK3ME in Melbourne, the following
details as to the transmission times of these two sta-
tions during November. VK2ME will be radiating as
follows : —

G.M.T.
06.00-08.00 p.m.

Sydney Time.
Sundays, 4 p.m.-6 p.m.
7-30 p.m.-I11.30 p.m. 09.30-13.30 p.m.
Mondays, Mdt.-2 a.m. 14.00-16.00 p.m.
VK3ME: Melbourne Time. G.M.T.
Nightly Monday to
Saturday (inclusive), 7 p.m.-10 p.m. 09.00-12.00.
VK3ME operates on a wavelength of 31.5 metres or
9,510 kc., and VK2ME, ‘‘ The Voice of Australia,’’ on
31.28 metres or 9,590 kc.
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KITS

TELEVISION RECEIVER )

(October and MNovember
issues)

VISION RECEIVER

Complete Kit, exactly

as dspzcif:led. including

ready drilled chassis ...

7 Specified Valves £7 |9 6
£5 10 0 extra.

POWER UNIT
Complete Kit, exactly
SOUND ;s sgseciged, ‘i‘ndudlngl
AND aseboar an meta
VISION Cover e £5 |4 o
DOWER: I Specified Via:’vz
PACK /6 extra.
TIME BASE

Complete Kit, exact to
specification, including

drilled metal chassis £7 6 l I

6 Specified Valves
£5 10 0 extra.

We specialise in the direct supply of all
‘“ TELEVISION " Kits and built-up
instruments.

PROMPT DELIVERY
AND
SATISFACTION GUARANTEED

Please send for lists :—

Scientific Sugp[_)ly Stores (Wireless) Ltd.,
126, Newington'Causeway, l 33, St. Martin’s Court,

Elephant & Castle, S.E.l. Charing Cross Road, W.C.2.
"Phone : HOP. 1800, | 'Phone : TEMple Bar 1922,

TIMEBASE

TELEVISION.
A NEW COURSE OF INSTRUCTION,

We have pleasure in announcing that our new ‘! Television ** Course
has met with remarkable success. The enormous demand for the
Course has shown, beyond any shadow of doubt, that it.fills that long-
feit need which we anticlpated when we went to such trouble and
expense in its preparation.

We shall be happy to send full details of this special * Television **
Course on request, Particulars are also available of other Courses
in all branches of Wireless, Television, Talking Picture Engineering,
etc., and of the easlest way in which to prepare for the A.M.L.E.E.,
A.MILW.T., A.M.l.LR.E., etc., Examlnations.

We teach by correspondence, and guarantee *“ NO
PASS—N O FEE.”” Our Technical Consultant is
Professor A. M. Low.

Send for full particulars to-day. Free and without obligation.

THE BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

337, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE,
LONDON, W.I.

PIEZO QUARTZ
CRYSTALS

A Q.C.C.7 Mc. (40-m.) Crystal is specified by
the designers of the

Standar
5 *  SINGLEVALVE CLASS B TRANSMITTER
15~ THE BEGINNERS’ TRANSMITTER
Post Paid. Our new 1936-37 catalogue of short-wave trans-

mitter and receiver components, sent post free

for 1id. stamp.
THE QUARTZ CRYSTAL CO.,, LTD.

63 & 71, Kingston Road, New Malden, Surrey
Telephone : MALDEN 0334.
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A.C./D.C. TRANSMITTING UNITS.
The Ostar-Ganz Crystal Oscillator unlt is sultable

for 80 or 40 metre operation. It is complete with
rectifier and smoothing circuit and forms the basis
of a complete transmitting station. The price
complete is €8 8s. A Power-Amplifier unit to
follow the Crystal Osclllator s available at £4 4s.
and is designed for an input of-up to 10 watts. {f
both units are purchased at the same time a
special price of £10 10s. Is quoted for both kits.

SECONDARY ELECTRON CELLS.

Our special SECONDARY ELECTRON CELL type
GSP.1V has a sensitivity within 10~ amperes/
Millllumen at a control cathode voltage of 200,250
and 300 volts and an anode voltage of 400.
These good figures were obtained by the norma!
Hefnerlampe measuring system. A flat frequency
response curve |s obtained between 50 ¢ycles and
3 mega-cycles.

FREE TECHNICAL ADVICE.

We have KITS for every type of set or radio
instrument, such as Amplifiers and Transmitters,
etc. Prices within the reach of all. Our experts
give advice if required. Take advantage of this
unique offer (even. unskilled enthuslasts) by
sending for our interesting Leaflets.

Eugen J. Forbat, 28/29, Southampton Street,
Strand, W.C.2, Telephone : TEMple Bar 8608

UNIVERSAL MAINS ALL WAVE
RECEIVERS.
HYVOLTSTAR All-wave all mains receivers
are supreme in their class and are the only British
built receivers using wvalves that can be run
directly from the mains without the use of a
transformer. The exceptional tone and high
efficiency of these receivers is due mainly to these

wonderful valves.

Hyvoltstar All-wave receivers tune from 13.3
metres up to 1,950 metres in 4 wave-bands.
Write for full details of our |l models ranging

from an All-wave Four to the Super-het Ten.

UNIVERSAL HIGH VOLTAGE RADIO
LTD.

28-29, Southampton

Street, Strand, W.C.2.
Telephone :

TEMple Bar 4985.

lation. One hole
fixing. Supplied
complete with neat
pointer knob.

