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CASE -HARDENING

At the picnic, our portable set
Quite early, stopped working, and yet

We missed none of the fun

As we might well have done

If we hadn't had FLUXITE, you bet

always by you-in the house-g work
soldering is needed. Used for 30 years in
by leading engineers and manufacturers.
4d., Ed., 1/4 and 2/8.

SMALL -SPACE SOLDERING SET-
with full instructions, 7/6.

on the art of " soft ' soldering and ask for
STEEL and TEMPERING TOOLS

with FLUXITE.
To CYCLISTS 1 Your wheels will NOT keep round and true unless the spokes
are tied with fine wire at the crossings and SOLDERED. This makes a much
stronger wheel. It's simple-with FLUXITE-but IMPORTANT.

THE FLUXITE GUN
is always ready to put Flutilte on
the soldering job Instantly. A

pressure places the right
Quantity on the right spot and

_______.,\J

one charging lasts for ges.
Price 1/6, or filled 2/6.
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FLUXITE.
r r SDIPLIFIES ALL SOLDERING
FLUXITE LTD. (DEPT. T V.). DRAGON WORKS. BERMONDSEY ST., S E.I

TRANSMISSION AND RECEPTION
Full particulars of all TELCON PRODUCTS from :

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO., LTD.
Head Office: 22, OLD BROAD ST., E.C.2. Telephone: LONdon Wall 3141.
Works: Greenwich, S.E.10. Telephone: GREenwich 1040

COMPLETE
TELEVISION

AERIAL KITS

from 2-Igns
Belling & Lee Ltd., are the actual
makers of the television aerials used
by the majority of the prominent
set manufacturers, and Belling -Lee

installations are giving satisfactory
reception in places"as far distant as
Birmingham, Bournemouth, Brighton,
Hastings, Southend, etc.

Four standard kits are available :

No. 32IK. Wall mounting di -pole
without reflector but with stand-off
arm and bracket, 65 ft. feeder cable,
lightning arrestor and plug and
socket for skirting. ... 2i gns.

No. 32ILK. As above but with
chimney lashing (no mast) 3 gns.

No. 323CK. Masthead di -pole and
reflector, complete with 100 ft.
balanced feeder cable, lightning arres-
tor and plug and socket for skirting.

... 4 gns.

No. 323LK. As above but with
16 ft. mast and necessary galvanised
brackets and cables for lashing to
chimney stack. ... gns.

TELEVISION

FEEDERS
" Belling -Lee " use and
recommend low impedance
twin feeder for the majority
of television aerials. How..
ever, coaxial cables are
supplied to order and the
makers' recommendations
should be followed in all
cases.

No. 336. Low impedance
twin feeder. Per yard 6d.
No. 388. Solid coaxial
(plain metal braided).

Per yard 9d.
No. 388C. Solid coaxial(insulation covered)

Per yard 113d.
No. 389. Air -spaced
coaxial cable. Per yard I/9d

BELLING Er LEE LTD
CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX
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FOR BEST SHORTWAVE RESULTS

ALWAYS
USE EDDYSTONE COMPONENTS

AIR DIELECTRIC
TRIMMER.
DL -9 insulation, 3 to 65
mmfd. For all pre-set and
trimming purposes and
Particularly for use with
I.F. transformers. Cat.
No. 978. Price 3,i6.

FLEXIBLE
DRIVING
SHAFT.

For front panel
control of awk-
wardly placed com-
ponents. Drives
through 90 degrees
perfectly. Cable
length 5.i in. No.
1096, 3'6

NEUTRALISING CON-
DENSER. Cat. No. 1088.
For H.F. circuits using
low -capacity triodes. Maxi-
mum voltage 2,000 volts
D.C. Capacity variation
1-8 mmfd. Frequentite
pillar insulator mounting,
insulating adjusting knob.
Price 6/6.

Eddystone supply
equipment to the
War Office, Air Min-
istry, Orown Agents,
etc Proof positive
of the high standard
of Eddystone com-
ponents.

Made by STRATTON & CO. LTD.,
Eddystone Works, Bromsgrove Street,
BIRMINGHAM.

EDDYSTONE
SHORT WAVE COMPONENTS

CONDENSER CRADLE.
enables three microdensers to be mounted as
three -gang condenser unit. Rotors and stators
completely isolated. Brass division plates avail-
able for screening condenser units. No. 1114,
3,6. Metal screens, No. 1125, 8d. pair.

FULL VISION
DUAL SPEED
DIAL. Cat. No.1070
A full vision dual
speed dial with 20 1

& 100 : I speeds.
Veil graduated scale,
eading increasing as
requency increases.
or 1 -in, panel and
1 -in. spindles. Ideal
for H.F. tuning.
Price 10/6.

SLOW MOTION DRIVING
HEAD. Cat. No. 1012.
Very useful for transceivers and
Ultra S bort Wave Receivers. Vif ith
9-I reduction ratio ; pointer
moving through 180 deg. Price

COUPON for
Eddystone Catalogue

To STRATTON & Co., Ltd., Eddystone
Works, Bromsgrove Street, Birmingham.
Please send me the Eddystone Catalogue and
Worm me of Address of nearest Eddystone
Stockist.

Name

Address

T.S.W.

gililfidld lib AT ezilDeffi

The UNIVERSAL AVOMINOR
Electrical Measuring Instrument.

Provides 22 ranges of direct readings. Has
an accurate moving -coil movement and a
3 -inch full scale deflection. The total
resistance of the meter is 200,000 ohms.
Complete with leads, interchangeable
crocodile clips and testing prods ; pc los.
and instruction booklet ..

(Leather carrying case Ill-)
D.C. VOLTS A.C. VOLTS M1LLIAMPS

0- 75 millivolts 0- 5 volts 0- 2.5 milliamps0- 5 volt, 0- 25 0- 5

0- 25 0-100 0- 25
0-100 0-250 0-100
0-250 ,, 0-500 0-500
0-500

RESISTANCE
0- 20,000 ohms 0- 2 megohms
0-100,000 0- 5
0-500,000 0-10

All 'AVO' Instruments are available on Deferred Terms

 .WRITE FOR FULLY DESCRIPTIVE PAMPHLET.

Radio engineers the world over
rely upon " AVO " Instruments for
rapid precision testing. In these
A vollinors 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 such
comprehensive test facilities at so
moderate a cost.

The D.C. AVOMINOR
Electrical Measuring Instrument

A precision -built moving -coil D.C. instru-
ment with 13 ranges, providing adequate
testing facilities for checking valve per-
formance, batteries and power units, etc.
In case complete with leads, interchange-
able crocodile clips and testing prods ; 45/

-and instruction booklet ..

CURRENT VOLTAGE
0- 6 in/A. 0- 6 v. 0-240 v.
0- 30 0- 12 v. 0-300 v.
0-120 0-120 v. 0-61:0 v.

RESISTANCE
0- 10,000 ohms
0- 60.000
0-1;200,000
0-3 megohms

"RADIO SERVICING SIMPLIFIED"
Written in the light of present-day knowledge, this book gives the
whole routine of testing modern receivers, and explains causes of
faults in receioine and amplifying apparatus. Also shows how to
use effectively all radio instruments. 150 pages with numerous
diagrams and grsplu. Price 2/6 (Pest free 2/10)

Sole Proprietors and Manufacturers:-
The Automatic Coil Winder & Electrical Equipment Co., Ltd., Winder House, Dauglas Street, London, S.W.I Telephone : Victoria 3404/7

321
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SEE THAT YOUR NEW SET IS FITTED WITH MAZDA

STO FAMOUS
TELEVISION

SET MAKERS

CATHODE RAY

TUBES
AND MAZDA SPECIAL VALVES

Mazda Radio Valves & Cathode Ray Tubes are manufactured in Gt. Britain for the British Thomson -Houston Co. Ltd., London & Rugby and distributed by

THE EDISON SWAN ELECTRIC CO. LTD. 155 (HARING (ROSS RD., LONDON, W.(.2

For full particulars write to Technical Service Department
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COMMENT OF THE MONTH

Television for the Provinces
THERE is every indication that the Government decision to institute

a television service in the Birmingham area will be made almost
immediately and although it _appears to be improbable that the offer

made by the television receiver manufacturers to the Government for the
extension of television to the Provinces will be accepted, a certain amount of
misconception has arisen over this matter. The manufacturers have for
some time been pressing for a speedy decision and have argued that if
this country is to keep the lead in television it now has, pioneer work
must be pressed forward as there can now be no doubt that other coun-
tries are following hot on our heels. The answer of til.e Television
Advisory Committee was, in effect, that while they agreed that television
must eventually expand to the provinces, they were unable to make up
their minds what method to adopt, i.e., by radio link or by means of
the co -axial cable. The manufacturers' reply was that they did not care
what method was used, so long as it worked, but: it was important that
some action should be taken quickly. They declared themselves in favour
of the radio link method and they were so certain that it did not need
any further experiments to show it would work that they were prepared
to pay for any equipment that would have to be scrapped, should the
method prove unsuitable.

The total cost of extending the system to the Midlands area by using
the radio- link method is estimated at something well under £ioo,000
and this would include the transmitter itself at Birmingham. The trans-
mitter can in no sense be described as experimental, since it would be
equally suitable for use with either the radio link or the co -axial cable
and it will therefore be required sooner or later in any case. It will be
evident that the Government are not asked to risk very much in going
ahead with the radio link method, but it was to overcome any qualms that
the Government may still have that the offer was put forward. It is,
therefore, clear that there is no attempt by the trade to subsidise or
control the transmitting side of television, nor has there been a promise
of funds with which to continue provincial extension.

The offer was solely to pay for apparatus which might become useless
if a wrong choice of system were made. Although no official announce-
ment has been made of the results of experiments made by the radio link
method it is understood that these are now practically complete and satis-
factory, and that no outstanding technical difficulties have still to be
overcome. Naturally the first practical steps in a project of this nature
always bring problems which can only he answered by the kind of
development work that. has already given Britain its two-year lead in
television.

American technicians are already convinced of the possibilities of the
radio link- method and France has provincial stations planned at Lyons
and Lille, which it is expected will use this system.
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A SIMPLE 22,000 R.P.M. SCANNING MOTOR

This photograph is approximately the,
actual size of tha scanner

W E illustrate here a new syn-
chronised nine -ball line
scanner which, afer consider-

able experiment, has been developed
for use in a home -constructed mech-
anical -optical receiver. This unit is
now undergoing its final tests, and
full constructional details will be
given in a later issue. By its use,
properly synchronised, pictures of
135 -line definition will be obtainable.

A few preliminary notes on the
driving unit required by this scanner
may be of interest. One 6L6G valve
suffices to drive it, at the required
speed of 22,50o r.p.m., providing it
with about 6 to 8 watts of alternating
current at the line frequency of 10,125
c.p.s.

The motor is connected directly in
the plate circuit of this valve. In
addition, one or more (probably two),
small triodes are required forlocking

By J. H. Jeffree
the driving current to the picture
transmission and for starting the
motor. The best circuit arrange-
ments for these valves are still under
consideration, but a circuit diagram
is given here showing the principle
involved, with some approximate
values.

Starting the motor is by a some-
what unusual method adopted to
keep down the cost as far as possible.
A feed back path, through a con-
denser and a high resistance, is pro-

Sugge3ted driving unit
circuit for nine ball
scanner. (Details subject

to revision).

will run quite well at 2,25o r.p.m. a
speed to which it can (owing to its
small size) be spun with a flick of the
finger. Alternatively, a simple spring
starter can be fitted.

When thus started, with the oscil-
lator timed to i,000 c.p.s., the motor
readily drops into synchronism with
the oscillator (this being facilitated
by the feed -back characteristics of the
circuit) and can then be run up to its
final speed by varying the oscillation
frequency by means of the condenser.
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zs000
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vided from the driver valve plate to
the preceding triode grid, and the
latter is shunted to earth through a
variable condenser. As a result, the
pair of valves form, when the motor
is connected in circuit, an oscillator of
which frequency can be varied over a
range of about r,000 to to,000 c.p.s.
by varying the condenser. The run-
ning speed of the motor is 22,500
r.p.m., with 10,125 c.p.s. current,
but when fed with, say, t,000 c.p.s. it

2.50oaa

Locking impulses from the transmis-
sion are then applied, through the
second triode, to provide exact syn-
cronisation.

Near its running speed the motor
has self-correcting characteristics, so
that if thrown out of synchronous
speed, it promptly pulls in again.
Construction is simple but H. E.
Sanders & Co. are prepared to supply
these motors to those who have not
the facilities for making them.

Book Review
CATHODE RAY TUBES, by von Ardenne,

translated by McGregor and
Walker. (Pitman & Sons, 42s.,
53o pp., 465 figs.)
Manfred von Ardenne's classic on

the Cathode Ray Tube first appeared
in German in 1933, and it is 'greatly
to be regretted that an English trans-
latiOn has not appeared until the
lapse of six years from this date.

It may be argued that so much of
the development of cathode-ray tubes
has taken place within the last six
years that the book is almost out pf
date, hot in reading through the
opening chapters it is realised that
the fundamental theory has been
dealt with in a manner which it would
be hard for any later writer to
improve on.

4

After preliminary notes on the pro-
duction of electron beams, the author
describes the theory and performance
of the gas -focused tube, for which he
was so largely responsible.

The construction of the tube and
the characteristics of the screen
occupy the remainder of the first por-
tion of the book. In the second sec-
tion, the associated circuits are dealt
with, including amplifiers, time bases
and' photographic recording attach-
ments. It is a pity that the transla-
tion follows .e German too literally
in parts as some passages appear
needlessly involves. For example
(p. 262) : " It is usual, in practice,
to communicate [sic] an alternating
voltage to the grid of the control
valve also by transformers instead of
con den sers."

324

The final section deals with special
applications of the tube, including its
use in sound recording. This has
not been hitherto published in books
on the cathode-ray tube and will be
read with interest by cinema en-
gineers. A complete account of the
author's work in television develop-
ment concludes the book, and here
again it is to be regretted that par-
ticulars of the later types of television
tubes have not been added to the
English edition. Later information
appears in the author's " Television
Reception" (Chapman & Hall).

The name of von Ardenne has been
associated with cathode-ray tubes
since the earliest days, and the ap-
pearance of this book emphasises
how much the industry owes to the
untiring and careful research of the
author.
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COMPLETE DESIGN FOR HIGH -QUALITY
TELEVISION RECEIVER

The designer of this
receiver is Mr.
S. West who has
already produced
several highly suc-
cessful vision units.
The objective for
the receiver des -

IN considering the design of a tele-
vision receiver there are two im-
portant factors to determine,

namely, the overall gain the vision
section must possess and the size of
the picture desired.

The question of overall gain in the
vision unit is important because
there is little object in aiming at sen-
sitivity greater than is required fully
to modulate the C.R. tube having in
mind the signal voltage available at
the aerial feeder termination to which
the receiver is to be connected, and,
it is this factor that will largely deter-
mine the circuit arrangements parti-
cularly from the point of view of the
number of valves. Also will a signal
of reasonable amplitude, the sim-
plicity and reduced number of stages
of a tuned radio -frequency type of
vision unit presents irrefutable ad-
vantages, and, with an adequate sig-
nal, such a design is excellent.

Considering the question of picture
size, despite notions to the contrary,
a small picture has much to commend
it, indeed it can be shown that a
small picture is essential for certain
viewing conditions ; these vewing
conditions obtaining for the majority
of ordinary domestic requirements.

The equipment herein described- was designed for use within a 2o
miles radius of Alexandra Palace, a
T.R.F. circuit therefore being
adopted. A quite drastic employ -

Fig. 5. The general layout of the time base and C.R. tube circuits is well revealed in the above
illustration.

ment of the contrast control, in this
case variable bias to the first R.F.
stage valve, indicates the range as
likely to be in excess of this esti--
mate. A bright picture was desired
and the audience would in general be
restricted to not more than three
persons. From a careful considera-
tion of this requirement a C.R. tube
having a 7 in. diameter screen. was
decided upon.

An electrostatic tube was chosen,
mainly because such a tube has
greater focus stability over the small
magnetic types which do not in
general utilise, hexode focusing.

The complete equipment is entirely
conventional in every respect, the

cribed in the follow-
ing, pages was very
high quality
within the ordinary
service area and
this has been

secured.

aim being throughout to ensure the
very highest picture definition and
good quality of sound reproduction.

It will be seen from the following
description that the various units
comprising the complete assembly
are separately constructed but this
requirement was dictated by the par-
ticular needs of this installation and
obviously considerable latitude in the
arrangements and grouping of the
units is permissible.

The Vision
Unit

The photograph, Fig. 2, shows the
general arrangement of the vision
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Fig. 2a. The circuit diagram of the 5 -valve vision unit The circuit values are given and any
good quality components can be emp oyed.
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VISION UNIT
unit and its theoretical circuit is given
by Fig. 2 a . It is seen that the unit
is entirely straightforward and com-
prises three R.F. stages, a diode
detector and a single corrected V.F.
stage. The unit is compact the over-
all dimensions being given in Fig. 3.

Mazda type AC/SP3 pentode
valves are employed in the R.F. and
the V.F. stages, a Mazda type Di
diode providing for demodulation of
the vision carrier. Capacity tuning
is employed for the R.F. stages be-
cause of the greater convenience of
this method also, for the receiving
conditions applying the resulting loss
in gain (in any event slight) is un-
important.

A simple detector filter is included
to remove the 45 mcs. carrier from
the detector valve output, this simple
filter being quite effective. As a,
matter of interest the unit tends
markedly to be unstable without this
filter and its inclusion is therefore
worth while.

The V.F. stage anode coupling re-
sistance and correcting choke are en-
closed in the shielded compartment at
the right-hand end of the unit. The
constants of this circuit are such as
to provide level response and negli-
gible phase shift between 5o and
3 x toG cycles but, it is
that, as the synchronising separator
is not included in the vision unit, the
higher vision frequency response is
somewhat reduced when the sync.
feed and modulation connections are
made. The measured response with
these connections made and with the
time base and C.R. tube assembly
located immediately above the vision
unit is, however, maintained linear to
over 2.5 mcs.

The self inductance for the correct-
ing circuit is chosen having in mind
this layout and it is therefore not
desirable to depart from such an
arrangement, or in any event, not to
exceed a length of 9 in. for the modu-
lation feed lead.

Reference to the photograph, Fig.
, which depicts the interior of the

unit and the following description will
adequately cover the constructional
details of the 5 -valve vision section.
At the extreme left end in this photo-
graph is seen the gain control which
is mounted upon a simple box
bracket. Details of this are more
clearly seen in Fig. 4. The three
R.F. valves are stagger mounted as
this permits short anode to grid con-
nections to be made, thereby reducing

the stray capacity and the possibility
of feedback which could result in un-
controllable regeneration.

The aerial and anode coupling coils
are mounted across the 15-uufd.
tuning condensers. No control

associated tuning condenser is
assembled below the diode valve,
the spindle of this condenser being
discernible projecting from the side
of the unit.

In the screened compartment at

Fig. 2. The interior of the vision unit, Note the staggered mounting of the valves
and the screened V.F. compartment.

knobs are fitted to these latter items
as it suffices to slot the control
spindles to permit adjustment with a
screw driver. The coil winding data
is given in the appendix.

In the detector and V.F. compart-
ments of the unit the small Mazda
type DI diode is discernible just in
front of the filter inductance screen-
ing can, this can being clamped down
with a short length of girder section
aluminium. The lead from the anode
of the diode can be seen passing into
the top of, and the V.F. valve grid
lead from the bottom of, this screen-
ing can.

The diode coupling coil and its

the right-hand end of the unit is con-
tained the V.F. valve anode coupling
resistance and the correcting induc-
tance, the position for the latter item
being chosen with a view to restrict-
ing the lengths of the anode connect-
ing leads and at the same time keep-
ing the inductance a reasonable
distance from the metal box. This
avoids undesirable capacity which
otherwise would, with the fixed con-
stants specified, reduce the upper
frequencies response or, by assigning
new values to the constants to com-
bat this parasitic capacity, would
reduce the stage gain. For the
same reason the modulation output

60
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(c.a.T05e ak 4 c.r.)

Fig. 2b. The circuit
diagram of the vision
unit power supply.
The mains trans-
former includes
windings for the
heaters of the time
base valves and for
the C.R. tube. Only
normal insulation is
required for the latter
winding as the C.R.
tube is operated with
an earthed cathode.
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THE TIME BASE
is taken to a stand-off terminal,
mounted clear of the metal case.

Such a unit as this, with careful
adjustment, can provide extremely
fine picture definition. Moreover,

of this is well revealed by the photo-
graph Fig. 5. The theoretical circuit
is given by Fig. 6a, whilst Fig. 6b is
the circuit diagram for the C.R. tube
and time base supply unit.

the characteristic "clean" screen
background which is a feature of a
T.R.F. circuit obtains. There is
no doubt whatever but that the per-
formance is superior to a simple
superheterodyne unit wherein no
signal frequency valve stage or
stages is included. It is necessary
to add, however, that provision for
reception of the sound programme is
not so readily accomplished.

Time
Base

The time base and C.R. tube cir-
cuits are contained upon a single
chassis. The general arrangement

Fig. 3 (above). The dimen-
sions of the metal vision unit

container are given above.
Fig. 4 (right). The simple
mounting adopted for the vision
unit's gain control. By placing
exterior to the container, layout

symmetry is retained.

Mazda type T4i gas relays
generate the requisite saw tooth
oscillations for the horizontal and
vertical spot deflections. In each
case the output of these oscillators is
fed into a balanced amplifier thereby
ensuring that the potential of the
final anode of the C.R. tube is main-
tained uniformly in respect to the
deflecting plates. This, as is well
known, is necessary in order to avoid

trapezium distortion; it also tends to
mitigate the defocusing effect pre-
vailing at the limits of the sweep.
Conventional triodes are employed as
voltage amplifiers for the working

conditions
onerous.

The C.R. tube is an Ediswan hav-
ing a 7 in. diameter screen, this pro-
viding a picture approximately 6 in.
by 4i in.

At the back right-hand corner of
the assembly can be seen the top of
the sync. filter valve which is of the
amplitude separator class. At the
right-hand corner is assembled the

are not particularly
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Fig. 6a. The complete circuit diagram of the time base, the sync. filter and the C.R tube circuits is given above.
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potential network of the C.R. tube
and the smoothing condensers asso-
ciated with this network. The C.R.
tube focus and bias (brilliance) con-
trols, and also the vertical and hori-
zontal blocking oscillators charge
resistances controls, are brought to
the front of the time base as they
are then easily further extended to
project from the cabinet front.

The various controls for the time
base are all brought to one side of
the unit. They can be seen grouped
in a row in the photograph. The
spindles are slotted to permit their
initial adjustment with a screwdriver;
once this adjustment is found the
controls will rarely require further
attention.

