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—the supremely outstanding
set for the serious amateur

Progress marches on! For you, to whom the furtherance of
the unexploited short-wave horizon is the main object of your
Radio interest, we have produced this NEW Eddystone Com-
munication Receiver—our ** E.C.R."" Receiver which will enable
you to a’,(ttain a new high standard of reception—a new facility  taiiid s

in working—a greater manipulative power over the ether A gualified expertuwniles =7 .

—such’ as you’ve never enjoyed before ! The main features is ih‘;;;;hie/b;;tl Zcetfile’if'lﬁ{:rlllst;;gplfesll’anizgnu::gdmfof the same type.”
of this set are as follows :— ; '

The Chassis, Coil Unit and Crystal Unlt are die-cast and the most complete screening Is'employedieverywhere. The layoutis such that all feads are a minimum
fength. No more valve stages than necessary are employed and reduction of noise level has been an ever-present thought during the desngg. if

The Superheterodyne circuit comprises 10 valves, Including Rectifier, with the following stages :—High Frequency, Mixer, Electron Coupled Oscillator, two
465 Kcfs., I.F.’s, Double Diode Detector, Beat Frequency Oscillator, L.F. Amplifier, Tetrode Output and full wave Rectlfier. ) d o
Switched Coils cover a waverange of 9.5 metres to 190 metres, 33 megacycles to 1.6 megacycles, divided into 4 wavebands. Elgctr!caf[ bar:’d-;pl;ea tunl;\gO;:
employed. A crystal gate is fitted with phasing condenser and varlable selectivity control. A highly efficient noise limiting device is fitted. d° ;xfme:on ':l .
for R.F. and L.F. adjustment. An ‘* R '’ meter calibrated in decibels is on the front panel. B.F.O.-control and switch and A.V.C. on and off and a pilo
warning light. (3 Watts QOutput.) P

PRICE £45 Including high-grade Energised Moving Coil Loud Speaker MPOST '".“s COUPONW'

in Black Crystailline Finish Cabinet to match Receiver,

., LTD., Bromsgrove St.,
The coupon on right will bring you literature with details of this Eddystone masterpiece. ;gha/‘:,e‘!ssr;.le:sl;RAs::g)Nm:( Iitce(r)aturl regar':ingg gy

Be sure you fill up and cut out this coupon before you turn over this page. « EDDYSTONE ** Communication Receiver, Type ECR.

Please also send me the ** Eddystone ** Component Catalogue
STRATTON & Co. Ltd.,

BROMSGROVE STREET, BIRMINGHAM, 5.

London Agents: WEBB’S, 14, SOHO STREET, W.!. '
(f door from Oxford St.) / ........................................................................ T.
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Radio engineers the world over
rely upon * AVO " Instruments for
rapid precision testing. In these
AvoMinors that same precision
is available for the benefit of the
keen amateur and serious experi-
menter. Combining high accuracy
with unquestioned reliability, they
are unrivalled in providing sach
comprehensive test facilities at so
moderate a cost.

: The UNIVERSAL AVOMINOR The D.C. AVOMINOR
g Electrical Measuring Instrument. Electrical Measuring Instrument
Provides 22 ranges of direct readings. Has @ : A precision-built moving-coil D.C. instru-
an accurate moving-coil movement and a : ' ment with 13 ranges, providing adequate
3-inch full scale deflection. The total @ : testing facilities for checking valve per-
resistance of the meter is 200,000 ohms. @ ' formance, batteries and power units, etc.
Complete with leads, interchangeable :  In case complete with leads, interchange-
crocodile clips and testing prods i£5 10s able crocodile clips and testing prods ; 45/_
and instruction booklet .. o 0 and instruction booklet .. ..
(Leather carrying case 10/-)
D.C.VOLTS A.C.VOLTS MILLIAMPS : @ CURRENT VOLTAGE | RESISTANCE
0— 75 millivolis  0— Svolts 0— 25milliamps | : 0= 6m/A |0— 6v.0—240v.| 0— 10.000chms
0— 5 volts 0— 25 , 0— 5 ©f 0—30 , {0—12v.0-300v.| 0— 60,000 ,, ]
025 100 & 0— 2 - o 0120 ,, | 0—120 v. 0600 v. | 0—1,200,000 ,, :
0100 ,, 0—250 ,, 0—100 i 0—3 megohms“
0—250 ., 0—500 ,, 0—500 " ' T -
0—500 ,, ;
. RESISTANg 2 tncach : ‘“RADIO SERVICING SIMPLIFIED "
O—IOU:OOO K :B 0— 5 g : Written in the light of present-day knowledge, this book gives the
0--500,000 .. 0—10 2 © whole routine of testing modern receivers, and explains causes of
Bener - - Jon B2oco. B PO O - Jaults in receiving and amplifying apparatus. . Also shows how to
All ‘AYO" Instruments are available on Deferred Terms use c//ecrivelg all radio instruments. 150 pages with numereus
agrams and graphs, .
@® WRITE FOR FULLY DESCRIPTIVE PAMPHLET. Price. 26 (Pest free 2/10)
Sole Proprietors and Manufacturers :—
The Automatic Coil Winder & Electrical Equipment Co., Ltd., Winder House, Douglas Street, London, S.W.I Telephone ; Victoria 3404/7

A 198



TZL2YISION

APRIL, 1939

SEE THAT YOUR NEW SET IS FITTED WITH MAZDA

CATHODE RAY

TUBES
~ AND MAZDA SPEGIAL VALVES

Mazda Radio Valves & Cathode Ray Tubes are manufaciured in Gf. Britain for the British Thomson-Houston Co. ifd., fondon & Rugby and disiributed by

THE EDISON SWAN ELECTRIC (0. LTD. {ijjé 155 CHARING CROSS RD., LONDON, W.(.2

For full parficulars write fo Technical Service Depariment
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COMMENT OF THE MONTH

Rediffusion

GREAT deal of the uncertainty regarding the position of cinemas and
Atelevnslon and indeed any paying audience, has been cleared up by a
statement of the B.B.C., which, it says, is given to make its own position
clear. This statement should give a real fillip to the installations ot
receivers in public places, because it clearly indicates that the B.B.C.
agreeable to public showing of televised events-in which there is no copy-
right. The statement says:

*“ Much misleading publicity has followed the theatrical reproduc-
tion of the B.B.C.: television transmission of the Boon-Danahar
contest on February 23. The B.B.C., therefore, wishes to makes its
own position clear.

‘‘ Large screen projection of television programimes is still regarded
as experimental, and permission to use B.B.C. transmissions in this
way will be subject to certain necessary restrictions. Experience of
the results will afford guidance as to future policy, which is still
under consideration by the Television Advisory Committee.

‘“ The B.B.C., although ‘primarily concerned with the provision of
a home service, does not oppose experiments in large screen re-
diffusion of its programmes before paying audiences, when the pro-
grammes concerned are either of events of national importance and
interest, independent of commercial promotion; or when the subject
is a sports event, the rights in which are held by a promoter.

‘“ For the present, therefore, the B.B.C. will raise no objection to
rediffusion of events in the latter category if agreement as to terms
is reached between the rediffuser and the promoter, subject to certain
conditions. The conditions include an undertaking that no exclusive
rights shall be given to any one group or system, and that all appli-
cants shall be granted rights on equal terms, based approximately on
the relative seating capacity of the theatres concerned. Should the
promoter object, the B.B.C. will act accordingly and withhold per-
mission to reproduce.’’

It is obvious that the whole problem of public showing of television
programmes is exceedingly complex on account of proprietary rights which
exist in a very large number of instances and it would appear almost
impossible to obtain any ruling which would cover them all. This gesture
on the part of the B.B.C., however, opens up possibilities and will cer-
tainly serve to encourage the further development of large screen appara-
tus. The possibilities.are enormous and it is only right that this relatively
new branch of television should at the outset be as free from hampering
difficulties as possible.
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HE first images which we pre-
sented in France in 1929 were

constituted of 10,000 elements
per second with the mechanical
scanners and receivers, the essentials
of which are shown by the photo-
graphs Figs. 1 and 2. To-day,
6,000,000 elements per second must
be transmitted in the same time in
order to achieve a 450-line picture.
Electronic processes have been sub-
stituted for mechanical processes,
and an entirely new technique had to
be developed.

Fig. 1. Mirror-drum scanner (Montrouge 1929)
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FRENCH PROGRESS
IN TELEVISION

AN EXCLUSIVE ACCOUNT OF

Fig.3. General view of the

Centre Experimental de

Television de Montrouge
937)

This was the reason for the creation
of the Television Experimental
Station of Montrouge, founded by the
Compagnie des Compteurs, and com-
prising more than 4,000 square
metres of laboratories. This included
a transmission station, employing 20
specialist engineers, as many assis-
tants and draughtsmen, and an
executive staff of double that number.
(Fig. 3).

The main object of this project was
to secure autonomous and, therefore,
complete production. Agreements
had already been reached which, by
the simple method of an exchange of
patents, procured for us the benefit of
foreign technical progres in this
sphere.  The field of research and
the application of known principles
was, therefore, no longer limited by
industrial restrictions and the initia-
tive and the resources of the research
engineers was thus allowed full
scope.

As these investigations have clearly
defined industrial aims, we have been
concerned not only with equipping
the laboratories with highly specia-
lised apparatus — particularly for
electronic work—but also with test-
ing the models constructed, whether
for transmission or reception, under
practical conditions.

This has led to the construction of
a complete transmitting station with
a power of several kilowatts, and

also a spacious reception hall
equipped for screen projection.
Studio

Lighting

The studio is equipped for

lighting, sound and signalling, and

196

THE WORK OF THE MONTROUGE
EXPERIMENTAL TELEVISION

STATION
BY THE DIRECTOR

R. Barthelemy, Ing.E.S.E.

with movable scenery, and is in
every way capable of being put to
regular use. The lighting, in par-
ticular, reaches an ideal standard and
is obtained by a series of racks en-
tirely composed of small lamps of
100 watts, capable of regulation,
forming a luminous ceiling of uniform
brightness which avoids dazzling.
The direct heat radiation of the lamps
is reduced by 8o per cent. for wave-
lengths below 8,000 angstroms by a
filter of special glass, which obviates
the necessity for any other cooling
means, the heat being naturally dis-
sipated into the upper part of the hall
which is 7 metres in height. (Fig. 4).

An experimental study of rever-
beration conditions by oscillographic
recording led to the use of acoustic-
deadening materials covering the
ceiling and a small part of the walls.
The periods of reverberation were
thus reduced approximately in the
ratio of 10:1.

Ten rolling bridges controlled from
the side galleries support the lamp
racks and the accessories in such a
manner that the floor is absolutely

Fig.2. An early disc receiver
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free and can be devoted entirely to
the artistic side.

The sound operator’s box over-
looks the studio, and it is from there
that the signals are given to direct
the transmissions. The technical
arrangement and equipment of this
room is, however, equally well suited
for studio microphone transmission,
for sound accompanying film trans-
missions, for exterior retransmis-
sions, for the use of records, etc.,
with the further possibilities of new
combinations.

The studio electronic camera is
mounted on wheels (Fig. 5), and is
movable in any direction; it can be
taken also to an adjoining garden
and used for the taking of exterior
views. The latter are possible even
in dull weather; with an illumination
of less than 200 lux.

The electronic camera requires a
cable with 32 conductors—of which
several are coaxial-—for its connec-
tion with the amplifier units situated
in an adjoining room.

A film scanner is another essential
part of the transmitting gear (Fig. 6).
Here again the electronic method is
used and the film to be transmitted is
projected directly on to the mosaic
screen of the Iconoscope.  Special
apparatus makes it possible to make
use of the integrating quality of the
Iconoscope with an ordinary film
projector.  Scanning is effected at

the rate of 50 demi-images per second

oy,

-
R
J ™ -

Fig. 5. (Left) Icono-
scope camera

Fig 6. (Right) Film
seanner and ampli-
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Fig. 4. View of the studio showing lighting arrangements

and permits the transmission of 450
interlaced lines according to our
method, kwown as & déphasage
interne, to which we shall have
occasion to return.

A synchronising signal generator,
presenting a strong mechanical
inertia, ensures the production of an
exact series of impulses.

Development and research have
led to the construction of an
apparatus known as a mixer, the
function of which it is to transmit to
the various controls and to the trans-
mitter one or other of the chosen
scenes (direct pick-up or film trans-
missions) or gradual superposition of

the two. In this manner some very
interesting  transitions can  be
obtained.

Distribution

The distribution lines, 1o in num-
ber, at the output of the mixer, are

for
studio use.

fier

197

coaxial cables with an impedance of
150 ohms. One of these goes to the
transmitter which is at a distance of
about 8o metres (Fig. 7). A special
line is reserved for the D.C. compo-
nent.

Starting at a level of 3 volts, the
modulation is amplified while retain-
ing, without appreciable distortion,
its amplitude and phase, over a fre-
quency band, from 25 to 3,000,000
cycles/second; the amplified signal
modulates a push-pull H.F. stage,
comprising two water-cooled valves
of 3 kW, is working on a quartz-
controlled 8-metre wave.

“The D.C. high tension (8,000 V.)
is furnished by a mercury arc recti-
fier, and the auxiliary supplies by
several groups of rotary generators.
The total power consumption reaches
40 kWs, while the maximum power
furnished to the feeder is from 6 to 8
kWs. This low efficiency is due to
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the size of the frequency band to be
transmitted.

The aerial, which is at a height of
50 metres, is fed by a coaxial cable
and has a form required for the trans-
mission of such a wide band.

The field strength of this trans-
mitter is sufficient for the satisfactory
reception of the Experimental
Station at a distance of 20 kilo-
metres, which is quite sufficient for
the experiments we have in view.

Parallel with the studio, there
is a large reception hall fur-
nished and equipped like a cinema.
It is provided with a high-
voltage cathode-ray tube (at present
40,000 V. and in the near future
60,000). The image, relatively small
(00 by 80 mm.) formed on the flat
bottom of this tube, is projected by a

I

large objective (aperture ) on a

1.4
ground glass screen.

I am only repeating the words of
the majority of the spectators when 1
say that the results obtained are up
to the standard of a good amateur
cinema projection, both as regards
light and definition. The quality of
transmission and reception together
has been recorded by photographs, of
which Fig. 8, which has not been re-
touched, is an example.

Research

Laboratories
The research. laboratories, which

Fig. 1.

Fig. 9.
tube.

are set out on two floors, comprise
on the first the scanning technique
department, the reception research
department, the optics laboratory
and the recording department. In
the latter apparatus is prepared,
which is not specifically destined for
television but for associated techni-

Fig. 8. Untouched photograph of 450-line

picture.

que, for instance, the first portable
recording oscillographs to be con-
structed in France, and which are
now in general use, were developed
here.

Oscillographs sensitive enough to
allow recording with writing -speeds
higher than 100 Km/second have
also been devised in very simplified
forms. Signal generators producing
all kinds of wave forms (rectangular,
saw-toothed) and of all frequencies
have been developed and are in con-

Fig. 10. (left) Three ex-

perimental projection tubes

(20,000 v. 40,000 v. and
60,000 v.)

Fig. 11. (right) Camera
pick-up tube.
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(left) The 6-
kilowatt transmitter.

Experimental
receiver with 360 mm.

APRIL, 1939

stant use in the two adjoining recep-
tion and scanning laboratories.

There are already three distinct
types in the range of receivers:
a small model with a tube of 180
mm.; a medium-sized standard
model, with a tube of 360 mm. (Fig.
9), and a receiver with screen
projection.

Our present aim constitutes re-
search into possible simplifications
with a view to reaching a reasonable
low price.  There is, therefore, no
longer pure research but industrial
study. '

The cathode-ray tube department
occupies the whole of the second
floor, with its testing rooms, pump
and drying rooms, glass blowing
workship and chemical laboratory.
The first task was the making of re-
cording tubes with electrostatic
deflection and focusing; following
that the television tube of 36 cm.
diameter and only 43 cm. in total
length, was taken to its highest
pitch. This gives a very brilliant
image (8o lux in the white parts) with
a voltage of 6,000. It has electro-
magnetic deflection and focusing.

Tubes for projection (Fig. 10) with
flat bottoms; operating at from
20,000 to 60,000 volts, were recently
constructed and experimented with.

The study of photo-electric cells
and secondary emission cells and
finally the Iconoscope (Fig. 11) re-
quired special apparatus. The mak-

ing of photo-sensitive mosaics has

been brought to a high degree of per-

fection; in fact, the coefficient of
(Continned at foot of next page)




APRIL, 1939

TELZYISION

AND
SHORT-WAVE WORLD

BAIRD CINEMA EQUIPMENT

GREAT PROGRESS: |5ft.x I2ft. : 400 M/A BEAM CURRENT

Television, Limited, have been
active in the development of
big screen television equipment, and
during the course of the past twelve
months have given many demonstra-
tions at the Tatler Cinema, Charing
Cross Road, where television pictures
were projected on to a screen 8 ft.
by 6 ft. 6 in. It has always been
realised, however, that for very large
audiences it would be necessary to
increase both the size of the screen
and the brightness of the picture.
The material step forward in this con-
nection has now taken place.
The latest form of apparatus gives
a picture size of 15 ft. by 12 ft., and
the picture brilliancy in the high
lights is comparable to that obtained
by ordinary cinema film projection.
This equipment has been installed in
the Marble Arch Pavilion and was
used for showing the Boon-Danahar
boxing match on February 23. This
is the first time in the world that a
public paying audience has seen an
outside television broadcast of this
nature in a cinema on a screen of
these dimensions.
At the same time the Tatler cinema,
Charing Cross Road, featured the
same event using similar apparatus

FOR a considerable time Baird

FRENCH PROGRESS IN TELEVISION
(Continued from preceding page)

usable surface has been raised from
25 per cent, at the outset to 66 per
cent. with proportionate increased
sensitivity.

The establishment of what is now
called The Experimental Station of

Montrouge has- thus  brought
about, within the national frame-
work, the solution of numerous

problems and this courageous effort
constitutes the first step in an indus-
try in which is concerned the whole
study and technique of electronics.

In my opinion if these studies and
investigations continue there should
be no reason of a technical nature to
justify the delay in the exploitation of
television in France. There remain
only questions of administration and
finance and unfortunately it is not in
our power to find solutigns in this
sphere. . . . From this point of view
we warmly congratulate our English
colleagues upon their brilliant
organisation of the industrial
Jaunching of television.

with a screen size of 12 ft. 6 in. by
10 ft. o in.

Intensive research into all the
problems associated with projection-
type cathode-ray tubes has enabled
the Baird Company to manufacture
this new form of equipment. The
projection cathode-ray tubes have a
diameter of approximately 16 in., but
the intensely bright picture is built up
on a fluorescent screen 5.5 in. by
4.4 in.

The new projection type tubes have
a screen whiclt is mounted inside in
such a manner that its front face is
scanned - obliquely by the electron
beam.  Keystone distortion is cor-
rected electrically and the resultant
intensely bright picture is front-pro-
jected on to a silver surfaced screen
that rises into position through a trap
door on the stage. At the Marble
Arch Pavilion the lens employed is a
14 in. f/1.8 type and at the Tatler a
10 in. f/1.6 type. The projector is
accommodated in the centre of the
stalls several feet away from the
screen, the metal housing containing
all the controls and meters to enable
the operator to make any adjustments
that may be required during the
course of the actual transmission.

Each projector unit is of the twin
type, that is to say it has two cathode-
ray tubes which are kept running
continuously. One of these projects
the picture on to the screen while the
second acts as a standby so that it
can be brought into action imme-
diately, should the necessity arise.

400 Micro. amps.
Beam Current

Apart from the E.H.T. power sup-
ply all the essential apparatus is
accommodated in this single con-
tainer to which an aerial feeder con-
nection is made so that the signals
received from the standard television
aerial on the roof of the cinema can
be fed direct into the vision chassis.
Normally, the cathode-ray tubes are
operated at a voltage between 40,000
and 43,000 volts while the actual
beam current is of the order of
300/400 microamperes. The source
of high voltage fed into the projec-
tion tubes is derived from a special
high-tension rectifier unit which is
accommodated in another section of
the theatre.

This unit comprises a voltage-
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doubling circuit employing two valves
and is capable of giving a total out-
put of 60 kilovolts at 10 mA.
Separate transformers are arranged
to heat each of the valve filaments
and these transformers together with
the main E.H.T. transformer and
smoothing chokes, etc., are immersed
in a tank filled with insulating oil.
A ballast resistance joined across the
output supply of the E.H.T. trans-
former protects the winding against
any damage -should a short circuit
occur.

The whole of the equipment has
been designed to meet all L.C.C.
requirements for public use and the
E.H.T. unit for this purpose is used
in a safety cage so that when the
door of the cage'is open the supply
is switched off automatically and the
positive E.H.T. terminal earthed.
Similarly, of course, it is impossible
to restart the equipment unless the
door is correctly shut. The total con-
sumption of the whole equipment is
only about 2 kilowatts and has been
designed to operate from j5o-cycle
A.C. mains 200/250 volts. The sound
installation has an overall frequency
response from the aerial to the loud
speaker speech coil of plus and minus
4 decibels from between 30 cycles to
20,000 cycles per second.

Dipole Measurements

There is considerable variation in
the accepted dimensions of commer-
cial dipole aerials, a fact which might
lead to the supposition that there is
no definite formula.  The reason is
that as both sound and vision are
received upon the same aerial it is
necessary to tune it either to one or
the other, or alternatively, effect a
compromise,

Some makers prefer to tune to
sound and others to vision. For-
mulaeefor calculation of dimensions
that have been generally accepted as
correct are as follows: —

Aerial 477
in feet =
Frequency in megacycles
Reflector 492
in feet
Frequency in megacycles
Director 548
in feet = ——

Frequerncy in megacycles
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Input. Showing complete line signal on black

cross. Signal phase reversed.
Tube Faults
Electrostatic Tubes.—Where all

the contacts are brought out to the
base, damp and dust will often cause
leakage between high and low poten-
tial points. On the screen this may
show as bright flashes.

Careful handling of these tubes is
very essential as it is quite easy to
displace the internal electrode struc-
ture with rough usage to such an
extent that the picture shift controls
cannot bring the picture into its cor-
rect position in the mask aperture.

Magnetic* Tubes.—With magnetic
tubes the electrode structure is much
simpler, consisting of a cathode, grid
and anode, and in consequence the
same danger does not exist. As a
general rule all tubes should be most
carefully handled and unsplinterable

goggles always worn whenever the |

tube is exposed.

Apart from elementary defects such
as disconnections or faulty contact in
the tube base, the chief faults which
develop are gradual loss of cathode
emission, formation of ion spots and
loss of fluorescence of the ‘screen
material.

The first and last give rise to dim
pictures and the second to brown
patches on the screen. It is, of
course, a manufacturing defect and
the tube should be returned to the
makers.

Occasionally, a tube is found which
has gone soft. This fault is charac-
terised by loss of vision, a blue glow
in the tube neck and eventually the
smoothing resistance in the E.H.T.
supply will burn out owing to the ex-
cessive beam current the tube is
passing.

Interference
Apart from ignition and electrical
apparatus interference may, arise

from other sources. Where the field
strength of the station is excessive,

Oscillogram of black eross signal using 50~
cycle time base ; taken at anode of video stage.
A similar trace can be obtained at the detector.

A
PRACTICAL GUIDE

TELEVISION
RECEIVER
SERVICING

PART Il
By W. A. L. Plews

intermodulation of the sound and
vision signals may take place in the
receiver causing a pattern of vertical
lines on the screen. Rotation of
the tuning control will cause them to
change in direction leaning first one
way and then the other as the control
is altered about the correct tuning
point. The remedy is to reduce the
input to the aerial terminal by a

gt cumm————

Frame Time_base inoperative.

properly constructed attenuator net-
work.

To calculate value of r' and r*
R -1

= — x 80 where R = ratio of
R + i
attenuation required.
To calculate value of r*
2R
x 80 where R = ratio of
R* — 1

attenuation required.

The formula given may be used
for calculating the values of the re-
sistance for any ratio of attenuation
required. It assumes an input impe-
dance of 8o ohms.

A continuous rain of white specks
continuing with the aerial discon-
nected denotes arcing in the set. The
trouble usually makes itself evident
on examination though it may be
helpful to work in a darkened room.

A heterodyne pattern which breaks
the picture up into a diamond check
formation may be caused from out-
side interference or generated by
instability in some portion of the
vision receiver. In the latter case all
earthing points in the high-frequency
end of this portion should receive
attention.
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Ougput from filter showing removal of vision
portion of transmitted waveform.

Use of Instruments
For complete checking purposes

the following instruments are re-
quired : —
1. Multi range meter—i1,000 ohms
per volt.

2. Electrostatic or other high im-
pedance voltmeter. 20,000 ohms
per volt.

3. All wave oscillator with large
output (1-z volts R.F.).

4. High voltage ohmmeter
megger.

Service oscxlloscope

The oscillator is necessary both for
stage-by-stage testing in the vision
and sound receivers and for receiver
alignment. Where the vision chassis
is deemed at fault and a quick vol-
tage check has shown the presence of
all normal voltages a signal should
be injected from the oscillator into
the video end of the chain. The
A.F. note of the oscillator, if avail-
able, should be used and the full out-
put will be required. Injection
should be on the grid of the video
amplifying valve though, of course,
if such a stage is not incorporated =z
start can be made from the detector
at R.IF. or I.F. according to whether
the receiver is of the straight or
superhet type.

The C.R. tube may be used as an
indicator and a pattern of horizontal
bars should be obtained. If the oscil-
lator has only a low output, however,
it will be necessary to use the oscillo-
scope, with amplifier, as an indicator.
Each stage of the vision receiver can
be tested by injecting an appropriate
signal working from output to aerial
terminal.

The oscillator is also of use in
checking up the linearity of either
time base. The frame time base can
be tested by injecting a modulated
signal into the aerial terminal. If the

or

Oscillogram taker at grid of C.R. tube of the

same 50-cyele signal. This illustrates a faulty

D.C. restoration eircuit. If this section is

functioning correctly the trace should appear
as on the left.
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modulation is 400 cps., then eight
horizontal bars should occur on the
screen. The actual number is unim-
portant, but the spacing between bars
will show whether or not the vertical
scan is linear. The line time base
requires a pattern of vertical bars,
and this can be formed by feeding a
signal of approximately 120 kc. into
the grid of the video stage or the
C.R. tube. A large output from the
oscillator is necessary. The spacing
between the vertical bars produced
on the screen can be used as a check
on the linearity of the line scan. The
internal modulation of the oscillation
must be switched out. An electro-
static or high-resistance voltmeter is
necessary to test the 5,000 volt line.

Its use comes not in finding out
complete breakdowns in these cir-
cuits, when the cause is usually
apparent, but in checking the actual
voltage in cases where partial failure
is suspected.

The high voltage ochmmeter or in-
sulation tester is extremely valuable
in testing continuity in high impe-
dance circuits, testing condensers,
and locating leaks in insulation. The
applied voltage should be of the order
v 1,000 V.

The service oscilloscope is an essen-
tial item if time is a consideration.
Properly handled it can save hours of
testing and frequently the only other
method available is the laborious one
of substitution. The new Mullard

[

Circuit of alternator network for reduction of
input.

The Mullard type G.M. 3155 portable cathode-
ray oscillograph employing a three-inch high-
vacuum tube.
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oscilloscope type GM3155 designed
especially for radio and television ser-
yvicing will be found admirably suited
to this work. The most obvious
uses to which it can be put in tele-
vision service work are the following :
1. Location of loss of vision at any
point after the video detector.
2. Checking waveform at input
and output of synchronising
filter.
3. Locating faults in time bases.
4. Locating ripple in H.T. sup-
plies.

The correct functioning of filter
circuits can only be satisfactorily de-
termined by visual examination with
the oscilloscope.

A few typical oscillograms are
shown, and the points in the circuit
where they have been taken are
indicated.

In conclusion, it may be taken that
television servicing is no more diffi-
cult than radio servicing, it merely
being a matter of getting used to
visual rather than aural indications.
Since the eye is a far more reliable
and accurate indicator than the ear,
this fact should present little diffi-
culty. It should be remembered,
however, that due to this fact a cus-
tomer will be more critical of his tele-
vision receiver than his sound receiver
and will be apt to complain of faults
which he might not notice in a parallel
case in a sound set.

““The Assured Future of
Television ”

¢ ¢ HE future of the home tele-
vision service is now
assured,’’ said Sir Stephen
Tallents, B.B.C. Controller of Public
Relations, at a luncheon of the Radio
Manufacturers’  Association  last
month.

‘“ The pace of its’ establishment
alone remains in doubt,’”’ continued
Sir Stephen Tallents. Beyond that,
possibilities of great interest are be-
ing explored—the possibility in par-
ticular of the adoption of television
in cinemas. Here the future is not
yet clear. A great variety of legiti-
mate interests are involved—the
manufacturers of television equip-
ment for places of public entertain-
ment, the promoters of outstanding
events, the film producers and distri-
butors, the owners of cinemas, the
artists and authors -and performers
among them.

B

‘“ The B.B.C. believes that it is
taking the wise and public-spirited
course in concentrating on the
development of that now certain suc-
cess—home television—and at the
same time co-operating, as real and
promising opportunities occur, in
experiments which may shed light on
what is bound for some time yet to be
a complex problem.

‘“ At the back of this industry’s
development are suchr forces as the
Television Advisory Committee, the
Post Office and the Government it-
self. One has heard in these last
few weeks of television sets being
bought by doctors and dentists, by
porters and bus drivers, by manne-
quins and even agricultural lahourers.
Everyone in the range of Alexandra
Palace who buys a set this year may
know that he is procuring a source
of great entertainment for himself
and his household. He is doing his
patriotic bit in the establishment of
a new British industry, and the win-
ning for it of a world-wide lead.”
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B.B.C. Handbook for 1939

HE B.B.C. Handbook for 1939

is a crown octavo volume of 176

pages copiously illustrated with
photographs of various broadcasting
activities and with several helpful
explanatory maps. It contains a
diverse mass of comprehensive
information.