Price 4/9d.

Cat. No. 1054 (.0001)
is. a 80 speciﬁed.
rice 4/6d.

Cat. No. 1053

N } (.00015) ‘Riqid

P \ one piece fram

L 77 ﬂ‘q.- I i hichiy

/ ™ ,P,F ] efficient  insu-
o dbd

Ny »\ » 3

W

Cat. No. 1087 (.00005).
A very simple and neat
trimmer condenser
for balancing out stray
capacities in gang cir-
cuits, and all other pre-
set adjustments within
the capacity range.

Price 1/-.

Time and again J.B. components
are specified for quality con-
structor receivers. The
designers of the Amateur Com-

munication _ Receiver  have
speci fied B. condensers
because they know their proved
accuracy an reliability.

JACKSON BROTHERS (London) Lta.

72, St. Thomas St., S.E.l. Telephone: Hop.1837. |

“Noise-free Short-wave Reception™
(Continued from page 663)

an outside screen, the function of the
latter being to prevent the down lead
part of the aerial from picking up inter-
ference. By the use of such an ar-
rangement, signals are picked only
where interference is weak, and a high
signal-to-noise ratio is obtained.

In order to minimise the losses due
to inherent capacity of the cable which
acts as the feeder between the aerial
wire and the receiver, a step-down
transformer is fitted close to the aerial
and out of the field of interference.
This unit transforms the pick-up energy
at aerial circuit impedance to that at
approximately a fifth of the value and
applies it to the two conductors of a
cable which composes the transmission
line. The surge impedance of this cable
for which the transformers are designed
is approximately 110 ohms.

The metal screening outside the cable
acts as an electrostatic shield which ac-
counts for the fact that there is no pick-
up on the transmission line itself,

The transformer consists of short and
long-wave windings on the same former
and is wound to resonate om useful
wavelengths on the short-wave band
with an even response on broadcast
bands.

A receiver is coupled to the transmis-
sion line by means of a second trans-
former in which the line impedance is
raised to match the impedance of the
receiver.

Our tests have shown that with this
aerial in circuit and efficiently erected,
almost all traces of local interference
are eliminated. By local interference
we mean sources such as motor cai
ignition, domestic appliances, includ-
ing refrigerators, electric signs, dental
and medical apparatus, electric lifts,
etc.

The loss in signal strength is so slight
as to be absolutely inaudible by ear.
Actually the figure is approximately
5 db., which with a modern receiver,
including automatic volume control, is
absolutely negligible.

Clearance of Government Surplus
Stores

We strongly advise our readers to
write to E. J. Galpin, of 75 Lee High
Road, Lewisham, S.E.13, or to ’pohne
Lee Green 5240, for the latest list of
Government surplus stores.

Apparatus at unbelievably low prices
are being cleared at present and include
such items as { h.p. motors for 135s., a
2,000 volt 500 m/a dynamo for £z 10s.
Frequency meters with 8 in. dials 13s.,
a galvanometer for 7s. 6d., G.P.O. re-
lays to work from 2 mja for 7s. 6d.,
pedestal microphone for 7s. 6d., high-
current 3o-henry smoothing choke for
1s. 3d., unspillable accumulators 2s. 6d.,
a visual wavemeter for 10s., a G.P.O.
preselector 4s. 6d., and many other
items at similar prices.
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BIRMINGHAM RADIOMART
SHORT-WAVE SPECIALISTS

We have pleasure in announcing
that the 1936-7 Editions of the

RAYMART

MANUAL & CATALOGUE
are now ready for distribution.

¢

. CATALOGUE
FOR 1937

| Enlarged to three times
its previous size and
now the largest and most
comprehensive wholly
Shortwave Catalogue
published but still only
13d. Post free.

SHORT-WAVE

MANUAL
(48 PAGES)

RAYMART SHORT-WAVE MANUAL contains
48 Pages of practical circuits and data on Shortwave
Receivers, transmitters, modulators, transceivers,
ete., including information on transmitting licences,
“* class B '’ modulation, aerials, etc.

Price with Catalogue éd, or 7d. post free.

RAYMART SPECIFIED IN THIS ISSUE.
Class ** B ' Driver Transformer, Type T6750, 9/-
Class ** B’ Output Transformer, Type T6759,11/-
H.F. Chokes, Type CHN, 2/- each.

RADIOMART (G5NI)

44, Holloway Head, Birmingham, |, Tel.: MID. 3254

“RELIANCE” SPECIFIED

for the Scanning Circuit of
TELEVISION RECEIVER

Mr. KENNETHJOWERS

said ;:—** One of the
| most important com-
ponents in a modern

. television or short-wave
radio receiver is the
f potentiometer for vol-
ume or voltage regu-
lation.
| We have experienced
the utmost difficulty in
! obtaining resistances for
< this purpose, but we
have at last found in
*Reliance’ a range of these components
that have solved our difficulties.”
In Reliance Volume Controls silent
operation is achieved by an exceptionally
springy contact exerting a light but firm
pressure over a very small area of
resistance clement.

You need these :—

2——2.0 megohm 4/9 each.
2—0.5 megohm 4/9 each.
2—0.1 megohm 4/6 each.
2—50,000-chm ... 4/6 each.