A Belling Lee high -voltage plug
and socket, which fulfils the function
of positive terminal for the 3,000 volt
C.R. tube exciter potential is mounted
at the right-hand end of this side.
Adjacent to this plug are two holes
which permit access to the shift cir-
cuits. The potentiometers responsi-
ble for this function can be seen in
the photograph Fig. 7, which depicts
the underside of the time base at -the
bottom left-hand corner.

The bakelite knobs supplied with
these resistances are slotted so that
adjustment can be safely undertaken
with a screwdriver. It will be seen
from the circuit that there is a possi-
bility of the full E.H.T. appearing
on the spindles of these controls,
hence this precaution. For the same
reason the variable resistances are
mounted upon a paxolin sub -panel.

The sub -chassis assembly of the
time base unit is conventional and
most of the constructional details
are securable from the photograph.
The actual chassis dimensions are
given by Fig. 8. The arrangement
adopted to bring all the controls to
one side of the unit is quite clear in
the photograph.

THE CONTROLS

Fig. 6b. Circuit
diagram of C.R.
tube and time
base power sup-
ply unit. Tw3indi-
rectly-heated
rectifiers in a
voltage doubling
circuit are em-
ployed ; the need
for some form of
delay switch is
thereby avoided.

outside edge of the chassis is the
stand-off modulation feed terminal
and beneath this a plug and socket
to provide H.T. for the sync. filter
stage operation. It is convenient
to derive this from the vision unit
rather than to break down the time
base voltage, because the screening
grid's stabilising circuit, comprised
by a heavy current bleeder potentio-
meter, is somewhat wasteful.

'I he amplitude separator 'valve's

Fig. 7. A sub -chassis view of the time base from
be obtained.

D.C.
Component

The sync. separator valve base can
be seen at the top left-hand corner.
Immediately to the left of this is the
D.C. restoring diode, a Mazda type
Di. Further to the left and on the

which the layout adopted can

bias resistance is mounted upon a
small box bracket to the right of the
valve base. It will be noted from
the circuits that no cathode by-pass
condenser is fitted for the filter. It
is found that better synchronising
stability is secured by omitting this.

k // ;

Fig. 8. The chassis dimensions for the time
base. Inset are details of tute mount.
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Furthermore, the ability to maintain
a stable interlace is noticeably im-
proved.

The two large tubular condensers
that can be seen in the foreground at
the left of the unit are Dubilier o.r

uFd 5,000v. intermittent working
condensers. By reason of the fact
that the. C.R. tube is operated with
the final anode some 3,000 v. above
the chassis it is necessary adequately
to isolate the tube deflecting plates to
this D.C. potential difference.

These condensers provide connec-
tion to the vertical sweep circuits.
Two similar condensers, in this case
of o.or uFd capacity are employed
for the horizontal circuits. These
are mounted through a slot in the
chassis and are held securely by well
insulated brackets. They can just
be seen to the right of the vertical
feed condensers. This method of
mounting was adopted to mitigate
the effects of stray capacity in the
horizonal circuits. Failure to give
attention to this point will result in
slow "flyback" with its resultant dis-
tortion or loss of the left picture
edge.

The arrangement adopted for the
C.R. tube electrode -potential divider
and the mounting of the associated
smoothing condensers is shown by
Fig. 9. The panel carrying the vari-
ous fixed and variable resistances is of
paxolin and is secured to the front
panel by means of 2 B.A. studding.
The brilliance and focus controls are
carried through to this front panel.
In the case of the focus control, an
insulated coupling breaks the control
spindle, thus avoiding the possibility
of shock when carrying out adjust-
ments. It should be noted that, due
to the conservative rating of the

smoothing condensers for the C.R.
tube potentials, it is essential to in-
sulate these when mounting, from
the chassis, for, whilst the potential
across them is well within their rat-
ing, the potential between them and

Fig. 9. The above
photograph shows the
arrangement of the
C.R. tube's potential
divider. Note the
mounting of the
smoothing condens-
ers to ensure these
are insulated from

chassis.

chassis is higher than their insulation
is likely to withstand.

Appendix
Coil -winding Data

Li 3 turns of 36 d.s c. tapped at centre.
L2 6; turns of d.s.c. occupying

if in. winding length.
L3 and L4 6 turns of 22 d.s.c. wire occu-

pying in. of winding length.
L5 9 turns of 22 d.s.c. occupying i in.

of winding length.
L6 21 turns of 22 d.s.c. wire occupy-

ing .65 in. winding length.
L8 2 turns of 34 d.s.c. at earthy end

of L9.
L9 9 turns of 20 d.s.c. wire tapped 3

turns down for grid of Vz5.
Lio 9 turns as above, centre tapped.

All the above are wound upon in.
diameter paxolin coil form.
L7 85 turns of 38 d.s.c. on in. coil

form.

Valves

Vi, V2, V3 and V5 Mazda type AC/SP3.
V4 and V7 Mazda type D.I. diodes.
V6 and Vr9 Mazda type UU4 rectifiers.
V8 Osram type MSP4 or Mazda type

AC/S2.
V9 and V12 Mazda type T.4r.
Vro, 'NTH, Vr3 and V14 Mazda type

AC/P.

Mention of "Television and Short-wave

World " when corresponding with

advertisers will ensure prompt attention
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Time Base and E.H.T. Transformer
Prith. to suit main's voltage.

Secs. 1,35o volts at 25 mA. Insu-
lated for full voltage at inside of
winding and 2x full voltage at
outside end.
2 volts i.6 amp.

2 volts i.6 amp. Both windings
insulated for 2X full voltage to
frame.

Details of the sound section will be
given in next month's issue.

America's
First Programmes

THE National Broadcasting tele-
vision programme schedule for

the first- week were as follows.
r2.3o p.m. to 4 p.m., EDST.
President Franklin D. Roosevelt,

Grover Whalen and others at open-
ing ceremonies of New York World's
Fair marking the beginning of high -
definition television as an American
public service. The programme was
televised by the N.B.C. mobile unit
and relayed to Manhattan for broad-
cast over Station W2XBS.
May 3 (Wednesday).

8 to 9 p.m., EDST.
Fred Waring and his Penn-

sylvanians; Richard Rodgers, com-
poser, in the first studio programme
of N.B.C.'s regular public television
service. Hart, at the piano, accom-
panying Marcy Westcott, of " The
Boys From Syracuse," in songs from
the Rodgers and Hart Broadway hit
production.

The programme also included
Marjorie Clark and Earl Larimore in
" The Unexpected," a dramatic
sketch by Aaron Hoffman; The Three
Swifts, jugglers; a relay from the
New York World's Fair of 1939, and
Walt Disney's cartoon comedy,
" Donald's Cousin Gus."
May 5 (Friday).

8 to 9 p.m., EDST.
Mitzi Green, motion picture and

stage comedienne, in a programme
from the N.B.C. television studios.
Also Josephine Huston in " The
Choir Rehearsal," a musical piece by
Clare Kummer; Roy Post, in a
demonstration of his " lie detector,"
and The Novello Brothers, comedy
whistlers.

At the bottom of the third column
on page 272 of the May issue of
TELEVISION, the Chairman of the
Baird Company was referred to as
Sir Harry Green. This, of course,
should be Sir Harry Greer, and was a
typographical error.
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AMERICA
MAKES
A
START
Impressions of the inauguration of a television

service in the States.

TELEVISION made its formal
debut in the United States on
Sunday, April 3o, when the

National Broadcasting Company
broadcast images of President Roose-
velt, speaking at the opening of the
New York World's Fair, to
thousands of viewers scattered over
the metropolitan area of New York
City.

The historic broadcast was made
by the system developed by the
Radio Corporation of America.
The N.B.C. television programmes
will continue for the present with bi-
weekly programmes for home viewers
in and about New York.

Thousands of New Yorkers, to
whom television was little more than
a name, gathered in the shops of New
York radio dealers and outside the
windows of Manhattan department
stores to witness the ceremonies at
the fair grounds, eight miles distant.
They saw a panorama of the fair
buildings, the parade as it passed
the reviewing stand and the en-
trances of Mayor LaGuardia, raising
his hat as he advanced to the
President's box.

Televiewers caught their first
glimpse of the President at 2.09 p.m.,
when his official car, carrying several
members of his bodyguard on the run-
ning boards, swept into view. Two
minutes later viewers within fifty
miles of the N.B.C. transmitter in
the Empire State tower got an ex-
cellent view of the Chief Executive
as he stood at attention in his box
during the playing of the national
anthem. Speakers televised, other
than the President, were Mr. Whalen,
Mayor LaGuardia, Governor Herbert
Lehman and Sir Louis Beale, British
Commissioner General to the New
York World's Fair, who spoke for
all the foreign nations participating
in the Fair.

Those who witnessed the inaugural

David Sundt, President of the Radio Corporation of America, was televised on April
20th as he delivered a speech dedicating the R.C.A. Exhibit Building at New York
World's Fair. Reception was in the R.C.A. Building, Radio City, eight miles from

the actual scene of events.

telecast on home receivers commen-
ted on the clarity and steadiness of
the image.

Press
Enthusiastic

" Amazement and then unbounded
enthusiasm," reported the New York
Herald Tribune, " marked the start
of what will be a semi-weekly feature
from now on. Many to whom tele-
vision had been only a name admitted
afterward that the demonstration
exceeded anything they had thought
possible. At receivers all over the
city and in New Jersey representa-
tions of the Fair grounds, the images
of the President and of other digni-
taries at the exercises were witnessed
almost as clearly as they could have
been seen on the spot.

The New York Times said :
" Reports from receiving outposts
scattered throughout a fifty -mile
radius of New York indicated that the
spectacle by television was highly
successful and that a new industry
had been launched into the World of
Tomorrow."

Seen 45
Miles Away

O. B. Hanson, N.B.C. vice-presi-
dent and chief engineer, who looked
in at his home in Westport, Connecti-
cut, more than 45 miles from the
transmitter of Station W2XBS, said
the broadcast far exceded his expec-
tations.

Other viewers in Westchester
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County and on Long Island reported
" excellent images."

The first programme was televised
by the N.B.C. mobile unit. The
camera location was some 5o feet in
front of the President's box and
images were sent over coaxial cable
from that point to the control van
and the ultra -short wave transmitter
stationed at one wing of the Federal
Government Building. The trans-
mitter van relayed the pictures on a
frequency of 177 megacycles. A
relay receiver at the Empire State
tower, eight miles from the grounds
at Flushing, Long Island, picked up
the picture signals which were then
put on Station W2XBS's broadcast-
ing channel of 45.25 megacycles.
Sound was broadcast on a frequency
of 49.75 megacycles.
Long
Preparation

The first programme marked the
climax of seven months of the most
intense preparation. The N.B.C.
station, after several series of test
transmissions last year, went off the
air in August. Since that time the
engineering staff has almost com-
pletely rebuilt the transmitter and
studio equipment. The programme
also brought to a close the strictly
experimental test period that began
in June, 1936. The N.B.C.-R.C.A.
field tests, which have included ex-
periment in research in both pro-
gramme and engineering phases of
television, have cost more than

2,000,000.
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TELEVISION AND AMATEUR

PHOTO GRAPHERS
ATELEVISION engineer who

also makes photography a
major hobby, is planning to

give every aid to amateur photo-
graphers in the General Electric
Company's television studio at the
World's Fair, New York. Visitors
will be invited to take part in tele-
vision programmes, and a stand will
be set up with an exposure chart to
show the photographer how best to
picture his friend's image on the tele-
vision screen and inside the television
studio.

WIRELESS LICENCES
The Post Oflice issued  536,427

wireless receiving licences during
April, 5939. This figure represents
a nett decrease of 5,259 in the num-
ber of licence holders during the
month after making allowance for ex-
pired licences and renewals.

The approximate total number of
licences in force at the end of April,
5939, was 8,962,850 as compared
with 8,604,400 at the end of April,
5938, an increase during the year of
358,450 -

TELEVISION DEPUTATION
TO P.M.G.

The Postmaster -General, Major
Tryon, received a deputation on May
9 from the Radio Manufacturers'
Association urging that television
should be extended immediately to the
provinces.

The deputation was headed by Mr.
J. H. Thomas, of Cossor, Ltd., chair-
man of the Association. He was
supported by Mr. C. 0. Stanley, of
Pye, Ltd. ; Mr. J. H. Williams, of
Marconiphone Co., Ltd., and Mr.
M. M. Macqueen, of G.E.C., Ltd.

The deputation pointed 'out that as
the Government had decided that the
present transmission system was
satisfactory, and as recent develop-
ment in the London area had been
rapid, a provincial station should be
opened as soon as possible or Britain
would lose her initial advantage in
television.

The Post Office has undertaken
certain experiments with radio links

between London and Birmingham to
provide a means of relaying London
programmes from Birmingham, and
it is understood that these are now
completed.

Major Tryon gave the manufac-
turers a sympathetic hearing and dis-
cussed the matter with them for an
hour. He told them he was awaiting
a report from the Television Advisory
Committee on the subject.

According to well-informed sources
the Teleirision Advisory Committee is
likely to recommend the Government
to consent to make a grant of the
necessary funds.

This grant would be made out of
B.B.C. licence revenue, which is at
present retained by the Exchequer.

;*Ioo,000 is the figure mentioned.
SPECIAL LENS FOR DERBY

BROADCAST
A special lens believed to be the

largest of its type was specially made
for the Derby broadcast. The lens
was made at the works of Messrs.
Taylor, Taylor and Hobson, Leices-
ter. It is a 12i in. diameter with an
aperture of f5.5 and weighs 7o lb.
In all there are seven glasses.

The order was executed within five
weeks. It underwent thorough tests
in the works laboratory and was
passed as " perfect " before des-
patch.

B.B.C. SOUND STAFF FOR A.P.
In order to acquaint producers of

sound programmes with the technique
of television production, it has been
decided that from time to time sound
staff from Broadcasting House will
be seconded to the Television Depart-
ment at Alexandra Palace. Mr. Val
Gielgud, Director of Features and
Drama, will be temporarily trans-
ferred for six months, as from July

next, to the Television service.
During this time Mr. Gielgud will act
as a television producer, so obtain-
ing practical studio experience.

Ensure obtaining " Television and

Short-wave World " regularly by placing

an order with your newsagent.
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It is hoped that Mr. Gielgud will
be only the first to have the oppor-
tunity of studying television produc-
tion under working conditions.
DU MONT TELEVISION LICENCES

The Allen B. DuMont Labs., Inc.,
of Passaic, N.J., have just filed appli-
cations for additional television trans-
mitting licences. One application
covers a portable mobile transmitter
to be carried on a motor truck, for
picking up outside events and flash-
ing them via ultra short wave back
to the main transmitter for retrans-
mission. Another application covers
a 5 kW transmitter to be installed at
the New York quarters of the
DuMont organisation, on the top
floor of 5z5 Madison Avenue. This
proposed television station is for the
purpose of studying programme
problems and possibilities under
actual working conditions. A third
application covers a similar television
station to be installed in the Natonal
Press Building, Washington, D.C.

" THE GREAT ADVENTURE "
Arnold Bennett's stage masterpiece,

" The Great Adventure," is to be
televised again on the afternoon
of May 3o, with D. A. Clarke Smith
as Ilam Carve.

Based on Bennett's novel, "Buried
Alive," this amusing comedy con-
cerns the career of a great painter
who shuns publicity. As the play
opens, Shawn, his valet, is dying;
Ilam Carve calls a specialist who,
owing to a misunderstanding, thinks
that the patient is the great Ilam
Carve himself. The artist, seeing an
opportunity to escape from himself,
supports the illusion ; the valet
receives a Westminster Abbey burial
and the real Carve retires into delight-
ful anonymity for a time. But a
vivacious widow, Jane Cannot (played
by Marda Vanne) comes into his life.
How Ilam Carve is discovered, des-
pite his efforts to remain unknown,
furnishes the material for a swift -
moving comedy.

MARCONI'S AND TELEVISION
Speaking to shareholders at the

annual meeting of Marconi's Wire-
less Telegraph Co., Ltd., on May 9,
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H. A. White, the chairman, dealing
with the television activities of the
company, said : " The development
of television is still in its initial stages
and will, without doubt, in the com-
paratvely near future produce results
far more striking than anything yet
accomplished in this field. When the
various applications of television
already within sight are successfully
achieved, not only in entertainment
but for many other purposes, it may
well prove to be comparable with the
invention of the printing press in the
influence which it exercises on man-
kind.

" No other country had, up to the
end of last year, taken television be-
yond the limits of experimental
emissions, so that England has led
the world in the first practical appli-
cation of television to purposes of
entertainment and instruction.

" There are immense opportunities
for research, including, for instance,
the investigation of the lowest band
of ultra -short waves from I to 3
metres, and of micro waves measured
in centimetres and perhaps ultimately
in millimetres

BOXING AND TELEVISION
The whole question of televising?

boxing matches is to be discussed at
the annual general meeting of the
British Boxing Board of Control,
which is to be held at Cardiff on
Saturday, June lo, instead of May 13,
as originally arranged. The chair-
man of the board, Colonel R. R.
Myddleton, is to give full particulars
of the stewards' opinion and it is
expected that a decision will be made
on the Board's future policy.

STUDIO EXPLOSION TELEVISED
An explosion startled viewers who

were watching Mr. R. B. Bennett,
former Prime Minister of Canada, in
the " Speaking Personally " item in
the television programme on May q.

Mr. Bennett was seen to put his
hand to his face as if to ward off a
flying missile. He murmured,
" Shall I go on?" and the broadcast
continued.

The origin of the explosion was a
studio lamp which exploded. It was
near the microphone, so the explo-
sion sounded worse to viewers than
was the case.

DR. PETER C. GOLDMARK, C.B.S.,
CHIEF TELEVISION ENGINEER
Dr. Peter Carl Goldmark, Colum-

bia's chief television engineer, who

is responsible for C. B. S . television
activities and installation of the tele-
vision station on top of the Chrysler
building, was born in Budapest,
Hungary, December 2, 1906.

He received his education at the
University of Berlin and University
of Vienna, graduating from the
latter in 1931 with a B.Sc. and Ph.D.
in physics. The same year he went
to work for Pye Radio, Ltd., in Cam-
bridge,, England, taking charge of
the concern's television activities
until 1933. He then worked for
several years as a consulting en-
gineer and in 1936 joined C.B.S. to
direct research on television develop-
ments. Two years later he became
Columbia's chief television engineer.
SHORT - WAVE BROADCASTING

FROM TRAINS
From short-wave radio equipment

installed in a special studio built in
one of the cars on the Union Pacific
exhibition train, programmes were
relayed last month for rebroadcasting
by 16 major long -wave stations in
cities of the United States from the
Pacific to the Atlantic coast as the
train travelled along on its trans-
continental tour from Los Angeles to
Kansas City.

This is believed to be the most ex-
tensive series of broadcasts ever
attempted from a moving train. The
equipment, installed by General
Electric engineers, consists of a so -
watt transmitter, operating on a
wavelength of 2,012 kilocycles, about
so metres.

A 20o -foot aerial was strung along
the roof of three cars, projecting two
feet above the roof. The signal was
heard with sufficient strength for re-
broadcasting for distances of 15 to
20 miles and this made it possible to
originate programmes when the train
was a half hour from the cities.
OPENING OF R.C.A. BUILDING AT

WORLD'S FAIR TELEVISED
A preview programme of the be-

ginning of American television broad-
casting was given on the afternoon
of Thursday, April zo, when the
National Broadcasting Company tele-
cast across the metropolitan area of
New York, dedication ceremonies of
the R.C.A. Building at the New York
World's Fair of 1939.

The television images showed re-
markable improvement in brilliance
and detail since the N.B.C. trans-
mitter was last on the air several
months ago.
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The preview programme marked
the first time that pictures relayed by
the N.B.C. mobile unit were rebroad-
cast from the transmitter on top of
the Empire State Building.

Reception of the television broad-
cast was witnessed on the 62nd floor
of the R.C.A. Building, Radio City,
by reporters and invited guests. They
saw and heard the dedication cere-
mony by David Sarnoff, president of
the Radio Corporation of America.

At the conclusion of the ceremonies
at the World's Fair, the audience was
shown a televised boxing match,
staged in the N.B.C. studios at Radio
City.

RESIGNATION OF SIR LOUIS
STERLING

Sir Louis Sterling, managing direc-
tor of Electric and Musical Industries
Ltd., has asked to be released from
his duties as managing director. It
is understood that Sir Louis has re-
signed owing to a divergence of view
on a matter of internal policy. He
has been prominently associated with
the practical development of the Mar-
coni and E.M.I. Television system,
jointly owned by Electric and Musical
Industries and Marconi's Wireless
Telegraph Co.

OUTSIDE BROADCASTS IN JUNE
Both the B.B.C.'s mobile television

units will be busy in June. On June
3 cameras installed in Hyde Park will
show the whole of a fire -fighting and
A.R.P. display organised by the Lon-
don Fire Brigade and the London
Auxiliary Fire Service. The Duke
and Duchess of Kent will be present
to inspect the four hundred men of
the London Fire Brigade who can be
spared from their stations. The Lon-
don Fire Brigade is providing 15o
vehicles, including fire engines, trailer
pumps and lorries with A.R.P. appli-
ances. The finale will be the burning
of a 150 -foot tower.

Trooping the Colour will be tele-
vised direct from the Horse Guards
Parade on June 8, and on the same
day the B.B.C.'s second mobile tele-
vision unit will begin the first of three
daily transmissions from Richmond
Horse Show in the Old Deer Park
with commentaries by Major Faudel-
Phillips and Frederick Grisewood.
On June 8 the main event will be
coaching, June 9 will feature the
Children's Jumping Contests, and on
June io viewers will see the'" Bend-
ing " competition for polo ponies. In



JUNE, 1939

lagYSICA1
AND

SHORT-WAVE WORLD

AND MORE REFLECTIONS

these the ponies have to zig-zag be-
tween closely -spaced posts, demon-
strating their ability to "turn on a
sixpence."

Another visit to Bull's Cross Farm
is scheduled for June 14, and "Tues-
day Night at the Coliseum" for
June 2o.

The Test Match at Lord's between
West Indies and England will be
televised on each of the three days,
June 24, 26, and 27. Improved
camera positions should give better
pictures than last year, when the
England -Australia match was tele-
vised. In addition to two cameras
on the roof of the " Tavern," another
camera alongside the commentators
in the Pavilion will give close-up
shots of the players.

F.C.C. TO REPORT ON
TELEVISION

The U.S.A. Federal Communica-
tions Commission's television com-
mittee is expected to make its report
on television within the next few
days. One section believes television
should be according to the standards
of the RMA, while the other holds
that new standards are needed.