A section is devoted to the tele-
vision activities of the B.B.C. in
which is explained how throughout
1938 intensive work was put into the
improvement of programmes from
the Alexandra Palace studios, and
better studio equipment, better
cameras, improved control systems
have been adopted. A brief review
of the high lights of the 1938 tele-
vision programmes is included to-

gether with several photographic
illustrations.
The B.B.C. Handbook can be

obtained on application to.the B.B.C.
Publications Department, 35 Maryle-
bone High. Street, London, W.1, or
to any Regional Office. Its price is
two shillings, or 2s. 4d. by post.
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TELEVISION TERMS

A USEFUL
REFERENCE

ENGLISH.

Scanning

Electronic
scanning

Mechanical
scanning

Interlaced

Scanning, interlaced
Scanner, picture analyser

Lens drum scanner
Mobile television van
Electron camera

Coaxial cable, Cable for
television work

Supersonic cell
Kinescope
Definition
Saw-tooth
Nipkow Disc

Lens Disc

Farnsworth’s Dissector
Multiplier

Control Electrode
Secondary emission

Cathode beam, electron
beam

Photo cathode

Photocell, photo-electric cell
(vacuum cell, photo-con-
ducting cell)

Photo-electrons

Photo-telegraphy, Picture
transmission

Frame frequency
Picture frequency

Line frequency
Flicker frequency

FRENCH.

GERMAN.

| Analyse, exploration,
balayage

Analyse, exploration
balayage, électronique

Analyse, mécanique

Analyse, a lignes

entrelacées
Exploration interlignée
Analyseur

Analyseur, 4 couronne de
lentilles

Installation mobile de
Télévision

Caméra électronique (de
prises de vues)

Cable coaxial, pour télé-

vision, & haute fré-
quence
Cellule ultra-sonore
Kinescope
Définition

Dents de scie
Disque de Nipkow

Disque & lentilles
Analyseur Farnsworth

Electrode-de contrdle
Emission secondaire
Faisceau cathodique,
électronique
Photocathode-cathode
photoélectrique

Photocelle, Cellule Photo-
électrique

(A vide poussé, & effet in-
terne, 4 couche d’arrét)

| Photoélectrons

Photoélégraphie, Trans-
mission des images

Fréquence d’image

Fréquence de ligne

Fréquence de scintillement
—papillotement

| Bildzerlegung, Bildfeld-
zelregung, Abtastung,
Bildabtastung

Bildfeldzerlegung mit
Kathodenstrahlréhren,
Kathodenstrahl-Abtas-
tung

mechanische bildfeldzer-
legung-Abtastung

Zeilensprungverfahren

Bildfeldzerleger, Bildzer-
leger, Bildabtaster

| Linsenkranzabtaster
Ferseh-aufnahmewagen

(Aufnahme) Elektronen-
kamera, Bildfingerrohre

Breitbandkabel, Fernseh-
kabel

Ultraschallzelle
Kineskop
Auflosung
Sagezahn

Nipkowscheibe ;
loch-scheibe

Spiral-

Linsenscheibe
Farnsworth-Rohre

Steuerelektrode
Sekundiremission

Kathodenstrahl,
nenstrahl

Fotokathode

Elektro-

Fotozelle, Lichtelektrische
zelle (Hochvakuum
Fotozelle; Sperrschicht-
fotozelle)

Fotoelektronen
Bildtelegraphie
|
{ Rasterfrequenz

Bildfrequenz - Bildwech-
selzahl

Zeilenfrequenz
Flimmernfrequenz
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IN FOUR LA)NGUA;GI_E§

ITaLiaN.

Analisi

Analisi Elettronica

Analisi Meccanica

Analisi a Linee alternate

Analizzatore

Analizzatore a Corona di
Lenti

Autocarro televisivo
Camera elettronica (di presa)

Cavo, coassiale

Cella ad ultrasuoni
Cinescopio

Definizione (di un’immagine)
Denti di sega

Disco di Nipkow

Disco di lenti
Dissettore

Elettrodo di controllo
Emissione secondaria
Fascio catodico

' Fotocatodo

Fotocella

Fotoelettroni
Fototelegrafia

Frequenza di Campo
Frequenza D’immagine

Frequenza di linea

Frequenza di Scintillio
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Synchronising Signal
Generator

Iconoscope
Electron Lens

Light spot—Fluorescent
Spot
Electron Microscope

Electron Multiplier

Electron Optics
Persistence of Vision

Resolving Power

Direct Pickup, Image
Pickup

Electron Gun, Electron Jet

Cathode Ray

Phonic Wheel

Fluorescent Screen
Flicker

Synchronism
Synchronising
Intermediate Film System

Mirrorscrew
Lens Drum
Mirror Drum

Television
Colour Television
Stereoscopic Television

1elevision Transmitter
Television Broadcasting

Television-Telephony

Générateur de syn-
chronisme

Iconoscope
Lentille électronique
Spot fluorescent

Microscope électronique
Multiplicateur d’élec-

trons; électronique
Optique électronique

’ Persistance de la vision

Pouvoir séparateur
Prise de vues directe

Canon électronique
Rayon cathodique
Roue phonique

Ecran fluorescent

Scintillement, Papillote-
ment

Synchronisme

Synchronisation

Systéme 4 film inter-
médiaire

Vis a miroirs

Tambour & lentilles

Tambour a miroirs

Télévision
Télévision en couleurs
Télévision
stéréoscopique
Emetteur de télévision
Emission visuelle, Radio-
diffusion visuelle
Visiotéléphonie

| Gleichlauferzeuger

Ikonoskop
Elektronenlins

Fluoreszenzfleck,
Leuchtfleck

Elektronen-Mikroskop

! Elektronenvervielfacher

Elektronenoptik

Tragheit (Nachwirkung)
der Netzhautreaktion

Auflosungsgrenze
Direktes Fernsehen

Strahlerzeugungs-System
I Kathodenstrahl

Zahnradmotor,
ches Rad

Fluoreszenzschirm,
Leuchtschirm

Flimmern

La Cours-

l Gleichlauf
Synchronisierung
Zwischenfilmverfahren

Spiegelschraube

Linsentrommel

Weillersche Trommel,
Spiegelrad

Fernsehen

Farbenfernsehen

Plastisches Fernsehen

Fernsehsender
Fernsehsendung, Fern-
sehrundfunk

Gegensehen - Fernseh-
sprechverkehr

TEL2YISION
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| Generatore di sincronismo

| .
Iconoscopio

Lente Elettronica

Macchia fluorescente

Microscopio
Elettronico

Moltiplicatore elettronico

Ottica elettronica
Persistenza della visione

Potere Risolutivo
Presa Diretta

Proiettore Elettronica
Raggio Catodico
Ruota Fonica

Schermo Fluorescente
Sfarfallio

Sincronismo
Sincronizzazione

Sistema (di televisione)
a film intermediario

Specchio elicoidale
Tamburo di lenti
Tamburo do specchi

Televisione
Televisione a colori
Televisione Stereoscopica

Trasmettitore Televisivo
Trasmissione 7 elevisiva

Visiotelefonia

Theory and Applications of Electron

Reich

- Dealing first

with the physical
portant

a bibliography giving the more im-

references to the subject

Tubes. By H. ]J.
(McGraw-Hill Co., London. 3os.
net.) 631 pp. and appendix 494
figs. in text.

Dr. Reich, who is Professor of
Electrical Engineering at the Univer-
sity of Illinois, is already known to
radio workers through his articles in
the technical press of America. This
book, which has just been issued by
McGraw-Hill, embodies the notes
which have been used in his lecture
course to students during the past
five years and covers the whole field
of electron tube theory and applica-
tion in a remarkably thorough and
clear style.

concepts underlying the electron and
the emission phenomena, two chap-
ters are then devoted to thermionic
valves and their theory. The appli-
cations include modulation, detection,
and the various types of amplifica-
tion. A long chapter on the analysis
of voltage and current amplifiers is
followed by a section dealing with
gas triodes, glow and arc-discharge
tubes and finally photo-electric
devices.

The greater portion of the book is
devoted to amplifier theory and the
student could not wish for a better
or more complete covering of the
subject. Each chapter is followed by
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matter, and it is pleasant to note that
due prominence is given to British
writers.

The illustrations in the text are
lavish—nearly one per page, and
each page is accompanied by foot-
notes of further references.  Alto-
gether this is a first-class textbook,
of which it would be difficult to speak
too highly, and in conjunction with
Terman’s ¢ Radio Engineering ”’
provides the student and research
worker with a complete radio library !
We understand that the text book is
obtainable on deferred payment terms
through the Phoenix Book Co. of
Chandos Street.
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METAL RECTIFIERS

FOR

APRIL, 1939

TELEVISION

This article explains recent developments in the use of metal rectifiers for television purposes.

T 1s perhaps not generally appre-
I ciated that the metal rectifier can

be used in quite a number of
applications in the television receiver,
and that in a number of cases it offers
certain advantages over the valve
type.

These applications may be for the
provision of H.T. supply for indivi-
dual units comprising the entire
receiver, or a complete single unit
power pack adequate to supply all
the high-tension voltages necessary
and which will result in a saving of
cost.

ing 230 volts peak. High-tension
supply of this order will be adequate
as too great a volume of sound may
appear incompatible with the size of
picture and be liable to become irri-
tating and distracting from the
screen.

C.R. Tube
H.T. Supply

The requirements of the cathode-
ray tube vary from 3,000 volts at (in-
cluding current dissipated by the
potentiometer chain) o.75 mA to

doubler with an input of 600 volts
gomA. The voltage-doubler reser-
voir capacities should be of 0.4 to 0.3
mfd. each, and should be capable of
withstanding at least 850 volts peak.

When using the Westinghouse
system for the above output, the

transformer secondary winding is far

less liable to breakdown, owing to
the comparatively low voltage em-
ployed. With a full-wave valve
rectifier the requisite secondary volt-
age would be 1,000-0-1,000, totalling
2,000, or over three times that re-
quired when using the metal rectifier.

gt
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o

0
J 0
'] DEFLECTION

PLATES

C—0

il
A%

Fig. 1 (left). Half-wave rectifier
for picture shift circuit.

Fig. 2 (right). Circuit showing use
of rectifiers for restoration of D.C.
component.
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Vision Receiver

H.T. Supply

Receiver design tendencies of late
have been to combine both sound and
vision receivers into a single-chassis
unit, in which the earlier stages do
duty for both sound and vision and
the requisite H.T. current supply is
usually a little lower than is the case
wherein two separate receivers are
each provided with an independent
source; H.T. voltages have, however,
a tendency to be slightly higher in
order to enable the larger output
valves to be operated at full efficiency.

The average vision receiver of
to-day usually requires a full-wave’
supply of 70-80 mA at 230-240 volts,
A suitable rectifier for this output is
Westinghouse type H.T.17, used in
voltage-doubler with an input of 150
volts 250 mA. The voltage-doubler
reservoir capacities should be of 8
mfd. each, and should be capable of
withstanding 250 volts peak.

H.T. Supply to
Sound Receiver

Sound receiver requirements are of
the order of 50 mA at 250 volts, for
which type H.T. 16 may be used in
voltage doubler with an input of zo0
volts 170 mA. The voltage-doubler
condensers should be of 4 mfd each,
and should be capable of withstand-

4,000 volts at approximately the
same current.

For a 3,000-volt output, two type
J.176 rectifiers worked in a voltage-
doubler circuit will be suitable. The
metal rectifier in this case provides
the advantage that should a com-
ponent in the associated circuit break
down, causing a short-circuit to the
high-tension, the short-circuit current
will be limited to the extremely small
current-carrying capacity of the two
voltage-doubler condensers in series,
and the possibility of the damage
spreading is remote. For larger out-
puts other types are available.

H.T. Supply to
Time Base

It is now rarely necessary to pro-
vide more than 10 mA for the thy-
ratron tube time base. Voltages,
however, are high, as it is necessary
to include high resistances in the thy-
ratron anode circuits to provide a
linear scan.
trostatic deflection is employed, high
values of anode resistance and high
tension voltage are also required for
the scanning amplifier valves, in
order that the required output may be
obtained without distortion of the
generated saw-tooth wave-form. A
full-wave supply of 10 mA at 1,000
volts may be obtained from two
rectifiers type H.150, used in voltage-
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In addition, when elec-

In addition, the lower potential be-
tween transformer secondary wind-
ings, and between such windings and
frame, permits the use of a cheaper,
smaller and more reliable trans-
former.

For outputs above 1omA it will be
necessary to employ an additional
pair of H.i50 rectifiers wired in
parallel with above; or to employ,
alternatively, one of the larger output
rectifiers as used for H.T. supply to
receivers. If, upon grounds of econ-
omy in space, the extra pair of H
types in parallel is preferred, the
transformer should be designed to
carry at least 50 per cent. extra
current; the capacity of the voltage-
doubler condensers should be
doubled, and care taken to make all
paralleling  connections  perfectly
sound in order to avoil unbalanced
resistance joints, as such joints would
cause unequal distribution of the
load.

An output of 250 to 300 volts 4 to
5 mA is usually required for the pic-
ture shift circuit, and a suitable recti-
fier is the H.75, which may be used
in the half-wave circuit shown by
Fig. 1.

Restoration of
D.C. Component

Fig. 2 shows how the metal recti-
fier can be used for restoration of the
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COMPLETE POWER PACK

D.C. component, an application
which effects a saving in space, and
in cases in which the C.R. tube anode
is earthed, also an increase in safety.
Valve rectifiers in the positions
shown require highly insulated heater
windings.  This circuit, it will be
seen, provides double modulation to

Assuming the combined sound-
vision receiver to require 130 mA;
the time base 10 mA; the picture
shift, or raster-centring circuit § mA,
and the C.R. tube circuit 2 mA, the
total would be 147 mA. A rectifier
arrangement, therefore, capable of
delivering 150 mA will be suitable.

‘ z 30007 , Fig. 3 (leit). Complete high-
I Gusy) ~ tension power pack for combined
o vision-sound receiver, time base,
F ’_3: _t_ cathode-ray tube and picture-shift.
o]
= Fig. 5. Wave-form of the voltages
| delivered to the grid of the video-
;-M- 000 Y- frequency gutpudt ;lalve, from the
U 2 emodulator.

Saag et Fig. 6. The anode current varia-
tion, which is proportional, and

= e follows a similar wave-form.
= - = = Fig. 7. Represents the anode
= voltage variation ; it is similar in
B wave-form, but is 180 degrees out
. 5 of_ phase with the grid vpltage.
\esnas w4 e Fig. 8. Shows the proportions of
= J o synchronising to vision signals,
=hais ) wherein : A represents minimum
T ] J coor mod.ul?tiog of trantsméigter (zerto
Q My carrier). represents 30 per cent.
fﬁ = -1-1 = =" modulation of transmitter C repre-
T T T 9 sents 100 per cent. modulation of

transmitter (peak carrier).

to supply an additional 2,000. This
final potential may be obtained by
the use of two type J.125 rectifiers
connected in voltage-doubler as
shown. By utilising this scheme it
will be seen that expense has been
saved upon rectifiers to the voltage-

values of picture-shift, 250; time
MAX CRID + VOLYS-n-~=pa=-=p-m = -.-./{;./.\__..
Fig. 5
MAX.ANOOE CURKN?MNW__..
Fig. 6

Fig. 7

CIo0%~- ---

Fig. 8

the tube (modulating both shield and
first anode) and restores the D.C.
component of the picture signal
which normally is lost between the
output of the video-frequency valve,
and the shield of the C.R. tube.

A complete power-pack employing
metal rectifiers is shown by Fig. 3.
The outputs of the rectifier arrange-
ments are connected in series, in
order that each circuit voltage com-
mencing from the lowest is additive
to that of the next, thus reducing the
voltage requirements progressively.
Provided a good transformer is used
and a correct choice of rectifiers and
associated components made, the
electrical life of such a unit should be
indefinite. = The insulation between
transformer windings and between
windings and frame should be capa-
ble of withstanding 6,000 volts peak,
and the spacing between terminals
should be generous, in order to mini-
mise brush-discharge.

The first consideration in the de-
sign of such a unit should be the total
amount of current required. It should
be noted that from the last anode of
the C.R. tube, down to the lowest of
the sound-vision receiver, all the rec-
tifiers add their quota; and that
therefore the rectifier arrangement at
the negative end of the system must
be capable of carrying the total
current for the whole.

First requirements, then, will be met

by two type H.T. 17 rectifiers con-
nected in voltage-doubler; which,
after delivering the 135 mA load to
the section under consideration, will
leave approximately 450 volts avail-
able at the positive terminal to carry
forward.

Next in order to be considered is
the time base supply which requires
10 mA at 1,000 volts; but as there is
already a potential of 450 volts avail-
able, the remaining 550 may be ob-
tained from two rectifiers type H.75
connected in voltage-doubler. 145
mA at 1,000 volts is now provided for
sound, vision, picture-shift and time
base ; and there is a potential of 1,000

HT.+. HY. +
i= }— moo.
DEMOD
& T >3 :
e § # I—éi—> SYNCH.
Fig. 4. Typical synchronising

filter circuit in which it is necessary
to insulate both sides of the input
from earth.

volts available at the positive ter-
minal to carry forward once more,
The C.R. tube requires 2mA at
3,000 volts. 1,000 volts are already
in hand, so that it is only necessary
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base, 450; and C.R. tube, 1,000.

The arrangement shown is not
suitable for cases in which it is de-
sired to earth the C.R. tube H.T.
positive, but this practice is now
practically obsolete.

Sync. Signal
Separation

A successful method of separating
the sync. signals is shown by Fig. 4.
Fig. 5 represents the wave-form of
the voltages delivered to the grid of
the video-frequency output valve,
from the demodulator. Fig. 6 repre-
sents the anode current variation,
which is proportional, and follows a
similar wave-form. Fig. 7 repre-
sents the anode voltage variation;
which is similar in wave-form, but is
180 degrees out of phase with the
grid voltage; since, when the grid is
most negative, the anode current is
at a minimum, and the anode poten-
tial with respect to earth is at its
maximum positive value.

Fig. 8 shows the proportions of
synchronising to vision signals,
wherein: —

A represents minimum modulation

of transmitter (zero carrier).

B represents 30 per cent. modula-

tion of transmitter.

C represents 100 per cent. modula-

tion of transmitter (peak
carrier).
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All signals between zero and 30 per
cent. are synchronising signals.

Referring to Fig. 3 as the voltage
across Rc varies in direct proportion
to the anode current, if follows a
wave-form as in Fig. g, which is in
phase with the grid signals, and out
of phase with the anode signals.

The maximum synchronising sig-
nal appearing at Rc is represented by
level B in Fig. 7. The positive end
of the rectifier is biased at Z by means
of a potentiometer P to a potential
equal to B. When the potential
across Rc drops lower than B, to any
point between B and C, it will be
lower also than the potential at Z;
the current will tend to flow from Z
to Rc but is prevented from so doing
by the reverse resistance of the recti-
fier. Thus any signal from B to C is
reduced to a negligible minimum at
point Z.

When the potential rises higher
than B to any point between B and A,
it will be higher also than the poten-
tial at point Z; and current will flow
through the rectifier, developing a
proportional signal across the poten-
tiometer lower half.

This signal may be fed direct to
the grid of the frame thyratron; as

.

it is of correct polarity, and D.C. con-
nection is preferable. Care must be
taken to counteract the constant posi-
tive D.C. bias always at Z, and which
will appear at the thyratron grid un-
less the latter circuit is provided with
extra negative bias.

Alternatively, if necessary the sig-
nals may be phase-reversed, ampli-
fied or dealt with in any other suitable
manner before injection to the thy-
ratron. It should be noted that in
order to avoid feed-back of an inverse

‘nature it will be necessary to isolate

both sides of the input circuit (P and
Q, Fig. 31) from Earth.

60,000-Volt High Tension for
Cathode-ray Projection

Projection tubes provide a small,
intensely brilliant fluorescent screen,
and in order to include the whole of
the 405 scanning-lines in the space
available the beam-spot must be of
infinitesimally small dimensions. This
condition is obtained by the employ-
ment of extremely high voltages to
the gun assembly.

It is possible to obtain these vol-
tages with the conventional Westing-
house voltage-doubler, built with
banks of H type units, air-cooled and
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insulated. The smoothed output of
the standard apparatus is 10 mA. at
60,000 volts, continuous rating, and
the residual ripple voltage does not
exceed plus and ‘minus 2 per cent. of
the 60 kV. D.C. output,

Oil-immersed transformers are
used, with output bushings to with-
stand 100. kV. peak continuously.
The insulation of the secondary wind-
ings are graded to withstand the
same peaks to core and primary. The
negative end of the rectifier is
earthed, whilst the centre point and
the output are ihsulated for 100 kV.
peak. Each half of the rectifier with-
stands a reverse voltage of 100 kV.
peak.

The voltage-doubler condensers are
of 0.0075 mfd. capacity, and are de-
signed to withstand a peak working
voltage of 50,000; whilst the smooth-
ing condenser of o.012 mfd. capacity
is designed to withstand 100 kV. peak
working. The smoothing resistance
is of high wattage, 180,000 ohms;
the voltage drop across this being
1;800. With such apparatus, of
course, adequate safety precautions
must be taken, and clearances of at
least 12 inches, preferably 18 inches,
allowed between any 1oo kV. peak
and earth.

10,000 Witness NBC-RCA
Tests

ORE than 10,000 persons in

Washington, U.S.A., wit-

nessed television for the first
time during a seven-day series of
demonstrations by the Radio Cor-
poration of America and the National
Broadcasting Company. It was the
first showing of high-definition pic-
tures ever given in Washington.

Scores of leading figures in the
nation’s political life and hundreds of
outstanding members of the press,
learned societies, the diplomatic,
colony and the military crowded into
the viewing room at the National
Press Club during the go-odd pro-
grammes, each ten minutes long.

In one demonstration a machine
gun platoon of cavalry and a platoon
of the famous ‘‘ White Horse *’ bat-
tery of Fort Myer manoeuvred be-
fore the Iconoscope camera for the
benefit of military and civilian view-
ers at the Press Club. Another
“‘ stunt '’ programme, arranged in
co-operation with the District Em-
ployment Service, was the world’s
first television appeal for a job.
Michael Hudoba, an unemployed
statistician, detailed his qualifications
and made a bid for steady work to

prospective employers at the viewing
point,

The demonstrations gave the NBC
television staff and the equipment a
severe test, for weather conditions
were very adverse. Light seldom re-
mained stable for more than a few
minutes at a time. The bitterly cold
wind of the first two days was suc-
ceeded by downpours that continued
practically from that time through
the last day of demonstration. En-
gineers were forced to don rubber
boots and heavy raincoats. The
camera was put under an oiled silk
hood and the microphone was
shielded in a cellophane envelope. A
platform had to be built to_ raise
operators out of the mud and huge,
vari-coloured  umbrellas were
hurriedly bought to give shelter to
announcers, programme directors
and persons interviewed before the
camera.,

Judged by audience reaction, the
demonstration was an amazing suc-
cess. Most of those who saw the
images at the Press Club and there-
after spoke over the television system
expressed great surprise that the pic-
tures appeared so clear and bright.

Indexes and Binding Cases for 1938
are now available.
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Increased Power and Increased Range

ANY viewers, especially those
|\/I located on the fringe of the

present service area of Alexan-
dra Palace, appear to think that if
the power was increased, the range
would increase accordingly, and
many of their existing difficulties
disappear.

This is only true in part—for,
generally speaking, to double the
voltage picked up at a receiving
point it would be necessary to quad-
ruple the power, and at the most the
effective range of the transmitter
would only be increased by about ten
miles.

A four-fold increase of the present
power is out of the question and it
will, in fact, be a difficult matter to
increase it by even a few kilowatts
because of the extremely high fre-
quencies employed. Even a slight
increase will result in some improve-
ment to the received picture, of
course, but this will not be noticeably
apparent, and with whatever increase
possible it 'would not go far towards
solving the problem of greater cover-
age to any worth while extent. It
is well known, of course, that the
range of picture reception is very
much in excess of the original
estimate of 25 miles.



TELZYNION

APRIL, 1939 SHORT-WAVE WORLD

Two
selections
from
our
wide

range

Always Remember

BAIRD RECEIVERS SET A PERFORMANCE
STANDARD BY WHICH OTHERS ARE JUDGED

In support of this study these selected
features common to all the company’s sets.

SIMPLE OPERATION : The sets once installed require little or no attention. Minor adjustments can be made confidently by the owner without
technical knowledge.

EXCELLENCE OF PICTURE DETAIL : This includes clear facial expression in “ close-ups,” the ability to recognise small objects as easily
as though they were before viewers—identification of gestures, pattern of material, etc. )

ADEQUATE PICTURE BRIGHTNESS : The picture is sufficiently brilliant to provide effortless viewing, yet never so bright as to be tiring
to the eyes. '

FREED%eM FROM OPTICAL OR ELECTRICAL DISTORTION : Achieved by use of BAIRD * Cathovisor” cathode ray tubes designed to
counteract any chance of optical distortion and special precautions with regard to amplifying equipment in the case of electrical distortion.
WIDE VIEWING ANGLE : The ability to view the picture clearly and at a comfortable distance—and not necessarily from directly in front ;
thus enabling a larger number of persons to view simultaneously.

ROCK STEADY PICTURE : A complete absence of any tendency for the picture to jerk or get out of synchronisation.

BLACK AND WHITE PICTURE WITH GOOD HALF-TONE GRADATION : Black and white always provides the best definition—the half-
tones prevent any crude contrast to the eye for shades between dead black and white—in other words, natural tone values.

VERY LOW POWER CONSUMPTION : A matter of great importance to set owners. The modern Television receiver employs a greater number
of valves and chassis than a Radio receiver—yet the BaAIrD Television home receivers have very moderate current consumptions.
SIMPLIFIED DESIGN : In order to arrive at the simplest possible operation, intricate mechanism has been eliminated as far as possible.
The lowest number of valves are used compatible with the required performance, and in order to achieve the greatest economy in current
consumption.

HIGH FI‘)IDELITY SOUND : The quality of sound is really of equal importance with clarity of vision, whether it is to synchronise with the
picture, or be heard in the reception of Radio Broadcast. The closest attention has thus been given to the design of the sound *side”
of BairD Television receivers.

FIRST-CLASS WORKMANSHIP AND GREAT RELIABILITY.

GUARANTEE : All Batrp Television Receivers are guaranteed for TWELVE MoNTAS from date of purchase.

Send for full desceriptive literature. Post Free.
NAME AND ADDRESS OF YOUR NEAREST DEALER FURNISHED ON REQUEST.

BAIRD TELEVISION LTD.
Lower Sydenham, London, S.E.26

Telephone: HITHER GREEN 4600. Telegrams: TELEVISOR, FOREST, LONDON,
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MADE IN ENGLAND
250v
OSRAM (Octal Base) valves with heaters rated at l ’VW"I 530 228
6.3 volt 0.3 amp. are equally applicable to A.C. 0 005pF “E gareut J_
(with parallel * heaters) or D.C. (with series E'_T"‘ !
heaters) supply. 100 2 ]
KT3aC (TFITT—s 4
In order to ensure adequate emission for large . ) = :2
undistorted power, special output valves are avail- R

able to meet the parallel and series operating InpuT [u3
conditions respectively. ,.EZ::;Hxnsa

= 50’" | 1
] {
= CHAsSIS

Typlcal circuit for KT33C In output stage of DC/AC receiver or amplifier, showing
heater connections.

An outstanding example of aD.C. (or D.C./A.C.)
output valve is the OSRAM KT33C.

TYPE KT33C

13 LX)
Heater* voltage {26 - {[3 Other Osram Octal Base
Heater current 0.3 0.6 types for series heater opera-
Anode voltage 200 tion (at 0.3 amps.) —
Screen voltage 200
X63 (heptode)
Single Valve  Push Pull Frequency changers X65 (triode hexode)
Class ‘A’ Class ABI . . s
Anode current (mA) ... ... 60 13 (total) HF Tetrode variable *mu SSRGS
Screen current (mA) 10 18 (total) HF Tecrode straight ‘mu’ KTZé3
Grid voltage -13.3 -19.1 Triode high ‘m’ He3
Auto-bias resistance (ohms) 190 240 (per valve) Triode medium ‘m ’ Le3
Load resistance (ohms) 3000 4000 (anode to anode) Double diode triode (high DHé3
Peak input voltage ... .. 123 44 (for max. output) o unI:Ie) diod'e" trioc;; (me.c;'
Power output (watts) 5 15.5 (max). ?um “m’) . DL63
*Centre tapped heater. DT;ZI:) desd)iode (separate D63
By utilising the heater centre tap, type KT33C also becomes Beam power tetrode for
. . . 100-135 volt H.T. supply KT32
suitable for operation from a 12/i3 volt Low Tension Supply,
: Cathode ray tuning indicator Y64
such as a car battery.
Rectifier (half wave) U3i
LIST PRICE 12/-

Write for descriptive leaflets with characteristic curves and full operating data.

Advt. of The Generol Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.

208




APRIL, 1939

. Wf”«dﬁ

TELEVISION IN JAPAN

OAK will start broadcasting tele-
Jvision from its laboratory at

Kamatacho, Setagaya-ku, Tokyo,
in April. The programmes will be
received at many of the department
stores and other places of prominence
in the capital city.  The receiving
sets which are now being manufac-
tured have a viewing screen 23 centi-
metres square. Twenty-five pictures
per second will be transmitted. A
1o0-metre high steel tower for the
aerial is being erected at the
Kamatacho laboratory compound.