2—100,000-ohm. Special

wire-wound with centre
... 6/6 each.

Specially
recommended for use
with Ediswan tubes.

Folder T.5. free.

gHEIJANCE

E PRODUCT OF°
SDECIANSED RESEARCH

NG (o (southwans| ™
LONDON _E |17

(]

A
sCLIANCE IMAINUTA
WESTHURY ROAD.
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The Short-wave Radio World

The Class C Audio Amplifier
Applied to Regenerative Receivers.

REALLY useful scheme designed
A by W9FYK is explained in the

October issue of *“ QST.¥ Some
operators like slight modulation on sig-
nals, others prefer a piercing D.C.
note, but all agree that the best condi-
tion is that there should be no sound in
the headphones other than the signal
being received.

The diagram, Fig. 1, shows a Class
C amplifier of conventional type. It is
actually an adaptation of a background
noise reducer designed for use when
copying short-wave press signals, but
nevertheless offers many possibilities
for application to amateur work.

This amplifier may be used with any
short-wave receiver having a reasonable
amount of gain, and properly con-
structed to have .a high signal to noise
ratio—provided the receiver is equipped
with a power output valve to ensure
plenty of drive for the Class C stage.
W9F YK uses the amplifier with a con-
ventional four-valve tuned radio-fre-

quency receiver with extremely satis-
factory results.

Coupling

The output stage of the receiver is
coupled to-the Class C amplifier through
the condenser Ci. The condenser-coil
combination, Cz2Li, is not absolutely
necessary but it was found to eliminate
a low-frequency ‘‘hash’’ present in the
output when bias was adjusted nearly
to the point of anode current cut-off.
In addition it serves to peak the ampli-
fier at about soo cycles. This coil is

S

the primary of an output transformer
with about half the turns removed.

A resistance network across the H.T.
supply is used to obtain the necessary

A Review of the Most Impor-
tant Features of the World’s
Short-wave Literature.

bias for Class C operation. Resistance
Rz is variable, the arm being connected
to the cathode through a 15,000-ohm
resistance R4. In this way the cathode
can be made positive with respect to
ground, so the grid may be placed at
a negative potential with respect to
the cathode and variable from nearly
Class A to Class C conditions.

In operation a signal is tuned in and
the bias control adjusted to the point
where all background noise drops out.
The strength of the signal will decrease
but slightly, although a change in tone
is generally noted.

It has been found that a certain mini-
mum difference must exist between the
strength of the desired signal and the
strength of the background noise level
to ensure satisfactory operation. Unfor-
tunately, this limits the usefulness of the
device. The extent of this limitation,
however, will depend on the receiver,
location, frequency band and operator.
Whereas the DX operator listening to
weak or fading signals may find the
gadget of little value, the consistent
operator having schedules with high-
power stations will find his reception
made much more satisfactory.

Incidentally, the milliammeter in the
anode circuit can be used as a means of
comparing signal streagth. It is par-
ticularly useful when the signals are
loud enough to permit of satisfactory

operation of the Class C amplifier as
a background noise reducer.

An Emeréency
Transmitter

An emergency transmitter is almost
an essential part of the average ama-
teur station, particularly where there
is any possibility of a breakdown in
power supply. A transmitter has been
designed by members of the A.R.R.S.
and is described in the October issue of
Radio. 1t is a simple two-valve affair
operating from dry battzries or a small
vibrator converter of the new Bulgin

type.

Crystal Control

It is crystal controlled so eliminating
the need of a monitor and is cuitable
for 160-, 80- or jo-metre operation. In-
puts of 10 to 12 watts to the 71A provide
ample signal strength for all normal
requirements without imposing too
great a load on the power supply. The
choice of valves used in the transmit-
ter centre on those of the directly-heated
cathode type, so as to achieve the mini-
mum filament current supply and at the
same time to permit of filament switch-
ing during the silent periods of a QSO.

The circuit is practical «nd standard
in every respect. A pentode crystal
oscillator type O6A4 1is capacitively
coupled to the grid of an anode neu-
tralised 71A. With 250 volts on the
anodes of both crystal oscillator and
amplifier and a current of 40 to 50 ma.,
both output and stability are all that
can be desired.

(Continsed on page 671)

Fig. 1.—This circuit
was originally wused to
receive press signals.

LARGE AMERICAN MANUFACTURER OF
RADIO CONDENSERS DESIRES ENGLISH
CONNECTION, TO MAKE SAME - PRO-
DUCTS UNDER PATENT PROTECTION ON
ROYALTY BASIS. PRESENT PRODUCTION
35,000 PER DAY, USED BY U.S.A. GOVERN-
MENT. WRITE TO:

DUMONT ELEC. CO., INC.
514516 BROADWAY, NEW YORK, USA.

NOTICE

Mains Superhet for (10 k.c,
No. 3 (BP 113) Three-valve Mains Receiver with band-pass tuners.
(BP 114) Screened Grid Battery Three with Pentode.
ready. Nos. BPIII, BP112, BP 113, 6d. each. [No.BP Il4, 3d. Post Free.