"BEHIND THE SCHEMES "
The funny side of newspaper life

will be presented in the afternoon of
May 3r. "Behind the Schemes" is
a play about stunts and schemes to
raise the circulations of rival news-
papers, and the author-George H.
Grimaldi-is himself a newspaper
man with a Fleet Street experience of
more than twenty years. The large
cast also includes Laidman Browne,
George Thirlwell, Hubert Woodward,
and Cameron Hall, all of whom
played in the first production of the
play at the Richmond Theatre last
year.

TELEVISING AN OPERATION
The television installation arranged

by American Television Corp. at
Israel Zion Hospital (Brooklyn,
N. Y.) as reported last month, em-
ployed water filters to remove excess
heat. Sight and sound monitor
facilities in one corner of the operat-
ing room were supervised by a tech-
nician. The surgeon gave a running
commentary and occasionally checked
on a monitor C.R. receiving tube to
see whether portions of the surgical
technique were being properly picked
up by the overhead pick-up tube.

MULTIPLE SCANNING SYSTEM
Radio -Amateur, of Germany, re-

ports a new development which makes
use of simultaneous transmission of
a number of picture elements, giving
a variation of time element in trans-
mitting signals over the same carrier.

The pick-up tube uses five indivi-
dual electron beams from as many
cathodes, and each beam is caused
to scan a certain area of the mosaic.
The receiving tube operates in a
similar manner.

TELEVISION AT RADIOLYMPIA
Television will again be an impor-

tant feature of Radiolympia which
this year will be open from August
23 to September 2. The R.M.A.
exhibit will be a " Television Corri-
dor" in which a number of receivers
will be demonstrated. Receivers
will also be in operation on individual
stands though a proviso is made that
these only be visible from the inside
of the stands and thus avoid any
obstruction of the gangways.

FOREIGN ARTISTS IN TELEVISION
The Variety Artists' Federation is

concerned regarding the number of
foreign artists who take part in
B.B.C. television programmes. The
Federation is negotiating with the

Record for Our
Long-distance Receiver

" It might be of interest to
you to know that we have
been receiving television pro-
grammes here since April 28.
The reception has been extra-
ordinarily good, except for
occasional car interference.
We might mention as being
particularly good the outside
broadcast of " Me and My
Girl," from the Victoria
Palace, on May 1. This was
held for practically the entire
performance.

" Since then, we have been
receiving programmes every
day except for yesterday
morning (May 5).
" The circuit being used
is the ' Long-distance Low -
Cost Televisor," 1937, by
Spencer West, using 4 in.
tube, with extra H.F. stage
(Mullard E.F.8) added."

W. F. STEEL, Minehead.
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music -hall and theatre managements
for a quota agreement and efforts are
being made to bring the B.B.C. into
this. The B.B.C., however, claims
that in the television programmes
four British artists to every one
foreigner are employed.

CINEMA TELEVISION
The Postmaster -General received

a deputation of representatives of
cinema interests on May 18 to discuss
the effect of the development of tele-
vision on the cinema industry. The
deputation included representatives
of the Cinematograph Exhibitors'
Association (Messrs. Hinge,Mears,
Gale, Bell, Bromhead, Metcalfe,
Bernstein and Fuller) and the Kine-
matograph Renters' Society (Messrs.
Griffiths, Ditcham, Baker, Eckman,
Hanbury, Dawes and Hill). At the
conclusion of the discussion the de-
putation undertook to submit a
written statement of their considered
views on the subject.

The Postmaster -General promised
to give full consideration to this
statement, and to bring it to the
notice of the Television Advisory
Committee.

TELEVISION DIRECTOR
RETURNING

Gerald Cock, chief of B.B.C. tele-
vision is returning from America on
the Aquitania, and it is reported that
he is bringing with him a plan which
will enable the B.B.C. and American
Film Industries to co-operate in the
matter of films for television.

40 -METRE AMATEUR BANDS
With regard to the information

published in our last issue under this
heading, the B.B.C. inform us that
certain corrections should be made
to this statement. At the Cairo con-
ference certain frequencies in this
band were allocated for broadcasting
and two frequencies have been chosen
for use by Empire stations.

These will be GSU on, 7.26 mega-
cycles and GSW on 7.23 megacycles.
In accordance with the Cairo regu-
lations these stations will not be put
into service before September r next
and there is a restriction in their use
that they should not be used for ser-
vice to the Americas. They may be
used for B.B.C. service to Europe,
Australia and India.

The maximum carrier power per-
mitted is 5o kilowatts so that the in-
put power will be very much greater
than too kilowatts.
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THE MEISSNER
TELEVISION KIT

AN AMERICAN PRODUCTION FOR
HOME ASSEMBLY

WE have received from Messrs.
Anglo-American Radio, Ltd.,
of Albion House, New Oxford

Street, particulars of the Meissner
Television Kit, Model 10-1153.

This is the first of its kind to be put
on the market, and is, naturally,
intended for use on the American
television system. However, with
one or two alterations it can be made
to serve for the British system, and
the design is such that it will form a
useful set for the experimenter in
television.

The following is the specification :
Video and sound channels com-

bined in one compact and efficient
receiver unit. 5 -in cathode-ray tube
to provide 3 in. by 4 in. pictures.
Designed for standard 441 line scan-
ning system. Controls include :
volume (with on -off switch) focusing,
background, contrast, channel selec-
tor, horizontal sweep frequency,
vertical sweep frequency and center-
ing.

A wide -band picture I.F. channel is

Fig. 1. This photograph
shows the kit completely

assembled.

closures, and two
affording extraordinary protection
against accidental shock to the
operator.

The dimensions are Hi in. wide by
141 in. high, and 22 in. deep.

Conversion to
British Standard

In converting the circuit for use on
the British system, it must be remem-
bered that the polarity of the trans-
mission is reversed. Accordingly, to
obtain a positive picture the connec
tions of the diode detector must be

Fig. 2. An underside view of the chassis.

provided using permeability -tuned
iron -core coils, thus providing excel-
lent stability and maximum gain.
The video I.F. channel permits easy
adjustment with test -oscillator and
output -meter for any desired com-
bination of band -width, degree of
over -coupling and sensitivity.

The high-level synchronising chain
includes pre-set coils requiring no ad-
justments by the operator. High
voltage leads and components are
completely protected by suitable en -

safety switches

reversed. It is usual practice in this
country to directly connect the video
amplifier to the diode output, and to
do this the condenser coupling the
diode to the 6F6 grid may be omitted,
together with the leak. It will also
be necessary to connect a D.C.
restoring diode across the grid resis-
tance of the tube.

The synchronising circuit will need
careful re -adjustment as the ampli-
tude of the British synchronising
pulses is low compared with those of
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the American system. There are no
radical alterations to the scanning cir-
cuit, but the speed of scan must be
reduced from 441 lines and 6o
frames to 405 and 5o +-frames per
second. (Note that in America, the
" frame " corresponds to our
" picture ".) This can be done by
varying the time constants of the
multi -vibrator circuit slightly.

Fig. 1 shows the complete chassis
assembly, and Fig. 2 the underside of
the chassis. Further particulars can
be obtained from the agents.

BOOK REVIEW
PRINCIPLES AND PRACTICE OF RADIO

SERVICING, H. J. Hicks, M.C. (McGraw-
Hill Publishing Co., Ltd., 18s.). Radio
servicing is no longer limited to the re-
pair of simple broadcast receivers by
local radio stores. Modern sets of the
multi -valve type and numerous tuned
circuits require complicatd apparatus
and also a definite system in order that
the fault may be located in the mini-
mum amount of time so that the servic-
ing is a money -making proposition.

In America this work has been car-
ried on consistently for many years and
a service engineer has generally to pass
a considerable number of examinations
before he is a fully qualified man.

There are numerous books on the
theory and practice of modern servic-
ing, but few are so concise as the latest
book by H. J. Hicks, M.S., the Radio
Instructor of the adley Vocational
School, St. Lewis. This book consists
of 305 page and includes not only the
fundamentals of electricity and radio,
but also complete chapters on valves,
test equipment and set analysers, the
theory of R.F. amplifiers and A.F.
amplifiers and several chapters devoted
to the correct methods of servicing
radio receivers.

It is a book which every service
engineer in this country will find of
value.
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POINTS FOR PROSPECTIVE VIEWERS
A BRIEF REVIEW OF TELEVISION FACTS

Although the average person is now reasonably well informed on radio matters, television with the majority
of people still remains a mystery. To own and operate a television receiver does not require any technical
knowledge whatever, but there are many questions which are continually being asked by those who have
begun to take some interest in the subject and which probably the following notes will be useful in clearing up.

Obsolescence.-One of the greatest
obsessions that the layman has is with
regard to television receivers quickly
becoming obsolete. Considering the
rapid strides made in the early days of
broadcasting this is perhaps natural.
Television, as we know it to -day, has
burst upon the public who almost a
matter of months ago had only heard
of it as a "will o' the wisp" of science
which a few inventors hoped to
achieve. Actually, however, there
has been intensive development for
the last ten years and millions of
pounds have been spent on securing
the results which are now possible.

Another point is that for the most
part it utilises well tried radio princi-
ples which have in the last fifteen
years become practically standardised
and even at this comparatively early
date it appears that television prin-
ciples have become more or less
standard.

Improvements will be made, but
there is not the slightest indication
that they will be other than
gradual as has been the case with all
other scientific developments. There
is, therefore, not any prospect of
modern receivers becoming obsolete,
or even old fashioned, before the end
of their useful life.

Bound up with this question of
obsolescence there is that of useful
life. Will a receiver last 2, 3, or 5
years? No receivers have been in
use for much over two years so it is
a point on which it is impossible to
be dogmatic. A very conservative
estimate of the life of a radio receiver
is three years, and this with probably
an average of 5 hours use per day.
There is no reason why a television
receiver should not function for the
same total number of hours, particu-
larly as the materials and components
used are, generally speaking, of
superior quality. There is, therefore,
no reason why it should not function
satisfactorily for five or six years.
There is, however, one proviso to
make and this is the probable life of
the cathode-ray tube which is gener-
ally placed at z,000 hours before it
shows signs of real deterioration.
This item, of course, is easily renew-
able.

Receiver Cost.-Price is a factor
which is preventing numbers of
people buying receivers and there is a
general hope, and indeed, expectation
that prices will be considerably re-
duced when the demand is greater.
This would appear to be a natural
sequence but it is very improbable
that it will obtain for a very consider-
able time and the reasons are as fol-
lows: In the first place receivers at
present are not being produced at an
economic figure, and it is unlikely that
any saving that could be effected
would be passed on to the public.

Secondly, it must be remembered
that a television receiver is the equiva-
lent of three high-class broadcast sets
plus the cathode-ray tube. A little
calculation therefore will show that
the television receiver is good value
for money. Also a large proportion
of the components used must of
necessity be of better quality than
normally used for ordinary radio re-
ceivers, which are mass produced in

The ultra -short-wave radio link relay aerial
at Swains Lane. Transmissions from the
mobile unit are picked up on this for re-
transmission from A.P. Inset is a mast leg

base.
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the ordinary way of component manu-
facture and it is improbable, there-
fore, that any saving would be
effected in this respect, as mass pro-
duction will only affect certain parts
of the receiver and general assembly ;
thus the saving is not likely to be very
considerable. Altogether, therefore,
any large price reduction would
appear out of the question.

Picture Size.-A picture size of ap-
proximately up in. by 8 in. may
appear to be somewhat small, but ex-
perience has shown that actually for
home use this is quite adequate.
Although larger screens are available,
this size is the most popular choice
as it provides sufficient detail and
good picture value when viewed at
the convenient distance that obtains
in the average home. With screens
that are considerably larger it is
necessary to increase the viewing dis-
tance otherwise the line structure of
the picture becomes evident with loss
of apparent detail.

Viewing Conditions.-Pictures can
be viewed in ordinary daylight but
obviously they are better in subdued
light or darkness, as is the case with
the cinema. However, for daytime
viewing the pictures are of such
brightness that it is not necessary
entirely to darken the room. The
ordinary curtaining arrangements
which are usually available are quite
sufficient and, therefore, any elabor-
ate preparation is not necessary.

Power Supply.-A supply of mains
current is essential for the operation
of a television receiver, and it should
preferably be A.C. Direct current
can be used, but this entails the use
of a rotary convertor to convert the
D.C. current into A.C. This method
is entirely satisfactory, but the neces-
sary equipment adds to the total cost.
The use of batteries is quite imprac-
ticable and no receivers are made
which will operate from batteries.

The Aerial.-A special aerial must
be used for television unless reception
is within about six miles from the
transmitter, when any odd bit of wire
will usually answer.

The aerial, termed a di -pole, is
quite simple and can be used indoors
or out of doors, but it must be used in
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a vertical position, and, as its height
is about r i ft., as a rule it is not
easily accommodated inside a house.
The best position is on a chimney
stack, but it should be as far removed
from motor traffic as possible on
account of interference. At dis-
tances of over 12 miles it is advisable
to use a reflector in conjunction with
the aerial proper. This consists of a
single metal tube or rod placed behind
the aerial at a distance of 5 ft. 4 in.
As a rule the entire assembly forms
one unit and is quite easy to erect.
The distance from the aerial to the
receiver is quite immaterial within
reasonable limits and the feeder,
which must be of a special type, can
be led in any convenient manner as,
for example, down walls or along
fences, etc.

Maintenance Costs.-The average
television receiver employs from
eighteen to thirty valves and it will
be evident, therefore, that running
costs exceed those of an ordinary
broadcast receiver. An all-round
power consumption figure is approxi-
mately 200 watts which means that
the receiver can be run about five
hours on one unit of electricity. This
is about the same consumption as a
bowl -type electric heater. Excluding
replacement costs in case of valve
breakage, etc., this is the only main-
tenance charge. No additional
licence to the ordinary broadcast
licence is required.

Reception Range .-The distance at
which reception is ordinarily possible
may be regarded as about 35 miles,
but to some extent it depends upon
local conditions. This distance can
be exceeded if special arrangements
are made as, for instance, the use of
a high and efficient aerial and a sen-
sitive receiver and under these con-
ditions consistent reception has been
obtained at distances rather over ioo
miles, though this is by no means the
limit when conditions are good.

Provincial Television.-Although
no official announcement has as yet
been made it appears practically cer-
tain that work will shortly be com-
menced upon the erection of a trans-
mitter in the Birmingham area which
would relay the Alexandra Palace
programmes. Experiments have
been made with two methods of relay
-the ultra short-wave radio link and
the coaxial cable. It is probable that
the former method will be used.

Safety.-Although high voltages
are used in television receivers-from
4,000 to 6,000-adequate precautions
are taken by the manufacturers to

eliminate any possibility of shock. No
source of high-tension supply is acces-
sible and if the back of the receiver
is removed all current supplies are
automatically cut off. Any television
receiver is, therefore, perfectly safe
in use.

Operation.-A large number of
controls are provided on a television
receiver, but as a rule only four at the
most are easily accessible ; the re-
mainder are the pre-set type only in-
tended to be used when valve replace-
ment becomes necessary.

Ordinarily, two or three controls
are all that need be touched and as
the effect of these is immediately
noticeable on the picture, their use is
very simple, in fact the control of a
television receiver is more simple than
a broadcast set.

Film Television.-Why is not more
general use made of film in television?
The chief reason is that at present
the film industry is not prepared to
allow films to be generally used for
television and, therefore, recourse has
had to be made to certain foreign and
feature films. Secondly, many films
are unsuitable because of the amount
of detail which would be lost in the
comparatively small picture of the
television screen.

Colour Television.-The question of
colour television is a matter which is

often raised despite the fact that even
at this date the majority of films are
in monochrome. Colour television is
theoretically possible but in practice
there are difficulties of a technical
nature which at present appear to be
almost insuperable, the major one
being the very high frequencies that
it would be necessary to use. It is
improbable, therefore, that there will
be any development in this direction
except of an experimental character
for a very long time to come.

Add-on Receivers .-There is a type
of television receiver which is termed
an add-on unit. This name is some-
what misleading as it seems to imply
that a unit of this description can be
added to an existing broadcast re-
ceiver to provide vision. Actually,
receivers of this type are vision re-
ceivers only and do not provide the
accompanying sound unless used in
conjunction with a broadcast set.
Most broadcast sets will not tune to
the television sound wavelength and
therefore a simple convertor is pro-
vided which is included in the vision
receiver cabinet and is considerably
cheaper to construct than a complete
sound receiver.

A saving of total cost is therefore
effected, but usually this method is
only adopted in the case of receivers
with small screens in which even a
small saving is desirable.

SEEING THE DERBY IN COMFORT
Amazing success of Baird Cinema installation

THIS year for the first time
:inemas were permitted, by
arrangement with the Epsom

Grand Stand Association, to repro-
duce the B.B.C. Derby television
transmission on large screens to a
paying public.

Most cinemas, of course, at present
are not in possession of the necessary
apparatus but Baird Installations
have been made at the New Victoria
Cinema, The Marble Arch Pavilion,
and the Tatler News Theatre in
Shaftesbury Avenue.

At the first mention of cinema the
screen size is 12 ft. by 15 ft. and is
not noticeably smaller than the usual
cinema screen. The actual appara-
tus used was described in the April
and May issues of TELEVISION. There
can be no question now that cinema
television has definitely arrived, for
the results obtained were but little
inferior to what would ordinarily be
presented by film. The picture is a
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sepia colour and a little inferior in
brightness, but considering the aston-
ishing progress that has been made
since last year it is not too much to
expect that it will shortly practically
be up to cinema standard and that
cinemas will in their own interests be
compelled to install equipment of this
nature.

The audience at the Victoria
Cinema was as enthusiastic at the
conclusion of the transmission as it
was at seeing the winner come in.
Only once did the picture lose syn-
chronism, and this for merely a couple
of seconds. The remainder of the time
it was perfectly steady. It was un-
fortunate that at the commencement
of the race and during a period of the
tracking shots the picture lost a cer-
tain amount of clarity and there was
also a double image at one time, due
apparently to some fault of the super
emitron being used at that particular
time.



TaLP/ISIOti
JUNE, 1939

THE

SUPERSONIC

LIGHT RELAY

BUILDING A MODULATED

OSCILLATOR

With Some Practical Instructions

for its Use

SOME months ago we gave an
account of the elementary pheno-
mena to be obtained with the

supersonic relay, and suggested the
use of a conventional type of oscilla-
tor to drive it. Now that mechanical
scanning arrangements are available
rendering possible the reception of
the television transmissions with this
relay, it is thought that a more de-
tailed oscillator design, suitable for
this purpose, may be welcome. It is
intended either for use on picture
reception with an existing vision
receiver, or for any other experiments
on supersonic light modulation that
may be contemplated, replacing, for
such purposes, the cruder arrange-
ment suggested last September.

This oscillator will give a positive
picture with the simple scanning
arrangements so far suggested, when
driven with a positive picture signal
from an existing vision receiver suit-
able for C.R. tube reception; thus
being the converse of the oscillator
included in the mechanical television
receiver described in the preceding
issue. It has been designed to give,
as simply as possible, a reasonably
good frequency response to the pic-
ture signals and a reserve of power
to drive the relay. Such a reserve is
highly desirable in picture reception,
because it permits operation of the
crystal somewhat off tune, with con-
sequent improvement of the over-all
frequency response; it also allows the
full range of light modulation to be
obtained even if everything is not
tuned up to the highest possible pitch
of efficiency.

As can be seen from the accom-
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The modulated oscillator.

panying circuit diagram, the arrange-
ment comprises two pentodes, the
modulator plate and oscillator screen
being directly connected. This
allows a high output from the
oscillator with normal H.T. voltage
(250 volts) while retaining the advan-
tage, of plate modulation, that the
" D.C." component of the modula-

Circuit diagram of modulated oscillator.

tion can readily be retained. To per-
mit nearly zoo per cent. modulation,
which is desirable, the mean voltage
at the plate -screen connection is kept
low; this could be done by the use of
a high load resistor direct to H.T.,
but would then result in loss of the
high modulation frequencies by effects
of shunt capacity; so a bridge con-
nection, giving a sufficiently low
effective load resistance, has been
adopted instead.
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Cathode bias is adopted for the
oscillator to avoid the errors intro-
duced by the appreciable time con-
stant of the more usual grid resistor
and condenser at high modulation fre-
quencies. It is easier to make these
unimportant with cathode bias, even
if the cathode resistor is bypassed, as
here, by a condenser. It is also con-
venient to have the oscillatory cir-
cuit at earth (D.C.) potential, and to
have one side earthed to H.F. also,
which the present circuit permits.
Actually the values chosen for the
cathode resistor and condenser are
such as to produce a small, but
desirable, gain in the frequency res-
ponse at the highest modulation fre-
quencies.

The modulator valve cathode bias
is obtained with a fixed and variable
resistor in series, to permit of setting
the mean level of oscillation as
desired. A mean value of oscillation
is obtained with a total cathode
resistance of about 1,200 ohms, and
if desired the variable resistor can be
dispensed with, at least for prelimi-
nary experiments, and a single fixed
resistance of this value fitted. No
bypass condenser has been included
with this resistor; if greater sensi-
tivity to modulation is desired, it
could be bypassed with a 5o uF., 5o
volts working electrolytic, but then a
useful effect, from the point of view
of quality, namely the negative feed-
back produced by the un-bypassed
resistor, would be lost. The modula-
tion curve without this negative feed-
back, for a representative pair of
valves, is shown in the figure, from
which it will be seen that it is not un-
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BUILDING THE MODULATED OSCILLATOR
duly distorted, but the author prefers
to omit the bypass at the cost of a
little sensitivity and straighten the
curve a little.

Oscillator plate and modulator
screen go straight to H.T. + if the
valves specified are used ; with some
similar types the screen voltage must
not be the full 250 volts, and a screen
resistor of about 5,000 ohms to the

modulator
included.

The tuning inductance has ten
turns in a space of I4 in. on the
former specified, and is centre tapped.
For a It) mc. crystal, such as is now
available for supersonic work, the
correct frequency is given with the
condenser specified about a third
" in."

Five -pin valves have been used in
this unit, instead of the possibly
neater seven -pin form, for two
reasons ; first, because it was thought
that many experimenters will have
one or two, probably of the five -pin
form, available, and secondly so that
the unit can be used, in various ways,
with triodes also. If a triode (e.g.,
an AC/P) be used instead of the
pentode modulator, the results on
sound frequencies will still be good,
but the input impedance to the
modulator at high (television modula-
tion) frequencies will be very low.
Alternatively, for simple experiments
with the light relay, any type of out-
put (mains) triode can be inserted in
the oscillator holder and will give an
unmodulated oscillation.