The Radio Broadcasting Corpora-
tion of Japan will also operate four
mobile vans for outdoor programmes.
Both the transmitting and’ receiving
systems were evolved by Kenjiro
Takayanagi, formerly Professor in
the Hanamatsu Technical College.

Test broadcasts were made in
February between the temporary
studio and a point nearby. Broad-

casts for general subscribers are not
expected to begin for some consider-
able time. If the result of the test
in April is satisfactory experiments
will be made in addition at Osaka and
Nagoya.

CHARLIE CHAPLIN  CLASSICS
TO BE TELEVISED

Television will pay tribute to
Charlie Chaplin on April 16, the film
star’s fiftieth birthday. A selection
of early ‘‘ Charlie >’ classics, includ-
ing ¢ The Champion’’ and ‘‘ The
Bank ’’ will be presented with a com-
mentary, and to build up the atmos-
phere of the pre-war ‘‘ biograph ”’
theatre, a pianoforte will be played
‘‘ emotionally ** to suit the situations
on the screen. Besides Charlie
Chaplin, these early films show the

pioneer efforts of such stars as Marie

Dressler, and Norma Talmadge.
An important feature in this trans-
mission will be the projection of the
films at their normal speed of sixteen
pictures a second. In modern cinema
““ revivals ’ of early films, the action
is usually speeded up, with unfair
results, because the cinema projector
of to-day runs films at the rate of
twenty-four pictures a second.

C

BRITISH FILM TELEVISION

Another British film, the third, has
been booked by the B.B.C. for tele-
vision, and will be broadcast on the
afternoon of April 1st. This is ¢ The

Edge of the World.” Previous
British films broadcast from
Alexandra Palace were *‘ Aunt

Sally ”’ and ‘‘ Jack Ahoy,”’ during
Radiolympia.

TELEVISION QUESTIONNAIRE

The demand for questionnaire
forms has considerably exceeded
4,000 up to the present and more are
coming in each day. It is too early
as yet to state the result of this
plebiscite, but outside broadcasts are
the subject of most requests. There
is also a demand for a children’s
hour.

THE BOAT RACE
For the first time in the. history of
the University Boat Race many

thousands of people will—on April 1
—see both the start and the finish.
Two television mobile units are to be
in operation. Cameras on a balcony
on the Surrey side at Putney will
show the crews paddling to the start-
ing point just before 10.30 a.m., and
it is hoped, by means of powerful
telephoto lenses, to follow the crews
till they round the bend at Craven
Steps. John Snagge’s running com-
mentary on the National wavelengths
will keep viewers in touch with the
race till the boats reach Barnes

A television receiver is just as
straightforward to build as an
ordinary wireless receiver., Ad-
mittedly there is more work in it,
but hundreds of amateurs have
proved that it can be done and
results obtained equal to commer-
cial standards. You can learn how
to do it from our newly-published
handbook ¢ Building Television

Receivers at Home.”’
(See announcement on page 252)
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Bridge, where they will be picked up
by television cameras on the roof of
Mortlake Brewery and ‘¢ held ** till
the finish, three or four minutes later.
. The finish of the University Boat
Race was televised for the first time
last year, and the occasion was
memorable in that the transmission
was nearly wrecked by a workman
who accidentally cut a telephone
cable with his pick. For a time, it
will be remembered, the transmitter
at Alexandra Palace was cut off from
all telephone communication with the
television staff at Mortlake, and re-
course was had to hand signals and
scribbled messages held up before the
television camera.

BIGGER AND BETTER RADI-
OLYMPIA THIS YEAR

Big plans for Radiolympia, 1939,
were revealed at the monthly lun-
cheon of the Radio Manufacturers’
Association in London on March g,
at which Sir Stephen Tallents, the
B.B.C.’s Controller of Public Rela-
tions was the guest of honour and
the principal speaker.

Emphasising the ambitious nature
of the plans for this year’s show,
which will open on August 23, Sir
Stephen said that the B.B.C. was
already hard at work, in collaboration
with the organisers—the R.M.A.—
devising new attractions.

Speaking of the R.M.A.’s plans,
Colonel Ozanne (Chairman of the
R.M.A. Exhibitions Committee)
stressed the diversity of the attrac-
tions which would be found at this
year’s Show. As well as being the
focal point of radio interest through-
out the country, Radiolympia would
have something to interest every-

body.
DEPUTY TELEVISION
ANNOUNCERS

During the absence on annual leave
of two regular announcers, Miss
Jasmine Bligh and .Miss Elizabeth
Cowell, Miss Olga Edwardes and

Miss Eileen Bennett have been
booked as  deputy television
announcers. Miss Edwardes, depu-

tising for Miss Cowell, has been
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booked for dates between March 30
and April 17, and Miss Bennett,
deputising for Miss Bligh, from
March 24 till April 4.

Miss Edwardes is twenty-two years
of age,” a brunette and is already
well known to viewers as an actress;
Miss Bennett, nineteen years of age,
is a blonde.

THE G.E.C. (SCHENECTADY)
AERIAL

A new type antenna, cubical in
shape and radical in design, has been
developed by General Electric’s radio
engineers for use in the company’s
new 1o-kilowatt television station
nearing completion in the Helderberg
Hills, 12 miles outside of Albany.
This consists of eight hollow copper
bars, each four inches in diameter
and about seven feet, or one-half
wave, in length, arranged so as to
form a perfect cube. The antenna is
designed to radiate a horizontal
polarised wave, carrying both picture
and voice on the 4}-metre band.

The station has been licensed under
the call letters of W2XB, with
W.2XH assigned to the low-powered
1.g-metre  transmitter which will
relay the programmes to the main
transmitter, a distance of 12 miles.

REAL PUBLICITY

The Boon-Danahar fight un-
doubtedly did more to publlcxse tele-
vision than any previous outside
broadcast event, not excluding the
Coronation. Amazmg scenes took
place both inside and outside the
three theatres where the televised
fight was shown. In Oxford Street
the police had to deal with hundreds
of people beseiging- the box offices.
Prices ranging from 2s. 6d. to a
guinea were paid and hundreds stood
at the back and in the aisles.

The performance at the Marble
Arch Pavilion was watched by many
influential people including members
of the Television Advisory Com-
mittee, Mr. F. W, Olgilvie, Director-
General of the B.B.C, , high officials
of the G.P.O., and represeniatives
of film interests.

CINEMA TELEVISION

The Wireless Retail Traders’ Asso-
ciation has petitioned the B.B.C. to
veto television in cinemas. The asso-
ciation is of the opinion that if this is
not done the future of television, both
as a new industry and as a home

entertainment, will be

jeopardised.

TOM WALLS IN TELEVISION

Tom Walls—ex-policeman, theatri-
cal impresario, trainer of a Derby
winner, actor, and stage and film
director—makes his television début
in the evening programme on April 5.
Incidentally, ‘“ April the Fifth >’ was
the name of his Derby winner. He
will appear in Cosmo Gordon Len-
nox’s one-act ' comedy, ‘‘ The Van
Dyck,”” with Campbell Gullan and
Donald Findlay. The play will be
repeated in the afternoon programme
on April 15.

TELEVISION COLOURS

In order to improve transmission
conditions on the occasion of the Len
Harvey and Larry Gains fight a
special colour scheme in the ring was
adopted. Butter-cup yellow coloured
canvas on the floor and a blue-roped
ring were used,

O.B. RELAY STATION

The television relay station at
Swain’s Lane, Highgate, for the re-
ception of O.B. relays from the
mobile transmitter is now completed.
Tt is situated 400 ft. above sea level
and signals from the mobile trans-
mitters in any part of greater London
will be picked up at Swain’s Lane and
relayed to Alexandra Palace. Trans-
mission from Swain’s Lane to
Alexandra Palace is by the television
cable which extends from Alexandra
Palace through the West End.

INTERFERENCE

Sir W. Womersley, Assistant
Postmaster-General, replying to a
question by Mr. Rostron Duckworth
on the subject of interference to radio
reception, said inquiries. regarding
the possible scope and operation of a
new Wireless Telegraphy Bill to
deal, inter alia, with the question of
electrical interference with wireless
reception ‘were being actively pursued.
The problem was, however, one of
great complexity, involving consul-
tation with many commercial and
other interests which would be affec-
ted ; he could not give any assurance
that it would be possible to introduce
a Bill during the current session.

TELEVISION COMMITTEE
MEETING

The Television Advisorx Committee
met on March 14 for the first time
under the chairmanship of Lord
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seriously

Cadman. It is understood that pro-
vincial and cinema television were
discussed by the committee. No
official statement regarding the re-
sults of the meeting was issued.

MR. BAIRD ON CINEMA
TELEVISION

Replying to a toast Mr. Baird at
the annual dinner of the London and
Home Counties Branch of the Wire-
less Retailers” Association, in the
course of his speech referring to
cinema television, said: ‘‘ The latest
development was one which at first
sight might not appear to affect the
wireless retailer. © 1 am not sure
that that might not in its final effect
be of great importance to the wireless
trade. 1 am sure if the entertain-
ment industry does take part there
will be a tremendous improvement in
the programmes,”” he declared,
adding that people who were used to
devising programmes in that sphere
might, with all respect to the B.B.C.,
be expected to turn out something
much superior to the B.B.C. There
was the possibility that such pro-
grammes might be sent out on a
wavelength which could be received
in the home.

SCOPHONY BIG-SCREEN
~ TELEVISION

It is understood that negotiations
are now in progress in connection
with the installation of Scophony
television equipment in the cinemas
of Odeon Theatres. It is possible
that Odeon Theatres will take a finan-
cial interest in Scophony.

CINEMA EXHIBITORS
The Cinema Exhibitors’ Associa-
tion Committee on Television held its
first meeting- on March 16 to survey
the television - cinema situation
generally. No important decisions
were reached.

NATIONAL BOXING
ASSOCIATION AND TELEVISION

The Executive Committee of the

-National Boxing Association is to

oppose any attempt to restrict the
televising of professional boxing con-
tests. The view is expressed that tele-
vision of big fights will create a vast
new boxing public which will even-
tually find its way to the boxing
arenas, and it is the intention of the
Association that the boxers shall
share the profits of this source of
revenue.
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TELEVISION SERVICES

In response to a question in the
House of Commons, Sir W. Womer-
sley stated that with regard to the
extension of the television service to
areas outside the range of the Alexan-
dra Palace transmitter, the question
involved serious problems, both tech-
nical and financial. Research is
being undertaken to find out whether
it is possible to relay programmes
from London to other centres via
ultra-high frequency transmitters,
but this would involve a considerable
period before definite results could be
obtained.

CINEMA INSTALLATION IN
GLASGOW

Plans have been passed by the
Glasgow Dean of Guild Court for a
cinema to be erected and equipped
for the reception of television. It is
the first theatre to be so equipped in
Scotland, but how the equipment
will be used has not yet been stated.

This cinema is to serve a new
housing scheme of over 1,600 houses
at a point near Robroyston.

MAKE-UP AND COLOURS

Great progress has been made in
make-up since the early days, when
blue and yellow make-up gave artists
a sickly look. A healthy sun-tan
complexion is all that is needed now
to enable the cameras to transmit a
clear—even flattering—picture of
any face. Bald pates, by the way,
are apt to be a problem, especially if
they have a gleam that reflects the
light; the discreet application of a
darkish tint of powder solves that
little difficulty, however.

To overcome the effect of halation
caused by glistening instruments in
the television orchestra; they are very
rarely polished and, though they are
certainly not the smartest instru-
ments in London, they make a nice
clean picture on the television screen.

So far as costume is concerned, the .

cameras have a definite dislike for
anything black and a pronounced
liking for pastel shades and non-
absorbent material. = Consequently,
evening dress does not televise per-
fectly, and men who wear it in pro-
ductions are sometimes provided with
yellow collars and shirts and ties, so
as to improve the contrast of light
and shade—a flash-back to the early
days of film production. An attri-
bute of the cameras include their
strange ability to see through fog in

a way that makes it merely give a
particularly beautiful texture to the
picture.

At rehearsals the make-up girl sits
before the screen of a ‘‘ monitor »’
set which shows her what sort of a
picture would be going out to viewers
if the show were being televised. She
can, in fact, see both the real people
and their images as television re-
creates them and, scribbling pad and
pencil in hand, she notes flaws in
make-up, to be corrected or modified
before transmission time.

B.B.C. TELEVISION OFFICIAL FOR
US.A.

Mr. D. H. Munro, Television Pro-
ductions Manager at Alexandra
Palace, is to be released temporarily
to the ‘Columbia Broadcasting Sys-
tem of America for work in connec-
tion with the opening of the C.B.S.
television service. He will sail for
the United States of America on May
4 and expects to be away from
London for at least six weeks.

Mr. Munro joined the B.B.C. in
1926 as an announcer at the Aber-
deen station, came to London in 1929
as Production Assistant at Savoy
Hill, and was intimately concerned
with developments in multi-studio
presentation involving the use of the
then new dramatic control panel. As
the operator of an advanced type of
control panel, Mr. Munro was re-
sponsible for co-ordinating the
‘“ Round the Empire ’’ broadcast of
1932 in which King George V gave
the first of his memorable series of

The cubical aerial of the G.E.C

(Scheneetady,U.S.A.) television trans-

mitter. A noteregarding this appears
on the preceding page.
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Christmas messages to the world.

When Mr. Gerald Cock was ap-
pointed Director of Television, in
1935, he chose Mr. Munro as Produc-
tions Manager. The appointment
brought with it an entirely new set
of problems, as no precedent existed
for the organisation of a high-defini-
tion television service. Since the
start of the service in the Autumn of
1936, Mr., Munro has been respon-
sible for studio organisation and
general routine.

TELEVISION IN THE NORTH OF
ENGLAND

An energetic campaign is being
sponsored by Allied Newspapers in
Manchester in order to push forward
the installation of a television trans-
mitter to cover a good part of the
North of England.

It is claimed that a television trans-
mitter in Manchester would cover an
area in which there are already
2,000,000 receiving licences.

THE A.R.R.L. CONTEST

During March the annual C.W,
and telephony contest between
American amateurs and amateurs in
other parts of the world was held. If
anything this year, there appeared to
be more than the usual number of
stations participating.

It does seem that amateurs are
taking a lot more trouble with their
installations, particularly from the
aerial end, for a considerable number
of British stations were using narrow
angle rotatable beams, and in this
way, despite their very low power
were able to put up a good show, as
compared with the Americans who
can use up to 1 kilowatt input.

Unfortunately, most of the central
European stations were absent so
that the number of countries it was
possible to work was still further
reduced.

TELEVISION RECEIVER SALES

It is becoming rather difficult to
purchase a television receiver with-
out there being some delay, for manu-
facturers are now working to capa-
city. One particular maker is over
350 receivers behind delivery, despite
the fact that the manufacturing quota
is 30 per day. In this way, the sales
in the service area will very shortly
reach a high figure, particularly
should there be some more interest-
ing broadcasts, such as the Boon-
Danahar fight.
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TELEVISION PICTURE FAULTS AND
THEIR REMEDIES—V

By S. West
This is the fifth article in a series that has treated the various faults likely to be encountered
in vision receiving apparatus, both from the theoretical and practical viewpoints. Photographs illus-
trating these faults have accompanied thé text and the complete series comprises a concise and lucid
treatment on vision unit design and faults location.

AST month the vision frequency output amplifying
Lstage was treated from the point of view of its
low-frequency response requirements, It is
necessary now to consider the question of the high-
frequency response, from which is assumed the re-
sponse to frequencies from some 10,000 cycles to 2 or
2.5 mcs.  Although there are various circuits for
achieving this end, by far the simplest way to ensure
linear gain at such high frequencies is to include a
cofrecting inductance in series with the anode coupling
resistance of the V.F. valve.

Actually linear response can be secured with a dras-
tic reduction in value of the load resistance, indeed,
with certain types of resistance, e.g., wirewound types
having some inherent inductance, with a sufficiently
low value of load resistance the response can well be
linear to 5 mcs. The gain secured from the stage,
however, is very low as is apparent from the fact that
the gain from such a stage, wherein a pentode valve is
employed, is given accurately by the relation: Gain

- a~vNG

Fig. 1. The effect of incorrect damping in the V.F. stage
is clearly revealed in the above photograph.
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mutual conductance (mA. per volt) X coupling resis-
tance (ohms).

The usual procedure is to employ an inductance
having such a value that in conjunction with the asso-
ciated valve and circuit capacities a resonant circuit
is secured, the frequency of resonance being somewhat
higher than{ the highest frequency the stage is to
handle.

It is not proposed to deal with the question of phase
shift for it is considered that no difficulties will be
encountered in this respect as, in general, if the re-
sponse is linear up to the highest frequency desired
then the phase shift will be of such degree that it can
be ignored. There are, however, two pitfalls likely to
be encountered whilst striving for this stringent fre-
quency response requirement.  First, the ratio of in-

Fig. 2. The curious effect resulting when the oscillator is in-
correctly tuned, coupled with an inadequate frequency response
in the LF. circuits.
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TRANSITION EFFECTS

ductance to resistance must be low, for the circuit
damping is critical if transient distortion is to be
avoided.  If the resistance is too high in value the
abrupt transitions are lost due to the roundings of the
corners of the transient wave, if too low there is a
possibility of ringing occurring in the circuit; this will
distort the wave shape giving rise to effects similar to
those depicted in the photograph Fig. 1.

It is seen in this photograph that the transition from

Fig. 5. With poor overall frequency response con-
siderable loss of definition will result as is apparent
from fthe above photograph.

the black edge of the lettering to the uniform back-
ground is not correctly rendered, the effect being as
though a white border follows the lettering. With a
white- letter the reverse effect would, of course, be
obtained. This effect is due to the fact that the wave
shape rises abruptly from the black edge of the letter
then oscillates momentarily; it is a damped oscillation,
before assuming the correct illumination level.

Secondly, the question of determining what value the
stray capacity has is not without difficulties. So much
will depend upon the form of sync. filter employed and
also, largely, upon the length of the modulating lead
to the grid of the C.R. tube. Also, if the C.R. tube
E.H.T. potential has its positive earthed the capacity
to earth of the grid blocking condenser (which will
necessarily be a large high-voltage affair) will be
appreciable.

Fig. 6. The uneven background illumination in the above

the loss of or inaccurate restoration of

photograph is due to
i the D.C. component.
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There is a method for accurately assessing this total
capacitance, including that due to the input capacity
of the C.R. tube and valves, but this method implies
a certain accuracy in calibration of the apparatus em-
ployed and is therefore not easily applicable.

It is probably reasonably safe to assume that this
output capacity, including that due to the valve, is in
the region of 35-40 uuFds., with an indirect tube con-
nection, and approximately 25-30 uuFds. when a direct
connection is employed.

Suitable values for both the inductance and the resis-
tance to ensure a correct L/R ratio and to permit the
response to be maintained to over 2 mcs. can then be
obtained from the curves given on p. 662 of the Novem-
ber, 1938, issue of this journal. Alternatively, it will
be found that a load resistance of 3,500 ohms and an
inductance consisting of 8g turns of 38 D.S.C. instru-
ment wire close wound on a  in. diameter coil form
will satisfy most requirements.

Some slight experimental adjustment of the turns
number may be required, but it will be preferable to
endeavour to reduce the capacity due to the C.R. tube
feed arrangements before resorting to this measure.
If it proves necessary to remove a substantial number
of turns then the load resistance should also be reduced
in value. It is a simple matter to check that the gain

Fig. 7. The above photograph shows the good defini-
tion and uniform illumination rendered by a correctly
adjusted receiver.

is substantially maintained to the upper high-frequency
limits by applying the output of a signal generator to
the grid of the V.F. valve.

The procedure is as follows: With the generator
connected as above, it is set to produce a signal at
about 1.5 mcs. (200 metres) the output being adjusted
so that the C.R. tube screen is reasonably illuminated.
With careful adjustment of the sync. controls this fre-
quency will produce a large number of vertical white
lines. The frequency is then slowly increased to a
little over 2z mcs., the individual lines, now increased
in number, should still be plainly rendered at am
approximately equal illumination level, although evern
if there is an appreciable change in the illumination
level it can be disregarded; it is the ability of the system
to render this large number of lines plainly that is the
real test. Close examination of the screen will be re-
quired for there will be approximately 200 lines,
though it is not suggested this figure be checked. If
this large number of lines is secured with good defini-
tion it can be safely assumed that the high-frequency
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response of the V.F. stage and associated circuits is
excellent.

Transient
Distortion

It is not such a simple matter to determine the
amount of transient distortion present unless a square
wave generator is employed. This entails construc-
tion of such an instrument, however, as it is an item
not usually available. It is simpler to determine the
performance by examining closely suitable scenes.

Now it is an unfortunate fact that similar transient
distortions can occur in the intermediate frequency
stages of a super-heterodyne vision receiver and, more-
over, if both effects are present at the same time or if
an attempt to make good a response deficiency, due
to the I.F. amplifier, by overcorrecting the V.F. stage
is made, very unpleasant picture distortions will result.
(See Fig. 2.) This photograph gives some idea of
what to expect, but actually the effect is manifest by a

Fig.8. The caption photographed above furnishes an excellent

indication of the correct picture proportions and frequency

response to aim at. The small serrations at A should be

plainly visible and the centre pattern should be a true circle.
large variety of such distortions. In general, it can
be assumed that where it is possible to eradicate this
fault by tuning the oscillator for maximum sensitivity,
then it is likely, though not necessarily so, that the
I.F. pass band is inadequate or non-linear.

Figs. 3 and 4 depict similar effects. In each case
where pictures such as these are secured, either the
I.F.’s pass band characteristic, or the setting of the
oscillator tuning, should be suspect. Fig. 3 actually
is taken from a receiver whose I.F. amplifier had a
very marked tendency to ‘‘ring.”’ Such a condition
is mainly engendered by a non-linear response within
the I.F.’s pass band and suitable re-adjustment or an
increase in the circuit damping will invariably effect a
cure.

Ghost
Images

Two somewhat similar effects, not illustrated here,
are worthy of mention. The first is a picture in which
the subject matter appears as though in relief; such a
#ault is invariably due to incorrect oscillator tuning and
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is caused by an over accentuation of the higher modu-
lation frequencies in relation to the low. It is conceiv-
able that such an eftect could occur due to a coupling
condenser in the V.F. stage becoming open circuited
and it is perhaps as well to check such components.

The second effect is very similar to that depicted in
Fig. 3, but, in this case, the subject matter is broken
up into a number of such ghost images as are shown
in this photograph. Generally speaking, this trouble
is more usually experienced in single sideband ampli-
fiers where the requirements in regard to phase shift
and linearity are very much more stringent than are
those for a double sideband amplifier.

Whilst referring to Fig. 3 it can be added that a
precisely similar effect as is depicted obtains when the
aerial termination is not correctly matched either at
the receiver or to the aerial. The severity of this effect
is largely determined by the length of the aerial feeder,
for the fault is due to reflections occurring in this;
that is to say, due to the mismatch, reflections occur
in the feeder and thereby give rise to secondary images
delayed according to the distance they have travelled,
this will result in the production on the screen of ghost
images rendered later than the true image.

Inadequate Frequency 1
Response

‘To give an idea of the effect in the received picture
due to an inadequate overall frequency response
characteristic, the photograph Fig. 5 is reproduced,
though it is hardly necessary to show what constitutes
a poor picture. However, the lack of definition can
be noted, due in large measure to the fact that unless
the high-frequency response is adequate, sudden tran-
sitions cannot be truly rendered and rapidly repetitive
transients not at all.

The photograph Fig. 6 shows the big improvement
in definition resulting when the response at high fre-
quencies is reasonably good, although this photograph
is mainly included as it depicts a fault which is quite
common. Examination will reveal that the back-
ground illumination is very uneven, the white lettering
being followed by dark areas. This effect is common
in receivers where the D.C. component is lost as far
as the tube modulation is concerned, but it can occur,
though not so readily, in receivers employing a direct
tube connection.

Upon a cursory examination of a circuit wherein the
tube is connected directly to the V.F. valve's anode,
which is in turn D.C. coupled to the demodulating
diode, one is tempted to think that the D.C. component
is accurately preserved, but it is necessary to take into
account the time constant as a whole or in part of the
H.T. supply circuit which can influence the D.C. level.
The effect of these circuits can be largely . removed,
but there exist a number of reasons why a direct tube
connection, to a V.F. stage, should not be employed,
and in the writer’s view it is preferable and simpler
to employ some form of D.C. restorer, especially as
such a device is invariably necessary for most types of
sync. pulse separators.

Even where a D.C. restorer is employed, however,
care in the choice of the circuit constants is necessary
for, unless the time constant of the restorer is high, it
will be unable to maintain the D.C. level throughout

(Continued on page 220.)
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PATENTS AND PROGRESS

Specially Compiled for this Journal

F. Fischer and M. Lattmann

2 B. M. Crowther ::

Marconi’s Wireless Telegraph Co., Ltd.

:: The General Electric Co., Ltd.,, and F. R. Jones :: V. Zeitlinn, A. Zeitlinn and V. 'Kliatchko 2

H.

Incandescent Screens

(Patent No. 496,662.)
HEN a televised picture is to
\8} be reproduced by incandescent,
as distinct from fluorescent
light, it is necessary that each ele-
mental point on the screen should
cool off rapidly, i.e., it must change
from white heat to dark heat in one-
twentieth of a second, in order to
avoid blurring due to *‘ after glow.”
For this reason the screen is best
made as a mosaic of cells; each cell
being covered with a layer of the
‘incandescing material. At the same
time it is necessary to prevent the
heat from spreading laterally from
cell to cell.

With these objects in view, a very
thin layer of tungsten is deposited on
the upper surface of a cellular
material, the side-walls of each cell
then being covered with a deposit of
carbon to prevent them from radia-
ting heat sideways.

The cellular material is prepared
by chemically ftreating an organic
tissue, -such as the pith of the elder
tree, or by carbonising a velvet-like

.o
e

G. Lubszynski

Electron Multipliers

(Patent No. 497,406.)

An electron multiplier is combined
with a cathode-ray television-trans-
mitter in order to strengthen the pri-
mary stream of electrons by second-
ary emission. The difficulty is, how-
ever, to avoid distortion. If, for in-
stance, the original stream is pro-
jected on to an ordinary ‘‘ target *’
electrode, where the secondary emis-
sion takes place, all the picture
points will not be in the same focus
unless the surface of the electrode is
suitably curved.

The drawing shows a cathode-ray
tube designed to overcome this
defect.  The picture P to be tele-
vised is first projected on to a sen-
sitive cathode C, which is made
slightly concave, as shown. The
liberated electrons are then drawn
through a series of ‘‘ ring ’’ anodes
A, Ar until they strike against the
‘““target >’ T, which is also made
concave. The reflected stream now
intensified by secondary electrons
passes on through a second set of
ring anodes A2, A3 until it reaches

e =

Eleetron multiplier
transmitter tube.
"Patent No. 497,406.

G. S. P. Freeman

stream from the gun G of the tube,
the resulting signals being fed to an
amplifier V..—B. M. Crowther.
Television Transmitters
(Patent No. 497,551.)

In order to increase the signal-to-
noise ratio of the signals produced in
a tube of the Iconoscope type, .the
scanning-beam current is first of all
cut down in order to reduce the
‘“ shot ”’ effect. At the same time,
the capacity of the cells on the mosaic
screen is made as small as possible
by mounting the sensitised caesium
on a thick backing-plate of insulating
material. This helps to increase the
sensitivity of the device.

The emission current, produced by
the impact of the scanning-stream
upon the mosaic electrode, is then
passed through two electron-multi-
pliers, which are mounted symmetri-
cally about the screen. The picture
signals are thus strengthened by

b e
Mounting for Cathode-ray tube.

fabric. The screen when prepared is
‘mounted on a metal backing plate.—
F: Fischer and M. Lattmann.

the mosaic screen S. Here it pro-
duces the usual ¢‘ charge image '
which is scanned by the electron

secondary emission before being fed
to the first amplifier.—Marconi’s
Wireless Telegraph Co., Ltd.

The information and {llustrations on this page are given with peérmission of the Controller of H.hll. Stationery Office.
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C.R. Tube Mounting

(Patent No. 497,626.)

The cathode ray tube of a tele-
vision receiver must always be
mounted so that the screen on which
the picture is projected occupies a
definite position in the cabinet. On
the other hand, all cathode-ray tubes
are not exactly of the same length,
owing to unavoidable variations in
the process of manufacture, It is
convenient therefore to provide an
adjustable mounting for the tube.

The figure shows how this is done.
The stem end of the tube (not shown)
fits into a canister T which is held in
a wooden collar W.  The collar is
formed with a wedge-shaped recess R
which slides to and fro over an inter-
locking ridge K running along one
wall of the cabinet. Once the pro-
per position has been found, the
collar is fixed firmly in place by
tightening-up the screw S.—The
General Electric Co., Ltd., and F. R.
Jones.

Deflecting - Plates
(Patent No. 497,631.)

There is a tendency for the lines

of force set up between the scanning-

Deflecting’ plate arrangement.

plates of a cathode-ray tube to
diverge outwards beyond the edges
towards the metallised lining S of
the tube, as shown in Fig. A. This
‘“ spreading ’’ ‘or curvature of the
lines causes the outer parts of each
‘“ sweep ”’ of the scanning-stream to
have a slightly different focal length
from the stream forming the inner or
central parts of the sweep, and so
gives rise to a lack of definition at
the marginal parts of the picture.
The difficulty is overcome, accord-

ing to the invention, by bending the
ends of the deflecting-plates P, Pr
slightly inwards, as shown in Fig. B.
Or small auxiliary electrodes E, Er
and Ez, E3 may be arranged as
shown in Fig. C, slightly inside the
edges of the plates, for the same pur-
pose. Each pair of auxiliary elec-
trodes is connected together, and the
two pairs are fed separately with
biasing voltage from potentiometers
R, Ri.—V. Zeitlinn; A. Zeitlinn;

and V. Kliatchko.