[ op——
SRR

[FOREMOST AS PIONEERS

u ? fFOUR NEW CIRCUITS.. We have recently published four new circuits
#  which are giving excellent results with our new ganged units. No.

t(BP111)
No. 2 (BP 112) Battery Superhet for 465 k.c.
No. 4
Blueprints now

TN

S.EMB: WOOLWICH 2345
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(Continued from page 670)

A 71A has been used because of the
better efficiency that can be secured as
an R.F. amplifier than higher gain
valves at low anode voltage and high
anode current. One 71A is as effective
as a pair of O1A’s with only half the
filament current. There is also a better
transfer of excitation from the high-
impedance anode circuit of the oscilla-
tor valve to the high-impedance grid
circuit of the 71A. The grid leak is
of a slightly lower value than usual
giving a greater output with the low
anode voltage, although the efficiency
is slightly lower than when using a
50,000-ochm leak.

-0 04 o
LT +90V. +250v.

Fig. 2.—Frequency stability is assured by
crystal control.

Component values are as follows:—
R1 10,000 ohms, 2-watt.

R2 4 ohms, 1-watt.

R3 35,000 ohms, 2-watt.

Cr .004 mfd., mica 5o0-volt.
C2 100 mmfd. variable.

C3 100 mmfd., ;00-volt.

Cs 15 mmfd.

Cs 100 mmfd.

L1 35 turns No. 20 d.c.c. on 1}-in.
t former with Lz tapped at

Lz | centre.

RFC 2.5 mh. chokes.

This transmitter can be constructed
in a small portable carrying case and
if used with a vibrator converter the
entire power supply can be mounted in-
ternally. For C.W. operation it has a
wide range and is very suitable for
emergency - use. The constants and
coil values as given are for 8o-metre
operation and shown in Fig. 2.

New Offices for Tungsram.

Messrs. Tungsram Electric Lamp
Works have now moved to larger pre-
mises at Tungsram House, 82/84 Theo-
balds Road, W.C.1. This four-storey
building houses all offices including the
technical and publicity departments
and will have a phone number of Hol-
born 3563, 4 and 5.

GALPINS

ELECTRICAL STORES,

75, LEE HIGH ROAD,

LEWISHAM, LONDON, S.E.I3
Cash with Order or C.0.D. Tel. Lee Green 5240

GUARANTEED BARGAINS.

LARGE TRANSMITTING TRANSFORMER
INPUT. 230 volt 50 cy. smgle phue. Outpu( 10, 000/
0/10,000 volts 350 M/amps. £12 10s. 0d. C.F.
SFORMER. 230 wvolts 50 cy. single phase.
Input 20 volt 32 amps output. /= C.
VERTICAL ROTARY CONVERTER. 440 volts
l('; input, 300 volts 6 K.V.A, A.C. output. £7 10s. 0d.

X-RAY TRANSFORMER. Input 154 volts 50 cy.
single phase, out 110,000 volt. 10 K.V.A. Perfect
condmon £10. CF.

L _BOARD FOR ABOVE. Resistances.
Step Down Transformer Meters. 0 to 150 Kilovolts,
0 to 80 Amps ** Etc.” £7 10s. 0d. C.F.

ROTARY CONVERTERS. 250 volts D.C. input
100 volt 200 watt output, 75/=. 220 volts D.C. input,
220 volts 600 watts A.C. output, £7 10s. 0d. C.F.
FLUORESCENT SCREEN. 17 in. X 14 in.
Condition as new 50/-. CF.

EX-ARMY DIRECTORS. Theodolite type. Com-
plete with lenses and all vernier adjusting gear. All
parts sound, but not guaranteed complete. 17/6 each.

C.F.
EX-RAF, SEARCHLIGHT 12 in, dia. beam arc
type, as new, power 2 CF.

VERSAL MOTORS A C orD.C,, approx. § h.p.
200-250 v., for wing i grinding,
drilling, ete. 19/6. Post |/-

UNIVERSAL MOTORS, AC. or D.C., approx.
W h.p., 200/250 v., for baby cines, television or any
*small power work, 12/6. Post 6d.
‘WESTON” & TURNER MOVING COIL MILLI-
AMP METERS, 2} in. dial. 0 to 100 M/A 10/6.
ll"i)s(ls(}d. “Thermo Ampmeters, 0 to 14, 12/6; 0 o
*“ WESTON ” MOVING COIL MILLIAMP METER
0 to 500 M/A 3} in. dial, 16/6.
HIGH GRADE SWITCHBOARD, volt and amp-
meters, 12/6 each. Post 1/-. Please state your
requirements.
MAINS VARIABLE. Dimmer resistances 2 kW. LS/-
ISENTHAL VARIABLE RESISTANCE, to carry
10 to 15 amps., fitted 0 to 15 a/meter and Pilot Lamp,
as new -,
EX-RAF. MORSE KEYS, fully adjustable, 2/6
each. Post 6d.
MULTIPLE SWITCH with sensitive actuating Relay,
as new, ex. automatic Phones, each.
G.P.0. GLASS TO! YS, Type B. highly
sensi(ive. 7/6 each.

X TELEGRAPH MORSE KEYS, send-and-
Teceive type,
SILVERTOWN GALVANOMETERS. 4in. full

. Deflection suitable for bridge work. 7/6 each.
ELECTRIC LIGHT CHECK METERS, Lilowatt
hour type, 200/250 v. single phase, for subletting, etc.,

/- each. Post

CTRIC LIGHT SHILLING SLOT METERS.