Some hints on the manner of use of
the relay may not be out of place;

they were given in the previous
articles referred to, but are repeated
for the benefit of those who missed
those. While the supersonic relay is
very easy to use when its mode of
operation is understood, it is possible
to waste much time without result,
if unguided experiments are made
without such understanding. It is
further necessary, on account of the

Under -chassis view of modulated oscillator.

valve should then be patent position, that the relay be con-
structed at home. Instructions are
necessary, otherwise the experi-
menter may break the somewhat
fragile crystal. It may be mentioned
that only experimental use of these
relays, for television, is permissible
without infringing the patents.

/0
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Oscillator modulation curve without negative
feed -back.

The essence of the construction is
merely to fix a suitable crystal, with
electrodes, over an opening in the
side of a suitable transparent con-
tainer. The type shown in the figure
is suggested as suitable for use with
the mechanical scanning arrange-
ments that have been described in
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preceding issues; such containers are
obtainable, as are crystals cut for
supersonic work, from H. E. Sanders
& Co. The crystal is of about io mc.
frequency, but no great accuracy of
cutting, as is needed for frequency
control, is necessary on supersonic
work.

If a crystal without electrodes is
obtained, these must be stuck on.
They should be of thin metal foil such
as is used for wrapping the less ex -

Components for
MODULATED OSCILLATOR.

RESISTORS.
RI r,000 ohms r watt (Bulgin).
R2 15,000 ohms 3 watts (or two 3o,000 ohm I -

watt in parallel, as in photograph) (Bulgin).
R3 30,000 ohms r watt (Bulgin).
R4 25o ohms r watt (Bulgin).
R5 250,000 ohms 1 watt (Bulgin).
R6 5,000 ohms W.W. volume control (Bulgin

VC44).

CONDENSERS.
CI .0003 uF. tubular (Bulgin).
C2 trolitule variable (Premier).
C3 o.r uF. tubular (T.C.C.).
VALVE HOLDERS.
3 -5 -pin ceramic (Clix).
COIL FORMER (Raymart).
CHASSIS (Eddystone).
TERMINALS (Belling -Lee type B).
2-Pairs.
6-BA bolts and nuts.
SUNDRIES.
18-Gauge tuned copper wire
Systoflex sleeving.
VALVES.
2-A.C.(Pen 5 -pin Mazda, or Premier.

pensive brands of cigarettes. Over
one side should be stuck a piece as
wide and three times as long as the
crystal, to cover the whole surface,
with the extra length projecting on
one edge for connection. This side
is to go in contact with the liquid.

On the other side a narrower strip,
as wide as the thickness of the liquid
in the cell, is stuck down over an area
as big as that of the liquid column
only, so as to avoid wasting power
on parts of the crystal that will touch
only the walls of the container. This
strip, also, projects, unstuck, to the
side opposite from the first, for the
other connection. These electrodes
should be fixed with Seccotine, the
excess cement being smoothed out
carefully with a strip of stiff card or
the like, from the middle to two
edges, till the foil is in close contact
with the quartz. These operations
should be done on a sheet of plate
glass, to avoid risk of breaking the
crystal by flexure.

The crystal should be carefully
fastened over the end of the cell,
using a small amount of cement only,
between it and the latter, to avoid
forming squeezed out lumps that
would obstruct the waves passing
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USING THE LIGHT RELAY
into the liquid. After it is fixed, the
edge can be gone round again out-
side to make it quite liquid tight, but
the area of the back electrode, corres-
ponding to the liquid column inside,
should not be covered, as anything in
contact with this area on the back is
liable to affect the generation of
waves. Suitable cements are Premo-
fix, Seccotine and, for a final coat
over the edges, one of the shellac
preparations made for jointing pur-
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Cell, with dimensions.

poses. These cements are specified
because it is found that certain others
are liable to loosen from the cell under
the influence of the contained paraffin,
and allow leaks. If a glue is used,
care should be taken not to short-
circuit the cell electrodes with it.

Common lamp paraffin is one of the
very best liquids to use in the cell,
and is therefore recommended, but
others can, of course, be tried, so
long as care is taken (with a cell of
plastic material) not to use anything

the liquid in the cell. The crystal
actually becomes alternately thicker
and thinner, ten million times a
second; it does not (essentially) move
from side to side as a whole. The
vibrations in the liquid travel, as
waves, along it away from the
crystal; at this frequency the wave-
length is only about an eighth of a
millimetre, so that some hundreds of
these waves are present in the cell at
once, like a series of parallel plates
laid across the liquid column from one
end of it to the other.

Now if we had such such a set of
real plates, no light would pass
through between them in any direc-
tion except parallel to their surfaces,
and it would be obvious thdt if we
attempted to pass it in any other
direction we should get no results (as,
for instance, in a multi -plate Kerr
cell). In the supersonic relay, how-
ever, the " plates " thus formed con-
sist of the liquid, and are transparent;
therefore they are normally invisible,
and light can pass freely through
them. In fact they have no appreci-
able effect on it, at all, unless it hap-
pens to pass exactly parallel to their
surfaces, and this is one of the
reasons why it is fairly easy to play
about with such a light cell and get
absolutely no result at all. The light
is passing freely through it, but it is
skew to the invisible " plates " of the
cell, and nothing happens that can be
visibly observed.

One necessary adjustment is, there-
fore, to turn the cell till the position
is found where the light passes
parallel to the wave fronts as above.
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(Left.) Schematic
diagram showing
light relay in use.

that will spoil the cell, or dissolve the
cement.

The manner of operation of the
light relay is, that an electrical oscil-
lation of about the right frequency
for the crystal (to mc.) is applied to
the electrodes, and causes vibrations
of the crystal in the direction of its
thickness, which are transmitted to

The position is not very critical, but
has to be right within a degree or so.
At this setting, if the oscillation is
also about right, a sudden spreading
of the focused beam occurs, forming
a diffraction pattern on the screen
where it is focused.

This, however, indicates a second
point. The effect desired is a slight
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spreading out of each elementary ray
of the light passing through the
liquid into a number of slightly diver-
gent rays. This effect would be
clearly visible, without more ado, if
we used a single very narrow ray, but
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Crystal -generated pressure waves and light
rays.

then the amount of light handled
would be very small. To use the
whole length of the liquid column a
parallel beam of light is needed (to
pass between the " plates " at every
point) and this is best got from a
concentrated filament such as that of
a motor headlight bulb, with a lens at
the right distance from it to focus its
rays into a parallel beam going out
to infinity; i.e., at its own focal

CELL

Crystal electrode arrangement.

length away. A bulb of the 36 -watt,
6 or 52 -volt type, with a single
straight coil of filament, is suitable;
the filament should be vertical, and a
lens of 8 in. focus at 8 in. away wilt
provide a sufficiently parallel beam.
A smaller filament is permissible, for
experiments, but if a wider one is
used the lens must be of propor-
tionately longer focus.
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WHAT VIEWERS WANT
FIRST RESULTS OF TELEVISION

QUESTIONNAIRE
APRELIMINARY analysis has

now been made of the results of
the Television Questionnaire.

Over 4,00o viewers sent in completed
forms, but to make possible a prompt
review a sample of 1,200 has been
made the basis of a first report. It
was found that 91 per cent. of the
forms had come from those who
owned television sets for entertain-
ment only and not for business.

The results are encouraging, for
they show that a large majority think
that the programmes provided are
satisfactory and improving. More-
over, the comparative popularity of
different types of programme shows
that the present proportions are well
in line with viewers' preference.

Plays and variety programmes
direct from theatres, news reels,
" Picture Page," the weekly topical
magazine, the light entertainment
generally are all liked by at least 90
per cent. of viewers. Outside broad-
casts of sporting and other events
come next, followed by full-length
plays, cartoon films, demonstrations
and talks.

The popularity of studio drama is
a remarkable feature of television to-
day, and the preference is for full-
length rather than for short plays.
Asked whether an hour and a half
was too long for a television play,
over 8o per cent. replied " No " ; but
most of them liked the practice which
has lately been introduced of includ-
ing occasional intervals in such plays.

Programme
Time

More than half the answers affirmed
that the present length of the evening
programme (xi to 2 hours) was suffi-
cient, although they would like it to
begin earlier.

Asked about men or women
announcers, 44 per cent. had no
marked preference; the rest showed
an overwhelming preference for
women. At present two women and
no men are employed as announcers
at Alexandra Palace.

The new and difficult job of giving
television commentaries without say-
ing too much or too little seems to
have been satisfactorily tackled,
judging by viewers' votes, 85 per
cent. of which agree that as a rule
commentators strike the happy mean.

It appears that the average num-
ber of people who watch television
fairly regularly on each set is four.

A further analysis will be made in
due course.

The response from viewers has
been remarkable. Many of those
who completed and returned forms
wrote enthusiastic letters showing a
keen sympathy with producton prob-
lems as well as enthusasm as viewers.
It is not thought likely that any
further questionnaire will be issued
to viewers yet, but the B.B.C. wishes
to keep the viewers' register up to
date by adding the names of those
new viewers who are prepared to co-
operate in similar ways in the future.

Television Committee for
British Kinematograph

Society
DURING the past eight years the

British Kinematograph Society
has played an important part in

solving the technical problems of the
industry. At the request of the
British Film Institute a committee
was appointed to consider the long -
period storage of film, and hs recom-
mendations form the basis upon
which the National Film Library is
organised. Other Committees have
considered problems associated with
safety film, sub -standard film and
equipment, and other matters.

In matters of standardisation the
Society works in close contact with
the British Standards Institution and
thus represents the British industry
in international negotiations. Matters
now under consideration include the
measurement of brightress of the
kinema screen, the assessing of light
output of substandard projectors, and
the compilation of a technical
glossary.

In order that these technical acti-
vities may receive more detailed atten-
tion, the Executive Committee has
now entrusted the organisation and
functioning of such technical com-
mittees to a newly -formed Central
Technical Committee. This Com-
mittee represents the more important
technical branches of the industry.

At the request of the Cinemato-
graph Exhibitors' Association, a com-
mittee was appointed to consider the
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present position of kinema television,
representatives of the leading manu-
facturers and of the Television
Society were invited to serve.

The members of this committee
are as follows :-

Mr. T. M. C. Lance, Baird Tele-
vision, Ltd.

Mr. J. Siegar, Scophony, Ltd.
Mr. D. C. Espley, The General

Electric Co., Ltd.
Mr. G. S. C. Lucas, British

Thomson -Houston Co., Ltd.
Mr. G. Parr, Television Society.
The organisation is at the service

of the film industry, and especially
of the Patron members of the Society,
for the investigation of any technical
matters. Any organisation encoun-
tering a technical problem is invited
to submit it for the consideration of
the Central Committee. All en-
quiries should be addressed in the
first place to the Organising Secre-
tary, Dean House, 2 Dean Street,
W. I.

Television Lectures
A special course of four lectures on

Television is to be given at the Poly-
technic, Regent Street, on Thursdays,
from 7.3o p.m. to 9.o p.m., commen-
cing on June 8th next.

These lectures are to be delivered
by Mr. H. J. Barton-Chapple who is
a recognised authority on the subject
of television and demonstrations of
high definition television will be
given, including the reception of the
B.B.C. Television Service at each
lecture. The fee for the course is 6s.

We have been informed by
Westinghouse Brake and Signal Co.,
Ltd., of 82 York Way, King's Cross,
London, N.', that their Northern
representative for metal rectifiers,
Mr. W. E. Wilkins, B.Sc.,
A.M.I.E.E., has changed his address
to : Agden Lane Farm, Agden,,
Lymm, Warrington. Telephone :
Lymm 516.

Marconi Valve-KT44
A new Marconi valve for television

scanning circuits has recently been
generally released. Its general
characteristics are similar to the
KT66, but a 4 -volt 2 -amp. heater is
used. A 7 -pin base is fitted and the
anode is taken to a top cap connec-
tion. A small number of these valves
were issued in television receivers
under the temporary type reference
A855. The list price is 15s.
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TELEVISION SOUND AT ALEXANDRA
PALACE

THE MARCONI-E.M.I. AUDIO -FREQUENCY EQUIPMENT AT THE
LONDON TELEVISION STATION

I. L. Turnbull, T.Sc.(Eng.), and H. A. M. Clark, B.Sc.(Eng.)
The following is an abstract of a paper read before The Institution of Electrical Engineers entitled
" The Marconi-E.M.I. Audio -Frequency Equipment at the London Television Station." We

acknowledge the kind permission of The Institution of Electrical Engineers to publish this paper.

IN view of the fact that no previous
experience was available in con-
nection with the operation of high -

definition television equipment and
also that a high order of performance
was necessarily demanded of many of
the components in the vision appara-
tus, it was obviously desirable that
the sound equipment should be as
reliable as possible so that, in case of
a vision breakdown, contact might
always be retained with those receiv-
ing the programme. This require -

The outputs of all the " A " am-
plifiers are brought up to jack panels
on the sound control desk, which
incorporates arrangements for fading
and mixing eight channels. These
eight sets of fade -and -balance con-
trols are divided into two banks of
four, the combined output of each
bank being controlled in turn by a
main fader potentiometer.

The output from each of these main
controls is then fed, via a special
combining circuit, into two main am -
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Fig. 1. Block diagram of complete system.

ment had considerable bearing on the
design of the equipment.

General
Arrangement

Fig. i gives a block schematic of
the audio -frequency apparatus and
shows the general arrangement of the
equipment.

It will be seen that five moving -coil
and three ribbon microphones, to-
gether with a similar number of
associated " A " amplifiers, are pro-
vided. Two sound heads mounted on
film projectors and two pick-ups
associated with a gramophone desk,
together with their " A " amplifiers,
are also included.

plifiers which raise the signal to a
level sufficiently high for it to be fed
directly to the sub -sub -modulator in
the transmitter. By means of the
combining circuit it is possible to feed
the output from either main control
into either of the main amplifiers, or
alternatively to feed the combined
main control outputs into either or
both main amplifiers.

The output from each main ampli-
fier is fed into the output distributor,
where again it is possible to select
either or both outputs to be fed to the
transmitter. In addition, the output
distributor divides the output from
each of the main amplifiers into two
channels, one to feed the transmitter
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and the other to feed the loud -speaker
amplifier controls. The division is
accomplished in such a manner that
any load may be thrown on one chan-
nel without affecting the power
transferred to the other in any way.
Six loud -speaker amplifiers are pro-
vided which may be jumpered to the
output distributor in such a manner
that they may be fed from either or
both main amplifiers at will.

Suitable metering arrangements
are provided at the control position
so that the programme level may be
monitored by the operator. As an in-
dication that the quality of the signals
being radiated is satisfactory, a check
receiver, fed from the sound aerial
feeder, is supplied. The output from
the check receiver is divided between
two circuits, one of which provides an
alternative supply to the control
operator's headphones in place of
that from the monitor panel, and the
other of which is arranged to give
the correct level to feed into the loud-
speaker amplifiers.

It will be noticed that by throwing
a 3 -position key on the control desk,
the operator may listen to outputs
from (a) the monitor panel, (b) the
check receiver, or (c) the fader check
or " pre -hear " stud. The latter
position enables the operator to listen
to the output of any channel before he
fades it into a programme channel.

In order that the producer may give
instructions to the camera operators,
suitable microphones and a talk -back
amplifier are supplied.

Electrical testing equipment, con-
sisting of an oscillator and gain set,
is also provided, so that routine main-
tenance checks of amplifier gains and
levels can readily be made. Testing
circuits are shown dotted in Fig. T.

Operation
' The equipment may be used in any
one of five ways, depending on the
type of programme which it is
desired to transmit.
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When a simple transmission is
required, any of the twelve "A"
amplifier outputs may be connec-
ted to the four input channels
of one of the fade -and -balance
panels, while the output of the
appropriate main control poten-
tiometer is connected to the main
amplifier which feeds the transmitter.
The second fade -and -balance panel
and main amplifier are then available
as a stand-by channel, and may be
connected at a moment's notice.

gether with its associated main con-
trol with one main amplifier feeding
the transmitter, monitor, and several
loud -speakers. A rehearsal of
gramophone or film sound may then
be taken through the other fade -and -
balance panel, main control, and
main amplifier (which in this case has
its output on the output distributor
sWitched, not to the transmitter, but
to the jack circuit). One or more
selected loud -speaker amplifiers may
be plugged to this particular main

hear his accompaniment. This is
done by loud -speaker, since tele-
phones would be visible in the pic-
ture. If a loud -speaker fed from the
main channel were utilised for this
purpose, trouble would probably
arise due to acoustic feedback in the
studio. This can be avoided by what
has been called a " fold -back " cir-
cuit.

In operation, the equipment is
arranged as in the last method,
giving two independent systems, the
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Secondly it may be required to
transmit two completely separate
transmissions consecutively, e.g.,
when using two sets in the studio,
and where a quick change from one
to the other is required. In this case
the microphones, etc., appropriate to
one set are connected to fade -and -
balance panel No. I while those
appropriate to the other set are
joined to fade -and -balance panel No.
2,. The outputs of the fade -and -

balance panels may then be combined
and fed through one main amplifier,
leaving the other as a stand-by.

Thirdly, two completely indepen-
dent systems can be arranged. For
example, a transmission could be in
progress from the studio through
fade -and -balance panel No. I to -

LOSS

Fig. 2. Block dia-
gram of apparatus
arranged for "fold -
back " transmission.
Fig. 3. Sectional
drawing of moving -

coil microphone.
row.
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amplifier. In this case the two pro-
grammes will be completely separate
from each other, with no chance of
interference.

Fourthly, the system may be
operated in rather a specialised man -

Fig.
coil
used

4. Moving -
microphone

at Alexandra
Palace.

ner to cater for a condition that is
peculiar to television. It is some-
times convenient to employ gramo-
phone music as an accompaniment
to a studio performance. In this case
it is necessary to pass the accom-
paniment to the transmitter and also
to the performer in order that he may
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first system carrying the sound from
the studio and the second taking the
gramophone music. A loud -speaker,
operating from a loud -speaker am-
plifier connected to the second main
amplifier, supplies the accompani-
ment to the performer in the studio,
while another output from the same
main amplifier is " folded back "
through an attenuator, shown as
" Loss " in Fig. 2, and fed through
one of the controls on fade -and -
balance panel No. i into the main
studio programme.

Lastly, when handling a big pro-
duction it is sometimes desirable to
be able to control with one main
fader more than four microphones or
other sources at once. This is accom-
plished by employing a similar
arrangement to that described above
as a " fold -back " circuit. In place
of the gramophone, however, four of
the microphones are connected to
fade -and -balance panel No. 2, and
after amplification in main amplifier
No. 2 the combined output is folded -
back to one of the inputs on fade -and -
balance panel No. i. The other three
inputs of this fade -and -balance panel
may be connected to three further
microphones and the combined out-
put taken through main control No.
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THE MICROPHONES

,x and main amplifier No. r to the
transmitter. By this means it is pos-
sible to handle the outputs of seven
microphones or other sources on main
control No. i.

Microphones
In view of the variety of acoustic

conditions likely to be encountered in
the transmission of television pro -

grammes either in studios or the open
air, it was felt that both pressure and
velocity microphones would be neces-
sary.

About nine years ago a high -quality
moving -coil pressure -operated micro-
phone was developed for use in sound
recording. This microphone has
proved so successful in practice, both
as regards electrical performance and
reliability, that the same type of
microphone has been employed for
television studio work.

The microphone consists essentially
of a rigid piston diaphragm to which
is attached a light coil moving in a
magnetic field. The mechanical reson-
ance of the moving system is con-
trolled by electromagnetic damping,
which is obtained by applying across
the terminals of the moving coil a
shunt electrical circuit whose impe-
dance is low at the frequency of
mechanical resonance, but high at
frequencies above and below it. A
suitable circuit consists of an induc-
tance, capacitance, and resistance in
series, the inductance and capacitance
resonating at the mechanical reson-
ance frequency of the microphone.
Movement of the coil in the magnetic
field at this frequency will then pro-
duce a comparatively heavy current
which will tend to oppose the motion
of the coil.

An outline drawing showing the

construction of the microphone is
given in Fig. 3, and a photograph is
given by Fig. 4.

In order that the diaphragm (A)
may act as a rigid piston over the
acoustic frequency range, it is made
in composite form comprising a layer
of Balsa wood about 2.5 mm. thick
enclosed on each side by thin alumi-
nium sheets, the whole being riveted

Fig. 4a. Pole piece
and ribbon assem-
bly of ribbon -type

microphone.

and waxed together to form a rigid
structure. An extension of one of
the aluminium sheets, forming a sur-
round (B) to the diaphragm proper,
is used as a support and is clamped
by a screwed brass ring (C) to the
body of the microphone. The coil
(D), which is of enamelled aluminium
wire, is wound on a thin aluminium
former which is in turn riveted to
the Balsa -wood diaphragm ; the whole
assembly is therefore exceedingly
rigid and light, the mass of the com-
bined coil and diaphragm not exceed-
ing 0.75 g.

To enable the diaphragm surround
to be relieved of any irregularities or
tendency to "kettle bottom," a
stretching ring (E) is fitted to the
inside of the clamping ring (C) men-
tioned above. By rotating the
stretching ring the surround is
stretched perfectly flat so that the
diaphragm will move in proportion to
varying sound pressure ; at the same
time rotation of the stretching ring
forms a convenient method of adjust-
ing the frequency of the overall
mechanical resonance of the system.

To damp out any parasitic surround
resonance which might be excited,
the inner face of the stretching ring
is brought very close to the surround
surface in order to provide air -visco-
sity damping on the latter. Still
greater damping is obtained by the
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presence of a small cavity or groove
(F) cut into the surface of the stretch-
ing ring immediately inside the
stretching ridge ; movement of the
surround then forces air through the
narrow channel between stretching
ring and surround into the groove
beyond.

The magnetic system of the micro-
phone consists of a small pot magnet
(0), forming the main body of the
instrument. The centre pole of the
magnet (H) is constructed of cobalt
iron. More recent microphones arc
fitted with permanent magnets; here
again, the magnet forms the main
body of the instrument, the centre
pole -piece remaining of cobalt iron.

In view of the extreme lightness of
the diaphragm assembly and the de-
sirability of keeping the main reson-
ance frequency of the system at a
convenient equalising frequency,
say, 500 cycles per sec., or
lower, it is essential to avoid
the presence of a high air stiffness
acting behind the diaphragm. It is
therefore necessary to provide a
cavity (J) behind the diaphragm to
reduce the air stiffness to a minimum,
meanwhile preventing any Helmholz-
resonator effect in the cavity by the
insertion of a ring of loose cotton
wool (K) at the mouth.

The length of the microphone, ex-
cluding terminals, is 4 in. and the
diameter is 21 in.

The electrical output from the mov-
ing coil is fed into the low -impedance
winding of a three -winding step-up
transformer, the second of whose
windings provides a suitable imped-
ance (approximately I,000 ohms) for
the equalising circuit and the third
winding of which provides a still
higher impedance for connection to
the grid of a valve.