Electron-Optics

(Patent No. 497,645.)

In an image-dissector, the picture
to be televised is first projected on to
a photo-electric cathode = where it
liberates a ‘‘ composite ’ stream of
electrons, which varies- in intensity
from point to point of its cross-sec-
tion according to the light-and-shade
values of the original picture. The
composite stream is next focused
electron-optically on to a mosaic-cell
screen, where it produces an ‘‘ elec-
tric image *’ out of the charges built
up on each cell. The screen is then
scanned by an electron beam, which
liberates each ‘‘ charge ’ in succes-
sion and so produces the signalling
current.

In such a system it is desirable, for

A the sake of clear definition, to use as

large a cathode and mosaic screen as
possible. On the other hand this in-
creases the difficulty of focusing the
composite ** picture *’ stream by elec-
tron-optical methods, since the
latter produce less distortion when
the cross-section of the stream is
kept small,

According to the invention, a
compromise is effected by using a
converging pair of coils to reduce the
cross-section of the stream coming
from the cathode, before it enters the
electron focusing field, after which it
is enlarged again before it reaches
the mosaic screen.—

H. G. Lubszynski.

¢ Mosaic ’’ Screens

(Patent No. 498,134.)

The mosaic-cell electrodes used in
pick-up tubes are generally made by
spreading a thin layer of silver over
a suitable base-plate, say of mica, and
then heating the plate to a tempera-
ture at which the silver breaks up
into small globules, which may then
be made photo-sensitive by treat-
ment with caesium.

It has now been found that if the
layer of silver is made sufficiently

APRIL, 1939

thin, the metal breaks up, more or
less automatically, into a ‘‘ mosaic *’
of small globules, sufficiently insu-
lated from each other for the purpose
in view. This avoids the necessity
for any subsequent heat-treatment.
The critical thickness at which the
layer breaks up is determined, in
practice, by measuring the effect it
has on the transparency of the mica
base-plate. ~ When the transparency
falls to approximately 75 per cent. of
its original value, the correct amount
of silver has been deposited.—
G. S. P. Freeman.

‘Summary of Other Television
Patents

(Patent No. 497,116.)

Separating synchronising impulses
from picture signals, in a system
where synchronising is effected by
interrupting the carrier-wave.—N. V.
Philips Gloeilampenfabrieken.

(Patent No. 497,206.)

Means for coupling a television
receiver to a dipole aerial in such a
way as to increase its sensitivity.—
N. V. Philips Gloeilampenfabrieken.

(Patent No. 497,217.)

Transformer coupling giving a
wide-band response and suitable for
the intermediate-frequency stages of
a television receiver.—Radio-Akt.
D. S. Loewe.

(Patent No. 497,371.)

Circuit for filtering-out the syn-
chronising-impulses produced by sup-
pressing the carrier wave in a tele-
vision system.—E. P, Rudkin.

(Patent No. 497,404.)

Television system in which the
separate elements of a viewing screen
are made to diffuse light to an extent
which depends upon the strength of
the transmitted signals.—P. M. G.
Toulon.

(Patent No. 497,566.)

Method of producing photo-electric
screens of the mosaic-cell type for
use in television.—H. Rupp.

(Patent No. 497,605.)

Generating and radiating synchro-
nising-impulses made up of two
separately-modulated carrier-waves.
—Farnsworth Television Inc.

(Patent No. 497,808.)

Screening the control or deflecting
electrodes of a cathode-ray tube in
order to prevent distortion.—
C. Lorenz Akt. and W. Rogowski.

(Patent No. 498,146.)

Light-cell  utilising  supersonic
‘“ pressure ’’ waves for variable-
width recording on a cinema-film.—
Scophony, Ltd., and G. Wikken-
hauser.

The information and illustrations on this page are given with permission of the Controller of H.M. Stationery Office:
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A RECEIVER FOR
MECHANICAL TELEVISION

By J. H Jeffree

In preceding issues
details of a simple
mechanical-optical
system for home con-
struction have been
given. This article
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describes the radio
receiver for use in
connection with this
system. Full con-
structional  details
will be given next
month.

A photograph of the combined sound and vision receiver for mechanical television.

HE fact that the steel ball scan-

ning system recently described

works at somewhat reduced de-
finition makes it permissible to use
with it a vision receiver with lower
vision frequency response than is cus-
tomary.  Since frequency response
and magnification are inversely re-
lated to each other, this reduction in
the former makes possible a propor-

CRYSTAL
RESPONSE

Overaie
Rasponss

BAND - PASS
RESPONSE

Fig. 1.—Response curves.

tionate gain either in the latter or in
some equivalent respect such as re-
duced cost or addition of refinements.

After a good many experiments,
starting with attempts to cut the cost,

D

above all things, to a minimum, it
seemed in the end more profitable to
include the sound, in a simple receiver
of relatively low cost and high gain,
rather than to provide vision only in
the cheapest possible one. Sound is
necessary, and its cost, if a scparate
receiver is built, has to be included in
the total. We therefore present here
a simple and somewhat unorthodox
receiver with modulated 10 mc. vision
output suitable for operating a super-
sonic light cell and giving also a small
output of the television sound in-
tended to be fed into the pick-up ter-
minals of an ordinary Dbroadcast
receiver, or into any sound amplifier,
but sufficient also to operate head-
phones, which is a convenience when
experimenting.

The design considerations start
with the requirements of the super-
sonic relay. This, in the simple
form used in the mechanical set, needs
something like 100 volts of modulated
10 mc oscillation, the required modu-
lation being negative, so that the
sync. signals are peaks of oscillation.
This suggests at once the use of
some form of grid modulation, so as
to restore the D.C. picture compo-
nent by rectification at the modulator
grid, without a separate valve. One
could, for instance, use a small 10
mc oscillator driving a suppressor
grid pentode with the vision signals
applied to the control grid.
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To obtain good definition with the
simple light relay, however, some
sort of correction of its frequency
response curve 1s desirable, and the
best arrangement is probably a band-
pass input circuit to it, the peaks of
the band pass bheing arranged on
either side of the crystal peak. (IFig.
1.) This involves two 10 mc tuned
circuits, and if a third, for the driver
valve, is added, the adjustment is
somewhat tricky. If it is wrong,
the advantage of the band pass is
lost. In this receiver, therefore, we
are grid modulating a self oscillating

I

LB
I

it

Fig. 2.—Band pass Oscillation Circuit.

pentode to save the extra tuned cir-
cuit adjustment..

An oscillator in a band-pass circuit
such as Fig. 2 automaticaly oscil-
lates, if the two circuits are about in
tune, at the centre of their band-pass
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response; it will therefore only be
necessary to adjust them, alternately,
till the maximum crystal response is
secured, to have the whole thing cor-
rect. (This would only not be the
case, if the crystal coupling drew so
much energy, at resonance, as to
damp the oscillation markedly.)
Now grid modulation of an oscil-

. ,

-

AY |
PL

Fig. 3.-—Grid modulation oscillator circuit.
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Fig. 3a.—Grid modulation of oscillator.
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lator is not always possible. In such
a circuit as Fig. 3 it is possible only
so long as the oscillation is gentle
enough not to swing the grid into
grid current; if it is too strong, and
this occurs, the grid current, and not

the modulation, regulates the oscilla-
tion.  The desired condition only
obtains when the effective feedback
amplification ratio (grid back to itself)
lies between 1 and 2, and as it ap-
proaches 2 the sensitivity to modu-
lation goes up rapidly. Now since
the effective value of this magnifica-
tion factor depends on the momen-
tary mean grid voltage which is
following the modulation, distortion
is probable and the arrangement is
somewhat critical anyhow. It is,
however, very sensitive to modula-
tion.

If a resonant circuit be connected
as in Fig. 4, Hartley fashion, be-
tween plate and screen of a pentode,
and the valve oscillates, it will be
possible to modulate it to some
extent, as the conditions are different
from the former case. The oscilla-
tion is likely, however, to be weak
and easily stopped by negative modu-
lation. If, however, the control grid
be blocked to the oscillation by a
choke (dotted) it will receive enough
excitation from the screen, by inter-
electrode capacity, to assist markedly
in maintaining oscillation, and modu-
lation can still be applied.

Moreover, the increasing effective
feedback with positive modulation
can be partly offset by the increasing
screen damping with stronger oscil-
lation, so that the adjustment of the
circuit is not critical. It can, how-
ever still be stopped oscillating by
strong negative modulation, an
occurrence which shows as blank
areas in the picture following the
highlights; so a small unmodulated
triode can be added in parallel to
maintain a weak oscillation at such
times. Fig. 5 shows schematically
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the resultant circuit. In practice, a
20 mmfd. condenser from screen to
grid to supplement the inter-electrode
capacity, improves the performance,

Fig. 4—Hartley resonant circuit.

!
_\_ |

lmall‘

Fig. 5.—Modulated oscillator with sustaining

valve.
without making it too difficult to
preserve the higher modulation
frequencies.

A
WY

N : . + HT
The complete circuit of the radio receiver for mechanical television.

218



APRIL, 1939

By including a grid leak and con-
denser system of a suitable time: con-
stant-the D.C. component is restored
without more ado.

This arrangement requires about
10 volts (swing) of picture signal
(negative).  This can be provided
economically by a leaky grid detector
followed by one V.F. stage, and the
gain of the two can be about 500
times without making the detector
operate at too low a level. At our
reduced frequency response a greater
gain-could easily be attained, but cer-
tain decoupling considerations also
come in in this connection.

Using a single power pack, low-
frequency stability is less easy to
secure in a receiver for mechanical
reception as in others, as large varia-
tions in modulator plate current have
to be catered for. The arrangement
above outlined would almost certainly
‘‘ motor boat *’ if no further precau-
tions were taken. Accordingly,
since we have something in hand as
regards efficiency, the detector has
been arranged as in Fig. 6 (schema-
tic); ‘the high plate resistor and low
following grid resistor reducing the
feedback impulses from the H.T. till
they are about equal and opposite in
effect to those entering through the
V.F. stage plate circuit. The de-
tector then operates, of course, at a

>

—

Fig. 7.—Conventional correcting inductance.

low plate current, but not low enough
to overload on the signals it has to
handle. Not only feedback, but also
H.T. ripple effects, are greatly re-
duced by this circuit, so that no ex-
ceptional smoothing of the supply
will be called for.

Referring back to the.modulator,
the choke in its grid circuit not only
blocks the 10 mc. oscillation but acts
also as a correcting inductance for the
V.F. response. A correcting induc-
tance is more usually connected, as
in Fig. 7, in series with the plate load
and in parallel with the valve capa-
cities whose effect it corrects; at the
frequency at which these shunt capa-
cities have an impedance equal to the

plate (plus grid) load, the inductance
can have half this impedance and will
then correct smoothly up to about this
frequency without attenuation,
Another possible connection, how-
ever, is that of Fig. 8, where the in-
ductance is between the two parts of
the shunt capacnty contributed by the

/00000
0000
o-/ o-/
L
“oo0 .
OfT. VF

Fig. 8.—Minimising L.F. feedback.

plate and grid. If, as is usually the
case, these are fairly equal, the in-
ductance may have four times the
value of the previous cases and the
plate load twice; the gain is then
doubled, and the level frequency res-
ponse is no less than before, rather
greater, actually, but the phase error
is rather worse.  The arrangement
will well serve for our present pur-
pose, however, and fortunately a
short-wave choke of the correct in-
ductance is available. The response
could be pretty flat up to a megacycle,
if a 7,000 ohm resistor were used for
R.19, but 5,000 ohms has been speci-
fied to peak a little at 700 kec. Since
no suitable choke for the detector
plate circuit seems to be obtainable it
has been left uncorrected; the loss
thus occasioned is not great up to a
megacycle, and is corrected as above
up to 700 kc., which applies for the
mechanical set.

There is no reason why the above
arrangements, from the detector on-
wards, should not be used in a
straight set, and where a really
strong signal is available the addition
of one R.F. stage, and reaction to the
detector by a cathode tap to the grid
coil, would make a very simple vision
receiver for a mechanical set.
Probably, however, two R.F. stages
would more usually be required.

The set to be described, however,
converts the sound and vision simul-
taneously, from 41.5 mc. and 45 mc.
to 3.25 and 3.75 mc. respectively, by
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viously discussed.
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a simple frequency: changer oscilla-
ting on 41.25 mc. (It can equally
well operate on 41.75 mc. on the
other side of the sound carrier, when
the vision I.F. will be 3.25 mc.]

Most of us have used, in earlier
ages, a simple oscillator as converter
to bring in S.W. signals on the
domestic set. In the present case,
since two rather widely separated
signals are to be received together, it
seemed hardly necessary to use any-
thing more complex than this The
input circuit cannot (without band
pass arrangements) be in tune to both
at once, and further it must not be
too sharply tuned to the vision, ov it
will cut the sidebands; in fact its
parallel impedance to the vision sig-
nals should not be very much more
than 1,000 ohms, for this reason. If
the oscillator circuit of a convertor be
tuned to 41.25 mc. it will have round
about 500 ohms impedance to the
vision signals, so that the difference
is not very great.

An R.F. stage is clearly desirable
to avoid radiation on 41.25 mc., and

Fig. 8.—Series correcting inductance.

its aerial circuit can be adjusted to
favour the vision rather than the
sound, to balance the bias the other
way of the frequency changer. In
practice it suffices to have an aerial
coil which resonates approximately at
45 mc. with the by-pass capacities,
and this has been provided. Its im-
pedance, owing to the degree of
coupling of the balanced feeder, is
under 1,000 ohms, and no perceptible
gain is got by closer tuning.

The 1.F. circuits also need no
tuning. They have to pass a band
from about 3.25 to § mc., and are
actually V.F. type couplings with the
correcting inductance between the
plate and grid, as in the stages pre-
The values, of
course, are different, and since we
have not found a suitable commer-
cially available choke of the desired
140 micro-henries inductance they
will have to be home constructed.
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These two I.F. couplings together
peak slightly between 3 and 5 mc.,
and have a response curve suitable
for amplifying the vision carrier on
3.25 or 3.75 mc. and at least plus
or minus 1 mc. of sidebands, without
serious losses. The gain is about 20
per stage.

Separation of the sound and vision
is facilitated by the wide difference of
their LF. frequencies. A S.W.
choke L4 of 1,350 microhenries
(similar to that used for the V.F.
correction) in series with a 0.0003
condenser C11 to earth constitutes an
acceptor circuit for 3.25 mc. effec-
tively withdrawing it from the vision
circuit, while the choke at the same
time keeps the vision out of the
sound. ‘The vision coupling, through
a small (30 mmfd.) condenser C.ro to
the detector grid which, with the
8,000 ohm grid leak, has an input
impedance of about 4,000 ohms, con-
stitutes a high-pass filter which helps
to keep the sound out, even if it is
not converted exactly to 0.25 mc.; in
particular if its frequency is lower;
as a result there is not much intrusion
if the convertor oscillates anywhere
between 41.25 and 41.75 mc,

Tuning consists merely in first
bringing in the sound and then adjust-
ing till it no longer intrudes on the
picture; it is not at all critical. At
other positions of the tuning the
sound will not be heard, but the vision
can be received, in places more
strongly than at the correct setting;
it will, however, then be more or less
lacking in definition and mixed with
sound patterns.

It may be noticed that this detector
coupling will necessarily cut the
vision signals sharply at a frequency,
determined by the small coupling con-
denser Cro, at which this, with the
choke, forms an acceptor circuit.
The values given provide for the full
definition of the mechanical set; if,
however, it were reduced to 20
mmfd. the response would go on to
1 mc., and the sensitivity not be
much diminished.

One further point of importance
concerns the precautions taken to
reduce interference from harmonics of
the light relay oscillator. These tend
to enter mainly by conduction along
the H.T., and heater supply leads,
and are reduced in effect by the con-
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densers Ci18, 19, 2o, 21 and R22 and
L7. The last is merely a few turns
in the heater wiring. One side of the
heaters is earthed to the chassis, so
there are only two supply leads, H.T.
and one heater, the chassis forming
the returns.

The wiring is consequently very
simple. It is nearly all carried on the
central partition on which the valves
are mounted, and should be done as
far as possible before assembling the
rest of the chassis. The supply leads
go from side to side of this partition
through the holes under the valve-
holders, and start from the terminal
saddle in compartment 6.

The only wire under the base is the
screened connection of the oscillator
cathode to the variable resistor R23,
which is mounted in front in compart-
ment 2. This has been put under the
base only for convenience, so there is
no reason why a foil-covered wooden
base should not be used if preferred,
and this wire run elsewhere. The
construction shown is easy, however,
and can be in 18 gauge aluminium
sheet.

Full constructional details next month.

BAIRD RECEIVERS

In our Buyer’s Guide to Television
Receivers, published in last month’s
issue, an error occurred in the title
of the Baird Table model, which was
described as the Tzo. Actually, the
model number of this is T18. A mis-
print also appeared in the statement
that Mr. Baird gave his first public
demonstration at Selfridge’s in 1935.
This, of course, should have been
1923.

Electron Optics. By the Research
Staff of E.M.1., Ltd. (Cambridge
University Press, 6s. net.) 103
pp- 45 figs.

‘This monograph is one of the
series of Cambridge Physical Tracts,
of which three have already appeared,
and is edited by Dr. Klemperer. The
treatment of the subject is on con-
ventional lines and deals with the

fundamental principles leading to
electrostatic and magnetic lens
systems. The theoretical discussion

is followed by a chapter on the prac-
tical applications of electron optics in-
cluding the electron microscope and
electrostatic  picture transformer,
Zworykin’s device for projecting an
image comparable in size with the
original electron emitting object.

A short bibliography, containing
references to the more important

E.M.I. patents among other things,
is included.

In a monograph of this type the
subject naturally cannot be treated at
great length, but it is a useful book
of reference for those who wish to
understand the main principles of the
subject without going too deeply
into the innumerable applications.

“Picture Faults and their
Remedies ”
(Continued from page 214).

the changes in a line’s modulation;
particularly is this the case when the
load resistance of the D.C. restorer
has its effective value reduced during
white modulation. This can happen,
for example, due to the lowered input
resistance of a sync. separator valve
during modulation, or for other rea-
sons. The point is that a high time
constant 1s required for the D.C.
restorer throughout the picture modu-
lation cycle, and if this is not ensured
the effect in the picture will be, for
example, an apparent black band
backing up a row of white letters,
and similar effects, some of which are
revealed by Fig. 6. A time constant
equal to approximately half the pic-
ture area’s scanning time appears to
be satisfactory, but considerable lati-
tude is permissible providing it is not
less than a few lines.
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Long Distances on 5 metres

The Java station PK2WL who is
heard so regularly on 10 metres, has
now decided to operate on 5 metres
and hopes ultimately to be heard and
to make contact with European ama-
teurs. He is using an input of 250
watts and proposes to contact Euro-
pean stations on 1o metres and then
to transfer to 5 metres to see whether
or not the signals will cover the
distance.

It would be rather interesting to
hear from any readers who may pick
up PK2WL and reports would be
very welcome.

A_C.S. Radio are specialising'in com-
munication receivers which are shop
soiled, but have had the very minimum
of use. These shop soiled sets are as
good as new for they are completely
overhauled and supplied on a special
approval system. Most of the receivers
are merely demonstration models and
include such bargains as a National
NC-80X at f£21, a Scott 15 with 12 in.
loudspeaker f£17 1os., a Sky Challenge
IT, £21 10s. and a National NC-100
with cabinet loudspeaker for £27 10s.
G2NK, the technical manager of A.C.S.
at 16 Gray’s Inn Road, W.C.1 will
demonstrate any of these receivers.
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THE ANALYSIS AND DESIGN OF
VIDEO AMPLIFIERS

By S. W. SEELEY and C. N. KIMBALL *

HE ideal video amplifier should

I have flat frequency response and

constant time delay over the
band of frequencies required for
adequate reproduction of the trans-
mitted picture.

The importance of maintaining the
characteristics of individual video
stages as close to the ideal values as
possible is accentuated in cases where
numerous stages are connected in

License Laboratory, Radio Corporation of America

decrease as the frequency is in-
creased, resulting in a decrease in
gain at the higher frequencies. The
loss in gain is accompanied by a
phase delay.

There are several ways to reduce
the effect of the load-circuit capaci-
tance. One method involves the use
of a very small load resistor, whose
resistance is so low compared to the
reactance of the shunt capacitance at

-

Figs. 1
and 2

are obtained by inserting a peaking
coil in the load circuit, to maintain
the load impedance at a constant
value, or whether the desired effect
is obtained by the use of a coupling
circuit, such as a low-pass filter, be-
tween successive stages of the
amplifier.

Four types of high-frequency video
load circuits will be discussed here:
(1) Uncompensated load circuit. (2)

cascade. This is true because the
overall gain is equal to the product
of the individual stage gains, while
the net time delay is equal to the sum
of the time delays of the individual
stagces.

It may be said, in general, that it
is quite difficult to maintain both time
delay and gain constant over a wide
band. Generally a compromise is
made, -with neither the gain“or delay
exactly constant, but with both satis-
factorily close to optimum values.

All the video-amplifier circuits
which have appeared to date consist
essentially of resistance - coupled
stages, each provided with some form
of high-frequency gain and phase
correction. The decrease in ampli-
fication and introduction of phase
distortion at the higher frequencies
in an uncompensated amplifier is a
direct result of the existence of un-
avoidable shunt capacities, which are
found in any circuit containing valves
and associated components. The re-
actance of these shunt capacities
appears as part of the plate-circuit
load, and causes its impedance to

R_CZ Review, January 1939

the highest video frequency that the
reactance has no effect on the gain or
phase characteristics. This arrange-
ment would possess no practical
advantages, because of the great loss
in gain per stage entailed by the use
of a small plate resistor. (The gain in
a video-amplifier stage may be taken
generally as the product of the valves
mutual conductance and the plate-
load impedance.

High-frequency
Considerations

A more practical way to obtain
adequate high-frequency performance
is to employ a circuit containing in-
ductance to offset the loss in gain
due to-shunt capacitance. In this
way essentially constant gain may be
obtained, without resorting to abnor-
mal reductions in the value of plate-
load resistor.

The expedients employed to extend
the frequency band in which constant
gain obtains are described variously
as correction circuits or peaking
circuits.  These may take any of
several forms, depending upon
whether the wide-band characteristics
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compensated circuit containing a
peaking coil in series with the load
resistor—known as shunt peaking.
(3) Compensated load circuit in which
a =-type low-pass filter is employed
as the coupling element—known as
series peaking. (4) Combination of
shunt and series peaking.

The analysis of these various types
of load circuits and the evaluation of
their relative merits is somewhat
simplified and made more readily
adaptable to direct comparison by the
use of the following list of symbols
and definitions.

V, and V,=Two successive valves of
a video amplifier circuit.

circuit of V.

-Total capacitance shunt-
ing the load circuit. This
includes tube and wiring
capacitances.

C,=Total output capacitance

of V,.
C,=Total input capacitance
of V,.
C./C,=m.

L,=Inductance of peaking
coil in series with plate-
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load resistor of T, (shunt
peaking).
L,=Inductance of peaking
coil connected between
plate of V, -and grid of
V, (series peaking).
fo=Top frequency in
video band.
f=Any frequency in video
band above 1 kec.
®=Phase delay in radians
(caused by reactance in
plate-load circuit).

the

Time

delay in
w

seconds (due to reactance

in plate-load circuit).
Ar=Departure from constant

time delay (seconds).
It should be noted at this point that,
in general, maintenance of a flat fre-
quency-response characteristic  (at

high frequencies) in a video amplifier

stage usually will result in sufficiently
uniform high-frequency time delay so
that correction expedients which
might be applied to produce an en-
tirely uniform delay (and which might
alter the response somewhat) are not
usually necessary or desirable,

In this connection it is important
to observe that the high-frequency
performance of the amplifier deter-
mines the quality of the picture along
any horizontal line, i.e., the horizon-
tal detail and resolution, If both
gain and delay characteristics are flat
the picture is reproduced exactly. If
the gain is constant in the video band
and.the time delay varies with fre-
quency ~all the higher frequency
components are reproduced pre-
cisely in their proper relative am-
plitudes, but the location of the
various picture elements is not cor-
rect, because of the different amounts
of time taken for passage of the
different frequencies. This results in
inferior reproduction of horizontal
detail.

The magnitude of the time-delay
variations, Aq (departure from the
desired constant value) in an ampli-
fier stage may be written in a num-
ber of ways. One method of expres-
sing A, which will be used in this
article, evaluates the departure from
constant time of transmission as a
fractional part of a period at the top

video frequency, i.e., Ar=K/fo=
KTo.
CirculT 1—RESISTANCE - COUPLED

Vipeo AmpLIFIER UTILISING No HicH-
FREQUENCY PEAKING EXPEDIENTS.

The plate load Zj comprises the
load resistor Ry in parallel with the

total shunt capacitance, Cr. The
gain, which is equal to Gm Zj,, falls
.off as the frequency is increased
-according to

Gm Ry,

A 1+ (27fCpRy)?
C ¢ at the top frequency, fo, we have
If we let Ry, equal the reactance of

gain=GmZy, =

Ry=—o
2afoCr
and
Gm RL
gain = .
v 1t+(f/fo)’

At this frequency where R =
1

——, the gain is 70.7 per
2nfo C

cent. of the gain at low frequencies

(f=10 ke, for instance). The departure

from constant time delay at fo is

0.034/fo, i.e., 3.4 per cent. of the
period To at the top frequency, fo.
With fo=3 Mc, AT is 0.011 micro-
seconds.  This is the difference in
time delay caused by the presence of
shunt capacitance in the plate-load
circuit.

[t should be evident that the gain
of this type of load circuit is not suffi-
ciently constant to permit its use in a
video amplifier, unless the load
resistor is made small compared to the
total shunt-load reactance at the top
video frequency.

‘While this analysis is included pri-
marily to demonstrate the behaviour
of an uncompensated. circuit, and as
a basis of comparlson for other com-
pensated circuits to follow, it can be
put to use as a means for measuring
the total load-circuit capacitance of a
video stage. The method makes use
of the fact that the gain of an uncom-
pensated stage falls to 70.7 per cent.
of its low (10 kc.) frequency value at
a frequency for which the reactance
of the capacitance in question is
equal to the plate-load resistance.

2
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The measurement of the point of
0.707 response may be determined by
noting the frequency at which the in-
put to the stage under test must be
increased to /2 times its low-fre-
quency value, to maintain constant
stage output.

The indicating device may include
the following valve in the chain,
which should have a low' (100-ohm)
resistor connected in its plate circuit
to provide a voltage drop which can
be read on a valve voltmeter. The
bias of this second tube should be
maintained at its operating value, to
preclude any error due to input capa-
citance variation with bias. A
variation of this connection applies
the valve voltmeter across the load
resistor Ry, (with the following tube
in circuit) and measures the output
across Ryp. The capacitance contri-
buted by the valve voltmeter must be
known and taken into account in
this measurement,

CircuiT 2—VIDEO STAGE COMPEN-
SATED BY A CoIL IN SERIES WITH THE
Loap REesisTorR (SHUNT PEAKING).

This type of video stage may be
compensated (the plate load-circuit
impedance made essentially constant
over the required frequency band) by
inserting a properly proportioned in-
ductance in series with the load re-
sistor. The peaking-coil inductance
is determined by the values of Ry,, Cr,
and the top video frequency, fo.

Ry is chosen to equal the reactance
of Cr at the top frequency, fo, (Cr
is measured with L, not in circuit, by
either of the methods previously des-
cribed). Therefore,

I

2rfoCry
The value of L, is determined from
Ry

RL=

ZWfQLl =

fo-

at the top frequency,

2

Hence, Ry,
L1= D
Tfo
The resonant frequency of L, and Cy
is seen to be 3/ 2 times the top video
frequency, fo
The gain is essentially constant, up
to the frequency fo, and is equal to
GmRL.
The values selected for compensa-
ting the circuit
I R L
and L,=

RL =
2rfoCoq 4 fo
are not necessarily productive of the
best phase and amplitude response.
Other authors have shown that more
nearly constant time delay and am-
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plitude response may be obtained by
using slightly different values of Ry,
and L,.

If we designate the ratio of load
resistance, Ry, to capacitive reactance
X ¢ at the top frequency by p, and the
ratio of inductive to capacitive reac-
tance at fo by s, we ave

R

p= —— =27)oCrRy
Xo
Xy,

=(2nfo)’L.Cy

=

d

The values chosen in the preceding
case are p=1.0 and s=o.5. If, in-
stead, ae use p=0.85 and s=o0.3, the
time-delay curve is almost flat, and
the gain variation over the frequency
band is slightly less than in the case
previously described. However, this
latter arrangement entails the use of
a lower value of load resistor, so that
the gain is decreased 15 per cent. at
all frequencies.

As a typical case, consider a video
amplifier employing Type 1851 valves.
The total load-circuit capacitance
(Cip plus Cout plus wiring and strays)
is about 25 uuf. Let the top video
frequency be 3 Mc. in whicht case Xc
=2120 ohms. If p=1 the load re-
sistor would also be 2120 ohms, and
the coil inductance (for s=o0.5) would
be

2120
- = §6 uh.
2x2 uf.

The results would be satisfactory
on a basis of constant gain and time
delay, with the actual gain equal to 19
per stage, for a tube having a mutual
conductance of 9.0 mfd. per volt.

Use of p=0.85 and s=0.3 would re-
quire a resistor of 1800 ohms and a
coil inductance of 33.5 microhenries,
with a gain of about 16 per stage. In
general, in practical cases, the value
of L, may vary somewhat from the
prescribed values, as may also the
value of Ry,.