Good condition.  17/6.
LATE TYPE CHECK METERS, 200/250 v. 5 a
50 cy., single phase. 10/ each. Post 1/-.
EXIDE, 2-volt, 30/60 ah. unspillable nccumulators.
type 3PZ3. Guaranteed sound. 2/6 each. Post 1/-.
VALVES, by well-known makers. 2-volt general pur-
pose type, only 1/~ each, 3 for 2/6.
SHORT WAVE COILS, 14 to 150 metres. Set of
3 coils, standard valve holder base with circuit diagram
3/11. Post 6d
WESTERN ELECTRIC 10 mf. Condensers, 500 v,
working, 2/9 each.
MOVING COIL METER. Movements for recali-
brating into multirange meters, 5/6 each.
- T y well-known makers, 15/~ each,
CF. With Platmum Targets, 17, / /
AUTOMATIC TELEPHONE DIALS, 0 to0 9, 2/-

MAINS CHOKES 20 and 30 henry, 40, 60. 80, m/A,
g 1/9, 2/6 each

13/6. CF.

DYNAMOS for Lighting or Charging, all shunt wound,
fully guaranteed. 100 volt 10 amp., 60, ‘ 75 v. |2 a.,
65/~ ; 40 v |5a 70/~ ; 150 v. | a.,

compound, 30/~ . 200 v, 3 a,, COmpoun 50/- g v.
5 a., compound, 30/~ ; Acro dynamos |2 v. 85 10/-

all
CHARGING RESISTANCES or Shunt Regulnlors
Stud switcharm type, 12/6 cach, to suit your require-
ments.
C.A.V. AUTOMATIC CHARGING CUT-OUTS,
suit any voltage 7/6 each.

TORS, 100 to 250 volt, 600 watt,
D.C. w DC., 15/-. CF.

2 in. complete with all fittings,
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ETO-SCOT

HAVE 17 YEARS’ EXPERIENCE
IN SUPPLYING THE SPECIALISED
REQUIREMENTS OF cons1'nuc1'ons

Peto—Scott Matched, Tested and Guaranteed Kits com-
prise all parts to Spccnﬁed Values. Each component
i3 selected because of its complete suitability to function
the same as the one actually specified.

AMATEUR COMMUNICATIONS RES.

COMPLETE KIT less valves .. .. £6150.
Cash or C.O.D. Carriage Paid,
or 12 monthly payments of 12s.

s.d.
| Peto-Scott zinc basepla(e and plywood base 46
4 Specified valves 2 03

A 240B TRA NSM ITTER

COMPLETE KIT less valves .. oo 182 1510:
Cash or C.O.D. Carriage Paid.
or 11 monthly payments of 4s.

d.
| Peto-Scott plywood baseboard 6
{ Peto-Scott ebonite pane (undnlled) .19
| Peto-Scott 40-metre coil as specxﬁed . e 26
| Specified valve ... . 1o
1 B.T.S. microphone type UM .. 90
| B.T.S. short wave choke type 103 29

A.C./D.C. PHONE/C.W. TRANSMIITER

COMPLETE KIT less valves oo o £376.
Cnll or C.O.D. Carriage Paid.

r 12 monthly payments of 6s.
1 Peto-Scoﬂ undrilled zinc chassis and panel ... 49
Every Kit is absol ely ¢ I including Undrilled

Chassis, Connecting wire, nuts, bolts, etc.

SEND FOR DETAILED LIST OF PARTS
Any item supplied separately. Orders over 10s. sent
C.0.D. and Carriage paid (GT. BRITAIN ONLY).

PETO - SCOTT Ce., Lid. ™; (T i0)ClyRd.

Telephone : Clissold 9875
West End 62 (T.IO.). High Holborn, W.C.1.

ggﬁzg

RFP 15 30/-

Filament Volts o a7 4
Filament Amps. ... I
Max. Anode Volts... ... 500
Max. Anode Inpuc(W) ... 25
Max. Anode Diss. (W) ... 15
Anode-Load (Ohms) ... 10,000
Max. Screen Volts.. ws (300
Max. Screen Dliss. (W) 8
Suppressor Bias Volts ... ... 40
Speech lnput Wates o i
Anode Current mA ... 35-60
R.F. Input Volts R.M.S. ... Fe
Anode-Grid Cap.uuF .03
Anode-Fil. Cap.uuF . III5
Grid-Fil. Cap.uuF ... Bi20;
Mut.Cond. mA/V ... o 4
Har- Bias Input  Anode Output
monic (Peak) Current (Harm)

2nd 30 V. 25V. 30mA o wW.
3rd S0V, 45V, 25mA 7 W.
4th 60 V. 60V, 20 mA 6 W.
8th 200v. 200V. 10mA 3w,

FULL LISTS POST FREE FROM

362 RADIO VALVE €O.LTD,
324/6 Liverpool Road,
Highbury, LONDON, N.7.

TEL: NORTH 1853,
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CALLS HEARD

Alice R. Bourke, 2560, E, 72nd P,
Chicago, U.S.A. WoDXX.
(10 Metre C.W.).
G6NF, X1AY, ZS1H.
(20 Metre C.W.).