Ribbon microphones are provided
to enable certain types of work to be
done requiring a directional micro-
phone characteristic. The design of
the microphone follows conventional
lines except in that the ribbon is
shorter than those commonly em-
ployed. Fig. 4 shows the pole -piece
and ribbon assembly.

A thin uncorrugated aluminium
ribbon, approximately 0.00005 in.
thick and x in. long, is suspended be-
tween the poles of a permanent mag-
net of conventional design. Adjust-
ment is provided to alter the longi-
tudinal tension on the ribbon, and so
control its natural resonance fre-
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GRAMO AND FILM SOUND
quency. At the bottom of the magnet
is fixed a small shielded transformer
which raises the impedance of the
ribbon from approximately 0.25 ohm
to zoo ohms, a suitable value for con-
necting to a line and a microphone
amplifier.

Recorded
Sound
Gramophone

The gramophone desk, which is of
conventional design, is equipped with

which in turn is connected to the film
" A " amplifier. The transformer,
which is elastically mounted to avoid
pick-up due to machine vibration, is
purposely wound with a high leakage
inductance, which is resonated with a
preset condenser contained in the
sound head. By this means it is pos-
sible to obtain a frequency character-
istic which has not fallen appreciably
by 8,000 cycles per sec., although by
operating a key which cuts out the
preset condenser the higher fre-
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stroboscopically marked twin turn-
tables. Magnetic induction between
the electric driving motors and the
pick-up windings is reduced by the
provision of mumetal screens fitted
immediately below the turntable.
Cueing indicators, to enable selected
portions of a record to be interpolated
into the programme at the correct
moment, are also provided. The in-
dicators are sufficiently sensitive to
enable a selected spot on a rotating
record to be located within one
groove pitch.

Film
Sound

Two film projection machines are
provided as part of the station equip-
ment. The machines are standard
theatre projectors and were equipped
with sound heads; as operated
normally, however, the latter, al-
though capable of good commercial
quality, were not quite of the class
required for high -quality broadcast-
ing, and several modifications have
been made.

As finally installed, each sound
head is equipped with a photocell
whose output is fed to a transformer

quencies are considerably depre-
ciated.

There are 21 amplifiers in the equip-
ment. The general design of all of
them being largely conventional, only

phone channels) are shown in Fig. I,
are required to raise the level up to

milliwatt, which is the input level of
the mixing circuits. A typical "A"
amplifier circuit (actually that of a
ribbon microphone amplifier, is shown
in Fig. 5.

Since the sound level at the micro-
phone may vary considerably for
different types of programme, it was
considered advisable to include in the
amplifier a coarse gain adjustment in
the form of two grid potentiometers.
For normal studio use the amplifier is
used with 20 db. less than its maxi-
mum gain, which is about 8o db. The
bulk of the gain is provided by the
first two stages. The third valve is
capable of supplying the normal out-
put of zero level (t milliwatt) with a
considerable overload capacity.

The second group of amplifiers con-
sists of the two main amplifiers (Fig.
6) which are required to bring the
output of the control -desk circuits up
to a distribution level of + 22 db.
Since the output level of the mixing
circuits is commonly quite low, the
first stage is similar to that of an "A"
amplifier. In order to supply the
greater output level, however, the
final stage is of the push-pull type.

The third amplifier group contains
the loud -speaker amplifiers.
Frequency
Characteristic

The general principle of maintain-
ing a very level frequency response

Fig. 6. Circuit of
main amplifier.
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a brief description of the amplifiers
themselves will be given here.

The types of amplifier used in the
system fall into three general groups.
The microphone or "A" amplifiers, of
which 12 (including film and gramo-
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for each individual amplifier has been
necessarily adopted in order to allow
for the interchange of amplifiers
which is demanded.

Similarly the compensation of a
(Coutinued on page 349.)
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Telegossip
TELE VISION prospects to -day

are rosier than ever before.
Since last month, when I wrote

about the hesitancy of the Advisory
Committee and the leisurely course of
Post Office experiments with the
radio links to Birmingham, the situa-
tion has been transformed.

Despite the shrouds of official
secrecy there can be little doubt that
the Television Advisory Committee,
under the chairmanship of Lord Cad-
man, has unanimously decided that
television must be extended to the
provinces with the least possible
delay. A report on these lines is to
be handed to the Government.

The Government may, of course,
refuse the money. The committee is
asking for an amount variously esti-
mated between £ioo,000 and

35o,000-this to come from licence
revenue still diverted to the Ex-
chequer. According to one theory
the Government will decline further
grants for such a frivolous purpose
as television until the international
situation is more settled.

Wiseacres say that the next crisis
is due in September and that the
Government will not budge before
then. I do not believe this. On all
previous occasions the Government
has unhesitatingly accepted the ad-
vice of its advisory committee. The
country's scientific and industrial
progress cannot be held up by vague
half -formed fears of the future.

Seldom has a campaign yielded
such rapid results as that organised
by the Radio Manufacturers' Asso-
ciation to press for a Birmingham
station. But the most joyful surprise
for the industry is yet to come, for I
believe that the committee will re-
commend not one, but at least two,
provincial stations.
The
First Station

In these notes I have repeatedly
urged that the first station should be
built between Leeds and Manchester,
and not, as generally suggested, at
Birmingham. Certain members of
the committee have been impressed
by this argument. But if there is to
be a radio or cable link with London,
it must pass through the Midlands;
therefore why not have a Birming-
ham station as well?

It is certain that if a Birmingham
station alone were built the populous
industrial districts of the North would
immediately begin to agitate for

By L. Marsland Gander
another transmitter to serve them.
The original plan of the committee
was, of course, to have ten trans-
mitters serving their chief areas of
population. To build ten would,
however, involve f,000,000 of capi-
tal outlay and is out of the question
at the moment..

I believe also that the committee
will now decide that the moment is
opportune for instituting a separate
licence fee for television. They
would be tempted to make it per
set, but 'ten shillings is a more likely
figure.

Studios at A.P.
So far, so good. But what of the

plans for better studio accommoda-
tion at Alexandra Palace? The old
theatre is in precisely the same deso-
late condition as it was a year ago.
I begin to think that the B.B.C. has
given up all idea of developing fur-
ther in London until the provincial
scheme is under way.

I hear that when the King and
Queen return to London on June i8
the B.B.C. will again televise pic-
tures from whatever terminus they
arrive it. Incidentally, those from
Waterloo on the departure of their
Majesties were the best the B.B.C.
have ever transmitted from an out-
side event. Never have the general
public had such an opportunity of
seeing intimate, living portraits of
the Royal Family.

Another Big Screen ?
I am writing in advance of the

Derby transmission but I learn that
E.M.I. are to disclose big screen
television apparatus which yields
most impressive results.

The boys of the outside broadcast-
ing department will be exceptionally
busy this summer, apart from the
unusually large number of open-air
broadcasts of all kinds.

I met Mr. Gilbert Seldes, the
Columbia television chief, the other
day shortly before he returned to
America with Mr., D. H. Munro, of
the B.B.C. In Britain we have be-
come so accustomed to looking to
America for a lead in radio that even
now it is hard to realise that in tele-
vision the position is reversed to
Cousin Sam. Mr. Seldes frankly
admitted that practically everything
he saw was new and educational to
him. Columbia is starting off with
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only one studio and half as many
camera channels as the B.B.C. True
the Columbia studio is very much
larger than either of the boxes at
Alexandra Palace, but there the ad-
vantage ends. Lack of technical
facilities will make it impossible for
Columbia to do any but the simplest
programmes at first.

Mr. Munro took with him to
America film records of B.B.C. tele-
vision productions transmitted in
the earlier days, when changes from
one camera to another were still a
haphazard affair, when long erratic
tracking shots were the vogue, and
when to use five different cameras for
a single show was unheard of
complication.

I was interested, for two reasons,
in the re -appointment of Miss Olga
Edwardes, the 22 -years -old actress,
as deputy to Miss Jasmine Bligh for
the period July p to September. In
the first place it shows that the
B.B.C. prefers brunettes; in the
second, it means that men announcers
are definitely superseded for tele-
vision purposes. The three girls,
Miss Bligh, Miss Elizabeth Cowell
and Miss Edwardes, will all be on
duty during the Radiolympia period.
Personally, I should not be surprised
to see Miss Edwardes a permanent
addition to the staff.

The Theatrical Garden Party
The Theatrical Garden Party at

Ranelagh this year is to be televised
for the first time. Television cameras
will roam the gardens and side-shows
on the afternoon of June 6 to give
viewers the impression that they are
actually attending this colourful func-
tion, which is held each year in aid
of theatrical charities. The trans-
mission will begin with the opening
ceremony by Noel Coward, Presi-
dent of the Actors' Orphanage, and
Leslie Mitchell will take viewers on a
visit to the Tyrolese Beer Garden for
an excerpt from the Ivor Novello
show, " The Dancing Years." As
Frederick Grisewood accompanies the
television cameras round the side-
shows fortunes will be told, and
famous stage and screen stars may be
persuaded to talk to the viewing
audience. At the balloon stall a bal-
loon will be bought on behalf of view-
ers, inflated with gas, and sent on a
journey which brings a prize to the
owner whose balloon descends at the
greatest distance from Ranelagh.
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RECENT
TELEVISION
DEVELOPMENTS

A RECORD
OF

PATENTS AND PROGRESS
Specially Compiled for this Journal

Standard Telephones and Cables Ltd., :: Electrical Research Products Inc. :: J. Kessler ::
The General Electric Co., Ltd., and F. Poperwell :: F. W. Cackett (Telefunken Ges fur drahtlose

Telegraphic m.b.h.) Marconi's Wireless Co., Ltd., D. J. Fewings, and R. J. Kemp.
" Multiple -stream " Tubes

(Patent No. 500,005.)
ASINGLE cathode-ray tube is
arranged to produce a num-
ber of separate electron beams,

each of which travels through the
tube independently of the others.

For instance three cathodes, each
with its own control grid, are
mounted to form three " guns " on
a common support at the base of the
tube. The three electron beams pass
through separate tubes, which act as
anodes, towards a common accelerat-
ing electrode, where each beam passes
through a different aperture. Three
deflecting systems are used to
traverse the beams over a fluorescent
screen in the case of a receiver, or
over a photo -sensitive screen in the
case of a transmitter. The beams
are prevented from interacting on
each other at any point along the
tube.

The tube is intended for television
systems of the kind in which " mul-
tiple " scanning is used either to
increase definition or to produce
coloured effects. - Standard Tele-
phones and Cables, Ltd.

High-powered Multipliers
(Patent No. 500,170.)

The figure shows the construction
of an electron -multiplier designed to

High -power Multiplier. Patent No. 500,170.

sides with a caesium -silver com-
pound, are arranged in three vertical
rows T, Ti, etc., W, W 1, etc., and
X, Xi, etc., respectively. The op-
posite faces of the electrodes in each
row are connected to common bus -
bars A, B and At, Bi, and C, Ci,
as shown, these being tapped across

greatly enlarged in Fig. A) set close
together. The wires are covered
with insulating material V along their
length, but the ends are left bare and
are ground down to form a plane
surface. This is covered with a
layer L of photo -sensitive material,
only a few molecules thick. In this

a common potentiometer R, so that
they carry progressively -increasing
voltages.

Light falling from the direction L,
say on the electrode marked Ti,
liberates an electron stream which is
first attracted upwards towards the
lower face of the electrode T, where
it produces a fresh supply of second-
ary electrons. The amplified stream
then passes sideways on to the elec-
trode Wt, then upwards to the elec-
trode W, then sideways to Xi, and
upwards to X. From here it passes
through a screen electrode K carry-
ing a still higher voltage, and is
finally collected by the output plate P.

The same process is repeated by
each of the electrodes in the row
nearest the incident ray of light, and
the separate streams flow in parallel
across the three rows, from the first
to the final or output electrode P,
where they are combined.-Electiical
Research Products Inc.

Generating Picture -signals
(Patent No. 500,430.)

The figure shows a cathode-ray
transmitter tube which is fitted with
a special form of mosaic screen S.

give a large output current. The The screen is built up of a number
electrodes, which are coated on both of short pieces of wire W, W (shown

Transmitting tube with morale of metal ele-
ments. Patent No. 500,430.

condition its resistance is so high
that the surface acts as a " mosaic "
of separately -insulated cells so that
local charges produced by the action
of light remain in position and do
not spread.

Light from the picure P is focused
upon the coated side of the screen,
and liberates electrons to set up an
electric " image " of the picture on
that side of the screen. The other
side of the screen is scanned by an
electron stream from the gun G of
the tube. As the stream strikes
against the uncoated wires, it re-
leases the built-up charges and
sends corresponding impulses to a
positively -biased electrode D, which
collects them and feeds them as
signalling currents to an amplifier.-
J. Kessler.

The information and illustrations on this page are given with permission of the Controller of
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" Close-up " Effects
(Patent No. 500,809.)

It is possible to make small altera-
tions in the size of the received pic-
ture, so that it properly fills the
screen, by adjusting the time -base
circuit. This, of course, controls the
angular velocity of the scanning
beam.

According to the invention, a simi-
lar method of adjustment is used to
make the size of the complete picture
very much larger than the whole size
of the screen. Any selected part of
the picture can then be made to oc-
cupy the full area of the screen, and
in this way to give the effect of a
" close-up." During such time
only the part of the scanning stroke
that falls on to the screen need be
kept rectilinear, though, of course,
both the line -scan and the frame -scan
must be altered in the same ratio.-
The General Electric Co., Ltd., and
F. Poperwell.

Time -base Circuits
(Patent No. 500,876.)

The figure shows a simplified ar-
rangement for separating the line
synchronising impulses from the pic-
ture signals in a television receiver.
The combined signals are applied at
L to a rectifier D which is shunted by
a resistance R in series with a bias-
ing volage V.

Method of sync. separation. Patent No.
500,876.

The voltage variations developed
across the resistance are applied, in
series with the bias, to the grid of
the " blocking oscillator " valve B.
The combined voltage is not, how-
ever, sufficient to start the oscillator
B into action until the amplitude of
the radiated carrier -wave drops below
the level S within which the syn-
chronising impulses are transmitted.

But as soon as this point is
reached, the oscillator B is triggered
into operation to produce a discharge
current of constant amplitude, irre-

spective of the actual strength or
duration of the triggering impulse.
The blocking oscillator is automatic-
ally cut off directly the impulse T
ceases, owing to the reversal of cur-
rent in the coupling coil M. The im-
pulses taken off at 0 are applied to
synchronise the saw-toothed scanning
oscillator.-F. W. Cackett (Tele-
funken Ges fur drahtlose Telegraphie
m.b.h.)

Preventing " Fading "
(Patent No. 501,349)

The application of A.V.C. to a
television set presents a certain diffi-
culty which does not exist in the
ordinary broadcast receiver. This is
due to the so-called D.C. component,
which is superposed on the carrier -
wave in order to follow gradual
changes in the background illumina-
tion of the scene being televised. In
the ordinary way, A.V.C. voltage is
controlled by variations in the ampli-
tude of the received carrier -wave, so
that the result of applying this
method to a television receiver would
be to " level out " the D.C. com-
ponent referred to, and so lose the
advantage it is designed to give.

According to the invention, an
A.V.C. voltage which will compen-
sate for natural " fading," but which
does not remove the desired D.C.
component, is derived from the syn-
chronising signals. These are fed
to a storage circuit of resistance and
capacity, which is fully charged by a
synchronising impulse of normal
amplitude. However, if fading oc-
curs, the circuit is not fully charged,
and the synchronising impulse is dis-
torted to a flat-topped shape, the de-
gree of distortion being utilised by
rectification to produce the required
A.V.C. bias.-Marconi's Wireless
Telegraph Co., Ltd.; D. J. Fewings;
and R. J. Kemp.

Other Television Patents
(Patent No. 493,043.)

Cathode-ray television transmitter
in which the picture currents are am-
plified by secondary-emission.-
Radio Akt. D. S. Loewe.

(Patent No. 493,217)
Electron multiplier with an elec-

trode system which operates as a
push-pull amplifier.-Standard Tele-
phones and Cables, Ltd.

(Patent No. 493,620.)
Arrangement of magnetic deflect-

ing -coils for a cathode-ray television
receiver.-Ferranti, Ltd., and I.
Vaughan -Jones.
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(Patent No. 499,860)
Photo -electric tube with a double -

sided mosaic structure and an
associater grid for generating tele-
vision signals.-Radio Akt. D. S.
Loewe.

(Patent No. 499,878.)
Time -base circuit for generating

saw-toothed oscillations used for
scanning.-Mullard Radio Valve Co.,
Ltd.; C. C. Eaglesfield, and J.
Archer.

(Patent No. 499,8910
Process for preparing photo -elec-

tric surfaces of high sensitivity.-
Farnsworth Television Inc.

(Patent No. 500,017.)
Construction and arrangement of

electrodes forming the " gun " of a
cathode-ray tube.-C. Lorenz Akt.

(Patent No. 500,036.)
Amplifying and demodulating cir-

cuit for use with a light -cell of the
kind in which high -frequency pres-
sure waves are set up by a piezo-
electric crystal.-Scophony, Ltd.; J.
Sieger, and S. II. M. Dodington.

(Patent No. 500,358)
Cutting out interference in a circuit

for separating picture signals from
synchronising impulses in a television
receiver.-Marconi's Wireless Tele-
graph Co., Ltd., and D. L. Plaistow.

(Patent No. 500,502.)
Scanning system with means for

adjusting the relative length and
width of the picture.-Hazeltine
Corporation.

(Patent No. 500,842.)
Preventing undesirable effects

during the fly -back stroke, and
preserving the right level of back-
ground ilium ination .-Hazeltine Cor-
poration.

(Patent No. 500,978)
Means for controlling the scanning

stream in a cathode-ray tube so as to
allow a " close-up " of the televised
picture to be shown.-Feruseh Akt.

Rotary Convertors
We have received from The

General Dynamic Construction Co.,
Ltd., of St. Mary Cray, Kent, a cata-
logue of rotary convertors and
generator sets. A large number of
models with various inputs and out-
puts are listed to cover every require-
ment for radio, public address and
television. The last will be of in-
terest to readers who wish to receive
television and are on D.C. mains. Six
models are available with outputs
from 180 to 600 watts. Lists can be
had on application and mention of
this journal.
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SOME OF THE FIRST
AMERICAN RECEIVERS

FIVE television receiver models,
ranging from a picture receiver
with sound convertor to con-

soles combining television and all-
wave radio, have been announced
for spring production by the General
Electric  Co. (U.S.A.), Bridgeport,

HM -171 (right) picture re-
ceiver and sound con-

verter, table model.

HM -185 (below) television
receiver, console.

Conn. For more than a year,
General Electric has been designing
television receivers, testing them,
and building them on a production
line, but these receivers are the first
which will be offered for sale to the
public.

The smallest receiver is the
HM -171, which is a table -type pic-
ture receiver with sound converter. It
can be used to receive television pic-
tures without sound, or can be used
in conjunction with special types of
radio receivers which will be made
available later. The table model
employs a 5 in. tube and sixteen
valves. Front controls include bright-
ness, contrast, focus, and tuning,
and rear controls include horizontal
and vertical size, hold and centring.
The set is 14.-i in. high and is approxi-

L

mately zo in. wide and 19 in. deep.
Model HM -I85 is a console -type

television receiver for both sight and
sound, employing a 5 -in. tube. It
employs 18 valves in all, gives
average high-fidelity audio, and is 38
in. high, 23 in. wide, and approxi-

mately 18 in. deep. Controls are
similar to those on the smaller set
with the addition of volume and tone
control.

Model HM -225 is a console -type
television receiver for sight and
sound employing 2 valves and a 9 -in.

HM -275, television receiver and all -wave radio
lowboy console.

tube. It has two chassis, video -
sound and power, and high fidelity
audio. This model is slightly larger
than the HM -185.

The two remaining console models,
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HM -226, television receiver, console.

the HM -226 and the HM -275, com-
bine all -wave radio and television.
The former employs 28 valves and the
latter 29 valves, with a 12 -in. tube.
Each has a video -sound, power, and
radio chassis. The approximate price
range of the new television receivers
is from $250 to $1,000.

RADIO MARKETING TRADE ANNUAL,
1939 edition. (Radio and Electrical
Marketing, 5s.). All radio retailers and
engineers interested in radio or tele-
vision should make a point of obtaining
a copy of this annual which gives all
the data the average retailer is likely
to require.

It consists of 192 pages of reference
matter and is divided into three sec-
tions, commercial and legal, technical
and directory. There are full details of
radio associations and societies, an
alphabetical directory of manufacturers
and wholesalers, and voltage directory
of the entire country, and a Who's Who
of the radio industry.

A feature of this annual is a com-
pletely new servicing section occupying
22 pages, while there is also full in-
formation on automatic tuning and
problems met in every -day receivers.

New Philips' Headquarters
Philips Lamps, Limited, have vaca-

ted their offices in Charing Cross Road
and are now occupying an 8 -storey
building in Shaftesbury Avenue. From
May 22 last the new address was Philips
Lamps, Limited, Century House,
Shaftesbury Avenue, London, W.C.2,
and the phone number remains
unchanged at Gerard 7777.
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" TELEVISION SOUND AT ALEXANDRA PALACE " (Continued from page 344)

loss in one part of an amplifier by a
corresponding gain in another part of
the circuit has not been applied to
any great extent. This has in turn
involved what amounts to an exten-
sion of the frequency range, since
the losses due to such factors as valve
capacitance and the capacitance and
inductance of transformers, have of
necessity been made low enough to

to be obtained from ribbon micro-
phones, etc.

The anode load of all first -stage
valves is purposely kept low in order
to reduce the effective input capaci-
tance.

Intervalve coupling for balanced
stages is by transformer. Particular
care has been taken to prevent any
sign of " in -phase " resonance of the

vision transmitters. Whilst a very
small pick-up from the sound trans-
mitter would not be important, the
nature of the modulation of the vision
transmitter, together with its greater
power, made it necessary to take
every precautionary measure against
interference.

In audio -frequency amplifiers there
are so many components between
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enable components to be changed
without altering the frequency char-
acteristic within the operating range.

As the circuits connecting the
amplifiers are all of 200 ohms imped-
ance, input and output transformers
are used for all amplifiers. In the
case of input transformers the
secondaries are not loaded by shunt
resistances. The step-up is not very
great and the main inductance is
made high, so that the effective in-
put impedance to the amplifier as
seen on the primary side is very high
compared with zoo ohms throughout
the working frequency range. A
type of winding is used which enables
the leakage inductance to be kept
down to 1/30oo of the main induc-
tance, with a secondary capacitance
of about 3o ,up.F when the primary is
earthed. In. this way the resonance
of the leakage inductance and the
secondary capacitance (including the
input capacitance of the valve) is kept
well above the working frequency
range. This resonance is damped
chiefly by the primary load, together
with some additional series grid re-
ristance where necessary. The sub-
stantially open -circuit input imped-
ance which the amplifiers thus have
is an important feature in the design
of the control -desk circuits, and also
enables the full open -circuit voltage

secondaries which would produce an
unbalance of the valves at high fre-
quencies.