Circuit 3—=-TyPE Low-Pass FILTER

EmpLOYED AS CoupPLING ELEMENT

BETweEN PLATE oF T, AND GRID OF
T, (SERIES PEAKING)

This type of circuit possesses cer-
tain advantages over the shunt-peak-
ing arrangement because it effectively
separates C, from C, by means of
L*. (They would normally pe in
parallel in the shunt peaking circuit,
appearing across Ry and L.) It
affords a greater gain per stage with
a smaller departure from constant
time delay. The action of the circuit
in preserving the high-frequency res-
ponse of the amplifier may be des-

cribed briefly as follows: A voltage
eg GmR is considered to exist
across R (with C,, L, and C, re-
moved). C, is next considered to exist
across R , which causes attenuation
of the higher frequencies and pro-
duces a voltage
eg GmR

W 1+ (27fC.R)?

across R and C,, in parallel. This
voltage is applied to the voltage
divider consisting of L, and C, in
series, and the resultant drop across
C, is maintained constant by resonant
rise effects in L,C,, which counteract
the attenuation produced by C,.

The performance of the circuit
depends upon a number of factors.
One of these is the ratio of the two
capacitances, C, and C., which
appear at the terminals of the low-
pass filter. Let this ratio of C./C, be
m. C, includes the output and stray
wiring capacitances associated with
valve No. 1. C. includes the input
and wiring capacitances of valve No.
2, as well as the stray capacitance be-
tween the blocking condenser, Cg,
and ground. Note, from Figure 2,
that the blocking condenser may be
connected at either end of L, to assist
in adjustment of the value of m.

The value of total capacitance
(Ci+C.) may be determined experi-
mentally by the methods described for
use with the shunt-peaking circuit
(L. is shorted in this measurement).
To measure C, open L. and find the
frequency at which the gain of T, is
70.7 per cent. of its low-frequency
value. A valve voltmeter of known
input capacitance may be used across
Ry as an indicating device, and its
contribution to C, must be taken into
account.

The procedure for compensating a
stage may be itemised as follows:
(1) Measure C, and C, and, if neces-
sary, adjust C./C, to be at least 2;
(2) make the terminating resistor Ry,
equal to one and one-half times the
reactance of (C,+C.) at the top video
frequency, fo and connect the resistor
across the plate end of the filter net-
work; (3) obtain a coil which reson-
ates with C, aty/z times the top video

2
frequency, or use the relation L,=—

(C,+C:)R12 . The resistance of coil
L, is immaterial as long as the coil
Q is greater than 20. :

Under some conditions it might be
necessary to work out of a high plate-
circuit capacitance into a low grid
capacitance. In such a case the value
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of C./C. may be more nearly 1 in-
stead of 2. In that event, the values
of L, and Ry, are the same as those
calculated for m=2, but the load re-
sistor is connected across the output
terminals of the network, i.e., across
the smaller terminating capacitance.
A reciprocal action permits inter-
changing the point of resistor termi-
nation in this special case, and results
in operating characteristics which are
the same as for the more likely case
discussed previously.  The coupling
network may be turned end for end
without affecting its operation.

The basic design equations, to be
used for any value of m, with the top
video frequency chosen to be o.707
times the resonant frequency of
L. and C,, are

I

Ry=

~/21n wocl
I
L.
2w02C1
where wy =27 times the top video fre-
quency. If the wvalues suggested

3 I
above ()RL e N
2 (C1+ Cz)wo

and

2
L,=—(C,+C,)R1* are used in the
3

video stage, the gain and time-delay
characteristics are essentially flat out
to fo. The absolute value of gain is
50 per cent. greater than the gain ex-
perienced in a shunt-peaking circuit
having the same total load-circuit
capacitance and the same value of f,
The departure from constant time
delay is o.0113/f( seconds.

The series-peaking circuit merits
serious consideration on the basis of
these results. It may be expected to
exceed the shunt-peaking circuit in
performance in cases where the capa-
citance distribution is favourable, or
when the ratio of capacitances can be
adjusted to the desired value without
causing a decrease in gain below the
value experienced with shunt peaking.
Note that operation with values of
m less than 2 will cause the gain
characteristic to peak at the high end.
While this effect is not desirable
generally, it may find some utility for
peaking purposes in amplifiers in
which the high-frequency gain in
other stages of the chain is deficient.

Circuit 4—CoMBINATION oF CIRcUIT
2 AND Circuir 3.

This circuit provides certain ad-
vantages over either No. 2 or No. 3
used singly. As described by E. W.

(Consinned on page 225.)
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Telegossip

T HERE are signs that the ques-
tion of a provincial television
transmitter has become an ex-
ceedingly live issue again.  The tele-
vision group among the radio manu-
facturers is growing restless at the
delay in deciding between the relative
merits of ultra short wave radio and
cable links. I heard Mr. C. O.
Stanley publicly indicate his views in
the presence of Sir Stephen Tallents,
Public Relations Controller of the
B.B.C.

Incidentally, Mr. Stanley also
made a sly allusion to the ‘‘ hen
houses *’ which the B.B.C. aré using
as studios at Alexandra Palace. The
implicit inquiry was: Why no pro-
gress with the theatre conversion at
Alexandra Palace?

Provincial
Television

This question of a provincial trans-
mitter, together with other current
problems, was thrashed out at a
meeting of the Television Advisory
‘Committee—the first presided over by
Lord Cadman. Three members of
the committee were absent, namely,
Sir Frank Smith, who is in Iran, and
Sir Noel \shbridge and Col. Angwin,
of the Post Office, who are at the
wavelength conference in Montreux.
The B.B.C. was represented by Mr.
H. Bishop, the assistant chief
engineer, and the Post Office by Mr.
A.J. Gill,

By L. Marsland Gander

Mr. Gerald Cock, B.B.C. Tele-
vision Director (‘‘ Dee Tel ’*) at-
tended and explained his point of
view at length, not only on the ques-
tion of a provincial transmitter, but
also on that of big screen television
in cinemas which is, at the moment
equally urgent. As usual the meet-
ing was held in camera and no state-
ment was issued.

I deduce from this silence that
while the Post Office have been in-
structed to push on as rapidly as pos-
sible with their radio link experi-
ments nothing definite has yet been
decided. And ‘‘ as quickly as pos-
sible ” means when they have the
necessary equipment. The last de-
finite information I had was that the
apparatus had not been delivered,
since when, for a matter of weeks,
the whole subject has been shrouded
in mystery.

The Big
Screen

The B.B.C. views on big screen
television are fairly well known. They
wish to develop television primarily
as a home entertainment, and regard
big screen television at the present
stage as far from perfect and an in-
different advertisement for their pro-
grammes, At the same time the Cor-
poration is willing to co-operate with
the cinemas in connection with cer-
tain types of programmes, such as
boxing matches, which they will
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allow to be exhibited to paying audi-
ences if the interests of all parties are
properly safeguarded. [ expect that
the Advisory Committee will support
this point of vieyw, for the time being.

But in the meantime Mr. Isidore
Ostrer, of the Gaumont British Cor-
poration, is equipping eight cinemas
of the group in London with big
screen apparatus, namely, the
Dominion, the Tivoli, the New Vic-
toria, the New Gallery, the Gaumont,
Chelsea, and three suburban theatres.
The size of the screen may be in-
creased, for the bigger cinemas to
20 feet by 15.

Mr. Ostrer is still firmly of opinion
that the time may come when the
cinemas have a transmitting station
independent of the B.B.C. One thing
is certain, that in fairness neither the
B.B.C. nor the Government can ob-
struct progress with cinema tele-
vision. By the way, I hear that in
the bigger cinemas, Gaumont propose
to reduce the audience to 1,500 for
television shows.

Before the televising of the Harvey-
Gains fight, the B.B.C. issued a warn_
ing against unauthorised reproduc-
tion in public. I understand that this
was done because some restaurants
and public houses have made special
charges for ‘‘television dinners.”
There are said to be 300 restaurants
or public houses in London equipped
with receivers, hence the need for
clarification of the position.

FIRST PHOTOGRAPHS OF TRANSATLANTIC HIGH-
DEFINITION TELEVISION

These remarkable photographs, printed from a frame of motion picture film, show a blurred television image broadcast from London and
received at the R.C.A. Communications, Inc., station at Riverhead, Long Island, N.Y. Some detail is lost through the use of motion picture
equipment.
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It appears that the B.B.C. do not
object to the reproducton of pro-
grammes to non-paying audiences,
but as soon as the element of profit
is introduced, then a proper arrange-
ment must be negotiated. In the
case of a fight, this means payment
to the promoters. The B.B.C. has
also stipulated that the promoter
must not grant exclusive rights to
any one cinema or group of cinemas.

Transatlantic
Results

I have received from New York
some remarkably interesting photo-
graphs taken of the screen of the
television receiver which picked up
pictures from Alexandra Palace at
Riverhead, Long Island. It is true
that they look rather like ‘‘spirit”
photographs, or some of the results
produced in the Baird 3o-line days,
but I fancy I can recognise Elizabeth
Cowell, and Jasmine Bligh.

While the theorists are busily find-
ing explanations, imagination leaps
ahead to the time when transatlantic
television is a commonplace. Yet
I heard the other day that for over a

year the Pye research engineers at
Cambridge have been trying to pick
up transmissions from New York
and have received nothing.  This
may be due to the fact that the aerial
on the Empire State building is de-
signed to give its maximum field
strength in a westerly direction. It
will be interesting to see if the new
aerial array, recently completed,
makes any difference.

By the way, I have heard the ex-
planation that the waves from Alex-
andra Palace are deflected from the
ionosphere down to a point in mid-
Atlantic and from there reach New
York in another great bound. It is
stated that transatlantic reception is
particularly good when there is day-
light on both sides, and conditions
were notably favourable last autumn.

*The Design of Video Amplifiers ™’
(Continsed from page 223)

Herold® it has the following charac-
teristics : for a given total load-circuit
capacitance Cp and prescribed top
video frequency f,, the load resistor

which may be used (maintaining con-
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stant gain up to fo) is approximately
8o per cent. greater than in the case
of simple shunt peaking. This
means, of course, 8o per cent. higher
gain per stage, for the gain is
Gm Ry, when the circuit is properly
compensated.  The departure from
constant time delay is roughly equal
to that experienced in a simple series-
peaking circuit. The disposition of
circuit components required to pro-
duce the 8o per cent. increase in
over-all gain are as follows:

m=C,/C,=2
L,=o0.12 (C.+C.,) Ry2
1.8
R o=
0y (C,+C)

L2=O.52 (C1+Cz) RL2
To design a stage similar to that
shown in Figure 3 the procedure is
as follows: (1) Select the top fre-
quency fp to be passed with uniform
gain; (2) make m=C,/C, equal to 2;
(3) determine the total load-circuit
capacitative reactance at the top fre-
quency; (4) choose a load resistor
equal to 1.8 times this total load-cir-
cuit reactance at f ; (5) calculate L,
and L. from the formulas given
above.

A LIGHT AND

ECAUSE of certain difficulties
Bin the fixing and support of a

television aerial of any consider-
able weight, the prime objective in
the construction of the aerial to be
described was lightness and minimum
resistance to the wind. It was
decided, therefore, to use aluminium
angle metal supported on a skeleton
framework—and the actual weight
of the complete aerial is approxi-
mately 2 1b. with an almost negligible
wind resistance.

The wooden framework consists of
two horizontal members each 35 ft.
4 in. of 1-in. square deal separated
by a strip of 1-in. oak 2% in. wide
and g in. long, secured by screws in
the centre. Across one end of the
frame are two 1-in. 3/16th in. thick
strips of ebonite, placed one over the
other and screwed to the cnds of each
horizontal member. These strips of
cbonite act as spacers and provide an
insulated support for the attachment
of the two arms of the dipole which
are secured by four 3/16 in. bolts
and nuts. The ebonite strips over-
lap the frame at top and bottom by
1} in. in each case.

At the other end of the frame is

SIMPLE DIPOLE

screwed a strip of 1 in, by 1 in. oak
which also acts as a spacer and is for
attachment of the reflector. The
entire assembly is thus very light and
rigid.

The actual aerial and reflector
members are $-in. aluminium angle,
which any ironmonger can order if
not in stock, or it can be obtained
from J. Smith and Sons (Clerken-
well) Ltd., so St. Joha’s Square,
E.C.1. LEach member of the dipole
is cut to a length of 5 ft. 1 in. and
mounted spaced 1} in. apart on top
of the ebonite strips secured, as
previously mentioned, by 3/16 in.
bolts and nuts; two of the bolts also
provide for attachment of the 8o-ohm
cable lead-in.

For convenience in handling, the
reflector 1s in two parts butted one
up against the other and secured by
screws to the oak distance piece at
the ‘opposite end of the frame. A
small bridging piece is placed over
the joint and held firmly in position
by screws. The total length of the
reflector is 10 ft. 11 in.  Provided
all the screws are tight it will be
found that the complete assembly is
extraordinarily light,
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Dimensioned Qiagram of novel
8 -ma [dipole. .

In order to preserve the aerial
from the effects of the weather, both
the wood and metal parts were given
a couple of coats of good varnish
after attachment of the lead-in; this
in fact will be essential if an aerial of
this type is used near the coast, other-
wise, the aluminium will corrode and
soon fracture.
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A Two-valve A.C. Short-waver

This receiver has been designed by KENNETH JOWERS for those amateurs who wish to use a
sensitive two-valve receiver operated from the mains. It covers all wavelengths from 10 metres upwards.

OR headphone use a receiver
F which is particularly suitable for

amateurs is the straightforward
two-valver if the reaction circuit is par-
ticularly efficient. Amongst amateurs
in this country there are still in service
a very high percentage of battery oper-
ated two-valvers which have given a

e

very good account of - themselves for
many years.

These sets generally are of the con-
ventional type with capacity controlled
reaction and transformer coupled to a
small output triode or pentode. The
ouly disadvantage of this type of set
is the use of an accumulator and high-
tension battery and the difficulty in ob-
taining smooth reaction, particularly
under zo metres.

By using a suitable circuit the ‘two
valver can he made in which these
difficulties are eliminated and with
modern steep slope mains valves world-
wide coverage obtained. For C.W.
operation it can hold its own even
against many multi-valve receivers.

This particular set was constructed
for use on ham bands and mainly for
‘C.W. reception, but with a complete set
of coils covering all wavelengths, it has
turned out to be a most useful receiver
for general short-wave reception right
down to 10 metres.

Hum
Free

It is extremely difficult to produce a
receiver of this type running from A.C.
mains and to make it perfectly hum free
with capacity controlled reaction and
the ordinary triode valve. Generally
when the receiver is on the verge cf

oscillation, modulation hum is increased
until it sometimes drowns the received
signal. While this can be removed,
it is not a good plan to publish a circuit
with difficulties which may call for a
fair amount of experimental work on
the constructor’s side before the set
really does do its work.

This view of the
chassis indicates just
how the major com-
_ponents are laid out

and shows the
sockets for H.T.
supply and aerial

and earth in addition
to the two leads for
the heaters.

The Reaction
Circuit

However, by changing over to a de-
tector circuit in which oscillation is
controlled by varving the screen volt-
age, most of the difficulties ars removed
and it is quite safe to assume that if ten
receivers, for example, are built to
specification, all will give equally good

results. This is a qualification which
makes for a successful home-built
receiver.

The circuit finally chosen is shown
on this page. Coils L1, L2 and L3 are
all on the same former. Actually, this

plug-in coil is a standard Eddystone
component with a 6-pin base. Coils
are available to cover from g to 2,000
metres without a break for this receiver,
but for the special type of reaction em-
ployed, the winding L3 bas to be modi-
fied, otherwise the receiver will not
oscillate.

Wawelength
Coverage

In addition, the minimum wavelength

which is officially covered by the coils
is slightly higher than that claimed by
the manufacturers owing to the fact that
the parallel tuning capacity is 15 mmfd.
higher than it should be, caused by the
inclusion of a band-spreading conden-
ser. Consequently, the minimum wave-
length on the BB coil is approximately
10 metres, so that to cover the 1o-metre
amateur band the detector circuit has
to be carefully wired. It may also be
advisable, should the minimum wave-
length be too high, to take off half a
turn from the BB coil.
. The following modifications have to
ke made to the reaction windings and
merely consist of increasing the number
of turns. On coil 1, increase from 3 to
5 turns, on coil 2 increase fiom 3 to 6
turns, on coil 3 increase from slightly
over 4 turns to slightly over 7 turns.
On coil 4 the existing g turns should be
increased to 12 turns. The 8o-metre
coil which at present has 12 turns has
to be increased to 20, but the 160-metre
coil oscillates quite freely without
alteration.

The grid condenser and leak are wired
in parallel between the grid of the valve
and L2. Actually, connections are
made shorter by using one side of the
band-spreading condenser as a terminal
point instead of using the coil. Volt-
age to the screen is adjusrable by means
of a 5o0,000-ohm potentiometer in series
with which is a 75,000-0hin fixed resis-

2 REC. oo, 000

© 200 4T

PHONES

P &L o/
63V

x I-o/

o #7-

The coils have been numbered in order that constructors will connect them the
correct way round in order to obtain maximum gain and reaetion.
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tor; the: whole being across -200 volts. |

It will be noticed that the reaction
winding, L3, is in series with the H.T.
supply to the 6]J7 detector. The anode
resistance has a value of 200,000 ohms,
which provides quite a good compromise
between stage gain and voltage drop.
It is impossible to obtain satisfactory
gain with transformer coupling as the
impedance of the primary would ke far
too low as compared with the imped-
ance of the 6J7. On the other hand, the

st

The left-hand control is the band-set condenser, and the right-hand control a
50,000-ohm potentiometer in the reaction circuit.

gain from a straightforward R.C.
coupled stage is not too good, so in
order to overcome this difficulty a com-
bination of resistance capacity and
transformer coupling is used. The
anode impedance is the high value of
lésistance necessary while the trans-
former which is parallel fed provides a
step up of about one to three. Conse-
quently, the 6]7 quite easily loads the
6F6 output valve so that a loudspeaker
¢an be operated on quite a fair percen-
tage of signals received.

‘Bias to the output valve is obtained
in the usual way with a cathode resistor
of 400 ohms, shunted by a condenser
havmg a capacity of 1o mfd. The 6F6
valve normally operates with the same
voltage on the anode as on the screen
but there is a considerable saving in
anode current if the screen voltage is
slightly lower than the anode voltage.
This is the reason for the 1,000-ohm re-
sistor in series with the screen.

Headphone
Reception _

As previously mentioned, the receiver
is intended for headphone reception so
that it is essential to have a filter circuit
in order to prevent D.C. current passing
through the headphone winding. The
normal choke and condenser is included
as a transformer would have to be of
the correct ratio for headphones which
would not match the average loud-
speaker. Even if the ratio of the trans-
former were one to one, it is not a good
plan te put the secondary of one trans-

former in parallel with the primary of |
another.

The receiver has been built on a small |

aluminium chassis in which the threg
holes for the valve and coil are already
partially drilled. The chassis is also
supplied with the hole for the jack, the
reaction control and band-set :ondenser
already- drilled. On the chassis the
band-spread condenser is mounted in
the centre as close to the detector valve
as possible. In this way the grid of

the 6]7 can be connected to the conden-
ser by means of .the grid leak and fixed
grid condenser.

Grid
Connections

If the band-spread condenser is
mounted on the side, one side of the
fixed plates go to the grid condenser
and the other side of the fixed plates is
connected to -the fixed plates of the

bhand-set condenser. Again make sure

of a short lead which is most important
on lower wavelengths.

On the right-hand corner of the chas-
sis is mounted the L.F. choke in the
anode of the output valve and the two
leads to this are taken through the
chassis, carefully insulated and joined
to H.T. positive and one side of the
headphone jack. On the rear lip of
the chassis are fitted two two-socket

strips, one being used for aerial and
earth® connections and the other for
H.T. voltage supply. L.T. is con-

nected to flexible wires which come

through the centre hole.

-Component

Lay-out

Next refer to the sub-chassis photo-
graph. The coil holder is arranged so
that the aerial and grid leads are as
short as possible. Also the anode by-
pass condensers are connected one
directly from the coil holder and the
other from the H.T. side of the R.F.
choke. All earth returns are made to
a common point on the coil holder. It
will also be noticed that the earthy side
of the band-set condenser and of the
jack and potentiometer, are all joined
together, so that automatic earths are
not used.

The inter-valve transformer is a mid-
get Bulgin mounted as closely as pos-
sible to the grid terminal of the output
pentode. Just behind this transformer
can be seen a special insulator which is
used as an H.T. terminal. As there
are three or four connections to be
made to H.T. positive, it was thought
inadvisable to leave these floating so
they were anchored to one insulated
point.

~ERGS

The grid condenser and leak are connected between the grid of the 6J7 and the
band-spread condenser.
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Care should ke taken in connecting
the six--pin coil. It will be found that
the coil holder is actually numbered at
the side of the pins. Connect terminal
one to grid, terminals four and six to
earth, terminal three to aerial, terminal
two to the R.F. choke and terminal five
to anode.

Power
Unit
Next comes the power unit wlfich is
quite separate, for when the receiver is
running with the reaction well

ad- .

a separate supply of 6.3 volts at 1 am-
pere to supply the heaters to the two
valves in the receiver. The wire used
for the heater leads should be at least
16 gauge and twisted for their entire
length.

In operation should there be any

traces of hum after all due precautions
have been taken, it can be caused by

the two condensers in the circuit being
unequal in capacity, and a cure can
generally be effected by connecting a
further condenser of 2 mfd. capacity
across both these condensers,

Most of the small components are connected under the chassis as shown in this

_illustration.

vanced, it is extremely difficult to eli-
minate hum when the power pack is
part of the receiver, so for this reason
the power pack is on its own chassis
and connected by means of quite
lengthy cables to the receiver. Even
so, there are still traces of hum pick-up
unless the power pack is rotated until
zero point is found.

The power unit uses a type HTis
metal rectifier which provides 200 volts
at 30 mA. with an A C. input of 140
volts at 120 mA. There are also two
4 mfd. paper type condensers in the
voltage doubler circuit and one § mfd.
smoothing condenser.

Off load the voltage can surge to
quite a high value so for this reason it
is not a wise plan to economise in the
condensers in the voltage doubler or
smoothing circuit. This is the reason
for 400 volt condensers being used even
though the output is only 200 volts. If
constructors could make perfectly sure
that the power pack is never run off
load, then it might be possible to use
lower voltage condensers. This plan,
however, is not to be advised.

Also from the mains transformer is

Notice the midget inter-valve transformer.

Oscillation will be found to be very
smooth indeed but in order to obtain
maximum output the receiver should |
always be used close to the oscillating |
point.

As individual valves vary as regards
characteristics, it is sometimes neces-

sary, in order to be sure of smooth re-
action, to increase the value of the by-
pass condenser immediately following
L3 from the present capacity of .ocoos
mfd. up to as high as .0oo3 mfd. This
was the only component that need be
varied as regards value, and experi-
menters are advised to remember this
point.

If the aerial is too lengthy, despite
the fact that it is coupled to the grid
winding by means of a primary coil,
it still may cause blind spots or even
complete lack of oscillation. A pre-
set condenser will effect a cure while
occasionally it may be necessary to re-
duce the number of turns on Li1.

Modulation
Hum

Modulation hum will be most notice-
able on strong broadcast stations such
as Zeesen, unless the condensers across

7 LFC +
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A metal rectifier is used in the power unit and
here is the circuit.

the heater circuit are included. It may
also be found that the receiver oscil-
lates more freely without an earth con-
nection, but this is merely an indica-
tion that the aerial is too Jong, or the
coupling between aerial and coil too
tight.  This can easily be remedied as
previously explained.

Glass or metal valves can be used as
required, although there did appear to
be a tendency when testing for the re-
ceiver to be more docile and less prone
to hum pick up with metal valves.

CHASSIS AND PANEL.

2—Chassis type 1117 (Eddystone).
1—Panel type 1118 (Eddystone).
COILS.

1—Set 6-pin 9-170 metres type 959 (Eddystone).
CONDENSERS, FIXED.

1—.0001 mfd. type 6goW (Dubilier).
2—.0005 mfd. type 6goW (Dubilier).
6—.01 mfd. type 691W (Dubilier).
1—10-mfd. 50-volt type 3016 (Dubilier).
2—4 mfd. type LEG 400 volt (Dubilier).
1—8 mfd. type 402z (Dubilier).
CONDENSERS, VARIABLE.
I-—.00016 mfd. type TRO160 (Premier).
1—.000015 mfd. type TRO15 (Premier).
CHOKES, L.F.

2—Type 40 mA. 30H (Premier).
CHOKE, R.F.

1—Type CHM (Raymart).

DIAL.

1—Type indigraph (Peto-Scott).
HEADPHONES.

1—Pair type Supersensitive (Ericsson).

Components for
A TWO VALVE A.C. SHORT-WAVER

HOLDERS, VALVE AND COIL.
1—Type 964 (Eddystone).
2—Type ceramic octal (Clix).

JACK.
1—Open circuit type with plug (Bulgin).

RESISTANCES, FIXED.

1—2 megohm } watt {(Bulgin).
1—200,000 ohm 1 watt (Bulgin).
1—75,000 ochm 1 watt (Bulgin).

1—400 ohm 1 watt (Bulgin).

1—1,000 chm t watt (Bulgin).
RESISTANCES, VARIABLE
1—50,000 ohm type potentiometer (Reliance).
RECTIFIER.

1—Metal type H.T.15 (Westinghouse).
TRANSFORMERS.

1—Inter-valve type LF58 (Bulgin).
1—HT type 140 volt 120 mA. (Premier).
VALVES.

1—6]7 (Webbs Radio).
1—6F6 (Webbs Radio).
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Crystal-oscillator Circuits
for Experimenters

This interesting article which is in two parts deals very thoroughly with

all types of

crystal-oscillator circuits suitable for amateur use.

RYSTAL controlled oscillators
have their origin in some kLasic
self-excited oscillator arrange-
Frequency control is brought
by connecting a quartz crystal

C

ment.
about

~||_

Triode erystal oscillator, primarily
intended for 28 mega-cycles.

b

Fig. 1.

into the circuit in such a manner that
the crystal becomes a frequency deter-
mining element. The conventional
triode or pentode crystal oscillator is
merely the well-known tuned-anode
tuned-grid circuit with a quartz crystal
substituted for the grid tank. For pur-
poses of discussion, such circuits are
sometimes called tuned-anode crystal-
grid oscillators.

Oscillator circuits are remarkably
self-regulating ; the circuit values can
be varied over wide ranges and the
oscillator will continue to function.
With any set of component values which
do not prohibit oscillation entirely, the
varjous currents and generated voltages
will distribute themselves for the best
performance under those conditions.
Of course, there are circuit values
which will give optimum performance
and efficiency, but for practical appli-
cations, these require no great con-
sideration. Representative compon-
ents are generally chosen and then, by
cut-and-try methods, the most satisfac-
tory values determined.

The crystal controlled oscillator is
equally self-regulating and for that
particular reason it requires more care
in design and operation. A quartz
crystal, as previously explained, has
mechanical limitations in that an ex-
cessive vibration amplitude will cause
a crystal controlled oscillator to be
shattered. It is necessary to design a
crystal controlled oscillator such that,
in attempting to correct for varying
operating conditions, it will not cause
the crystal excitation to tecome exces-

sive.
reasonably careful choice of circuit
values and, in addition, limits crystal
control to comparatively low powered
oscillators,
Crystal excitation in the usual type
of oscillator circuit depends on the am-
plification factor of the valve, grid bias,
D.C. operating potentials, circuit feed-
back and the activity of the crystal.
For a given power output, the valve
with the highest amplification factor
| will generally require the least excita
tion (lowest crystal current). This is
immediately apparent in the perform-
ance of pentode crystal oscillators as
‘compared to triode oscillators. Screen-
grid valves, having the highest ampli-
fication factor, require much less crys-
tal excitation for a given power output.
Beam-power valves are excellent crys-
tal oscillators due to the small amount
of excitation required for full output.
In the conventional tetrode ciystal oscil-
lator circuit, good output and perform-
ance are easily obtained. Where the
valve performs as a. combination crystal
oscillator and frequency multiplier,
however, beam-power valves such as the
6L6 have a strong tendency toward the
development of parasitics, especially at
higher frequencies. This is due to the
power sensitivity and the fact that the
screen grid in such valves is not fully
effective at R.F.

Crystal excitation in a particular
| oscillator set up is determined by the
R.F. voltage across the oscillator tank.

~
~

i

"

do

Fig. 2. . Standard pentode crystal oscillator.

As this voltage is applied to the crys-
tal circuit, the excitation will naturally
increase as the R.F. tank voltage is
increased. The L/C ratio of the oscil-
lator tank determines its impedance
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This consideration necessjtates a | and, as

' recommended.

the ratio i1s increased, the R.F.
voltage will also increase. A reason-
ably high L/C ratio is desirable with

Ly
<
<
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+36 ';.-‘ 4?)//.%

Fig. 3. Push-pull pentode oscillator.

conventional pentode or tetrode oscil-
lators, while a lower ratio is better
with triode valves. The greater inter-
nal anode-to-grid capacity and the low
amplification factor of mpost triodes,

requires that the tank voltages be
limited so that the crystal excitation
will not become excessive. This ap-

plies also to the cathode tank of the tri-
tet circuit, for the oscillating portion is
a triode.

The feedback in conventional tuned-
anode crystai-grid oscillators is brought
about by the internal anode-to-
grid capacity of the valve. The exci-
tation requirements of active quartz
crystals are so small that even with
screen-grid valves, this internal capa-
city is usually sufficient to bring about
ample excitation of all but low-fre-
quency crystals. At frequencies much
below 1,000 kc., the reactance of the
internal feedback capacity becomes too
large to maintain oscillation.  Some
valves, such as the 802 and RKz23, have
very low internal capacities and a small
amount of external feedback capacity is
Most active crystals
above 1,500 kc. will oscillate without
the addition of the external capacity,
and every effort should be made to
operate the circuit without the added
capacity before any attempt is made to
increase the feedback. Excessive feed-
back, whether through the intentional
use of a condenser or through the pre-
sence of stray circuit capacities, will
bring about high excitation and endan-
ger the crystal.
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With screen-grid valves proper by-
passing of the screen-grid is essential,
for if the by-passing is inadequate, the
grid will assume an R.F. potential,
greatly increasing the feedback to the
crystal.