CEI1AC ss, 1AI 53, 3AD 55, 3EN g5,
4AD; CM 2A1 57, 2AB 57, 2AZ 57,
2WW 55, 6DW, 56, 7AI 56, 8JC 5063
CP 1AC 45, 2AA 44; CX2AK 56;
D4 NPR 354, 4XCG 55 4YFI 44;
EA4BW 57, E16F 535, oF 44; F8EO 44,
8NR 56, 8WQ 44; G2CL 55, 2PL 55 |
2TR 55, 5BOP 55, 5QY 55, 55YP 55,
€BS 50, 6MK 55; HHIP 56, 3L 56, |
HJ2B 44, 3A] 58; J2ME 55, 3FI 54,
3GR-44; K3AA 57, 5AV 56, 5AY 56;
K6BHL 56, BUX 55, KKP 59, LE] 44,
NLD 45, F7UA 56; LY1] 55; OA4J 55,
4Z 55, OK1FK 44, 2AK 57, 2HX 55, |
ON 4CC 55, 4HC 55, OZ7SS 44;
PAOFF 44, JM 56, JN 55, QL s, |

|

PY2AG 45, 2AI 45, 2BU 56, 2BX 56,
2CD 535, 5AG 56; UrAP 56, :CN 36,
2NE 535, 3AG 55, 9AC 44; VEIGK 55,
2DG 57, 2IL 55, 2LU 55, 31O 56, 30B
56, 4DK 56, 4EM 55, 4IS 56, 41O 44,
4QS 56, 45Q 56, 4UD 56, 4UN 55, 4WK |
56, sMQ 57, SQA 56; VK2AD 44, 2AK |
44, 2EX 57, 20M 44, 2QP 55, 2YF 44,
S. Cattell, Ogmore Vale, Clamorgan, |
BRS2
(14 Mc. Phone).

Wi1CCZ, 1ED, ACW, FLH, BLO,

DET, CHG, COJ, CGM, BQQ, AXA,

CL, MX, DNL, GED, FC, GJX, DMV,
ZA, CRW, KK, EEV, DIC, ARC, IRO,
DEO, ART, PL, AJZ, ENE, IHQ,
DRB, BBA, W2ELO, DH, HCE, CTA,
EUG, HN, M], BTP, CDG, FG, EBW,
HUQ, UK, GMT, DNG, EM, ZC,
AKK, DQV, FOA, BFB, IBU, ASA,
JOA, IHW, AU, EEN, BTV, BXA,
HFS, GZZ, FWK, CZP, QP, W3DHG,
CKT, EXC, FAY, AKE, CRG, EKH,
MD, FIli, DPC, BBB, DMR, EYC,
CZE, PC, 0OX, DTX, EGU, W4EFQ,
CYU, CJ, AKY, W8JUG, IYM, 1Y,
1VF, BFY, EUO, HF, DIA, MNJ,
GLC, JYU, ALP, IKE, GLY, LIR,|
WoBBU, CRO, QI, KFL, VVG,
W10XDA, VEICR, BR, CF, CN, IM,
EA, AR, 2J], CA, BG, HK, VE3BK,
Qs, AFD, DB, PYz2EJ, CK, VO1J, 1,
VP9GU, 2CD, HIsX, 7G, SUiCH,
YVsAA, DIKG, F3KN, NY2AE,
LA:IYT, TI2FG, F3MG.
F. G. Sadler, 154, The Guinness Trust,
Stamford Hill, N. 16, 2ASA.
(14 Mc. Phone).
VK2QR, NYzAE, W2BSD, W3MD,
W2ZC, LY1], WsAKZ, WsFSK.
(14 Mc. C.W.). |
WSFRL, FSK, DNV, AKZ, VK2SK,
2VQ, 2FM, VK3WW, 3DM, VKsCM, |
Z120Q, ZL3AB, 3AX, ZL4FW,
HCiFG, Tr3C, W7AEM, SU;NK,
K4BRN, VU2CQ, LUSEN, LUsBZ, |
VEiICT.

Martin G. Bourke, Jersey, Channel

Islands, 2A0U.
(14 Mc. Phone).

VK2BW, CO8YB, COzSV, 2KY,
:HY, :WZ, PY2CK, 2ET, zBA, 2DN,
FT4AH, SU1CH, 1SG, 1RO, VOII, 1],
HIsX, HI4F, HI7G, HK1Z, NY2AE,
VP6YB, LU3BH, LU6AP, TI2AV,
TI2RC, OA4R, CX1AA, USAE, HI6O,
I1TKM, YVsAA, FASBG, VP3BG,
SVIKE.

(14 Mc. C.W)).

SU1SG, 1A, 1AA, 1AP, 1KG, 1RH,
1TM, 1DV, VO3FAR, 4KSL, UgAL,
oMF, 3NE, UK3AA, VK30W, sX]J,
sFN, 3DQ, sHG, 5JB, sNY, ZB1H, 1],
J2JJ, SVIKE, CM;AIL

Edgar A. Sebire, Victoria Road, Wandin,
North Victoria, Australia.
VK3ERS.

(14 Mc. Phone).

W2FHI, 2UK, 4CDY, 4DBC, 4YF,
SHAF, F8MH, FBSAB, Gz2NI, K6I]B,
KAIAN, KAINA, PKiMX, PK4AU,

TI2RC, VSGAF, VS7RA, VU2BG,
VU2CQ, X1G.
(14 Mc. C.W.)

Gz2NF, 2PL, 2YB, 5CH, 5J0, s5KG,
5QA, sYH, 6BQ, 6GT, 6HM, 6KT,
6QZ, 6VX, 6WU, HBgB.