Resistance coupling with fairly
long time -constants is used between
most single valve stages. In a few
cases a very small low -frequency rise,
generally not more than 0.2 db., is in-
troduced in the adone first decoupling
circuits to compensate for grid -
circuit and other low -frequency
losses.

R.F. Interference
Owing to the studios being in the

same building as the ultra -short--

A

I S. AMPLIFIER FROM L.5 AMPLIFIER FROM
MAIN AMPLIFIER N9I MAIN AMPLIFIER N92

MAIN AMP!
Not

4000

400
TRANSMITTER

MAIN AMP
N92

4000

Fig. 9. Basic circuit of output distribution
networks.

wave transmitters the audio -fre-
quency amplifiers were liable to be
situated in a very strong radio -fre-
quency field from both sound and

349

MAIN AMP! I OUTPUT

TEST OUT. I

T.

771w6 -.--1:flmou7;:TPAIIMPma
Ron I

TTAA

AM

1-1-2 T JA" TIRANS

0--f

1011110111 TEST

NAM AMPS MI OUTPUT
O

valves, such as potentiometers and
switches, which require to be brought
away from the chassis on leads, that
it is not easy to screen completely
such amplifiers. This being the
case, the method employed is to
screen and filter the radio -frequency
(r.f.) currents thoroughly only from
parts of the circuit in which modula-
tion might occur, i.e., from the
valves. In this way no attempt is
made to prevent r.f. currents from
flowing in the transformers, potentio-
meters, wiring, etc., but these cur-
rents are very carefully filtered out
before the valve is reached.

Fading and
Balancing Circuits

The control circuits perform
two broad functions. One is
the selection, level adjustment, and
combining of the channels required,
and the other is the adjustment of
the complete programme level to a
value suitable for modulating the
transmitter. These two functions,
referred to as " fade and balance "
and " main control " respectively,
take place on one control desk in this
equipment.

The object of a fade -and -balance
panel is to provide a fader which is
used only as a fading switch,
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its purpose being to add or to
remove a channel from the pro-
gramme circuit in a gradual
manner. It is always left in its maxi-
mum or minimum position and is
never used for level -control purposes.

The balance adjustment which
follows this, enables the correct rela-
tive levels to be maintained between
the several circuits to be combined.
There are two fade -and -balance
panels, each carrying four channels
combined into a single output. Each
of these combined circuits is connec-
ted to one of the two attenuators on
the main control panel. Their out-
puts supply, through an optional com-
bining circuit, either one or both of
the main amplifiers.

Combining
Circuits

The balance attenuators are con-
nected to the main control attenua-
tors through centre -tapped auto -
transformers, each shunted by a re-
sistance of 800 ohms. The function
of these components will be better
followed from Fig. 7, which shows
the combination of two balance
attenuators with one-half of a main
control.

It will be seen that the circuit can
be considered to consist fundamen-
tally of two sources, namely, the
balance attenuator outputs ef and gh,
feeding a load jk, which is one-half of
the main control input, through the
medium of a centre -tapped induc-
tance L. It may be shown that if a
resistance P be connected across L
equal to four times the load resist-
ance, the power from the two sources
will divide equally between P and the
load M, and that the impedance
facing each source will be equal to
twice that of the load M, irrespective
of the impedance of the other source.

The half of the main control
attenuator M under consideration
will have a constant zoo -ohm imped-
ance at jk, facing the remainder of
the circuit, since it is terminated
at the right-hand end and the ampli-
fier input impedance on the tapping
tn is substantially infinite. Hence the
resistance P is made equal to 800
ohms. The impedance facing each
balance attenuator is therefore a con-
stant value of 400 ohms, which pro-
vides them with good terminations.
Thus the impedance seen at their in-
puts ab and cd is 200 ohms, which is
the correct load for the " A " ampli-
fier output circuits. The io,000-ohm
fader (not shown in Fig. 7) is in
shunt across ab, but its effect is
negligible.

The most important feature of the
circuit, however, is that although the
impedance of each of the sources re-
ferred to above, i.e., the impedance
looking into the balance-attenuator
outputs, is variable, owing to the
zoo -ohm " A " amplifier impedance
being tapped across the attenuator,
the power supplied to the main con-
trol by the other balance circuit is
unaffected.

Control
Desk

The control desk has the two fade -
and -balance panels on the left and the
main control panel on the right. The
latter contains the two programme
monitoring meters, which will be
described later. Between these
panels is a jack field carrying all the
" A " amplifier outputs, main ampli-
fier inputs, the terminations of the
inputs and outputs of the control sets,
and any Post Office lines used for
sending and receiving programmes
outside the building. Supervisory
lamps are fitted to indicate which
channels are alive.

The operators' headphones can be
connected to the monitor panel, the
check radio receiver, or the check
position on the fader.

Output
Distribution

An unusual feature of the equip-
ment is the absence of trap -valves
for the distribution of the audio -fre-
quency output from the main ampli-
fier to the transmitter and monitor-
ing circuits.

The function of a panel known as
the " output distributor " is, first, to
divide the output from each of the
main amplifiers in order to feed the
loud -speaker amplifier input controls
on the one hand, and the transmitter
on the other, without cross -talk. This
means that any load may be thrown
into one channel without affecting the
other. Secondly, the outputs in-
tended for the transmitter from the
two main amplifiers must be com-
bined into a single channel to feed
the transmitter input line.

The complete circuit of the output
distributor is shown in Fig. 8, but the
manner in which it is built up is more
clearly understood from Fig. 9,
which illustrates the basic principles.
At A is shown a generator of im-
pedance R and e.m.f. e. L is an
ideal auto -transformer with an
accurate centre tap. R,R, are two
loads, and R/2 a balancing resistor,
the whole forming a bridge circuit
similar in principle to the " hybrid "
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coil of a telephone repeater. Each
load R will receive one-half of the
power delivered from the source and
will be fed from an impedance equal
to R. There will be no power dis-
sipated in R/ 2. If, however, the im-
pedance of one load varies, the power
passing to the other load will not be
changed but the balance resistor R/2
will carry the surplus power.

At B is shown a similar arrange-
ment in which two generators of
e.m.f.'s el and e2, each of impedance
R, supply a load 2R through a centre -
tapped auto -transformer and balance
resistor R/ 2. One-half of the total
power from the two sources will be
delivered to R/ z and the other half to
2R, the current to the load 2R due to
one source being independent of the
impedance of the other source.

At C is shown a combination of
these two circuits. Each main am-
plifier forms the source of a circuit of
the type shown at A. One output is
the zoo -ohm potentiometer which
supplies the loud -speaker amplifier,
while the other output forms one of
the sources for a circuit similar to B.
The combined output from the latter
feeds the transmitter. If R is made
equal to 200 ohms, then the imped-
ance facing each amplifier and the
transmitter will be 400 ohms, and
the three balance resistances must be
moo ohms each. Thus any noises or
loads thrown on to the loud -speaker
amplifier circuits will not be com-
municated to the transmitter channel.

Monitoring
Circuits

The checking and monitoring
arrangements comprise the follow-
ing :-

(i) A meter reading the average
level sent to the transmitter, in deci-
bels, above i milliwatt. This meter
is duplicated on the control desk and
in the apparatus racks.

(2) A meter reading the peak
modulation percentage, also dupli-
cated on the control desk and appara-
tus racks.

(3) Check telephones. Four posi-
tions are provided, two in the control
desk and two in the gramophone
desk.

(4) Five loud -speaker amplifiers,
each capable of supplying two loud-
speakers.

Programme -level
Meter

The average -level meter circuit con-
sists of a pentode amplifying stage
with a small variable feedback for
sensitivity adjustment, a diode recti-
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fier, and a moving -coil meter circuit.
The meter indicating peak modu-

lation consists of a full -wave diode
peak voltmeter.

Check Radio
Receiver

In order that the modulated r.f.
output of the transmitter may be
observed, a check receiver is pro-
vided. This consists of a diode rec-
tifier fed through a tuned circuit
directly from the transmitter output
via an r.f. line coupled to the main
feeder.

Loudspeaker
Monitoring

The loudspeaker amplifiers are re-
quired to raise the. level from the
potentiometers of the output distri-
butor or check receiver to loud-
speaker level. The input transformer
is of low ratio and is suitable for
working from a widely varying im-
pedance, such as is seen looking into
the potentiometers, with no appre-
ciable change in characteristic. A

low -gain first stage feeds a push-pull
output stage of conventional design.

For the operation of a large loud-
speaker in the studio, a similar am-
plifier is provided with an output
stage consisting of 2 D.A.6o valves in
push-pull. An audio -frequency out-
put of 40 watts is available.

Talk -back
System

In a television station the producer
must be able to speak to any of the
cameramen or to the film operators.
This facility is provided by means of
various microphones-located on the
producer's desk and near the vision
monitors, etc.-the output from
which, after suitable amplification,
supplies a distribution network. This
comprises a number of keys for
switching any required camera head-
phone set on to the talk -back circuit.
A further key closes all camera head-
phone circuits simultaneously. In
addition, the studio loud -speaker can
be connected to the talk -back circuit
to allow speaking to artists in the
studio. Further, in the case of out -
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door broadcasts a loud -speaker can
be connected to the camera talk -back
circuit, which is then fed at loud-
speaker level.

Power
Supply

The whole of the equipment is
operated from a 50 -cycle 240 -volt
single-phase supply, no batteries of
any kind being employed. The use of
large units capable of supplying a
number of amplifiers has been pre-
ferred to the use of individual supply
units, as being more efficient and
facilitating simple stand-by arrange-
ments.

After being in service for a period
of 2 years, the equipment appears to
have fulfilled the desiderata, some-
what uncertain at the outset, for a
single -studio television station. All
the facilities included have been of
value at some time or other, whilst
if there was any error in the original
specification it appears to have been
more in the nature of an under -esti-
mation of the number of channels re-
quired, than the reverse.

BAIRD TELEVISION IN AMERICA
ABOUT four weeks ago Mr.

Ian H. Cremieu-Javal, a direc-
tor of Baird Television, Ltd.,

accompanied by technical experts,
left for America to expedite plans for
the " television invasion " of the
United States.

Work is now in hand for the in-
stallation of big -screen television
equipment in Broadway cinemas, and
in addition standard Baird home re-
ceivers are being demonstrated in
New York.

At the present moment work is
proceeding with the big screen instal-
lation, and it is anticipated that this
will be ready to demonstrate pictures
radiated on the American standards
within a very short period. In this
connection it is interesting to refer
to a cable by Mr. Javal from New
ork in the following terms-

" Interest in theatre television
is increasing daily here. One of
the major circuits is waiting on
prices and information, and claims
they will want soon a possible total
of over one hundred sets. We are
also receiving daily visits, and
inquiries from out-of-town exhibi-
tors.

" We have received visits from
several architects who are building
new theatres for their clients, ask-
ing what structural changes or

provisions they should make for
television. One of New York's
leading hotels is asking for the
price to equip with large screen
for the opening of their roof
garden.

" The unions here are fighting
to see who will control television
employees and talent.

" Mr. Joseph Schenck has an-
nounced in an interview that Mr.
Sidney, Kent had been in touch
with Baird . representatives, and
through their affiliation with
G. -B., their theatres would be pro-
tected.
" Engineers are working day and
night to hurry the first showing of
big screen in America.

" A home set has been installed
in Mr. Javal's suite, where he gave
reception to friends who saw, heard
and enjoyed television entertain-
ment with perfect clarity. Another
set installed in the G. -B. office
thrills everyone who sees it."
The home receiving set referred to

in this cable is a sandard current
model T.i8 which gives a picture Jo
in. by 8 in.

Prior to shipment to New York
these home receivers were modified
slightly to permit reception on the
different transmission standards used
in America. Although these changes
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were made in England, where there
is no comparable transmission to
permit checks to be made, the re-
ceivers worked quite satisfactorily
when installed.

Receiver Noise
As the gain of modern receivers is,

increasing due to improved design and
high -slope valves, it becomes increas-
ingly difficult completely to remove un-
wanted noise. It is absolutely essential
with a modern superhet that it be wired
with a heavy gauge wire and soldered
at every joint. The old scheme of using
a nut and bolt for connection cannot
now be used, for in time, joints become
loose.

Constructors should make a point of
making all connections to a soldering
tag with the bolt fixed to the chassis
very tightly plus a shake proof washer.

Soldering the connections is quite a
simple job providing an electric solder-
ing iron is used and one that reaches
its maximum temperature fairly
quickly. A good iron rarely becomes
dirty and makes soldering a particu-
larly simple job and one that the raw-
est amateur can confidently tackle. We
have always used electric irons and
have found them very easy to use. An
iron we can recommend is manufac-
tured by W. T. Henley's Telegraph
Work Co., Ltd., of Holborn Viaduct,

It is sold under the name of
Solon and priced at 8s. 6d. complete
with solder, flex and lamp adaptor.
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Making A Cheap Lattice Mast
By A. P. Kerford-Byrnes, G6AB

MOST amateurs are interested in
obtaining the maximum possible
height for their antenna, and

some time ago the writer wished to
increase the height of his own antenna
at the lead-in end. The far end of the
antenna was secured to a 35 ft. pole
properly fixed in a tabernacle. The
lead-in end was secured to a special

This is how the middle section of the
mast is built.

bracket attached to the side of the chim-
ney stack, which was installed when
the property was built. Unfortunately,
as the building is only a bungalow, the
chimney stack is not as high as the
35 ft. pole, and the problem was how
to raise this end so that the antenna
top was 35 ft. from the ground for the
whole of its length.

At the back of the bungalow is a
large bay window with a lead flat over
which is to ft. from the ground. It
was, therefore, decided to stand a mast
on this fixed with the necessary guys,
etc. The main problem was how to
get a light mast which would not be
likely to damage the roof of the bunga-
low if it was carried away in a south-
westerly gale. Another item was how
to keep the cost down, which ruled out
aluminium. A wooden lattice mast of
cigar shape was eventually decided

on and a visit to the local timber yard
revealed that it was possible to ob-
tain 11 in. by a in. planed red fir in
lengths of 25 ft. Four of these, moder-
ately free from knots, were then pur-
chased together with a bundle of build-
er's laths and i lb. of i in. wire nails.

A start was made at 6 p.m. one sum-
mer evening. The four 25 -ft. lengths
were divided into pairs, and each pair
was screwed together at each end.
After marking the centre point a piece
of lath io in. long was cut and the
pair of uprights were bowed out and
the io in. length of lath inserted be-
tween them in the centre to keep them
apart. Then cross laths were cut to
size and nailed on at i-ft. intervals.
When these were all fixed, diagonal
braces were cut to size from laths and
nailed on as shown in the sketch. This
completed one side of the mast. The
other pair of uprights were then treated
in the same manner with cross laths
and diagonal braces until the two sides
were complete.

The next step was to join the two
sides together at the ends. This was
done with 21 in. wood screws and two
to in. lengths of lath were inserted at
the centre point to spring out the two
sides parallel to one another. Cross
laths and diagonal braces were then
nailed on the two open sides of the mast
to meet the existing laths on the two
completed sides, and this completed the
constructional work after four hours.
I would point out that all lengths of
lath were carefully selected before cut -
ling and if there was a knot in the piece
it was rejected. Over half the bundle
was not used in spite of this so that
there is no need to be economical when
cutting the cross laths and diagonal
braces.

An idea of the rigidity of the mast
when completed can be gathered from
the fact that when the mast is lifted
by one end and shaken, the other end
being on the ground, there is no whip
whatsoever, and the mast is very rigid
for such a light weight, i.e., about 30 lb.
It can be lifted with one hand and is
very easy to handle.

After receiving two coats of creosote
the stay wires were attached i ft. above
the centre section. These were fas-

tened to some loops in some stranded
galvanised wire which was bound right
round the mast at this point, so as to
avoid any direct pull on one individual
upright.

A piece of 7 in. by 2 in. wood 4 ft.
long was then cut and a square socket
made in the centre by nailing i in.
square stuff to the 7 in. by 2 in. to form
a hole 21 in. square for the square foot
of the mast. The pulley was attached
to the top by means of galvanised
stranded wire bound round the top of
the mast and after passing the halliard

When erected the
mast does not
look unsightly
and It certainly
gives the station
a realistic appear-
ance. The item
which may appeal
so much to ama-
teurs is that it
only costs 7s. 4id.
to construct,
which is a very
reasonable figure.

through the pulley the mast was erected
with no trouble at all. The writer
climbed on to the lead flat and just
lifted up the mast and held it in posi-
tion while his wife made fast the three
stays to the stay anchors, which were
Os in. diameter iron pipes, 5 ft. long,
driven into the ground four feet with
a i4 lb. sledge -hammer. Before the
pipes were driven into the ground a
4. in. diameter hole was drilled through
the pipe 6 in. from the top and a z in.
diameter bolt passed through. The stay
wires were wound round the pipe and
the in. bolt prelvented them being
pulled off the top of the pipe. The
writer has found that these make very
good stay anchors, as when the wires
are wound round the pipes there are no
sharp corners which tend to weaken
the wire.

25

'6114 LE 22. I FT

The finished mast, suitable for television or short-wave radio.
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In view of the increasing
interest in amateur
direction finding con-
tests, many of which are
being held in various
parts of the country this
summer, J. M. S. Wat-
son, G6CT, the secretary
of the Southend Illadio

The main receiver ready for testing.

A 5.valve Portable
Direction -finding

IN recent years radio direction finding
has become of ever increasing im-
portance in the navigation of ships

and aircraft, and highly specialised and
complicated apparatus has been deve-
loped to give bearings of great accuracy
and reliability under the most severe
conditions.

For some years amateur enthusiasts
have shown increasing interest in this
field of work and as far back as some
ten years ago the Slade Radio Society
of Birmingham organised Field Days
with direction finding apparatus, and
during the last five years the Southend
Radio Society in conjunction with other
societies in Essex and the Home Coun-
ties have held regular inter -club com-
petitions on similar lines.

1.7 Mc.
Band

In these events an amateur portable
transmitter, operating in the 1.7 mega-
cycle band, and with a comparatively
limited power of usually some 5-io
watts, has been concealed in the coun-
try, and the competing parties, each
with some form of suitable direction
finding receiver and means of trans-
port, have started off together from a
point 10-15 miles away.

The object is to actually locate the
transmitter itself as soon as possible
and this often proves more difficult than
it sounds, as not only is every advan-
tage taken of the natural difficulties
presented by the surrounding country
but transmissions may be only of short

 duration at irregular intervals.
Field Days of this nature are now

meeting with such active support that
it is felt that a description of a suitable
receiver will prove of general interest
and though no doubt an enthusiastic
supporter will readily be able to obtain
details of any tests being held in his

and Scientific Society, has
designed this portable
equipment. It was used
on May 14 during a
contest organised by a
number of societies and
proved satisfactory in

every respect.

Receiver
district from the local societies' secre-
tary, it is pointed out for the benefit of
the more practically minded amateurs,
that a receiver of this description is not
only interesting and cheap to build, but
can readily be adapted for more utili-
tarian purposes, and will provide a
means for obtaining vital information
from B.B.C. stations in an emergency.

The essential requirements are accu-
racy of bearings combined with a rugged
construction and complete portability.
The receiver to be described has been
built after several other alternative de-
signs had been thoroughly tried out.
The circuit is conventional exept for
the addition of a number of refinements
that have proved their value in prac-
tice, while construction is quite straight-
forward and should present no difficulty
to an amateur with limited resources.

At the frequencies used the only form
of aerial with marked directional pro-
perties that can be usefully employed
is the familiar loop or frame aerial.

The loop in this case consists of to turns
of i6 -gauge d.c.c wound on a wooden
frame which surrounds the receiver and
batteries.

When the plane of the loop points in
the direction from which the signals
are arriving the maximum pick-up will
be obtained, and conversely, when
rotated oo degrees so that the vertical
plane of the loop is at right angles to
the direction from which the signals
are arriving, the pick-up will be at a
minimum; in fact under theoretically
perfect conditions should become nil.

It will be appreciated that it is easier
to judge changes in a faint signal
than in a strong one. Direction
finding bearings will be taken by ob-
taining a compass reading of the mini-
mum signal position, then adding to or
subtracting 90 degrees from the com-
pass reading to obtain the true bearing.

In practice, however, it does not al-
ways prove easy to achieve a sharply
defined and accurate minimum. Firstly,
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A push-pull R.F. stage is used so as to include a balanced centre tapped frame aerial. Notice
also the valve voltmeter circuit.
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Push -Pull R.F. Stages
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when close to the transmitter the mini-
mum signal position may be marred by
direct pick-up on the internal wiring
of the receiver itself, though this effect
can easily be overcome by the complete
screening of the R.F. and detector
portions.

Secondly, pick-up may occur on the

sence of the screen not only makes the
transformer difficult to construct, but
also introduces considerable inefficiency
where, to maintain a high signal-to-
noise ratio, losses can least be tolerated.

Although satisfactory transformers
have been built, a much easier method
by which the same results can be

The actual receiver itself is quite small, and in this view can be seen the
detector and valve voltmeter valve.

turns of the frame at the grid end of
the winding. This can be readily
understood if the frame is looked upon
as an R.F. choke when it can be seen
that the grid end itself can function as
an aerial to the electrostatic compon-
ent of the wave, whereas it is desired
that the electromagnetic component
only should be impressed on the grid
of the first valve.

This effect is referred to as vertical
pick-up and in order that the directional
properties should be most marked
can most easily be nullified by centre
tapping the frame. This provides a
loop, each half of which is balanced to
the centre tap itself which is at chassis
.or " earth " potential. Before, how-
ever, this can be applied to the receiver
some form of coupling must be
provided to combine the signal from
the two halves of the frame in such a
manner that the electro-magnetic pick-
-up will become additive, whereas,
the electrostatic pick-up in the
two halves will cancel out. Such
a coupling can be provided by
means of a suitable input transformer
with an electrostatic screen between the
centre tapped primary and secondary
windings. Experience has proved that
even with the addition of iron dust
cores to increase the coupling, the pre-

noticed from the circuit diagram that
two air -dielectric trimmers are pro-
vided at this point, one in parallel
and one in series with the main tuning
condenser. Suitable adjustment of
these trimmers will enable any de-
sired station to be spread over the rota-
tion of the main tuning condenser, and
the object of this refinement is to ensure
that once the desired station has been
ound no time need be lost through the

necessity for continual re -tuning of
more than a few cycles.