Bias to the valve is an important con-
sideration. In general, the higher the
bias the greater will be the crystal cur-
rent and the power output. Beyond

...... P

RFC.

R, 'C

c,,',' o
: 4
+ 180 + 400
Fig. 4. Tri-tet oscillator-doubler for 5-metre
output.

certain limits, however, an increase in
bias will cause a considerable increase
in crystal current with only a small
gain in power output. Too much bias
can bring about excessive excitation.
Bias is most generally obtained by
the use of a grid-leak resistor, a cath-
ode resistor, or a combination of both.
With grid-leak bias an increase of re-
sistance will be accompanied by an
increase in the crystal current.. Within
certain limits, lowering the value of the
grid resistor will increase the output
with a reduction in the crystal current.
When grid-leak btias is employed, the
crystal starts oscillating under condi-
tions of zero bias with a continually in-
creasing bias as the crystal excitation
becomes greater. This means that the
crystal current will be greatest when
the oscillator is not loaded because the
anode tank voltage and the bias will be
highest under that condition. As a re-
sult of the zero bias in a non-oscillat-
ing condition, the crystal may be hard
starting and may not key well, espe-
cially when a low value resistor is
employed.. By resorting to cathode
bias, the crystal will start oscillating
under more favouruable conditions.
The initial bias has a tendency to in-
crease the anode-to-grid feedback and
also brings about a grid condition more
conducive to the starting of oscillation.
Too much bias of this type, however,
will produce the opposite effect, the
crystal, . will be hard to start and the
current high. The correct value of
cathode resistor generally lies between

200 and 500 ohms, 350 ohms being a
good all-round value.

With pentode or tetrode type valves,
best performance is usually obtained by
combining grid leak and cathode bias.
In general, the grid-leak resistor should
not be higher than 20,000 ohms while
the cathode resistor will be between the
values already given. The grid resis-
tor increases crystal current and thus it
- will be necessary, when adding cathode
bias to a given oscillator, to decrease
the value of the grid resistor. Unless
a good R.F. choke is used in series with
the low value resistor, the crystal will
be virtually shorted out to R.F. When
using triode valves in the tuned-anode
crystal-grid circuit, it is best to connect
an R.F. choke directly across the crys-
tal to provide a path to ground for the
D.C. grid current, and then employ
cathode bias exclusively. The addition
of a grid resistor will greatly increase
the crystal current without effecting a
corresponding increase in ‘power output.

The D.C. anode voltage on an oscil-
lator will naturally influence the crys-
tal excitation. As the potential is
raised, the developed R.F. voltage will
increase bringing about additional ex-
citation. = With pentode and tetrode
type valves the screen-grid voltage be-
comes an important factor, the higher
this voltage, the greater will be the
crystal current and the power output.
| Circuit losses must be properly con-
| sidered in the design of a crystal oscil-
lator. The circuit should be carefully
arranged so that there will be a mini-
mum of stray feedback capacities which
may increase the crystal excitation. It
is readily possible, with improper lay-
‘out, to fracture a crystal because of
additional feedback brought about by
stray capacities. If any appreciable
coupling exists between the oscillator
and other stages of the transmitter
working at the same frequency, crystal
excitation may easily be increased to
an excessive amount. Thorough inter-
stage shielding in high power transmit-
ters is imperative.
quencies, especially above 6,000 kc., the
tank circuit should be well constructed
and preferably made self-supporting. If
coil forms are used, these should be of
minimum loss and preferably made self-
suppoiting. The copper wire in the
tank inductance should be sufficiently
large to carry the circulating tank
current for if the wire is too small, the
resultant losses will effect a consider-
able decrease in power output. When
the cathode of the oscillator valve is
operated at an R.F. potential, the heater
leads should be by-passed to ground at
the valve socket,

(While it is often desirable to obtain
relatively high power outputs from
crystal oscillators, it should be remem-
| bered that a crystal oscillator is funda-
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At the higher fre- |

mentally a frequency controlling stage;
the ‘“heart’” of a transmitter. It is
much better to work the crystal easily
by using a low-powered oscillator and
adding an additional valve to obtain
sufficient driving power for the follow-
ing stages. This assures good frequency
stability and removes the danger of
crystal failure through excessive excita-
tion in an attempt to obtain sufficient
power output.

Triode
Oscillators

The conventional triode crystai oscil-
lator is shown in Fig. 1. It is a univer-
sal circuit because it performs well with
crystals at all frequencies.  Cathode
bias, as indicated, is best for crystals
above 1,500 kc., while grid-leak bias is
preferable at lower frequencies. The
proper cathode resistor varies with
different type valves but will normally
be between 200 and 500 ohms.  Grid-
leak bias, in addition to cathode bias,
is recommended only for low frequen-
cies.

A relatively low L/C ratio should be
employed for best stability and reduced
crystal current, while the D.C. anode
potential directly influences the crystal
current and the voltage, therefore,
should not be too high. Some valves
may be operated at potentials up to 350
volts, while with other, the potential
must be limited to 250 volts or less. The
maximum safe potential for any indivi-
dual triode oscillator will depend on
the amplification factor of the valve,
the bias and the tank L/C ratio.

The dual-triode crystal-oscillator fre-

i
ol T‘z L .
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Fig 5. Pierce crystal-oscillators.

quency-muktiplier is a popular arrange-
ment for frequency multiplying. Al-
though the tank circuit values are
given for jo- and s-metre operation,
the circuit can be adapted for any crys-
tal frequency by choosing the correct
tank constants. It is the usual practice
in amateur applications to provide a
switching arrangement so that the buf-
fer stage can be coupled either to the
output of the crystal oscillator for
working at the crystal frequency, or to
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the output of the second section of the
tube for working at harmonics of the
oscillator frequency. If it is desired
to use the second section as a buffer at
the crystal frequency, neuturalisation
must be incorporated. This is necessary
to prevent feedback into the oscillator.
The maximum oscillator anode voltage

Xfal
=
4
+SG +HV.
Fig. 6. Pierce oscillator-multiplier circuit.

is 325 volts, while valves such as the
53 and 6A6 may be operated with a
maximum of 350 volts. It is best prac-
tice, however, to limit the anode volt-
age of the oscillator section of all dual-
triode circuits to 300 volts. The mul-
tiplier section can be operated at a
higher voltage if greater harmonic out-
put is desired.

As the excitation requirements of
most triode valves are quite high, their
power output as crystal oscillators is
relatively low under conditions of safe
crystal current. Power outputs of up
to 5 watts are normal with the usual
type of triode valve at frequencies
above soo kc. In the dual-triode cir-
cuit the power output, when frequency
doubling, is in the neighbourhood of 3%
watts. '

Pentode and Tetrode
Oscillators

The conventional pentode or tetrode
crystal oscillator is the most practical
and commonly employed circuit. A
representative pentode oscillator is
shown in Fig. 2. The general charac-
teristics of pentode and tetrode oscilla-
tors are identical inasmuch as the essen-
tial difference between the valves lies
in the method of suppressing secondary
emission from the anode. This is ac-
complished in the pentode by means of
a special grid (suppressor) and in the
tetrode by the beam-power design.

A combination of grid-leak and cath-
ode bias gives the most satisfactory re-
sults with all crystals above 1,500 kc.
The correct value for the grid resistor
will usually be between 5,000 and

20,000 ohms, while the cathode resistor
will be from 200 to 500 ohms. A repre-
sentative combination for most pentode
and tetrode valves is a 20,000-ohm grid
resistor and a 350-ohm cathode resistor.
At the low frequencies, best perform-
ance is generally obtained with simple
grid-leak bias,

The screen-grid voltage has a con-
siderably greater influence on the crys-
tal current than the anode voltage. A
potential of 250 volts is generally maxi-
mum for normal anode potentials while
a lower voltage is preferable when the
anode potential is greater than 400 volts.
Proper by-passing of the screen-grid is
important, especially so with beam-
power valves. The by-pass condenser,
preferably of the mica type, should be
placed directly at the valve socket.
With pentode valves, where the sup-
pressor grid is connected to one of the
base terminals, an increase in power
output can be accomplished by operat-
ing the suppressor grid at a low posi-
tive voltage.

Pentode and tetrode valves, having a
high amplification factor, will provide
a greater power output for a given crys-
tal current. Furthermore, the fre-

quency stability with such valves is

-
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Fig. 7. Modified Pierce oscillators.

much better than obtainable in the con-
ventional triode oscillator due to the
action of the screen-grid.  This grid
reduces the internal anode-to-grid feed-
back and also has a compensating action
on the valve impedance under condi-
tions of changing power supply volt-
ages. With valves such as the RKz23,
80z and 807, which are designed speci-
fically for use at radio frequencies,
power outputs of ro to 15 watts can be
obtained at frequencies above 500 kc.,
with a reasonably low crystal current.

Push-pull
Oscillators

|
A push-pull pentode crystal oscilla-
Oscillators of .

tor is shown in Fig. 3.
this type are only advantageous in that
the output circuit is balanced and even
harmonics are cancelled out. They
are not in general use because there is

23|

little gain in power output over a single
valve of the same type and because a
balanced output is seldom an essential
consideration.

Only with valves which require a very
" low grid drive is it possible to obtain.a
substantial increase in power output
with the push-pull arrangement. The
two valves will require approximately
twice as much driving power as a single
valve of the same type and it follows,
therefore, that the crystal must vibrate
more intensely to drive both valves to
full output. It is necessary, with most
valves, to reduce the operating voltages
so that the crystal current will be with-
in safe limits under all conditions of
performance. The final result is only
a small power increase over the use of
a single valve oscillator.

Tri-tet
Oscillators

| Developed by James Lamb, the tri-
| tet is an excellent frequency multiply-
ing arrangement. It is, as shown in
Fig. 4, a combination triode crystal
oscillator and pentode (or tetrode) fre-
quency multiplier. The oscillating por-
tion is a triode with the screen-grid
serving as the anode. By inserting the
tuning tank in series with the cathode,
the grid-grid is grounded to R.F. At
the same time, regeneration results at
harmonic frequencies by reason of the
fact that the common tank circuit car-
ries currents at both the crystal and the
harmonic frequency.

Since the oscillating portion of the
tri-tet is a triode, the usual considera-
tion of employing a .low L/C ratio ap-
plies to the cathode tank. For lowest
crystal current and highest output at
harmonics, the tank should be tuned to
a frequency considerably higher than
that of the crystal. As a matter of fact,
the circuit should never be operated
with the cathode tuned closed to the
crystal frequeuncy for the result will be
high crystal current and decreased out-
put. The cathode tank should be tuned
for greatest power output on the parti-
!cular harmonic without serious regard

to the relation between tuning and

HFE2- 10\
Nlal. = |
SwiELD?

|

Fig. 8: Double-triode, oscillator-doubler for
5-metre output.
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D.C. anode current. For each parti-

cular type of valve there will be an |

optimum L/C ratio.

It will be noted that, as far as R.F.
is concerned, the cathode and anode
tanks are in series. For this reason,
when the anode tank is tuned to the
crystal frequency, the crystal current
will be lowest at no load and will in-
crease with loading. The crystal cur-
rent, when frequency multiplying, re-
mains substantially constant with load-
ing because the oscillator portion then
functions nearly independently of the
remainder of the circuit.

A condition of decreased power out-
put on the second harmonic can exist if
the cathode tank should happen to be
tuned to that frequency. This condi-
tion is obviously corrected by slightly
retuning the cathode tank.

Since the screen-grid serves as the
anode of the crystal oscillator the
screen-grid D.C. potential will influ-
ence the crystal current to a large ex-
tent. A potential of 250 volts is con-
sidered an average maximum, while
lower values are preferable,
per bias conditions are somewhat dif-
ferent than for a simple triode oscilla-
tor, due to the fact that the bias also
influences the power output on har-
monics. A combination of grid-leak

The pro- {

and cathode bias generally gives best
performance. The ‘bias recommenda-
tions given for the pentode and tetrode
crystal oscillators should be followed
with the tri-tet.

The effectiveness of the screen-grid
in valves employed as tri-tet oscillators
requires consideration. If shielding is
poor at radio frequencies, the circuit
should be used only for frequency mul-
tiplying—this is most important with
crystal frequencies much above 3,000 kc.
Where poor internal shielding exists,
the crystal excitation can become ex-
cessive as a result of additional feed-
back when the anode tank is tuned to
crystal frequency. Valves such as the
802 and RK23 have excellent radio-
frequency characteristics while others,
such as the 61.6, 6F6, 2A35, 42, 59 and
89 are poorly shielded since they were
designed primarily for use at audio fre-
quencies. When operating at the crys-
tal frequency, especially with poorly
shielded valves, it is best to convert the
circuit to a conventional pentode or

Ensure obtaining * Television and
Short-wave World »’ regularly by placing

an order with your newsagent.

|

tetrode oscillator by shorting-out the
cathode tank.

The tri-tet has excellent frequency
stability, inasmuch as the coupling be-
tween the oscillator and the output cir-
cuit is brought about electronically
within the valve. The power output,
when operating straight-through with a
suitable valve such as the 802 or RKz23
and at a crystal frequency above 500 kec.
is in the neighbourhood of 12 watts.
When frequency doubling, it is about 8
watts.

This article was furnished by The
Bliley Electric Co., of America, to the
British Authorised Distributors, GsNI
(Birmingham), Ltd., 44 Holloway Head,
Birmingham, 1, who have stocks of all
Bliley crystals. They also are able to
supply an interesting manual on fre-
quency control which should be of par-
ticular interest to amateurs. It is the
Bliley  Engineering  Bulletin E-3,
which can be obtained from the above
address for sixpence, post free. We also
advise readers to refer to advertise-
ments in this issue dealing with crystal
units.

The article will be completed in the
May issue and will deal with Pierce
multiplier circuits, modified Pierce
oscillators and very comprehensively
with 3o0-megacycle crystal oscillators
and s-metre transmitters.

Circuits for 2°5 Metres

LTHOUGH on 5 metres it is now
A advisable to adhere to crystal

control, the 2} and 1% metre
bands are still suitable for experimen-
tal work.with simple seli-excited oscil-

6J/5G6
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Fig. 1.—A straightforward single valve circuit
using the new low capacity triode.

lators, for with low input, interesting
results can be obtained.

In Fig. 1 there is a well tried circuit
using the latest type of triode, -the |
©6]5G. The input to this type of valve‘
is small, rarely exceeding 3 watts, and
it can be used for reception with only
very slight modifications. However,
for transmission the values are as fol-

| : 44/41\5/65/1- Link
|

Fig. 2—This arrangement gives quite

lows : Ci1, a fixed mica condenser of 106
mmfd., C2 a split stator condenser of
the Eddystone type, but having only
one rotor plate and two stator plates,
C3 is approximately .oo2z mfd. but the
value is not critical. Coils, however,
should be built up of one turn 2 in. dia-
meter of about 12 or 14 gauge wire
which is usually ample for 112 mega-
cycle work,

A more suitable .circuit which will
even operate down to 224 megacycles
is shown in Fig. 2. This uses a valve
such as the new Mullard TVo3-10, or
an RK-34, which has similar charac-
teristics. It can be run with an input
of 10 watts and provides excellent sta-

N
N
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frequency stability.
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bility withlong linesin the anodecircuit.

Resistance values are Ri 100 ohms,
Rz 3,000 ohms. Coil L1 should be
12 in. long and spaced the width of the

6/5G

Fig. 3.—The receiver need be only made up of
one valve in this way.

anode connections to the valve. The
exact length has to be determined by
moving the adjustable link until reson-
ance is obtained. L2 is made up of
5 turns % in. diameter and 14 gauge,
and this should be expanded or com-
pressed until resonance 1is reached.
Finally, condenser C1, which should be
between 50 mmfd. and 100 mmfd.

The 6]5 circuit shown in Fig. 1 can
be adapted for reception, as shown in
Fig. 3.
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An Efficient Single-valve P.A.

This power amplifier will provide at least 60 watts of R.F. and be suitable for use on three wavebands.

Plug-in coils are used in both grid and anode circuits.

two-stage exciter which could be used

to drive a higher powered final stage,
or on its own as a low-power trans-
mitter.

This single valve power amplifier to
be described has keen built for amateurs
who wish to use 50 watts or so and to
make use of the exciter already pub-
lished. On the other hand, any effi-

IN the March issue was described a

Valves of lower
used without alteration to the circuit.

symmetrical lay-out. The final tuning
condenser is mounted on four feed-
through insulators so that it is approxi-
mately the same height as the tank coil
which is mounted on two Raymart cera-
mic pillars. The main reason for rais-
ing the coil off the chassis is to prevent
losses and to increase efficiency. 1f
the coil is mounted directly on the
chassis, the mass of metal considerably

This illustration gives a very good idea as to the layout of the components.
Notice how the tank condenser and coil are mounted well away from the
chassis.

cient tetrode tritet oscillator will quite
comfortably drive the TZ40 which only
needs approximately 35 mA. grid cur-
rent for maximum output.

It is the easiest job in the world to
build a power amplifier, merely two
coils and a pair of condensers in a
straightforward circuit and tbe job is
done. Results will be reasonably gocd
depending on the component values
chosen. However, if the maximum out-
put is to be obtained then very careful
consideration has to be given to coil
inductances and condenser capacities,
otherwise, the R.F. output drops off
very rapidly.

3-band
Working

This particular exciter is suitable for
operation on three wave-bands: 40, 20
and 10 metres. On 4o and 20 metres,
it can ke driven by the exciter described
last month, so acting as a straightfor-
ward power amplifier, but on 10 metres,
unless the input is considerably reduced,
it must be operated as a power doubler.

Before considering the circuit of the
amplifier, notice how the components
have been arranged in order to obtajn a

increases the wavelength to which the
coil will tune by virtue of the additional
capacity. As it is essential that the
coil have a high inductance, this loss
had to be as-far as possible eliminated,
hence the ceramic mounting pieces.

It will also be noticed that the valve
is mounted off the chassis but this is not
for quite the same reason. A large hole
could have been cut and the valve

input, such as the T Z20, can be

a heavy gauge steel chassis inany ama-
teurs would have difficulty in cutting
this hole. There is also the disadvan-
tage that the grid lead to the coil and
the neutralising condenser would have
to come through the metal chassis,
which is not advisable,

The grid tuning condenser is mounted
on an adjustable bracket and the spin-
dle levelled up with that of the tank
condenser. Again, to save cutting a
large hole, a baseboard type of valve
holder is used as a coil mount. In this
way the two leads to the fixed conden-
ser are only an inch long, which is per-
missible.

Directly underneath the mid point of
the tank coil is fixed the high-frequency
choke. In this way the lead from the
coil to the choke is extremely short, as
it should be. The other end of the high
frequency choke is taken to a small ter-
minal saddle into which is injected
modulation for telephony working,
while -it is short-circuited for C.W.
operation.

A well insulated four-way connecting
block takes H.T. positive, H.T. nega-
tive and the two heater wires. No addi-
tional bias is required for the TZ40, a
valve of the high slope type, which can
be biased quite safely by means of the
grid resistor, which in this case has a
value of 5,000 ohms with a 15-watt
rating. ‘

Incidentally at this point it is worth
explaining why a TZ4o0 has been used
instead of a T49. A TZ4o0 has a very
much higher impedance and amplifica-
tion factor. In practice, although not
borne out in theory, the TZ40 requires
considerably less drive than the T4o,
in addition, the TZ40 makes a fine
power doubly in view of its high imped-
ance.

The neutralising condenser has a

L 3
/ La
53 6 The cireuit is a
straightforward one
but in order to ob-
tain maximum R.F.
e |~#7+ output the compon-
REC, RFc = ents values should be
2 strictly adhered to.
@ /7= Grid bias is obtained
Rz automatically.
Moo "‘K
St | 75v
%0 -9
" =
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found that an actual capacity of 6
mmfd. is required to neutralise the
valve. Of this capacity 4.5 mmfd. is
pure inter-electrode capacity, the bal-
ance losses. )

On the front panel is mounted a grid
meter for the measurement of drive
which reads up to so mA. It has been
arranged so that the grid choke and
resistor can be connected in series be-
tween the coil and meter without any
additional fixing and with the minimum
of lead. There is also the by-pass can-

Left-hand control is for grid tuning and the right-hand for anode
tuning. The meter, which reads up to 50 mjA., is for grid current

cheeking.

denser C1, which has a capacity of .002
mfd. and the blocking condenser, C2
.006 mfd. Both these condensers have
their earthy sides taken to a common
point.  Actually a bolt with several
soldering tags fitted to it, is placed just
underneath the grid- meter and all
earthy returns are taken to this one
point by means of insulated wires.
Next for the circuit of the unit. The
R.F. output from the exciter is con-
nected across L1, which is a single turn
coil mounted on the grid coil holder.
It will be noticed that this coil, L1, is
not fixed to a coil former and the coil
can be plugged in and out leaving the
link winding behind. Inductance, Lz,
is wound on a standard 1% in. former
and consists of 21 turns of number 16
gauge tinned copper wire spaced one
diameter. On 20 metres, this should be
reduced to 12 turns of similar wire and
spacing, and on 10 metres, 5 to 6 turns
of 14 gauge wire spaced one diameter.
Contructors may think these windings
are rather on the long side but owing
to the method of construction, the low
loss and the extremely low inter-elec-
trode valve capacities, the inductance is
naturally much higher than normal.
The condenser tuning VCi is a 6o
mmfd. double spaced type which has a
low minimum capacity necessary for 10-
metre operation. The R.F. choke is of
the receiving type but is capable of

withstanding quite a high D.C. current, |
A special Raymart coil form is used
in the tank circuit and this is supplied
with base, sub-base and all fittings, and
has a diameter 1 in. grooved to take
32 turns. This is just enough for 4o- |
operation with the split stator conden-
ser specified, but unfortunately, 40
mmfd. capacity has to be used, which
is a little on the high side for maxi-
mum efficiency. On 20 metres, use 19
turns of 14 gauge wire and on 10 metres
10 to. 11 turns of 14 gauge wire. |

There is a slight increase in efficiency
on 10 metres if 12 gauge wire is used,
but it is rather difficult to wind this
heavy gauge wire on a small former.

The tank coil is, in each case, accu-
rately centre tapped and this tapping
taken to the high-frequency choke
by the shortest possible lead. Also |

around the centre of the coil is L4, a
single turn link of 14 gauge wire insu-
lated with high voltage sleeving and
terminated in two fixing bolts on the
ends of the coil form.

Directly across the valve heaters are
C4, C5 and Ri1, with the mid points
taken to the common earth. Cg is-a
blocking condenser in series with the
rotor of the tank condenser, and this
very effectively prevents arc-over with
modulation peaks.

Next comes the question of a power

This plan view shows how the components are arranged and
particularly the short .connecting leads through the tank condenser

and tank coil.

unit. With 1,000 volts an input of up
to 75 watts can be obtained quite com-
fortably but those who are interested
mainly in low power operation can use
a soo-volt supply of a standard type
and then the input can be run up to Go
watts quite nicely. Alctually, tests were
made at one period with an input of

CHASSIS, ETC.,

2—Chassis type 1109 (Eddystone).

2—Panels type 1112 No. 6. (Eddystone).

4—Brackets type 1110 (Eddystone).

1—Black type 1107 (Eddystone).

COIL FORMS.

1—Type BTX with base, sub-base and supporting
ﬂlars_[(Raymart).

1—Type CT4 (Raymart).

CONDENSERS, FIXED,.

1—.002 mfd. type 690W (C1) (Dubilier).
1—.006 mfd. type 691W (Cz) (Dubilier).
1—.002 mfd. type 69goW (C3} (Dubilier}.
1—.00z mfd. type 690W (C4) (Dubilier).

1—.002 mfd. type 680, 5,000 v. test (Cs) (Dubilier).
x—4(_ll_n(f:dé )]elly filled 1,000 volt working (C6)

CONDENSERS, VARIABLE.

1—60 mmfd. type 1093 (VC1) (Eddystone).
1—s50 plus s0 mmfd. type 1081 (VC2) (Eddystone).
1—Type 1088 (VC3) (Eddystone).
CHOKES, R.F.

1—Type SW68 (RFC1) (Bulgin).

1—Type CXT (RFC2) (Raymart).
CHOKE, L.F.

1—Type 150 mA. 40H (Premier).

DIALS.

2—Type indigraph (Peto-Scott).

DIAL LIGHT

1—Type Dg (Bulgin).

Components for
AN EFFICIENT SINGLE VALVE P.A.

HOLDERS, VALVE AND COIL.

1—4-pin type 949 (Eddystone).

1~—4-pin type American (Webbs Radio—Amphre-
1

nol).
2—4-pin type SW21 (Bulgin).
METERS.

1—o0-50 mA. (Ferranti).
1—o0-250 mA. (Ferranti).

RESISTANCES, FIXED.

1—70 ohm humdinger (Rx{ {Premier).

1—s5,000 ohm 15 watt (R2} (Premier).

1—100,000 ohm 8-watt (R3) (Premier).

SUNDRIES.

2—Terminal saddles type 1046 (Eddystone).

2—4-way terminal blocks (Andrew Bryce).

2—2-way terminal blocks (Andrew Bryce).

2—Insulating brackets type 1007 {Eddystone).

2—Insulating couplers type 1009 (Eddystone).”

2—Insulating pillars type SP (Raymart).

2~—Feed-through insulators type ST1 (Raymart).

SWITCHES.

2—Type S/L3q (Bulgin).

TRANSFORMERS.

1~—1,000-0-1,000 Volts-250 mA. type SP 1,000 (T1)
{Premier).

1—s5 volt 3A. CT (T2) (Premier).

1—7.5 volt 3A CT (T3) (Premier).

VALVES,
1—TZ40 (V1) (Webbs Radio).
2—GUr (V2 and V3) (Osram).
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only 25 watts and even at this low input
the efficiency was extremely high.
Constructors must remember that the
output stage and power units are mainly
a matter of choice and TZz20’s can
be used in place of TZ4o's with
either 500 volts or 750 volts input. It
is the design lay-out that should be fol-
lowed rather than the valve types. How-
ever, in the suggested power unit there
are three transformers. Ti1 providing

1,000 volts at 250 mA., T2 giving 5

volts at 3 amperes for the heaters of two
half-wave rectifying valves, and T3 7.5
volts at 3 amperes for the TZg0. The
primaries of T2 and T3 are connected}
in parallel so that the valve heaters can
be switched on before the H.T. voltage
is applied.

The smoothing circuit is simple con-
sisting merely of one choke, smoothing
condenser having a capacity of 4 mfd.,
and a bleeder resistor of 100,000 ohms.

Again, no large holes have to be cut
in the chassis for the valves are mounted
on baseboard type valve holders. These
are fitted with small legs so that there

is ample gap between the anode pin of
the valve and the chassis. An optional
meter is included, and this reads 250
mA., is in series with H.T. positive,
and is merely for checking the anode
current of the TZ4o0.

After the amplifier and power pack
have been wired and carefully checked,
they should be inter-connected and the

valve heaters warmed up. Apply drive
to L1, and adjust VCi1 until the grid
current reading is around 40 mA. Un-

The power unit uses
two GU1’s and pro-
vides 1,000 volts
D.C. For lower in-
puts a 500-volt trans-
former would be
satisfactory with a
type 83 full-wave
rectifying valve.

|
|
|

screw the neutralising condenser until
it is at its minimum capacity and then
adjust VC2 until there is a considerable |
change in grid current. The reson-
ant point is juite noticeable, for as the
condenser is tuned to resonance, the grid
current reading rapidly changes,

Adjust VC2 through resonance and
at the same time adjust VC3, the neu-
tralising condenser, until a point is
reached on VCz where VC2 can be ad-
justed without causing any change in
the grid current reading. The stage is
then correctly neutralised.

With VC2 adjusted to resonance, or

as near as possible, apply the full H.T.
voltage. If VC2 is not at resonance,
the total anode current may be anything
up to 200 mA., but as VCz2 is tuned, the
current will drop down to a very low
value. Actually, in the original model,
it was considerably under 70 mA., show-
ing that the stage was quite efficient.
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The circuit of the 1,000-volt power unit.
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A 6o-watt bulb connected across 1.4
will light ap to full brilliancy if the
transmitter is working efficiently, and

| with an input of about 75 watts.

A suitable aerial is a half-wave dipole
fed with 8o-ohm cable which can be ter-
minated directly in L4. However, it
is a good scheme with an efficient out-
put stage to use the best possible aerial
such as a simple beam of the W8JK
type.

A final point is the wires connecting
‘the heater of the TZ40 to the filament
transformer should be of heavy gauge
so as to prevent voltage drop ard the
voltage applizd should be checked actu-
ally at the terminals of the valve Lolder.

A New Eddystone Short-wave
Manual

All radio dealers, booksellers, etc.,
can now supply the second edition of
the well-known Eddystone Short-wave
Manual. This manual, which is made
up of 40 pages, is an extremely interest-
ing one and of particular value to
short-wave listeners and transmitting
amateurs,

Amongst the information included is
full constructional data on a good Ham
Band Two covering 8.8 to 100 metres.
The Everyman Short-wave Receiver,
which is battery operated, is also fully
described in its new improved form.
This set has one R.F. and two A.F.
stages and is particularly suitable for
long-distance communication.  Those

who are interested or contemplate tak-
ing up amateur transmission will ap-

preciate the article describing an ama- |
teur station which is suitable for an |
input of 10 or 20 watts on 40 metres
and 20 metres.