CE7AA, CP1AC, CTiBY, CTiJU,
CT3AB, CXi1CG, CX2AK, CX2BG,
D4ARR, 4BIU, 4CSA, 4GAD, 4G]JC,

KEEP U-P TO DATE

No amateur radio enthusiast can afford to remain out
of touch with Modern Development. -

The R.S.G.B., for 12 years, have through the

TELEVISION SOCIETY

President : Sir AMBROSE FLEMING, M.A,, D.Sc., F.R.S.

Founded in 1927 for the furtherance of Study and Research in Television and
allied Photo-electric Problems.

THE

T. & R. Bulletin placed before members the latest short’

wave and ultra short wave information.

Note the Principal Contents of
October issue

Convention Report — 56 Mc Activity In
NorthWales—Inter-stage Impedance Match-
ing Filters — Amateur Radio in New
Zealand — Research and Experimental
Sections — Soliloquies from the Shack —
Book Reviews — Trade Notes — Morse
Practices — District and Empire Notes.

Special Features
The 28 and 56 Mc Bands.
A GUIDE TO AMATEUR RADIO.

Over 12,000 copies of the new and eniarged
4th Edition of this comprehensive handbook
were sold in four weeks.

ORDER YOUR COPY TO-DAY,

Price 8d. post free or 1/6 post free with a
copy of the October issue T. & R. Bulletin.
communications to Secretary,
(Dept. SW 12)
VICTORIA STREET, S.W.I.

All

53,

The Month on the Air.

R.S.G.B.

the

Ordinary Fellows are elected on a Certificate of Recommendation

signed by Two Ordinary Fellows, the Proposer certifying his personal

knowledge of the Candidate. The Admission Fee for Fellows is half-a-

guinea, payable at the time of election, the Annual Subscription Is £1,

payable on election, and subsequently In advance on January st In each

year, but the Annual Subscription may be compounded at any time by
the payment of Ten Guineas.

Any person over 2I, interested In Television, may be eliglble for the

Associate Membership without technical qualifications, but must give

some evidence of interest In the subject as shall satisfy the Commitzee.

For Associate Members the Entrance Fee is 5/-, payable at the time of

elaction, with Annual Subscription 15/-, payable in advance on January Ist
in each year,

Student Members.—The Council has arranged for the entrance of
persons under the age of 2] as Student Members, with Entrance Fee 2/6
and Annual Subscription 10/-, payable as above.

The Ordinary Meetings are held in London on the second Wednesday

of the month (October to May Inclusive) at 7 p.m. The business of the

meetings Includes the reading and discussion of papers. A Summer

Meeting is usually held, and affords Members the opportunity of in-

specting laboratories, works, etc. A Research Committee and the

pteparation of An Index of Current Literature are active branches
of the Society's work.

The Journal of the Television Society

Is published three times a year. All members are entitled
to a copy ; and it is also sold to Non-Members, at an
annual subscription of 15/- post free.

Forms of proposal for Membership, and further information

regarding the Society, may be obtained on application to the

Business Secretary, J. J. Denton, 25, Lisbume Road, Hampstead,
London, N.W.3.

672



http://www.cvisiontech.com
http://www.cvisiontech.com

NOVEMBER, 1936

B.T.C. TELEVISION GUINEA KIT,

U.S.W. CONVERTER

Successfully tested 25
miles from Alexandra
Palace.

@ Hear Television Sound
Programmes - on  your

Speaker.

@ For use with A.C.

mains Superhets or

Screened Grid Valve

H.F. receivers.

@ Order your Telerision

U.S.W. Kit to-day. 13/52

metres S.W. Converter re-
' viewed July, 21/-.

BENNETT TELEVISION CO., REDHILL, SURREY.

THE * RADIO ** HANDBOOK is one of the hottest
books yet published dealiag with all phases of amateur
transmitting. 400 pages. Price 5/3d. post free.
THE RADIO AMATEURS HANDBOOK (by
the American Radio Relay League) is the standard
manual Of amateur radio communication. Over
60,000 copies of the 1936 edition sold. Price 5/3,
post free.

LATEST RADIO AMATEUR CALLBOOKS
September), 6/- post free.

g“laxc’e your 31"de£' now for the new ANTENNA HAND-
BOOK (supplies over shortly), price 2/6, post free.
G5KA, 41 Kinfauns Rd., Goodmayes, Essex.

(Dept. T).

WE CAN SUPPLY

All first specified parts for the

CLASS A HIGH FIDELITY

AMPLIFIER

£26 Carriage Paid. Cash with orderor C.O.D.

UNIVERSAL AMPLIFIERS.
6-8 Watts undistorted output

£ 6 1 0 0. Carr. Paid.

or C.0.D,
A.C. Double Push-Pul. R.C.C. Coupled.

AMPLIFIER.
Undistorted output 5-Watts.

£7 5 0. E'mé.oﬁ;‘id. Cash) with order

We can supply KIT of parts for the
AMATEUR BAND S.S. SUPER-HET and TOBE
AMATEUR COMMUNICATION RECEIVER

described in this Issue, at very competitive prices.

We can supply an 2 quivalent for any British type of
Valve at an appreciably lower price. These valves
are Guaranteed for a period of 6 months from date
of purchase and the performance to be in no way
inferior to that of the original valve.

Cash with order

Send for comprehensive List * T.S."