The stability of the receiver des-
cribed has proved so satisfactory that
no re -adjustment has been found neces-
sary even after a lengthy period and
considerable rough handling.

When the tuning of the grid circuit
has been set the frame trimmer conden-
,,er, Cr, is adjusted for maximum res-
ponse. Owing to the unavoidable
damping in the circuit this is by no
means critical.

Detector
and L.F. Circuits

To achieve the maximum sensitivity
with simplicity a normal leaky grid
detector is employed, and the reaction
feedback is provided by an H.F. choke
in the detector -anode circuit and reac-
tion winding on the R.F. transformer,

cellation of the wanted and unwanted
pick-up then takes place in the centre
tap push-pull anode, R.F. transformer,
to which the grid coil is inductively
coupled.

This grid coil provides the main
tuned circuit, and is shunted by a .0003-
mfd. J.B. condenser. It will be

There is ample space for all the components as can be seen from the
sub -chassis view.

achieved is made possible by the provi-
sion of two screened R.F. valves in
push-pull. The combination and can -

The coil has to be home made. The primary
which is variable is made up of 60 turns centre
tapped with a secondary of 80 turns plus 12
turns for reaction, all in one length. 28 gauge
enamelled wire is used throughout and all

windings are covered with wax.
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H.T. AND G.B. VOLTAGES
and is controlled by a differential con-
denser.

Owing to the small amount of pick-up
available it may be necessary to oper-
ate with the receiver at its most sensi-
tive point. Smoothness and stability of

reaction control are of paramount im-
portance, and these can be achieved by
returning the detector grid leak to a
point rather more negative than the
usual L.T. positive.

Correct bias point can be provided by
a potentiometer across the L.T. which
in its simplest form need only consist
of two fixed resistors of correct relative
values. The actual resistance is unim-
portant provided the ratio gives the re-
quired voltage division which will de-
pend to some extent upon the constants
of the circuit and the H.T.value
employed.

With the HL23 valve, 120 volts H.T.
and de -coupling resistance values indi-
cated, it was in fact found most satis-
factory results were obtained with the
grid leak returned to the L.T. negative,
but this point can readily he confirmed
by experiment.

To obtain the greatest possible gain
the detector is coupled by a 4/I trans-
former to the PEN -25 L.F. valve to
which the headphones are coupled by
means of a .5-mfd. condenser and L.F.
anode choke. Provision is also made
for an additional pair of headphones to
be connected in parallel if necessary.

Although this completes the normal
audio frequency section of the receiver,
it will be noticed that an additional
HL -23 valve is employed, fed by means
of a midget transformer from the anode
circuit of the PEN -25.

The grid of this valve is coupled
through the transformer secondary to
negative 6 volts on the bias battery, and
thus operates as an anode bend detector
or valve Voltmeter, indication being
obtained on the o -I mA. Turner model
909 meter connected in the anode circuit.

A loo,000 ohm resistance is also con-

nected in series with the meter ann
while this resistance will have no appre-
ciable effect at low readings, it will
gradually limit the meter deflection as
the current increases and will, in fact,
provide an approximate logorithmical

At a recent meet-
ing of Romford,
Ilford, Brent-
wood, Welwyn
and Southend So-
cieties these
members had
their photo-
graph taken at
6 a.m. after an all
night contest.
The receivers
used can clearly

be seen.

Photo : Courtesy
Southend Times.

indication of signal strength and will
preclude any possibility of damage to
the meter by overloading. The valve -
voltmeter provides a very useful indica-
tion of signal strength when taking
bearings and proves a much more reli-
able guide than an aural estimation in

deciding whether the transmitter is still
being approached or possibly has al-
ready been overshot.

It will be appreciated that bearings
are taken with the set in oscillation, the
resultant beat note being tuned to any
convenient pitch to give a continuous
note in the headphones and a steady
deflection on the meter. Under this

8o7

a
- - -

How the coil is wired.

Tafr
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condition it will be much easier to ob-
tain accurate bearings than by attempt-
ing to do so on the modulation if tele-
phony is being used.

It will be noticed that a form of at-
tenuator is provided by means of the
Bulgin (stud switch which introduces
alternative values of shunt resistances
across the frame, so enabling the input

A 5 -valve Portable Direction Finding Receiver.
CABINET

wooden supporting frame to specification
rola. X 14 in. x Tin. (Peto-Scott).

x cabinet with turn table to specification (Peto-
Scott).

CHASSIS, PANEL, SCREENING BOX.
r aluminium panel, 6* x 8i ins. r6 gauge (Peto-

Scott).
chassis 6* x 8i x If ins. x6 gauge (Peto-Scott)
screening box 18 gauge to specification (Peto-

Scott).
COIL FORMERS
I-1 in. x 4 in. paxolin (Peto-Scott).

in. X x in. (Peto-Scott).
x screening box (Bulgin).
CONDENSERS, FIXED AND VARIABLE
x-.000i mfd. air spaced, type SW88 (CI) (Bulgin)

mfd. type 4603/s (Ca) (Dubilier).
r-.I mfd. type 4603/s (C4) (Dubilier).
x-.0001 mfd. air spaced type SW88 (C5) (Bulgin)

mfd. air spaced type SW88 (C6) (Bulgin)
1-.0003 mfd. type 1047 (C7) (Jackson Bros.)
1-.0003 mfd. type 69oW (C8) (Dubilier).
1-.25 mfd. type 4606/s (C9) (Dubilier).
1-.5 mfd. type 4608/s (Cro) (Dubilier).
1-.5 mfd. type 4608/s (CI') (Dubilier).

mfd. type 4601/s (C12) (Dubilier).
1-.5 mfd. type 4608/s (C13) (Dubilier).
1-.0003 mfd. differential reaction condenser

type 2048 (C14) (Jackson Bros.).
CHOKES
x type HFro (Bulgin).
CHOKE L.F.

type LF2o (Bulgin).
DIAL LIGHT

type D7 (Bulgin).
HOLDERS, VALVE
5 type VH56 British octal (Bulgin).
HEADPHONES
x pair supersensitive (Ericsson).
JACKS
2 single circuit type J2 (Bulgin).
METERS
x-o-1 mA. flush mounting type 909 (Ernest

Taylor Ltd.) (Premier Supply Stores).

PLUGS, SOCKETS, ETC.
3 sockets type X351 (Clix).
3 plugs, type P16 (Clix).
2 top cap connectors (Bulgin).
4 plugs, type JSP (Clix).
2 connectors type R420 (Clix).
RESISTANCES, FIXED
r-roo ohm type * watt (RI) (Bulgin).
z -5o ohm type 1- watt wired in parallel (R2)

(Bulgin).
I -23o,000 ohm type * watt (R3) (Bulgin).
x-5,000 ohm type* watt (R4) (Bulgin).
1-I megohm type * watt (R5) (Bulgin).
I-5oo,000 ohm type I watt (R6) (Bulgin).
x-x megohm type I watt (R7) (Bulgin).
x -2o,000 ohm type f watt (R8) (Bulgin).
1-i,000 ohm type f watt (R9) (Bulgin).
1-100,000 o m type watt (Rio) (Bulgin).
1-2,000 ohm type* watt (Rut) (Bulgin),
SUNDRIES

lb. 16 gauge tinned copper wire (Premier
Supply Stores).

3 coils push back wire (Premier Supply Stores).
dozen shake proof soldering tags (Premier

Supply Stores).
2 dozen shake proof washers (Premier Supply

Stores).
6 rubber grommets (Premier Supply Stores).
*-lb. 16 gauge D.C.C. wire (Premier Supply

Stores).
SWITCHES
I toggle type S8oT (Bulgin).
1 stud switch type Sr6o (Bulgin).
TRANSFORMERS
x type LF36 (Bulgin).
x type LF33 (Bulgin).
VALVES

PEN25 (Mazda).
2 HL23 (Mazda).
2 SP22 (Mazda).
ACCESSORIES

2 -volt accumulator non -spill type S150 (Ever
Ready).

z20 -volt battery type " Super " (Ever Ready).
I 9 -volt G.B. battery type " Winner" (Ever

Ready).
A complete kit of components for this Direction
Finder can be obtained from Messrs. Peto-Scott,
Limited, of Pilot House, Stoke Newington
Church Street, London, N.16.
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Operation :: Frequency Range
to be reduced on approaching the trans-
mitter. After a little practice it be-
comes possible quite accurately to esti-

A compass is mounted on the end of a piece of
wood so as to keep it well away from the re-
ceiver, particularly the moving coil meter,
the magnet of which would affect the reading.

mate the distance of the transmitter by
noting the position of the switch at
which the beat note becomes audible.
For example, on the type of transmitter

This is the receiver complete in its case with
carrying handle.

generally employed, it has been found
that no signal at all can be heard with
the switch in position 4 (that is with 25
ohms across the frame), at a greater dis-
tance than some 300 yards.

The operation of the receiver is quite

L

simple and calls for little comment.
With the series trimmer set at about
half capacity and the parallel one at
minimum, no difficulty should be ex-
perienced in tuning in a number of top
band amateur transmitters, particularly
if the receiver is tested on a Sunday
morning. A quite sharp and pro-
nounced minimum position for the
frame should be apparent on all stations
received during daylight, but it should
be mentioned that attempts to obtain
bearings on distant transmissions after
dark will prove unsuccessful because
of the presence of the reflected waves.

It may be stated here that if it is
desired to extend the frequency range
to cover reception on the lower half of
the broadcast band, this can be achieved
without alteration to the coils by bend-
ing the edge of one end of a moving
plate of the series air trimmer in such

It can be seen that the receiver is completely
screened and that there is a gap on either side of
at least half an inch to keep the metal away as

far as possible from the frame aerial.

a manner that the trimmer will short
circuit when the vanes are fully
meshed. This will place the total capa-
city of .0004-mfd. across the tuned grid
circuit and will enable reception to be
obtained up to approximately 375
metres.

Although no actual details of the
methods found most successful in track-
ing down a hidden transmitter have
been given, it is hoped that this may
form the subject of a later article.
Briefly, the basic method employed is
to obtain a compass bearing of the
direction from which the signal appears
to be emanating, to plot this on a large
scale map of the district and then to
move a distance of several miles, pre -
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A special plug-in socket, both halves of which are
screened, is used to connect the frame aerial
into the grid circuits of the H.F. amplifiers.
Controls are bottom row, condensers C5 and C6,
plus two jacks for headphones wired in parallel.
Centre row, switch Si, tuner C7, and reaction.
Top row, frame aerial trimmer, Cl, on -off
switch, dial light and valve meter indicator.

All references are from left to right.

ferably at right angles to the indicated
direction and obtain a similar bearing
which should intersect the first one at
a point adjacent to the location of the
transmitter. This procedure is then re-
peated at decreasing ranges until the
location is actually discovered. In
transferring the compass bearing on to
the map, due allowance must be made
for the fact that the compass needle
points (at present) slightly to the west
of true north. The amount of error,
known as the magnetic deviation, is at
present i i degrees approximately,
though this varies annually and is
usually marked in the margin of the
map. When this allowance has been
made bearings taken in a reasonably
clear spot and transferred to the map
with care can usually be relied upon to
be correct to about 5 degrees. It can be
mentioned that under favourable condi-
tions and from a distance of io miles it
has been found possible to locate and
reach the transmitter in 47 minutes, with
a total of only 15 minutes of radiation
during this period, although where un-
expected difficulties are encountered
and especially where tests are held at
night a very much longer period may
be found necessary.

The author would like to express his
appreciation of the help and work done
by many people and his indebtedness to
Mr. G. T. Peck, whose assistance has
made possible the preparation of this
article.
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A DOUBLE -DIODE VOLTMETER

In the April issue of Q.S.T. designed
by W3DZL is a most interesting
double -diode voltmeter using an o-i
mA. meter in which D.C. or A.C. volt-
ages of o-io' o-ioo, 0-300, o -i,000 can be
measured. A curve is also provided in
order to take up slight inaccuracies at
the top end of each scale, while there is
no necessity to have fixed resistors of
extreme accuracy.

In each range, the resistance network

A Review of the Most Impor-
tant Features of the World's

Short-wave Developments

unit but the tapping on the tank coil
is slightly off-centre and arranged so
that the neutralising capacity remains
constant on both 4o and zo metres.

The idea of this is to save the cost
of a split -stator condenser. The aerial
coil is mounted on a stand-off insulator

A.C.

PLUG

Fig. 1. This meter will
read up to 1,000 volts
and the resistance values
are as follows : R1 5,000
ohms, R2 1,000 ohms,
R3 70,000 ohms, R4,
15,000 ohms, R5 200,000
ohms, R6 25,000 ohms,
R7 50,000 ohms, R8
800,000 ohms, R9

100,000 ohms.

consists of both a fixed and a variable
resistor; a variable resistor enables the
network to be adjusted accurately so as
to give an exact reading.

The 6H6 twin -diodes are recom-
mended and these are of the miniature
metal type which take up the minimum
amount of space. In order to obtain
zero current reading, a small bias cell is
connected between anode and cathode
and it was found that when unpolarised,
there was a steady current of
approximately .4 mA.

The rectifiers are connected in a full -
wave bridge circuit and according to the
designer are better in this particular
instance than oxide -film rectifiers as
they are not affected by extreme
temperature variation. (See Fig. 1).

A MULTI -BAND TRANSMITTER
An effective transmitter built with an

eye to cost is fully described in the
May QST by the Cuban amateur,
CM2AD. The valve line-up is the now
almost universally used 6pL6G regen-
erative oscillator, having a fixed cath-
ode -coil Lt which can be seen in Fig.
2. The 7 -megacycle crystal is recom-
mended and the anode circuit is
arranged so that both zo and 4o metre
output can be obtained without coil
changes.

A point of interest is that the cathode
circuit is still in use even with funda-
mental output and apparently there is
no need to worry about crystal current.

The output from the 6L6G oscillator
is ample to drive an 809 triode on both
4o and zo metres, and this valve is
anode neutralised in the normal way.
The tank condenser is a single section

close to one end of the tank coil and
swung so as to give the correct amount
of coupling. A switch is also arranged
for series or parallel feeder tuning.

A wooden chassis 17 by 12 by 4 is
quite large enough to accommodate the
entire transmitter, less power unit,
while the oscillator coil is mounted
underneath the 6L6G valve holder and
is the only coil beneath the chassis.

A combination of oscillator -cathode
and amplifier -grid block keying is used
which gives very clean note and per-
mits of break-in operation. It is recom-
mended that the power unit delivers
75o volts at zoo mA., the total voltage
being supplied to the 809 but broken
down for the 6L6G through a 6,000 ohm
50 -watt resistor.

If the amplifier is to be modulated
then the anode voltage should be re-
duced to 600 and the coupling adjusted
so that the anode current is approxi-
mately 85 mA. In such circumstances

a modulator driving 25 watts of audio
would be satisfactory.

This transmitter has been very satis-
factory in use and from Cuba all con-
tinents have been worked on CW.

SIMPLE VOLUME
COMPRESSION

W. C. Lamb, W6OCG, who is well
known to amateurs, "discusses simplified
volume compression system, in the
May Radio, and describes an amplifier
of straightforward design suitable for
use with a crystal microphone.

The entire amplifier consisting of
power supply, speech amplifier and
compressor, is built on a chassis 8 by
12 by z in. As can be seen from the
circuit in Fig. 3 the first two stages are
pentode connected, using valves 6SK7
and 6SJ7. According to the designer
the 6SK7 is an ideal valve to follow a
crystal microphone.

The important part of this amplifier
is the compressor, which gives excel-
lent results. A double -diode type 6116
is used as a bi-phase rectifier with the
anodes fed by the secondary of a push-
pull L.F. transformer. It will be noticed
that the primary winding is connected
across the output of the speech unit.
Positive bias is applied to the cathode
of the double diode and controlled from
an accessible point by the potentio-
meter R17.

A very simple capacity filter removes
the L.F. component and a varying
D.C. voltage is impressed on the sup-
pressor grid of the input valve of the
amplifier.

A variation from zero to 3o volts
positive on the 6H6 cathode enables any
desired range of compression to be ob
tamed. A resistance capacity filter net-
work in the D.C. line to the suppressor
of a 6SK7 is sufficient to prevent L.F.
feedback, but still does not introduce
noticeable lag.

All the constants and full operating
data are given in this article which
should prove of particular interest to
British amateurs.
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Fig. 2. - Up to 60
watts can be ob-
tained from this sim-
ple transmitter. Des-
pite the fact that the
cathode coil is left
in circuit when oper-
ating on fundamen-
tal frequency, the de-
signer states that
crystal current is not
high. The trans-
mitter can be ar-
ranged for two -band
operation without coil
changing while the
aerial is switchable
for series or parallel

tuning.
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A U.H.F. Convertor
A 4 -VALVE S.W. CONVERTOR

Convertors in general are very thor-
oughly described and criticised in an
article by NV6DHG and W6CEM in
the May issue of Radio. The first con-
vertor used an 1852 with a 6C5 R.F.
oscillator. The second one, however,
uses four valves. A 6SK7 R.F. ampli-

made up of a 1,500 kc. I.F. transformer.
This transformer has the secondary coil
and trimmer removed from the can and
replaced with 12 -turns approximately
ith of an inch below the bottom of the
primary winding. This transformek
then matches up the average broadcast
receiver quite satisfactorily.

6SK 7 ri\
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Fig. 3. In the heart
of this amplifier is the
simple volume com-
pressor built around
the 6H6 double diode.
It requires a positive
voltage of between
zero and 30 to give
complete variable

compression.

fier followed by an 1852 detector with a
6C5 separate oscillator. There is also
a VR-15o-3o ballast valve in order to
maintain the D.C. voltage absolutely
steady.

The 6SK7 is a single ended valve of
new construction which very shortly
will be one of the most popular pentodes
for use in R.F. stages. It is arranged
so that the grid and anode leads are
extremely short while the input capacity
is almost as low as that of an acorn
valve.

In order to keep controls as simple as
possible the input to the R.F. amplifier
and to the mixer are both tuned and
the condensers ganged together so
leaving a separate oscillator control.
Band -spread condensers are also in-
cluded and these have rather unusual
values being arranged to provide cor-
rect tracking over the ultra -high fre-
quency bands.

According to the designers anode and
screen voltages are not critical and can
be varied between 125 and 35o, with the
optimum value being around zoo to 225
volts.

These remarks rather tend to give
the impression that the voltage stabilis-
ing valve is rather unnecessary, but
this has been included in order to main-
tain the voltage on the oscillator at a
constant figure, consequently, the con-
vertor is as free from frequency drift
as it possibly can be.

Gain is also increased by using a
tuned transformer in the output stage

The conventional method of inject-
ing into the suppressor with a coupling
condenser and a 50,000 ohm resistor to
earth proves quite as satisfactory as
connecting the suppressor directly to
the oscillator cathode, so for this reason
the simpler method, that of connecting
to the cathode is used. It also appar-
ently has its virtues of being free from
drift and is particularly useful when
the convertor is being used with mobile
equipment.

A chassis 51 by 7.1 in. provides ample
space for the four valves providing
they are mounted in the manner sug-

gested. The chassis design also per-
mits of easy wiring and enables various
components to be adjusted should it be
necessary without having to dismantle
part of the unit.

The convertor as it stands is particu-
larly effective on the ultra -high fre-
quencies up to 8o or go megacycles and
should be of great use to amateurs who
this summer will be on the U.H.F.
band intent on working DX. The
special valves required for this con-
vertor are now available in this coun-
try from the usual American stockists.

Second-hand Apparatus
Second-hand receivers, etc it they

are sold by a reputable firm with a
guarantee of efficiency, are practically
as good as receivers when they first
leave the factory.

Messrs. Webbs Radio, of 14 Soho
Street, W.', now have a second-hand
section and have for sale a considerable
number of modern receivers and other
apparatus. All these sets are serviced
and guaranteed and can be relied upon
to be satisfactory in every way. The
following are but a few of the receivers
available.

Numerous Sky Buddys-,65 to £6 tos.
A new 1938 Sky Buddy-L8.
Sky Chief-L8.
Sky Champion-,,12.
National 81X-,421.
Hallicrafter SX16-Z27 los.
Hallicrafter SX17-.43o.
Hammarlund superpro-Z35.
R. M. E. -69---.427 1 os.
R.M.E. LSI-Z32.
National 1-10--Zio.
Readers who are interested in the

purchase of a low-priced receiver are
advised to get in touch with Messrs.
Webbs Radio for their stock of second-
hand receivers is rapidly decreasing.

-vvvwv-
R6
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6C 5

Fig. 4. Two of the
latest valves are used
in this convertor de-
signed to provide
high efficiency on the
II.H.F. bands up to
about 80 megacycles.
Notice also the volt-
age stabiliser in the
oscillator circuit
which accounts in a
certain degree to lack
of frequency drift. A
special type of out-
put transformer is

also employed.
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This is the C.W. monitor built in a special Peto-Scott metal cabinet which
is only 6 ins. cube.

VE RY few C.W. or telephony
transmitters, no matter how well
they may be built, provide a clear

note or perfect modulation indefinitely
unless they are checked from time to
time.

Variations do occur and although
they be only very slight the accumula-
tive effect is great, after a few weeks or
so. A lot of the poor sending, chirpy
signals, and bad modulation can be pre-
vented if monitors are constantly em-
ployed. Also, telegraphists find when
they are not in good trim that a monitor
is a distinct help and this applies par-
ticularly to some of the new amateurs.

Monitors, if they are to be trouble
free, should be of the simplest type and
mains operated so that there is never
any need to bother about accumulators
and dry batteries. Generally speaking
for C.W. operation a single valve
monitor, as shown in Fig. i with a pair
of headphones, is quite suitable and pro-
vides a reliable indication as to the type
of signal being transmitted.

On the other hand, some operators do
not at any time use headphones, in
which case a two valve unit, as shown
in Fig. 2, is more satisfactory. How-

ever, first of all consider a simple one
valve monitor.

Coil Switching
Coil switching if it is of a simple

nature is far more satisfactory than

This view shows
the grid con-
denser and the
anode by-pass
condenser. Al-
though a valve
with a clear bulb
is shown, it has
since been found
advantageous to
use a metallised

bulb.
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All the components
in the C.W. monitor
are mounted on the
panel. On the left-
hand side is the high
wavelength coil and
on the right-hand
side the low wave-
length coil. Wiring
should be very rigid.

Building Simple
C.W. and Phone

Monitors
Three simple monitors for phone and C.W. are described

in this article by Hugh Fricker.

plug-in coils particularly as so many
amateurs have multi -band transmitters.
I have had built for me by Messrs.
Peto-Scott, Ltd., two rather nice coils
which when tuned with a .0003 mfd.
condenser, cover no less than five
amateur bands with only one switching.
The coils have been arranged so that
with a certain inductance and capacity
they just cover the required frequencies.
For example, coil L i tunes quite nicely
from 75 to 185 metres in one' sweep, so
with almost minimum condenser capac-

Fig. 1. The single valve C.W. monitor.

ity the 3.5 megacycle band can be
covered, or with a little more capacity
the 2-3 Mc. R.A.F. channel and with
almost maximum capacity the i.7 mega-
cycle amateur band.