For checking purposes there is also a
description of an accurate absorption
wavemeter which covers from 10 metres
upwards, while there is also a very
effective cathode-ray oscilloscope of a
simple type using a 3 in. tube.

Amateurs who wish to listen in on
the 5-metre amateur band or to pick up
the television sound programmes at
long distances will also find the U.H.F.
receiver described in this manual quite
simple to build. We suggest that
readers obtain a copy from either
Webbs Radio, 14 Soho Street, W.1, or
41 Carrs Lane, Birmingham, or direct
from Stratton & Co., Ltd., Eddystone

Works, Bromsgrove Street, Birming-
ham, 5, mentioning this journal.
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Mullard Low Power Transmitting
Valves

A particularly useful brochure has
recently been introduced by the Mul-
lard Wireless Service Co., Ltd., of 225
Tottenham Court Road, W.1.  This
brochure gives complete data on a
large number of transmitting valves,
cathoderay tubes and rectifiers. Illus-
trated are valves of the RK34, T2o,
250TH, RK45, 807, RK39 and 866 types
to quote but a few.

Several pages are devoted to valves
suitable for audio use. In the cathode-
ray section is also included a measur-
ing bridge, small cathode-ray oscillo-
graph, a calibrated audio frequency
oscillator and a cathode-ray tube unit.

We certainly feel that amateurs
should write to Mullards for this book-
let, which is free, provided this
journal is mentioned.



TELYISION

AND
SHORT-WAVE WORLD

With the Amateurs

years, I have begun to take more

interest in 160 metres. At one
time, I knew practically every call-sign
on that band, and although little DX
was possible, it was certainly most in-
teresting for experimental work of all
kinds.

A few days ago, after having built a
new receiver, I gave it an extensive test

5 FTER an absence of nearly three

Gs5Z] suggests that during the next

year or so at least more attention should

be paid to 160 metres for local working

and to 10 metres for low power DX.

Criticisms on these views will be
appreciated.

radiating systems providing the 1o-
watt restriction has been adhered to.
There is no doubt that more genuine

W9DXX, owned and operated by Alice G. Bourke, in Chicago, has undergone its
almost annual rebuild. This is the latest picture, showing part of the operating
' room and the transmitters.

on 160 metres and could not but help
noticing just how the band had changed.
It appeared to me to ke more crowded
than at any other time, which is not
what I expected at all. I was given
the impression by some of the old-
stagers that most of the amateurs had
migrated to lower frequencies. In ad-
dition, John Preston, in Muirkirk, is
still listening as much as ever and sup-
plying reports of everything he hears.

G4’s

The noise level does not seem at all
bad although the QRM from trawlers
and commercial stations has certainly
increased. Although the band is very
full of G8’s, G3’s and even a G4, it still
appears to be the most useful band for
local working provided the modulation
level is kept reasonably low. In view
of the terrific QRM on 40 metres, I am
surprised that even more amateurs have
not considered going back to 160 metres.

G6CT tells me that he has heard
quite a number of DX stations on this
band, including FAS8, who was calling
a VEr. I am also told, quite reliably,
that contacts with W are not uncom-
-mon, which says quite a lot for the

experimental work is carried out on
160 metres than on any other bands. I
am not taking into consideration 8o
metres, for this is rather restricted. The
only competitor appears to be 5 metres,
which will probably be one of the most
popular bands in a year or so. It was
quite a pleasure to have reasonably
long contacts on 160 metres and to be

APRIL, 1939

By G5ZJ

able to discuss problems of common in-
terest. After being on 20 metres for
some years where card collecting seems
to be the order of the day, the 160-
metre contacts were a pleasant surprise.

Most amateurs feel that with the de-
terioration in conditions, not much can
be done on 10 and 20 metres for the next
year or so and, generally speaking,
there appears to be a rather widespread
feeling of depression and the view that
unless higher power is used, only local
contacts can be made.

It is my personal opinion that the so-
called bad conditions are going to be
rather useful for it will tend to make
amateurs improve their rigs and cer-
tainly consider erecting small beam
aerials. There is no question at the
present time with the bands compara-
tively dead, that more stations than
ever can ke worked owing to the lack
of QRM. It merely means operating at
the correct time, and not necessarily
with high power. The work of G8MX
with his 20 odd watts rather proves this
point, for he has now worked 30 zones
on telephony and without very much
difficulty.

Generally speaking, if a station can
be heard, it can be worked, which is
vastly different from conditions which
existed three years ago. Then so many
DX stations were coming over that it
was practically impossible to maintain
100 per cent. QSO’s with normal equip-
ment.

It seems to me that as such a high
percentage of British amateurs are
limited to an input of 10 watts, more
time should be devoted to 10 and 160
metre working. Those who can oper-
ate on 10 metres will find it well worth
their while for the band is open from
12 hours to 20.00 or 21.00 hours at
least. Local contacts can be maintained
160 metres or even on § metres

on

WODXX has invested in one of the new Hallicrafter HT1 transmitiers, which.
gives 75 watts on telephony and over 100 watts on C.W.
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should there be any co-operation.

Some very useful work can be car-
ried out when working with the Dutch
stations by transmitting on 160 metres
and receiving on 8o metres, remember-
ing, of course, to check one’s own
transmitting frequency. It will usually
be found that Dutchmen are
particularly keen to co-operate with
tests of all kinds. They wsually have
some extremely good ideas, and are
very free with their suggestions.

A pair of 6L6’s as a C.O. P.A. are
all that is required on 160 metres and
this is not likely to prove too excessive.
E located in widely separated sec-

tions of the United States are
available for experimental use by the
Columbia Broadcasting System follow-
ing the inauguration of W6XDA on
February 1. The short-wave and ultra-
shortwave stations owned, operated by
or affiliated with C.B.S. are the Inter-
national broadcasting stations W2XE,
New York and W3XAU, Philadelphia;
high frequency broadcasting stations
W2XDV, New York; WoXHW, Min-
neapolis and W6XDA, Los Angeles;
television station W2XAX, New York.

In addition, W1XAL and Wi1XK, in-
ternational broadcasting  stations in
Boston, co-operate with C.B.S. hy trans-
mitting a number of network pro-
grammes to  Latin-America  and
Europe. Columbia stations W2XE and
W3XAU are licensed for international
experimental broadcasting. Both oper-
ate with 10 kilowatts input and employ
directional antenna systems. Since the
inauguration of W3XAU’s directional
antennas on January 1o, it has been pos-
sible to broadcast Columbia programmes
to Latin America and Europe simultane-
ously, if required. W2XE is now using
the 21570, 15270, 11830, g650 and 6170
kilocycle bands, while W3XAU
employs the gsgo and 6Gobo kilocycle
bands.

Station W2XE is on the air from
7-30 am. to 1 am. EST on week-days
and from 8.0 a.m. to 1 a.m. Saturdays
and Sundays, with the exception of
several 3o-minute intermissions to per-
mit frequency and antenna changes.
W3XAU broadcasts from 1 p.m. to
1 a.m. EST, daily.

One of the many interesting things
already observed by C.B.S. in their
studies of these frequencies is the
almost complete absence of static and
‘the high fidelity with which musical
programme can be transmitted. On the
other hand, interference created by
motor-car mobile and even airplane
ignition systems is a problem.

In addition to being used for re-
search, these stations are now employed

U.H.F. TRANSMITTERS
IGHT high-frequency stations,

| for cueing purposes when the network
carries programmes from planes above
the cities in which the transmitters are
located. With the advent of television,
receivers will be put on the market cap-
able of picking up high fidelity musical

| programmes from such sources.
WogXUP.—Most listeners on 10
metres have at one time or another
heard the St. Paul’s station, WgXUP,
on 25.950 kc., which has been operating
| since May, 1938. The input is 1,000
watts and reports have been received
from England, New Zealand, Alaska
and South Africa just to mention a few
countries. The frequency,

has now been changed to 26.150 kc in
order to be clear of interference of other
programmes, and better reports are ex-
pected particularly from Europe. The
transmitter was designed and built by
the engineering staff of XSTP. The
final amplifier consists of two type 833
valves in push-pull driven by two type
806’s in push-pull which are, in turn,
driven by one type 808 The driver
stages consist of an 8oy oscillator and
two 807 buffer amplifiers.

In the audio equipment there are two
833’s in class-B driven by two 845’s in
class-A preceded by two 271’s in class-
A. The aerial is mounted on top of a
175 ft. tower and consists of a 3 in. steel
seamless tube three-quarter wavelength
long, of which one half-wavelength is
used as the actual radiator. It is
mounted in a sleeve fastened to the
steel tower so that the tube can be ad-
justed up to three-quarter wavelength.

Programmes from WgoXUP are re-
layed from either KSTP or the N.B.C.
network.  The station is on the air
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(from 7 a.m, to 12 midnight C.S.T.
| seven days a week and all short-wave
[ listeners’ cards are appreciated and
acknowledged.

On 10 and 20 metres at the present
time there are quite a number of sta-
tions which are using more or less a
fixed frequency and which can be heard
with great regularity. On 10 metres
the following have been listed :—

ke. ke.
TI3AD 28,200 K4FKC 28,200
HIZG 28,310 K6LB 28,262
K4EZL 28,210 K4EJG 28,075

On 20 metres, there are quite a large

however, | number of African and Asiatic stations

4

This is the trans-
mifter at WIXUP
which is now opera-
ting on 26.150 Ke.
and relaying the
N.B.C. red network
programmes. The
power input to the
final is 1,000 watts.

Q

RN
(§) ] N

which can be heard in this country, in-
cluding : —

ke. ke.
ZS1AX 14,080 VQ2HC 14,310
ZS1BL 14,360 FBSAB 14,375
ZS1CN 14,070 VS7G]J 14,080
ZS1B 14,060 VUz2LL 14,100
ZS2AZ 14,120 VU2FU 14,280
ZS2AH 14,020 VU2DR 14,140
| ZS2BB 14,050 XUSCN 14,310
ZS2N 14,030 XZz2EX 14,340
ZS4H 14,270 XZ2BY 14,100
ZS5AW 14,090 XZ2PB 14,040
ZS5AD 14,110 XZ2EZ 14,200
ZS5BZ 14,030 VS6AG 14,080
ZSsBH 14,400 VS3AF 14,350
ZS6BA 14,350 FI8AC 14,070
ZS6D] 14,040 KA7JEF 14,140
ZS6EF 14,370 K60]JI 14,170
ZS6FB 14,140  J5CC 14,405%

By making a note of these frequen-
' cies and listening at the correct time
amateurs will stand a much better
| chance of working good DX,



TELEYNSION

AND
SHORT-WAVE WORLD

APRIL, 1939

== The Latest

This external view of the NC-44 gives a good impression of the way the

receiver has been built.

RECEIVER which will un-
A doubtedly prove popular amongst
discriminating amateurs is the
new  7-valve National type NC-44. It
is a smaller edition of the well-known
National NC-80 which appeared last
year, but it has a simplified specifica-
tion. Externally, the design and ap-
pearance of the NC-44 are extremely
good and follow modern National lines.
The receiver was designed in the first
instance for operation on D.C. or A.C.
mains on 105-140 volts and with this
input draws approximately 40 watts.
However, on higher voltage mains, a
line cord is supplied so that there is no
need to modify the receiver in any way.
Four-band switching is included so
covering 540 kc. to 30'mc. The main
tuning drive is of the dual type and
provides general coverage and band-
spread operation for amateur service.
The main tuning condenser, a two-gang
unit, is of the straight line frequency
design and is coupled to the tuning
dial which is accurately calibrated in
megacycles. The slow motion reduc-
tion drive is approximately 3o0: 1.

An electrical band-spreading system
using a completely separate two-gang
condenser, has its own scale and drive
‘and is arranged so that on amateur
bands there is ‘quite a wide coverage.
For example, the four most popular
amateur bands are spread as follows:

3.5 to-4 megacycles 65 divisions

7.0 to 7.3 megacycles 5o divisions

14.0 to 14.4 megacycles 56 divisions

28.0 to 30.0 megacycles 40 divisions

With the band-spreading dial set at
go degrees on the scale the main cover-
age condenser is then accurately cali-
brated according to the main dial.
However, if the band-spread dial is in
a position other than go, the normal
calibration will be inaccurate.

Separate audio and I.F. gain con-
trols are provided each with its own
integral switch. When the audio gain

control is in*the ‘¢ off position the
H.T. supply to the receiver is broken,
while the line switch is part of the
I.F. gain control. Automatic volume |

It is very robust.

control is also provided and this is
switchable and is quite separate to the
switch covering the beat-frequency
oscillator.

As previously mentioned the circuit
uses seven valves, in which the first is
a combined detector and high-frequency
oscillator using the new 6K8. This
stage is transformer coupled to a 6L7
which is in turn coupled to a second
[.F. stage. In both I.F. amplifiers the
transformers are iron cored, permea-
bility tuned and can be adjusted
through the chassis.

It is rather unusual to find a pentode
valve as a second detector, but in this
particular instance the 6Ky used is very
satisfactory and does provide ample
A.V.C. control voltage. The second
detector is then R.C. coupled to a D.C.
type 6L6 in which the gain control is
connected in the grid circuit.

A headphone jack is provided in the
output of the 256G and arranged so
that with the phones in circuit the loud-
speaker is disconnected and visa versa.
A small resistor is connected across the
headphones in order slightly to reduce
the total volume. A 6J7 pentode is

used as a beat-frequency oscillator and
again the grid-cathode coil is of the
is permeability

iron-cored type. It

National

Receiver
NC—44

tuned but there is also a capacity of
100 mmfd.

No Hum

On A.C. mains a 25Z35 rectifier is in
circuit but this is a passenger on D.C.
mains. There is only one smoothing
choke, but as the smoothing condensers
have a capacity between them of 8o
mfd. this no doubt accounts for the ab-
solute freedom from hum even when
using headphones.

British amateurs are still inclined to
believe that a receiver without an R.F.
stage is not satisfactory, but as with
the NC-80, the NC-44 is exceptionally
selective due to the design of the I.F.
amplifier, and when used on 10 and 20
metres, results are so satisfactory that
it is hard to believe the first valve is a
detector oscillator.

During our tests which were made
over a long period on all bands, we
found that the receiver did actually
have a complete world-wide coverage
and that weak signals could be easily
copied owing to the extremely low noise
level, With the aerial removed from the
receiver and all gain controls at maxi-
mum, there is no trace of noise of any
kind.

With the beat-frequency oscillator in
circuit there is just the slightest trace
of noise introduced, but this is at such

(Continned on page 255)

Most of the small
components are
underneath the
chassis so leaving
the receiver clean
in appearance
Notice the small
two gang band
spreading con-
denser alongside
the main unit.
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NEW PREMIER 1939 «5. v. 5> COMMUNICATION RECEIVER

S-valve Superhet-covering 12-2,000 metres in .5 wave bands.

@ Beat Frequency Oscillator

@® 2-Speed Band-Spread Control
@® A.V.C. Switch

@ Send-Receive Switch

Provision for single wire or Di-pole Aerial.

v. mains (A.C.).
10} in
Receiver.

@ !ron-cored IF's’

@ Phone Jack

@ Over 4-watts Output

@ !lluminated Band-Spread Dial

International Octal Valves for 200-250

Built into Black Crackle Steel case providing complete screening.
Moving Coil Speaker in separate steel cabinet to match
Complete with all tubes and Speaker

£8-8-0

-

PREMIER MOVING COIL

METERS Guaranteed Accuracy

within + 2 per cent.

Model No. 2 (as illustrated), Bakelite Case, 3 in.
by 3 in. square, with Zero Adluster.
0.500 Mlcro-amps. 31/«
0-1 m/A, ... e 25/-
0-10 m/A 22/6
0- 50 mfA. 22/6
0-100 m/A. o 22/6
0-250 myA. 22/6
0-1 m/A., movements with callbrated scale
volts-ohms- mfA. 27/6

PREMIER 1938 HIGH
FIDELITY AMPLIFIERS

A NEW COMPLETE RANGE OF 7 HIGH
FIDELITY PA AMPLIFIERS FOR A.C. or
A.C./D.C. MAINS OPERATION.
With the exception of the 3-watt models, all Premier
Amplifiers incorporate the new Premier Match-
maker OQutput Transformer, enabling any single
or combination of speakers to be used. 6, 8/10, and
15-watt systems are provided with two separate
. input channels which can be mixed to any level. The
30- and 40-watt systems have 3 input channels. The
built-in Pre-Amplifiers ensure that the gain is suffi-
cient for any low level crystal or velocity microphone
The actual gain of the 6-, 15-, 30- and 60-watt ampli-
fiers is over 100 decibels. Tone controls are also
incorporated. Matchmaker Modulation Transformer
can be substltuted for Output Transformer at no
extra cost.

Kitof Com-
Parts pletely
with  Wired
Valves & Tested
£s.d £ s.d.
3-watt A.C. Amplifier ... 2 00 2150
3-watt A.C./D.C. Amplifier 2 00 2150
6-watt A.C. Amplifier ... .. 550 6 00
8-10-watt A.C./D.C. Amplifier ... 4100 5 50
|5-watt A.C. Amplifier 5150 7 00

Black Crackle Steel Cabinet 15/~ extra.
30-60-watt A.C. Amplifiers or Modulators, complete-
ly wired and tested, in Black Crackle steel case.
Power Pack in separate case to match. 30-watt
£12 12 0 complete. 60-watt £15 15 0 complete.

. ALL POST ORDERS to:—
Jubilee Works, 167, Lower Clapton

\Road, London, E.5. Amherst 4723

VALVES

American Valves.

We hold the largest stocks of U.S.A. tubes in this
country and are sole British Distributors for TRIAD
High-Grade American Valves. All types in stock.
Standard types, 5/6 each. All the new Metal Class
Octal Base tubes at 6/6 each, 210 and 250, 8/6 each.

EUROPA MAINS VALVES, 4 v. A.C. Types,
A.C/HL, A.C./L, A.C/S.G.,, A.C./V.MSG., A.C/
H.P., AC/VHP AC/P,andeatt D.H. Pen-
todes, all 4/6 each.  A.C. /Pens., LH., 5/6; A.C./
P.X.4, 6/6; Oct. Freq. changers, 8/6 'Double
Dlode Triodes, 7/6 ; Triode Hex. Freq. Ch 8/6 ;
Tri. Grid Pen., 10/6; 3% watt I.H .Triode, 7/6

UNIVERSAL TYPES, 20 v. .18 amps. S.G,,
Yar.-Mu., S.G., Power, H.F. Pen., Var.-Mu. H.F.
Pen., 4/6 each.

13 v. 2 amps. gen. purpose Triodes, 5/6 ; H.F. Pens.
and Var.-Mu. H.F. Pens., Double Dnode Triodes,
Oct. Freq. Changers, 7/6 each. Full-Wave and
Half-Wave Rectifiers, 5/9 each.

Premier Mains Transformers

Screened primaries 200-250 volts.
Fully Guaranteed. Wire end types.

S.P. 25 .150150v.60m/A 4v.1-2a,4v.2-3a,
4v.3-4a,all CT, |

S.P.300. " 300-300'v. OmIA 4v.1-22,4v.2-3a,
4 v. 3-4 a, all C.T., 10/-.

S.P. 351. 350-350 v. 150 m/A., 4 v. 1-2 a, 4 V.
2-3a.,4v.4a,all C.T., 13/~

S.P. 352  350.350 v. 150 m/A. 5v.2a, 63 v.2a,
6-3v.2a,all C.T. 13

6.
The above can be supplled fitted with Panel and
Terminals, at 1/6 extra.
S.P. 500. 500-500 v. 150 m/A., 15/-.
S.P. 501. 500-500 v. 150 m/A. 4 v. 2-3 a,, 4 v.
2-3a.,4v.2-3a.,,4v.3-5a,ali C.T., 21/-.
S.P. 502. 500-500 v. 150 m/A. S5v.3a,4v.2-3a,
4v.2-3 a,4v.35a,al C.T., 25/-.
S.P. 503. 500-500 v. 200 m/A. 5a.3a,63v.3a,
7.5.v. 3 a, or 2.5 v. 5 a., all C.T., 25/-.

The above can be supplied fitted with Panels and
Terminals, at 2/- extra. Detaiis of complete range
available.

Special Transformers wound to order.

A complete range of L.T. Transformers available
from stock.

SHORT-WAVE CONDENSERS

Trolitul insulation. Certified superior to ceramic.
All-brass construction. Easily ganged.

15 m.mfd. 116 100 m.mfd. w202
25 m.mfd. 1/9 160 m.mfd. 2/3
40 m.mfd. 1/9 250 m.mfd. 2/6
All-brass slow-motion Condensers, 150 m.mfd.,

Tuning, 4/3 ;
Double-Spaced Transmitting Types.

A5 mmfd. 2/9. 40 m.mfd. 3/6.
160 m.mfd. 4/6.

PREMIER RADIO

Reactlon, 3/9.

i — - i

The NEW PREMIER IO-IS WATT
ALL-BAND TRANSMITTER

Designed to meet the demand for a really compact
self-contained T.X., which can be used for 'Phone
or C.W. on all banas.
A 6L6 iIs used as a modulated oscillator in a Tritet
circuit, allowing a fundamental and secorid harmonic
operation, without coil changing, from any one Xtal.
A 6C5 speech amplifier Is R.C. coupled to a 6L6
modulator, giving approx. 9-10 watts audio. A 400-
volt power supply with generous smoothmg gives
completely hum-free output.
Housed in steel cablnet, In black crackle finish, 12 in.
E? in. lx 8in

omplete wnth Xtal and Coils for 7
and 4 mc, operation ... £l0—|0-0

Write for details of all Premier Transmitters.

PREMIER MATCHMAKER

UNIVERSAL MODULATION
TRANSFORMERS

Wiill match any modulator to any R.F. Second.
ary Load. Triodes, Tetrodes, and Pentodes Class
A. Single or Push-Pull Class ** ABl ** and B "
in Push-Pull or 500 ohms line input, can easily be
matched to any of the following Radlo Frequency
final stages requiring modulation.

Trlodes. Tetrodes or Pentodes operatlng under
Class ** A" *“B* *BC" and **C’’ conditions
either Single or Push-Pull.

Totally enclosed In cast cases with engraved Panel,
and full instructions. Ratings are basad on R.F.

Inputs.
. 50 Wate, 17/6. 150 Wact, 29/6.
300 Wate, 49/6.

A new range of ** Matchmaker ** Universal Output
Transformers which are designed to match any
output valves to any speaker impedance, are now
ready.
Il ratlos, from 13:1 to 80:I.
5-7 Wate, 13/6. 10-15 Wate, 17/6.
20-30 Watt, 29/6.

Have you had our i939 Catalogue, Handbook .

and Valve Manual ? 90 pages of Radio Bargains
and interesting Data. Price 6d,

CALLERS to :—Jubilee Works, or 165
Fleet St., E.C.4. Central 2833 or 50 High
St., Clapham, S.W.4. Macaulay 2381
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RADIO REMOTE CONTROL

ANUFACTURERS in this
Mcountry are now developing re-
mote control tuning of a broad-
cast receiver by means of a unit which
is not line comnected to the receiver in
any way. The receiver can be tuned

.M_y.s/éry- Conlro/
Oscrlator —.

3r §rmary /mﬂzr/arl l
T+
FS5.¥. 4 2 ,y/q/
L2 00 My
Al .

1t 3

= o5 Myl 1'
Dial Unil
(Pu/.rer)

o

Fig. 1.
ment.

automatically to any one of a pre-deter-
mined number of stations, the volume
level adjusted and the band switching
altered all from a small unit, less than
a foot square.

The Philco system first described in
¢ Communications >’ last year is ar-
ranged for the remote tuning of eight
stations. In order to tune in a station
a telephone type dial is operated, and
within 15 seconds the receiver will be
tuned to the station dialed. Should the
volume be excessive, or too low, this
can be adjusted by using the soft or
loud positions on the dial.

Actually, the controller is an oscilla-
tor complete with its own power supply
built in. The dial, which has 10 posi-
tions, in the same way as an automatic
telephone dial, -is connected to a puls-
ing mechanism which times the return
of the dial so that connection is made to
different points at regular intervals.
The dial also acts as an on-off switch
for directly it is. rotated L.T, supply is
connected to the triode oscillator.

After the dial has been swung, it re-
turns to normal but connects the oscil-
lator grid intermittently to the filament.
This sets up an oscillation in the pri-
mary inductor, for each contact on the
pulser mechanism.

As the dial stops, it automatically
disconnects the L.T. supply for by this
time the station has been accurately
tuned in. A large frame aerial has to

The Philco remote control arrange- |

A Review of the Most Impor-|
tant Features of the World’s |
Short-wave Developments

A LOW-POWER PHONE TRANS-
MITTER

be fitted to the bottom of the receiver |
cabinet and this frame is tuned to the
frequency of the oscillator in the con-
troller, so acting as a straightforward
aerial.

In this way pulses from the controller
are picked up and amplified by means
of 2 78 and a 6J7G. A 6ZYs5G diode
is used as an A.V.C. valve to maintain
an even input to the 2A4G thyratron
rectifier. The second diode is used as |
an attenuator to strong peaks which
might cause the thyratron valve to con-
tinue operating over too long a period.

The output stage of the control am-
plifier is also an argon filled thyratron
which is similar to a-conventional gas-
filled rectifier with a grid. A rectifier
passes current during the entire portion
of the A.C. cycle in which the anode is
positive with respect to the cathode. A
grid inserted between the anode and
cathode permits current flow only dur-
ing that portion of the cycle in which
the grid has proper bias.

from last /£
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Fig. 2. Thé tuning indicator with triode
detector. .

If both grid and anode voltages are
taken from the same A.C. source, their
phase difference can be arranged so
that the grid will permit current flow |
during the half cycle in which the anode |
is positive with respect to the cathode,
so that no anode current will flow be-I
tween these limits.

The anode current of the 2A4G flows
through and energises the holding relay
and permits operation of the stepping
relay. The stepper assembly houses al
holding and a stepping relay. \When
the thyratron lights the holding relay,
closes and the stepping relay switches
a ratchet as many times as the pulses
sent out by the pulser in the control |
box. There is a primary and a second-
ary ratchet. The stepper relay oper-
ates the primary ratchet which is con-
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nected to the primary switch. This
switch controls the volume control
motor and shorts the speech coil to

earth in the station-selecting positions.
A switch which connects the anodes of
the output valves together is closed
during the station-selecting opération.

The set, of course, operates during
changes in volume but is muted as the
secondary ratchet returns to its home
position and climbs to the station
dialled. The oscillator used by Philco
is shown in Fig. 1.

A Tuning Indicator
with Triode Detectors

Practically every design which in-
cludes a tuning indicator circuit is used
in connection with a diode detector.
There are, however, a lot of receivers
which use cathode bias second detec-
tors in order to obtain maximum signal
level from weak stations.

With this type of receiver there is
not, of course, the usual A.V.C. voltage
which is required to operate a magic
eye. However, WgHMS, in the March
issue of Radio, applies a circuit shown
in Fig. 2 of a 6Cs indicator for use
with a triode second detector,

The current flowing through resistors
R3 and R4 provides a perfectly fixed
bias to the 6C5. When a signal is re-
ceived the second detector cathode cur-
rent flowing through Ri and Rz in-
increases the voltage
across R2. The increased voltage
across Rz is applied to the 6Cs triode
second grid, balances out the fixed bias
and allows the-eye to open.

This action is the reverse to that ob-
tained when the eye is operated from
the A.V.C. line, for the eye opens for
signals and closes when no signal is
received.

Resistance R1 is the normal cathode
resistor since the addition of Rz will
have comparatively little effect on the
operation of the detector. On valves
of 56, 6Cs or even 6F7 types the value
of Rz is 7,500 ohms. R3 should be ap-
proximately 1,500 ohms, and R4, Rj
and R6 the usual resistors recommended
for 6Cs indicators,

L/ =
-
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Fig. 3. Remote control circuit with gas-filled
triode.
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MULLARD vousee trio0: TV03-10

This valve is designed for use as an oscillator or amplifier
on ultra short wavelengths. An output of [0-14 watts is
obtainable and at 2 metres the full anode voltage may
be applied.

TECHNICAL DATA CHARACTERISTICS, EACH SECT/ON
Cathodes, indirectly heated, Amplification Factor . 12,5
6.3 volts, 0.85 amps. | Mutual Conductance 3.2 mA/V
Anode Voltage .. 300 volts max. | Anode Impedance .. 3,900 Ohms
Base .. Standard British 5 pin | Anode Dissipation .. 5 watts max.

Address your enquiries to:

TRANSMITTING DIVISION

The Mullard Wireless Service Co. Ltd.

225 TOTTENHAM COURT ROAD, LONDON, W.I.

Selected and Specified for The ‘“ TELEVISION
2-VALVE A.C. SHORT WAVE RECEIVER

SUPER
SENSITIVE
TELEPHONES

No wonder the designer of this fine
Receiver featured in this issue chose
Ericsson Telephones as indispensable.
They are simply perfect for the 100 per
cent. functioning of this set.

Wonderfully sensitive, comfortable in wear
and very pure in tone, they have come to
be regarded as standard for the keen short-
wave enthusiast’s equipment.

Use them with your 2-Valve A.C. Short
Wave Receiver for RESULTS !

Three Resistances—one
price : 120, 2,000 and
4,000 obms.