CHAS. F. WARD,

46, Farringdon Street, London, E.C.4.
Telephone-: Holborn 9703.

“TELEVISION”
and SHORT-WAVE WORLD *’

COUPON
FOR FREE INQUIRY SERVICE

Name

Address —

November, 1936

We sunply the Components for the Guaranteed

Cathode Ray Receiver. Send us your enquiries,

DOUBLE TIME BASE in kit form less Valves.
Price £6 10 0

EXCITER UNIT AND CONTROL PANEL kit.
Price £5 17s. éd.

VISION RECEIVER Superhetrodyne 8 valve.
Specially Designed for Alexandra Palace Transmissions.
Price £16 10s. 0d.

(AHowance made on Mirror Drum apparatus as

part Exchange.)
Handbook “ TELEVISION UP-TO-DATE,"” with
details of modern practice 2/6 Post 4d.

H. E. SANDERS & CO.

4, Gray’s Inn Rd., London, W.C.|
Tel; Chancery 8778
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FOYLES

BOOKSELLERS TO THE WORLD
Stock of nearly three million new and second-
hand volumes. Catalogues free on mentioning

vour interests.

119:125 Charing Cross Rd., London, W.C.2.
Telephone : Gerrard 5660(12 lines)

e
TELEYISION

AND
SHORT-WAVE WORLD

' MISCELLANEOUS I

ADVERTISEMENTS

The charge for advertisements in these
‘columns is 12 words or less 2/-, and ad. for
every additional word. All advertisements
must be accompanied by remittance. Chegues
and Postal Orders should be made payable to
Bernard Jones Publications Ltd., and crossed,
and should reach this office not later than the
15th of the month previous to date of iseue.

JOHN SALTER of Featherstone Buildings, Hol-
born, W.C. Pioneer, since 1927, of Television com-
ponents, will be pleased to hear from old friends and
new customers requiring up-to-date apparatus.

FOR SALE Baird disc Televisor, complete with all
accessories including Baird cabinet. In new condition.
£4. Apply Box g.

PATENT AND TRADE
MARK AGENTS

GEE & CO. (Estab. 190s), patents and trade marks
throughout the world (H. T. P, Gee, Mem.R.S.G.B.,
A.M.ILR.E.,, etc.), 51-52, Chancery Lane, London,
W.C.z (2 doors from Government Patent Office.)
Phove : Holborn 4547 (2 lines). Handbook free.

KINGS PATENT AGENCY LTD. (B. T. King,
Patent Agent) 146a, Queen Victoria Street, London,
E.C.4. ADVICE, Handbook and Consultations free
Phone City 6161.

SITUATIONS VACANT

VACANCY for Laboratory Assistant, 20-25,
experience essential, for development of television
apparatus and components. Amateur Transmitter
preferred.  State fully experience, education and
salary required. London district.—Box No. 8.

| THE CONSTRUCTORS’ CIRCLE

APPLICATION FOR MEMBERSHIP
To be filled in and sent with a
stamped envelope for reply to the
Editor, “Television and Short-wave
World.”” Chansitor House, Chancery
Lane, London, W.C.2.

(1) I already subscribe to your
journal at the address below.

(2) I have placed a regular order
for TBLEVISION and SHORT
WAVE WORLD with my book-
sellers, Messts.....ccenn.......

l! and desire to be enrolled as a
member of the TELEvIsION
and SHORT WAVE WoORLD,
' “Constructors’ Circle.”
Please send membership badge
i| free of charge to

| Name (in block letters) ...............

[ Address .c.oeeeveveneiinenenninannen, wee |

” *Strike out lines not applicable.

SO LA,
OLIVER PELL CONTROL,

ready.

FOUR NEW CIRCUITS.
which are giving excellent results with our new ganged units. No., | (BPI11)
Mains Superhet for 110 k.c.
No. 3 (BP {13) Three-valve Mains Recelver with band-pass tuners.
(BP 114) Screened Grid Battery Three with Pentode.
Nos. BPIII, BPI12, BPH|3,f6d. each,

We ‘have recently published four new circuits

No. 2 (BP 12) Battery Superhet for 465 k.c.
No. 4
Blueprints now
No. BP 114, 3d. Post-Free,

AR A A

WOOLWICH,

I

5.E.18 WOGLWICH 2345,
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TELEVISION DEVELOPMENTS

A NEW LARGE DIAMETER TUBE FOR TELEVISION REPRODUCTION

The Ediswan Type 12H tube has a screen dia-
meter of 12" giving a television picture 10"x 73"
without distortion.

The screen is of special material giving a close
approximation to a black-and-white picture.
Specification:

Indirectly heated high vacuum tube.

Heater Volts - - - 2.0
3rd Anode Volts - - - 6000
2nd Anode Volts - - - 1200
Ist Anode Volts - - 150-400
Sensitivity (mm./V.) - -950/V*

#*V = anode volts

List Price £15.15.0

ENTIRELY BRITISH M ADE

EDISWAN

RADIO VALVES

THE EDISON' SWAN ELECTRIC CO. LTD. @ 155 CHARING CROSSRD., LONDON, W.C.2

We also supply
HIGH VACUUM RECTIFIERS
GAS-FILLED RELAYS
MERCURY VAPOUR RELAYS

for Television Scanning
circuits.

R.E.299
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