15/-

At all good radio dealers. If you have any difficulty in procuring, write direct to:

ERICSSON TEEPHONES, LTD., 22, Lincoln’s Inn Fields, London,W.C.2

Telephones : 6396 HOLborn
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3o-watts input on 5 metres

Radio Control for
Light Aircraft

The late Ross Hull published some
interesting data on radio control of
light aircraft, and one of the simplest

| commended by the crystal makers for
1o-metre operation it has proved to be
quite satisfactory, in fact, the excita-
tion to the HY-61 is sufficient to drive
this valve to about 30 watts input. In
addition, the crystal is run with ex-

cs
- !
A £ .2
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6wé;:/eT -

Fig. 4. The input to this transmitter ean be inereased to 30 watts at 5 metres.

circuits he designed is shown in Fig. 3,
in which a gas-filled triode is em-
ployed. This circuit is quite normal
being a super-regenerator with a slight
difference that the by-pass condenser
C4 has the high value of .25 mfd. Also,
the variable resistor, Rz, is necessary
and this has a value of 10,000 ohms.
The total anode current without signal
input is 1.7 mA. which drops to ap-
proximately .5 mA. with an average
signal. This gives a fair amount of
anode current change, sufficient to
operate a relay of the Sigma type quite
reliably.

Incidentally, the Sigma relay has a
resistance of 8,000 ohms and weighs
only 2 o0z, while the gas-filled triode
valve is now available from Webbs
Radio.

A 15-watt 5-metre
Transmitter

W2IDV has designed a 15-watt trans-
mitter for s-metre phone using an 8g
crystal oscillator driving an HY-61
tetrode in the final. In America, of
course, the new regulations are that all
5-metre transmitters should be fre-
quency controlled which accounts for
the complete lack of self-excited oscilla-
tors and the rise in popularity of 1o-
metre crystal elements.

This transmitter is in two units, the
radio-frequency section and the com-
bined audio and power supply. The
R.F. unit gives sufficient output to
drive a high power final of up to 200
watts input while in the audio section
over 20 watts can be obtained which will
also drive a high output class-B modu-
lator.

The designer recommends that the
power supply furnish 400 volts at 250
mA. plus two 3 ampere 6.3 volt heater
windings.

First of all' comes the R.F. side of
the transmitter, The oscillator is an &9
pentode as a. tri-tet, and although not

| this type of valve is not officially re-
tremely low current so eliminating
drift which is sometimes noticeable
with high-frequency crystals. If neces-
sary, the oscillator can be switched
from crystal control to self-excited.
The cathode lead to the oscillator is
taken from the top end of the coil to
a tap one or two turns from the earthy
end, a grid condenser of the small mica
type plugged in in place of the crystal.
The coils are self-supporting of num-
ber 12 gauge wire and soldered directly
across their respective condensers.
The cathode coil and tuning conden-
ser are mounted on top of the chassis
so that the connections to crystal and
grid of the valve are short. The oscil-
lator anode coil with its condenser are
below the chassis so that there is com-
plete screening between the two cir-
cuits. A common busbar of 12 gauge
copper wire is run the full length of
the chassis and it is stressed that all
earthy 1eturns be made to this busbar.

The 89 oscillator is capacity coupled |
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C1 75 mmfd. R1 60,000 ohms.
Cz 35 mmfd. Rz 10,000 ohms.
C3 4 mfd. R3 25,000 ohms,
C4 50 mmfd. R4 25,000 ohms,
Cs 25 mmfd. Rs 3,500 ohms.
C6 .oo2 mid. R6 10,000 ohms.
Cy .01 mfd. R7 400 ohms.
C8 50 mmid. R8 20,000 ohms.

RFC 2.5 mh choke.
FW ST switch.

The modulator is quite straightfor-
ward, consisting of 6Fs, 6Cs, 6Cs, and
two 6L6’s with values normal to this
type of arrangement. The output
transformer should, of course, be
matched to suit the R.F. load.

Eastbourne and District  Radio
Society.—At a recent meeting of this
society held at the Cavendish Senior
School, Eastbourne, experiments with
the Society’s 5-metre transmitter were
conducted. Tests were made to show
how quickly it could be adapted for
battery operation and in view of its
efficiency, it was decided to instal a per-
manent ultra short-wave aerial. The
honorary secretary, G. R. Dowsett, de-
monstrated a new McMichael superhet
which is made up of a triode pentode
detector-oscillator, H.T. pentode I.F.
amplifier, double diode and pentode
output valve. Further information re-
garding the activities of this society can
be obtained from the honorary secre-
tary at 48 Grove Road, Eastbourne,
Sussex.

The Southend and District Radio and
Scientific Society has held several meet-
ings so far, all of which have proved
successful.  The outstanding events

were a talk by Mr. R. M. Chamney, of
the G.P.O., and Mr. E. J. Buchan on
Transmitter design.

Fig. 5. Over 20 watts of audio are obtainable from this medulator.

to the output valve by means of a con-
denser having a capacity of 50 mmifd.
Bias is obtained automatically by
means of grid resistor R6 having a
value of 10,000 and cathode resistor Ry
having a value of 4oo ohms. The
values in this circuit are approximately
as follows.
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At the annual general meeting a re-
port was read of the past year’s activi-
ties of the society. During 1938 twenty-
two meetings were held and many field
days, while there was a record number-
of new members bringing the total
membership of the society to just over
100.
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Specified

FOR THE TWO-VALVE
A.C. SHORT-WAVER

TYPE H.T: 16

METAL RECTIFIER

Specified because Westinghouse Metal
Rectifiers don’t wear out but deliver
their rated output for years and
years without renewal.

Full details are
given in * The All-
Metal Way,1939.’
Send coupon below

for your copy
today.

....................... COUPON

Westinghouse Brake & Signal Co., Ltd., 82 York Way,
King’s Cross, London, N.I.

1 enclose 3d. in stamps. Please send me ‘The All-Metal Way,1939.’

e T 4530,

TELZYNION

SHORT-WTVDE WORLD
The Radio Engineer’s
Classie Book !

RADIO
ENGINEERING

By FREDERICK EMMONS TERMAN,

Professor of Electrical Engineering, Stamford University.
813 ‘pages, 9 X 6, 475 illustrations, 30/- net. Second Edition.

Of the Second Edition the Radio Press
says —

‘* Professor Terman’s book is excellent and cannot
be too highly recommended. All radio students
and experimenters should possess a copy.—Television.

‘“ Should form an important addition to the library
of the radio engineer and the teacher of radio engineer-
ing.”’—Electrical Review.

‘‘ A book of outstanding merit in the field of radio
engineering.”’—T7. & R. Bulletin.

‘“ Should be at the right hand of every radio engineer.”’
—Nature.

‘“ Contains more general useful, up-to-date informa-
tion on Radio Engineering than any other work."—
Post Office Electrical Engineer’s Journal.

‘“Can be confidently recommended to all interested
in the theory of Wireless and the design of apparatus,”’
—Wireless World.

“*In spite of the size of this volume, it would be hard
to find a superfluous paragraph.’’—Wireless Engineer.

Would you like to see a copy ?
Fill in thiscoupon to-day.

To McGraw-Hill Publishing Co., Ltd., Aldwych House,
London, W.C.2.

Please send addressed to my bookseller a copy of Terman's
RADIO ENGINEERING on approval. This does not entail
any obligation on my part to purchase the book. *

INFGRE 00000+ d0000000000000000008000590000000000066006000gAEIE0BTC0CIOO I8

Address ......... cooo0c: - SOOI TR R A RO

®* This offer applies only to the United Kingdom.
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A Twin-triode
2.5-metre Transmitter

This simple transmitter requires the minimum control and is
quite suitable for experimental work on U.H.F.

D anticipated that there will be con-
siderable activity on 356 mega-
cycles not only for local distances but
also by amateurs who, with crystal con-
trolled transmitters and rotary beam |

URING the summer months it is | nections to the s5-pin base are nor- | parallel tuning capacity.

mal and with one control grid

going to the grid pin and the other
control grid to the usual anode pin.

The characteristics of the TVoz-10
are approximately as follows:—

This close-up of the valve and grid circuit shows the best way in which to fix the components.

aerials endeavour to break existing DX |
records.

Fortunately, for these serious experi-
menters, there is a general tendency for
crystal control or stabilised transmit-
ters to be used on 5 metres; while those
who are only interested in covering
short distances with the minimum
amount of trouble will migrate to 112
megacycles. It is not generally real-
ised that difficulties in constructing
equipment for 112 megacycles are less
than for 56 megacycles, and that very
low power is quite satisfactory.

Generally speaking, the average ama- |
teur, for contact up to 1o miles on 56
megacycles, only needs an input of a
few watts and equally good distances
can be covered up to the ro-mile limit
on 112 megacycles with perhaps the ad-
vantage that the power used is even
lower.

Twin
Valve

However, by using a twin-triode
oscillator of reasonably low impedance,
10-15 watts of carrier power can be ob-
tained on 112 megacycles with the sim-
plest equipment, which generally ap-
pears to be the most efficient.

The Mullard Company have recently
produced a valve, the TVo3-10, which
is a twin triode having a standard fitted
5-pin base and two anode connections
through the glass envelope. The con-

| upon.
' the power unit, which is generally one

Heater voltage, 6.3 volts.

Heater current, 0.8 amps.

Amplification. factor, 13.

Maximum anode dissipation, 10 watts.

Maximum D.C. plate current, 8o mA.

Maximum D.C. grid current, 25 mA.

When used in a circuit having a re-
sonant grid coil and long line anode
inductances, the input can be raised to
25 watts with only 300 volts H.T. and
if the transmitter is sensibly constructed
a carrier power of 10 watts can be relied
This means that cost is low for

of the most expensive items in a trans-
mitter, is of a type that is used with
many broadcast receivers.

The circuit for a 112 Mc. transmitter
is shown on this page. It will be seen
that across the two grids there is the
coil, L1, which does not have any
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It is wound
| to resonate at approximately 112 mega-
cycles and brought accurately into Te-
sonance by having the windings com-
| pressed. The cathode of the TVoz-10
has in series with it a small re-
sistor having a value of 200 ohms and
an 8-watt rating. Additional bias is
given by virtue of grid current flow
across the grid resistor R1, an average
value for which is 15,000 ohms.

In neither case is it necessary for
these circuits to be by-passed although
it is essential that condensers Ci1 and
C2 be included in the circuit. These
condensers each have a value of 100
mmfd. Also across the heater circuit
with the electrical centre taken- to
earth is a humdinger, and this should
be connected actually across the heater
pins at the valve holder.

It is suggested that the valve be
mounted on its side. In this way the
leads to the grid circuit are kept very
short while the anode pins will approxi-
mately meet the two anode inductances.
These inductances are 12 in. long made
up of half-inch copper tube with ap-
proximately an 18 gauge wall. They
are placed 1} in. between centres and
mounted in the manner shown. Four
holes are drilled in the tubes so that
they can be mounted on stand-off insu-
lators.

In practice it will be found that the
bolt supplied with the insulator is not
long enough to go right through the
tube so they have to be replaced with
new bolts 4 BA and 2 in. long.

It is impossible to tell with any
degree of accuracy the exact length
required for the tubes, but this is im-
material as they are tuned by means of
| the semi-fixed shorting bar. To the
centre of this bar is connected a high-

frequency choke which in turn goes to

H.T. positive or to the source of modu-
l lation as required.

In the original design a small by-pass
condenser of 50 mmfd. was connected
between the choke and common earth

TVvo 3-10

4,

—

Notice that mno

condensers  are
needed in the grid

or cathode eireuits
It is suggested
that the aerial be
coupled directly
to the tank
inductance.
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The NEW LOW-PRICED MULLARD CATHODE RAY OSCILLOGRAPH
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is designed on
PRACTICAL lines

DQN’T forget practical considerations when you decide to
invest in an oscillograph | Make sure first that it’s going to
be one hundred per cent useful.

The reputation for high grade instruments behind the new
Mullard GM 3155 is only one reason for its immediate popularity.
Another is that it is designed specially for retail service departments
where ease of control saves time and money.

A special brochure has been prepared to show you just how the
GM.3155 traces elusive faults in quick, easy stages. Write for your
copy today, or, better still, ask for a demonstration.

These men KNOW ! The men attached to Mullard’s staff of
service experts have spent years in advising dealers on the
PRACTICAL aspects of servicing. To the designers of Mullard
Instruments they are the “ voice of the trade” — they know
what you want.

That’s why the GM.3155 is an instrument with a PRACTICAL
specification, and will do a full-time job of work in
your service department.

These 1wo well-known instruments can be used with the GM.3155

Service Signal Generator Type GM.2880F. With artificial aerial
coveringshort,mediumand longwavelengths. List price£ 2 1(subject).
Frequency Modulated Oscillator Type GM.288!. Permits
direct reading of bandwidth with variable bandwidth control:
List price £8.10.0 (subject).

FULL DETAILS ON REQUEST.

* *

225 TOTTENHAM COURT ROAD,

GM3155 List Price £25

WITH SPECIAL NET PRICES
TO SERVICE DEALERS

WIRELESS SERVICE
COMPANY LTD.

VALVE SALES DEPARTMENT
LONDON,

A ON-OFF AND
BRIGHTNESS ——=Z%
CONTROL

C TIME BASE
AMPLITUDE

CONTROL D.SIGNAL [I:1%s

E TIME BASE
FREQUENCY
RANGE CONTROL

G TIME BASE
FREQUENCY
FINE CONTROL

GAIN CONTROL

1-8 TIME BASE
SYNCHRONISING
AND INPUT
SIGNAL SOCKETS

COUPON

Please send a copy of the brochure *“ The
G.M.3155 at Work.”

D Please let us know when you can arrange o
demonstration at this address.

-—--—-I-J

NAME .
* * ADDRESS S
T.W.I
W.l. '—— — - [Emp———

GSNI*®

We have spent four years on the design of this latest addition to our range.
Frankly, it has been Jifﬁcult to produce an entirely new condenser which not
only was better than what was available on the market, but also was competitive
in price. The first essential in a transmitting condenser—quality—has been our
aim from the start. This new range will be found to have the following ad-
vantages over its competitors :

@ Triangulated frame, giving an extremely rigid structure and so main-
taining capacities constant.

@ RMX. Ceramic Insulators, with insulators and main frame out of
the field of the condensers.

@ Collector Brushes ‘with corona shield, and in consequence no RF.
is carried through the bearings.

@ Long front bearings, glving absolute freedom from slackness and
perfectly smooth action. 3

@ Ball-bearing rear end.
@ Maximum possible flash-over clearance everywhere.

ADIOM

L. NIGHTINGALE

:our

ART

DIRECTORS . W. H. D. NIGHTINGALE

TRANSMITTING

i MANY NEW LINES
i are described in
latest SHORT-:
: WAVE CATALOGUE :

1id. Post Free. R

LATEST BULLETIN

RAYMART
CONDENSERS

TYPE. PRICE.
TCD.50X. Split Stator Type, 50 mmfd. each section,

3,500 peak voltage type, plate-spacing between adjacent

stator to rotor surfaces .887 e -k ... each 17/6
TCD.100X. Split stator. 100 mmfd, each section ,, 22/6
TC.100X. Single type, 100 mmfd. ... b o 16/6
TC.200X. o . 200, —_— 22/6
TC.300X. o BORS00) ) . 27/6
10,000 Peak Voltage Type, Plate spacing .190 in., all vanes
rounded and polished :—

TYPE. PRICE.
TX.100X. 100 mmfd. Single type ... - .. 35/-
TX.40X. Split Stator type, 40 mmfd. each section ,, 36/-

@ On the 10,000-volt peak model all plates have rounded and
buffed edges. Definitely, these are the finest condensers
available in the world to-day.

SEVERAL RAYMART COMPONENTS ARE SPECIFIED FOR
The *‘ Two-Valve A.C. Short-Waver '’ and the ** Single Valve
P.A.'* described in this issue.

NOTE THIS NEW LINE INCLUDED IN OUR LATEST
CATALOGUE.
Type ATC 100. Air Spaced Coil

We can supply Midget Ceramic Insulated 100 mmfd. Condenser
with } in. shaft. which fits into any of our short-wave coil forms,
so making a complete Exciter unit for low power transmitter
stages or can be used for band-setting on an amateur receiver.
Allows of an extra stage being added to a transmitter without
the need for fitting a further condenser and dial. Type A.T.C.
100 A Price  2/9

THE SHORT-WAVE SPECIALISTS. We are the oldest Distributors
for Bliley, Thordarson, Taylor Tubes, RME Bassett Conce.n.tric Cable,
Hoyt Meters, Collins, National, etc. Send us your enquiries, Large
stocks carried.

Condenser.

44, HOLLOWAY HEAD, BIRMINGHAM, |. Tclephone : MIDLAND 3254
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point and this can be seen in the illus-
tration.  This condenser, however, is
not essential and it should only be used
if found to give more satisfactory
results,

Construct the grid coil L1 very care-
fully. It should be wound with 16
gauge tinned copper wire consisting of

moved to see which is the best coupling
position to give maximum R.F. into
the aerial.

A more accurate way of checking fre-
quency is the Lecher-wire system. Erect
two parallel wires approximately 17 ft.
long spaced 6 in. These should be very
taut. Couple these two wires to the

This plan view will give constructors all the information they require about the layout of
components.

7 turns at half-inch diameter and spaced
to cover a distance of 11in. Long
ends should be left from this coil then
it will be found that it can be soldered
directly across the two grid terminals
on the valve holder. The mid point is
tapped, with the resistance R1 joined
at this point with the opposite end taken
to H.T. negative.

The whole transmitter is mounted on
a wooden plank 16in. long and 3 in.
wide. This provides just

tances in the manner shown and if wired
with heavy gauge wire is extremely
robust and can be screwed on to the
wall. In this way the transmitter does
not take up very much room and is
more convenient than a small 6 in. by
6 in. chassis of conventional design.

The frequency stability, of course,
is very much higher by using long line
anode inductances, while little .advan-
tage will be gained by using a similar
tuning system in the grid. In fact, it
is rather a disadvantage having long
line grid and anode tuning for the
amount of space taken up is, very con-
siderable as the inductances have to be
at right angles to one another.

One of the biggest difficulties in
operating a 112 Mc. transmitter is
locating the amateur bands. In our
experiments was used an aerial cut to
frequency and coupled in the. first in-
stances to the transmitter by means of
a single horse-shoe loop. In the centre
of the aerial is connected an R.F.
milliammeter, although a low con-
sumption bulb would be equally satis-
factory.

The adjustable bar is moved up and
down the two tubes until maximum
amount of current is obtained in the
aerial. Then the grid conductance is
adjusted to see if possible the amount
of aerial current can still further be
increased. It can then be assumed that
the transmitter is more or less on fre-

quency, but the aerial link should be

sufficient |
space to take the valve and the induc- |

copper rods by means of an ordinary
6oo-ohm feeder terminated in a single
turn link. Apply as much R.F. as pos-
sible to the feeder and then slide a low
current lamp up and down the twin
wires until two points are reached
where maximum light is obtained.

Components for

A TWIN TRIODE 2.5 METRE
TRANSMITTER

BASEBOARD.

1—Wooden 16 X 3 X 1i ms.
CONDENSERS, FIXED. X
1—.oo1-mfd. type 6goW (C1) (Dubilier).
1—.0o01-mfd. type 6goW (C2 B
1—.0005-mfd. type 6goW (C3 .
1—.0005-mfd. type 69oW (Cy "
CHOKE R.F.

1—Type HF21 (Bulgin).

HOLDER VALVE.

1—s5-pin type SW21 (Bulgin).
INSULATORS.

4—Type 1557 (Premier).
RESISTANCES, FIXED.

1—15,000 chm type 4-watt (R1) (Premier).
1-—200 ohm type 8-watt (R2) (Premier)
1—Humdinger (R3) {Premier).
SUNDRIES.

2—Terminal saddles type 1046 (Eddystone).
2—Copper tubes 12 ins. long, $ 1n. dlameter.
VALVE

1—TVo3 10 (Mullard).

The distance between these two points
should be measured by means of a ruler
which will then give half the wave-
length to which the transmitter is
tuned.

Two short lengths of semi-flexible
wire, with hooks on each end, can be
soldered to the bulb and slid along the
twin wires quite easily.

After the transmitter has been accu-
rately set for frequency the aerial can
be connected in the proper manner, that
is, directly to anode inductances. In
order to prevent D.C. voltage being
applied to the aerial, in series with each
feeder must be connected condensers
having a value of so mmfd. They are
adjusted up and down the rods until
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maximum draw or correct anode current
is obtained. Constructors will find it
is very easy to load twin triode valves
in this circuit so care must be taken not
to grossly exceed the rated input.

For general coverage a half-wave
vertical aerial will be satisfactory, but
there will be quite a big rise in gain if
a horizontal aerial is used for point-to-
point communication.

If modulated, an audio output of ap-

| proximately 4 to 5 watts would be re-

quired provided the modulator is accu-
rately matched to the R.F. load.

Particular note should be taken that
even with this simple equipment a post
office licence must be obtained, details
of which will be given by the Engineer-
in-Chief, Radio Division, Armour
House, Aldersgate, E.C.1.

An Inexpensive Universal Meter

We are accustomed to seeing data on
multi-range American test meters, but
there are few British instruments
which are quite so comprehensive. We
have just come across an instrument
which is absolutely free from snags.
It is inexpensive, covers everything
that the average experimenter, radio
engineer and serviceman is likely to
require, and generally speaking is a
very good investment.

This meter is available from Taylor
Electrical Instruments Co., 77/77a
Queen Victoria Street, E.C.4. It is
built into a polished oak case, fitted
with a leather strap handle and has
built in a 43 in. moving coil meter. The
model 8oa which is priced at 10 gns.,
covers no less than 70 different measure-
ments, some of which are the follow-
ing :

D.C.

D.C.

volts 0.1, 0.2, 0-30, 0-2,000.
amps. 0.5 mA,, o-1 mA., o-20 A.

A.C. volts o-2.5, 0-5, 0-500, 0-2,000.

A.C. amps. 0.5 mA., o.5 A., o-5 A.

Ohms o0-500, 0-50 megohms.

Output o-2.5 volts, o-250 volts, o-

2,000 volts.

Capacity o-.0002 mfd. to o-100 mfd,

Inductance o.2 H.-1,000 H.

Decibel level —18 db. to + 6o db.

By using a small external battery re-
sistances up to 500 megorms can be
read. Adaptors are also suitable for
reading up to 10,000 volts A.C. or D.C.
and up to 30 amperes.

Hoddesdon and  Distriet  Radio
Society.—Listeners on 160 metres will
know quite well the call-sign of this
society, GsHO. Intending members
should write to 2FUU, Caxton House,
High Street, Hoddesdon, Herts, while
the headquarters are Blairgowrie, Sta-
tion Road, Roxbourne, Herts.
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STANDARD BOOKS ON
TELEVISION AND WIRELESS

ELECTRON OPTICS

THEORY AND APPLICATION
By L. M. MYERS

Research Department, Marconi’s Wireless Telegraph Co. Ltd.

““ Mr. Myers is the first to assemble the known data on the subject
and to deal with it in a thoroughly comprehensive manner. Indeed, it
is not too much to say that this book will be the standard textbook in
English on Electron Optics for many years to come. Commencing with
a review of the analogies between light and electrons, the author deals
with the electron trajectory in various fields, together with methods
for plotting the distribution of potential and the electron paths. The
whole theory of electron lenses is then given with several original
illustrations of lens systems and the aberrations due to them. The
remainder of the book is occupied with a detailed description of the
various applications of electron optics : Electron multipliers, the elec-
tron microscope, electron telescope, and various special types of cathode-
ray tube.”’—Television and Short-Wave World.

Medium 8vo, 636 pages, 380 illustrations and figures including 68
half-tone plates, 42s, net,

THE LOW VOLTAGE CATHODE-RAY
TUBE AND ITS APPLICATIONS
By G. PARR

* Will be welcomed as giving a comprehensive outline of the uses to
which the tube can be put. A noteworthy point is the number of
practical circuit diagrams which would enable the reader to adapt the
tube to any particular research desired Can be confidently
recommended to all users of cathode-ray tubes and we hope that it wili
meet the response that it deserves.''—Television and Short-Wave World

Demy 8vo., 187 pages 76 plates and figures: 10s, 6d. net,

TESTING TELEVISION SETS

By J. H. REYNER, B.Sc., A.M.L.E.E., M.Inst.R.E., etc.

CONTENTS : Apparatus Required. Location of Trouble. Cathode-Ray
Tube Faults. Time Base Faults. Synchronising Faults. Receiver Faults.
Interference. Laboratory Technique, Index.

“* This book is primarily intended for the wireless service man who In
the near future will be called upon to test and repair television recelvers
In addition to broadcast receivers . . . the entire book is devoted to
an analysis of receiver faults, their location and remedy .. the
serviceman will undoubtedly find the book a very valuable help.”"—
Television and Short-Wave World.

tDemy 8vo., 136 pages, 12 plates and 49 figures. 9s, 6d. net.

TELEVI§ION: THEORY AND PRACTICE
By J. H. REYNER, B.Sc., A.M.LE.E., M.Inst.R.E., etc.

“* The issue of the second edition of this well-informed text Indicates that
It Is meeting a growlng demand for accurate partlculars of modern
television practice. Needless to say, the author has brought the in-
formation up-to-date with respect to the latest technique, which seems
to have become stable, at least for a few years.”’—The Electrician.
Second Edition, Revised and enlarged. Demy 8vo., 235 pages, |26
[~ Illustrations, including 24 half-tone plates. 12s. 6d. net.

CATHODE-RAY OSCILLOGRAPHY
By J. T. MacGREGOR-MORRIS, M.LE.E.

University Professor of Electrical Engineering, Queen Mary College,
{London.!

and J. A. HENLEY, M.Sc. (Eng.).
Demy 8vo, 262 pages, 15| figures, including 18 plates. 2Is. net.

A List of Standard Books on Wireless and Television,
may be had post free, on application.

CHAPMAN & HALL LTD.

i1, HENRIETTA STREET, LONDON, W.C.2
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FOR REAL RADIO BARGAINS

We are always pleased to see you at A.C.S. whether you want a grid clip or a Super-
Pro. We hold a large and ever-increasing variety of equipment at the right price.
Why not call on us when you are next wanting any gear or, failing that, drop us a
card for a free copy of our latest lists.

NEW EQUIPMENT INCLUDES

The Hammarlund HQ-120 Reoeiver,‘ 10-550 metres, 12 tubes, variable selectivity
crystal filter, noise limiter, calibrated band-spread, * S

meter, neon voltage
regulator, antenna trimmer control and many other new features, £38 10s.

The RME 70 receiver, 1! tubes, crystal filter, 10-550 metres, illuminated band-set,
and band-spread controls, a really FB noise limiter, ““ S ** meter in DB and S units,
resonator control for perfect alignment, £36 15s,

The RME DB-20-70 Preselector unit, to match the new RME-70 receiver Two
stages of amplification ahead of your set to give complete freedom from image
troubles and to greatly improve signal-to-noise ratio. Fitted with gain control
and illuminated dial, £12 10s.

We _hold large stocks of all the well-known makes of receivers including Howard,
National and Hammarlund. Full details on request. so a good selection of
second-hand and shop-soiled receivers at attractive prices.

FLASH! We have a new range of Transmitting racks built to our specification.
All welded construction and at the right price. Full details available.

Send your enquiries to :—

| AC.S.RADIO == G2NK

16 GRAYS INN ROAD, LONDON,W.C.|
Telephone: HOLBORN 9894-§

wlderny .

J FOR A PENNY

The Solon gives real economy—and all the
advantages of electrlc solderlng ! Element
clamped within the bit concentrates all heat
at point. No flames or troublesome * heating
up.” Constant heat for as long as you want
it. Solon electrically-soldered jobs are more
rellable too . . .

EFFICIENT.

Heat at the point—where you want It.
CLEAN.

No flames, no dirt,
SPEEDY.

Ready In 4 minutes,
CONVENIENT.

All wearing parts easlly replaceable.
% Based on a charge of
id. per unit.
With solder, flex and lamp adaptor, 8/6.

Electrie SOLDERING IRON

W. T. HENLEY’S TELEGRAPH WORKS CO. LTD.
(DEPT. 110A/V) HOLBORN VIADUCT, LONDON, E.C.1.
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G5KA would like reports from any amateur logging new DX Stations.

the DX contest were not kind to|
the C.W. boys and many of our
friends in the low power category |
" dropped out after the first week-end.
The 28 mc. band was not much help
over this period, but livened up to-
wards the end of the contest. We shall l
be greatly surprised if G6NF does not
attain the diploma for this country, as
he finished up with a total of 70,300
points. Radio G6NF had 636 contacts, |
and his district multiplier was 37,i
while G6WY finished a close second
with a total of 60,445, the result of 578|
contacts with 35 districts.  ‘“ Ham ”’
only operated for 638 hours out of the
stipulated limit of go hours, so his score
is all the more remarkable. GgsKA
was put out of the fracas after only two
hours’ operating when his rotary con-
verter blew up. We still suspect sabot-
age. If some of the ‘ W’s?”
want to know why a certain G3 did not |
come back to their calls on 7 mc. one
Friday morning (very early), it was |
because the gentleman in question was
listening on 14 mc. and transmitting |
on 7 mc. Quite accidental, but what a|
waste of 24 hours!

CONDITIONS over the period of |

We have to report another ‘‘suspect’” |
from Turkey, namely, TA2BS, heard
by G8PL on the H.F. end of the 14 mc.
The note was Tg, and the QRA given
was Angora. ° Phoneys’’ seem rather |
plentiful round G8PL’s district as his‘
neighbour, G8PP reports CSzV on ap-
proximately 14,360 kc. He gave his
QRA as a trawler in the Atlantic. SWL |
Heys, of Macclesfield, is now back
busily logging DX for us. He has
been rebuilding his receiver, and now
that this is finished lets us know about
the following C.W. stations: ZL/LZ,
H.F. end; ZLi1GW, H.F.; ZLILS,l
H.F.; FT4AN, H.F.; PK4FS, Suma- |
tra, HF.; ZC6RL, L.F.; KsAF, L.F.;
and KAILB, L.F. We thought you
might be interested in the ZLi’s as |
these are none too common. |

We have to thank 2FLK for another
puzzler, XX<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>