By switching over to the second coil
with minimum capacity it can be tuned
to the 28 megacycle amateur band, a
slight increase in this capacity the 14
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The Phone Monitor
megacycle amateur band, and with
almost maximum capacity the 7 mega-
cycle band. From this it will be appre-
ciated that the two coils cover the main
requirements of the amateur operator.

Switching is simple, merely the grid
taken to the top end of L I or L2 as re-
quired, and the cathode tap changed
over to the appropriate point.

The circuit actually is a single valve

and variable regeneration. However,
an excellent note can be obtained-
irrespective as to whether minimum or
maximum is used. C4 which partially
governs regeneration has a maximum
capacity of .0003 mfd., but this rather a
variable quantity and can be adjusted
from .0003 mfd. up to .002 mfd., the
correct value being found by experi-
ment.

Fig. 2. A suggested two -valve C.W. monitor suitable for feeding
a loudspeaker.

Fig. 8. On the right is the diode -triode phone monitor circuit.

The whole is carefully screened, and
althouth there are one or two little
holes in the cabinet through which go
mains leads, this is not important, and
with an input of so watts or so to the
transmitter there is no trace of blocking
and the monitor can be turned to
fundamental frequency in every case.

The power supply is separate and is
used to power not only the C.W. moni-

regenerative oscillator with fixed re-
generation, and this has proved to be
quite satisfactory, although it was my
intention to use a screened -grid valve

A Mains driven C.W. Monitor.
CABINET.
x-6 x 6 x 6, finished black, with handle,

type TMB (Peto-Scott).
COILS.
2-Type TMC to cover 9-43 and 75-x8o metres

(Peto-Scott).
CONDENSERS, FIXED.
I-.000r mfd. type 69oW (Cr) (Dubilier).
i-.ox mfd. type 4601/s (C2) (Dubilier).

mfd. type 4601/s (C3) (Dubilier).
r-.00r mfd. type 46.31/s (C4) (Dubilier).
CONDENSERS, VARIABLE.
1-.0003 mfd. type 1047 with type 2011 dial

(Jackson Bros.).
HEADPHONES.
r-Pair supersensitive (Ericsson).
HOLDER, VALVE.
1 -5 -pin type Vlir9 (Bulgin).
RESISTANCE, FIXED.
1-3 megohm type I. watt (Bulgin).
SWITCH.
r-Lever type Liz (Wright and Weaire).
TERMINALS.
1-Insulated terminal, type xoor, marked

" Phones positive " (Belling -Lee).
1-Insulated terminal, type roor, marked

" Phones negative " (Belling -Lee).
1-Terminal block 4 -way type 1139 (Belling -

Lee).
VALVE.
r-ACIHL met. (Mazda).
EXTRA COMPONENTS FOR 2 -VALVE

MONITOR.
CONDENSER, FIXER.
I-.ox mid. type 4602/1 (C5) (Dubilier).
DIAL LIGHT.
1-Type D9 (Bulgin).
HOLDER, VALVE.
1 -5 -pin type VI-Ix9 (Bulgin).
LOUDSPEAKER.
r -6i -in. P.M. unit type " soundex " (Premier

Supply Stores).
RESISTANCE.
i-5oo ohm type x watt (Bulgin).
VALVE.
r-AC/HL met. (Vi) (Mazda).

In view of the limited number of
components there is no need for a
separate chassis. Refer to the illustra-
tion from which it can be seen that there
is ample space for all the different items
to be mounted on the panel. The two
coils are quite clearly shown and also
the special right and rear lever switch.
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tor, but the phone monitor and other
items required at the same time. Con-
structors will find that any voltage be-
tween 120 and 25o can be used without
difficulty as the only component to be
varied is condenser C4.

For those who prefer a loudspeaker,
the circuit shown in Fig. 2 will be more

A small chassis
has to be used on
which to mount
the components
for the phone
monitor and
notice that the
10 -metre coil is
air spaced and
mounted in the
wiring. The
remainder of the
coils have a very
simple fixing with
one 6 B.A. bolt.
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suitable. It is the same fundamentally
as the arrangement shown in Fig. 1, ex-
cept that an R.F. coupled triode ampli-
fier has been added. This provides
ample gain for feeding a cone -type
loudspeaker which is suitable for C.W.
monitoring or even a crystal tweeter
which is ideal for C.W. monitoring.

A phone monitor is little more com-
plicated, and a complete change in de-
sign is recommended. The arrange-
ment shown in Fig. 3 is excellent in
every respect for it provides a true in-
dication as to the tone or quality of
transmission and will handle quite a
big input without overload. However,
despite the fact that two stages are em-
ployed, you do not use a loudspeaker
owing to the possibility of feedback.
The phone monitor uses five separate
coils, each one covering an amateur
band with the exception of L5.

Li is for 1.7 Mc., L2 3.5 Mc., L3
7 Mc., L4 14 Mc., L5 28 and 56 Mc. It
will also be noticed that Li will just
cover the C.W.R. band of 2-3 mega-
cycles.

The value of diode load resistor and
also the value of the cathode resistor
is most important, but otherwise the
circuit is a quite conventional diode
rectifier and triode amplifier. Also
notice that the two diodes in the TDD4
valve are strapped.

Condensers C7 and 8 should also be

included, otherwise there is a very
strong modulation hum. Owing to the
fact that additional components are
used as compared with the C.W. moni-
tor, a small chassis is essential. The
coils are mounted down one side, and
although this is not technically a good

A Diode -triode Phone Monitor
CABINET AND CHASSIS
r-Steel cabinet type 1033 (Eddystone).
I-Aluminium chassis 6 x 6 x 2 ins. (Peto-

Scott).
COILS.
r-Set of 8 for ro, 20, 40, 8o and r6o-metre

bands (Peto-Scott).
CONDENSERS, FIXED AND VARIABLE
r-.00r mfd. type 4601/s (Cr) (Dubilier).
r -6o mmfd. type rog3 (C2) (Eddystone).
I-x=3 mfd. type 4601/s (C3) (Dubilier).
x-.00r mfd. type 4601/s (C4) (Dubilier).
x-x.o mid. type 4609/s (C5) (Dubilier).
x-1.0 mfd. type 4609/s (C6 (Dubilier).
x-.05 mfd. type 4602/s (Cy (Dubilier).
r-.os mfd. type 4602/s (C8 (Dubilier).
DIAL.
x -Standard indigraph (Peto Scott).
HOLDER, VALVE.
5-7 pin type X4 I2 (CUR).
HEADPHONES.
I-Pair supersensitive (Ericsson).
JACK.
x-Closed., circuit insulated type (Premier

Supply Stores).
RESISTANCE, FIXED.
1-500,000 ohm type i watt (RI) (Bulgin).
5-3 megohm type I watt (R2) (Bulgin).
1-80o ohm type e watt (R3) (Bulgin).
r-ro,000 ohm type a watt (R4) (Bulgin).
TERMINAL BLOCK.
1 -4 -way type 1039 (Belling -Lee).
VALVE.
i-TDD4 met. (Mullard).

scheme no difficulties have been
experienced.

The tuning condenser need only be of
6o mmfd. capacity, but should wider
coverage be needed then a 300 mmfd.
condenser such as is used in the C.W.
monitor can be substituted with
advantage.

The switching circuit is again quite
simple and is merely breaking the grid
end of each coil, all earthy ends being
common.

A simple filter circuit in the output of
the triode portion enables either a head-
phone jack or terminals to be used as no
D.C. voltage is applied to this portion
of the circuit. The anode circuit of
Vi is the load resistance R4, which has
a value of 10,000 ohms, but if increased
gain is required this can be increased
to as much as 5o,000 ohms.

Both these monitors are in use and
coupled to the same power unit, as
neither of them need an aerial they can
be left tuned for any particular band
and then it is the simplest job to
monitor every transmission sent out.

The inclusion of a small milliam-
meter in the diode circuit of the phone
monitor enables the unit to be used as a
field strength meter if required. In any
case it is a good plan to include this
meter to get an idea as to the relative
amount of R.F. available each time the
transmitter is on the air.

The R.A.F. C.W.R.
THERE has been an increasing

amount of activity in the Civilian
Wireless Reserve section of the

R.A.F. during the past few months.
Groups " A," " B," and " C," under
trained controllers, who are training
the members in their Groups are active
on most evenings of the week.

Members attached to various groups
in the ,London and district areas who so
far have been inactive owing to lack of
equipment or other causes have pre-
sented a problem as regards training.
The Chief Technical Instructor has now
made arrangements for such members
to attend Morse code and procedure
classes at the C.W.R. headquarters,
Adastral House, Kingsway. Any mem-
ber who may not have been invited to
attend should send a formal request to
the Chief Technical Instructor, Civilian
Wireless Reserve, Room 814, Adastral
House, Kingsway.

An increasing number of C.W.R.
members between the ages of 18 and 32
are joining the R.A.F. Volunteer Re-
serve as W/T operators. The training of
such members consists of instruction at
town centres which are located in all
parts of the country and this instruction
includes regular WIT procedure and
the use of aircraft W/T apparatus. In
addition, members study at aerodrome

centres W/T communication between
air and ground, visual signalling and
machine gunnery course. This instruc-
tion at aerodromes always takes place
during the week -end.

C.W.R. members who wish to trans-
fer to the R.A.F. Volunteer Reserve can
now do so, and they should apply to
Room 814 at the address given.
However, at the moment, the positions
available in the R.A.F. V.R. are limited
and include such sections as W/T
operators, etc.

The ground section of the R.A.F.
V.R. is not yet available, but all mem-
bers of the Civilian Wireless Reserve
will be transferred, if they desire,
directly the conditions of service are
arranged. Members will be circular-
ised when these conditions have been
fixed, which it is expected will be
around the middle of June.

Owing to the introduction of Summer
Time, the exercises for groups " A,"
" B," and " C," together with the auto-
matic Morse transmissions, have had to
be revised owing to difficulty in main-
taining contact during daylight hours.

"Television and Short-wave World"
circulates in all parts of the world.
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At the moment the times for groups
" A," " B " and " C " are 19.30-21.00
G.M.T. Automatic Morse transmis-
sions for training purposes take place
on Mondays, Wednesdays and Fridays
at 21.00-21.3o G.M.T. on a frequency of
2,727 kc. The transmission on Monday
evenings will be at approximately 18/2o
W.P.M., and on :Wednesdays and Fri-
days at 8/ lo W.P.M.

A number of well-known amateurs
who until recently were members of the
Civilian Wireless Reserve have now
been granted commissions in the R.A.F.
V.R. Amongst the more well known
are H. C. Page, G6PA, J. Hunter,
G2ZQ, H. A. M. Whyte, G6WY, G. R.
Scott-Farnie, GW5FI, S. G. Morgan,
G6SM, J. W. Paddon, G2IS, C. H.
Parsons, GW8MP, W. M. Craig,
GM6JJ, C. S. Goode, G2OH, W. G.
Money, G2UP, R. K. Budge, G8XH-
G8XI, Kenneth Jowers, G5ZJ.

A very popular commission is that of
J. C. Hosburn, Esq., who is well known
to C.W.R. members as the chief tech-
nical instructor. A number of the com-
missioned officers who are within a rea-
sonable distance of headquarters are
receiving additional training taking the
form of lectures in R.A.F. procedure,
and also lectures on various topics re-
lating to the R.A.F.
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A considerable amount of useful information on a constant output power unit using metal
rectifiers is given in the Westinghouse handbook No. 11 H. Additional uses for metal rectifiers

are also discussed.

power factor is also good. Typical
figures for the 600 watt Noregg at full
load are : efficient 70 per cent. and
power factor 0.94.

Fig. 1. This is the
Noregg circuit which
has an efficiency of
70 -per cent. and a
power factor of 0.94.

tially comprising only a rectifier, two
transformers and condenser, and in ad-
dition to compensating for load varia-
tions, provides a remarkable compensa-
tion for variations in input voltage.
Low percentage ripple in the output
voltage is achieved by the circuit not
.only providing constancy of mean volt-
age, but also constancy of instantaneous
voltage by conversion of single-phase to
three-phase power at medium and large
loads, and by reproduction of a flat-
topped rectifier input wave at light
loads and open circuit.

Efficiency and
Power Factor

The material of the equipment is all
used at economical densities, so that the
initial cost and efficiency are not very
.different from those of a rectifier and
transformer of ordinary design. Input

Degree of
Compensation

The compensation for load is such
that the output voltage can be made to

Fig. 2. A simple limiter circuit.

TO FIL
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Fig. 3. Section of Post Office stabilised repeater showing three uses of metal rectifiers.
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fall or rise with increase of load as may
be desired. However, most Noregg sets
are required for constant voltage out-
puts, and it is usual to design them to
give an output voltage which will not
vary by more than ±4 per cent. for
changes in load from open circuit to
full load, and mains variations of ±6
per cent.

At constant load, this variation can be
made less than ± i per cent. for mains
variations of ± so per cent.

Smoothing
Smoothing equipment can be de-

signed for use with the Noregg, and,
within reasonable limits, the design can
be such 45 to compensate for the drop
in the smoothing choke, so that the
original limits are maintained.

Circuit
The circuit, which is shown in Fig. 1,

comprises two transformers and a con-
denser which is connected in parallel
with one of them. The design is such
that at full load, the E.M.F. of one
transformer leads the mains voltage by
45 degrees and the E.M.F. of the other
lags by 45 degrees, thus producing two
transformer voltages at go degrees to
one another. The secondaries are Scott -
connected and the three output connec-
tions lead to a normal three-phase
bridge rectifier. As the load is reduced,
the phase displacement diminishes so
that the balanced three-phase condition
is progressively lost, and the mean out -

Fig. 4. Grid current rectifier.

put can be arranged to fall to the same
extent as the reduction in internal re-
sistance drop of the rectifier, thus main-
taining the output voltage constant.

Fluctuations of the mains voltage
produce similar compensating effects.
Action is instantaneous, except for the
usual dynamic regulation effect which
occurs during the first cycle or two

(Continued on page 374)
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With the Amateurs
In this article by G5ZJ is news and gossip on amateur events and also information on a

rotating head for beam aerials sponsored by WIKKP

ASTATION located on Treasure
Island, San Francisco, with the
call sign W6XBE is putting over

a very strong signal into Europe and
other parts of the world. Transmis-
sions are 3.30 p.m. to 7 p.m. Pacific
Standard Time, and also from 4 a.m.
until 7 a.m. Pacific Standard Time.

This station carries programmes
from the Golden Gate International Ex-
position, but in view of the large num-
ber of letters that have been received
from listeners all over the world it is
decided to maintain this station after
the completion of the Exposition.

The station is shown on this page
and operates on 15,330 kc. during the
afternoon and 9,530 kc. in the early
morning. Reports are requested, and
will be acknowledged.

Rotary
Beams

Rotary beams are all the fashion at
the present time, so WIICKP, Tim
Coakley, who is on holiday over here at

This is the rotating beam head which is
designed for one full revolution per
minute. Write to W1KKP for details.

the present time, has introduced a very
fine rotating head which solves most of
the problems connected with rotary
beams. The photograph gives a good
idea as to the compactness of the unit.
It 'operates from A.C. mains, with a
motor of the induction type which is
absolutely noiseless in operation. It

W6XBE located at
Treasure Island,
San Francisco
operates on the 19
and 31 -metre bands.
In this illustration
can be seen Harold
Towlson on the
right, the chief
operator, and
Howard King the

operator.

is designed for one full revolution per
minute while the housing includes an
impulse switch for direction indication.
The hollow spindle zi in. in diameter

WIKKP during his visit to
England stayed with G6DT
the well-known DX worker.
He is seen here on the left
with his host in the centre.

and in. internal diameter is suitable
for the feeding of co -axial cable from
the radiator down the mast.

An interesting refinement is a mag-
netic brake on the motor which is effec-
tive only when no voltage is applied to
the motor. This prevents any move-
ment of the aerial elements in strong
wind. The dimensions of the base are
zo in. and the starting head 18 in.

With this unit and wooden supports
for the radiating elements, a rotating
beam can quite simply be made. They
are not available in England at the
present time but can be obtained from
Tim Coakley, WIKKP, 673 Boylston Dr. Alexanderson has designed this
Street, Boston, Mass. I use at W2XAD.

new

The
I.S.W.C.

Since the International Shortwave
Club changed their headquarters to the
R. A. C. S. Hall, Cavendish Road,
Wandsworth Road, S.W.8, a lot of im-
provements have been made to their
headquarters. A large lattice mast has

The International
Short-wave Club
have put up this im-
pressive mast for
their television aerial
and hope to be able to
stage a number of
demonstrations dur-
ing the next few
months. Details of
their new head-
quarters are given in

the text.

been erected on the roof of the building
and fitted with a di -pole for television
reception. They are now in a position
to arrange quite a large numoer of de-
monstrations of modern television re-
ceivers so that members can compare
results. The secretary of this society
is A. E. Bear, of mo Adams Garden
Estate, S.E.16.

Dr. E. F. W. Alexanderson, the
G.E.C., U.S.A. consulting engineer,
has designed a new aerial for use at
W2XAD in order to provide a very nar-
row vertical beam from this transmitter.
It is expected that the aerial equipment
will practically double signal strength
by decreasing its vertical depth, so keep-
ing the signal path nearer to the earth's

/
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Transmissions from Australia
horizon. The masts are 300 ft. high
and so far the beam is directed on to
South America where reports have been
obtained claiming a complete freedom
from fading. The aerial is tuned to a
frequency of 9,55o kc.

XX2JQ
G2JD, of Ipswich, tells me that

XX2JQ can be heard in this country in
the early evening and that he is anxious
to work G stations. ZC6RL is also
active and claims to be on top of Mount
Carmel. Another station from Pales-
tine is ZC6HS located at Haifa
and when working G2HK recently
he mentioned that he was using a stan-
dard Hallicrafter HT -x transmitter and
Hallicrafter SX-17 receiver on a fre-
quency of 14,234 kc. Transmissi6ns
are every evening, except Monday, 17.00
to 22.00 G.M.T., and on Saturdays 14.00
to 22.00.

More 5 -metre
Schedules

Amateur radio station G5ZT, oper-
ated by H. Jones, of 69 Ribbleton
Avenue, Preston, Lancashire, is very
anxious to arrange schedules on 56

megacycles. It is suggested that con-
tacts be made on either 7 or 1.7 mc. and
then for each station to change over to
56 megacycles and to establish two-way
communication.

The transmitter at G5ZT consists of
a 42 crystal oscillator on 14 megacycles,
an RK-25 frequency doubler for 28
megacycles, with a pair of RK-25's in
parallel for frequency doubling to
56,4320 kc. The final amplifier is an
RK-35. With this rig the input can be
between 25 and too watts with tele-
phony, I.C.W. or C.W. as required.

The antenna is normally an 8 ft. ver-
tical on top of a 47 ft. pole with zepp.
feeders, but there are also an horizon-
tal 8JK beam and a vertical end fed
aerial available. For reception, there
is a 5 -valve superhet, a 3 -valve receiver
and a straight receiver for C.W.

Schedules are asked for the following
times :-

Monday -22.00 to midnight.
Tuesday- do.
Wednesday- do.
Thursday -14.0o to midnight.
Friday -22,00 to midnight.

G3VY of the Sheffield Short-wave Club.

Saturday -22.0o to midnight.
Sunday-All day.
Will any amateurs interested in 56

megacycle work please get in contact
with G5ZT at the above address.

The Paley award for x938 has been
presented to W. E. Burgess, of Wester -

ley, Rhode Island, and the presenta-
tion is to be broadcast on Tuesday, June
6, over the Columbia network between
7.45 and 8 p.m.

The selection of Mr. Burgess was
based on his heroic performance during
the hurricane which devastated large
sections of that part of New England.
Forseeing possibility of an emergency,
Mr. Burgess assembled all available

A good example of modern transmitter design
is this P.A. stage using a pair of Taylor T -55's
in push-pull. It was built for Colonial use and
the station is receiving excellent reports from

all over the world.

batteries and at great personal risk car-
ried them to his home. When power
was wrecked, he established the only
communication source Westerley had
with the outside world. With trees
falling all around him and houses col-
lapsing, he rigged up temporary an-
tenna and kept his feeble battery -
operated transmitter working. For 46
hours he handled all rescue messages to
and from Red Cross national head-
quarters, bringing relief to the stricken
community, notified relatives of the
dead, and carried reassuring messages
for survivors.

Mr. Burgess is the third recipient of
the William S. Paley Amateur Radio
Award which is presented annually " to

R. T. Dealey, G6DT, with
his R.M.E.-69 at Horndean.
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that individual who, through amateur
radio, in the opinion of an impartial
Board of Awards, has contributed most
usefully to the American people, either
in research, technical development or
operating achievement, and to be open
to all amateur radio operators in the
United States and Canada."

The first award went to Walter Stiles,
jnr., of Coudersport, Pa., and the
second to Robert T. Anderson, of Har-
risburg, Ill., both of whom were respon-
sible for rescues of their native towns
during floods.
PK6XX

PK6XX is a rare DX station, but has
been heard on one or two occasions in
this country. Reports generally agree
that the frequency is around 14,300, and
reports can be sent to PK6XX, Ray-
mond E. Booth, c/o Indisch Amerikaan-
sche Expedite, Hollandia, New Guinea,
Netherlands East Indies.

There seems to be very rapid increase
in the interest in short-wave transmis-
sion and reception and quite regularly
new radio societies are being formed in
all parts of the country. There are
two new ones starting right away. First
is the Stourbridge and District Radio
Society in which there will be twelve
fully licensed amateurs and 20 AA
members. The Honorary Secretary is
G8TR, and readers can get all informa-
tion they require from him by writing
to 4 Linton Road, Old Hill, Stafford-
shire. The second society is called The
Durham and District Short-wave
Society, which is being formed by Mr.
G. F. Chatt, of 23 North View, Sher -
burn Hill, Co. Durham, and Mr. C. R.
Bowes, 2DCA, of to Blackgate, Coxhoe,
Ferry Hill, Co. Durham, from whom all
details can be obtained.

During June the Sydney, Melbourne
and Perth short-wave stations will be
active and should be well received in
this country. The following schedules
have been arranged, but will change on
July 1.

SYDNEY-VK2ME. 31.28 metres.
Sundays, 05.00-07.00 G.M.T.

10.00-14.00 G. M. T.
Mondays, 16.30-18.30 G.M.T.

MELBOURNE-VK3ME. 31.5 metres.
Monday to Saturday, o9.00 -12.0o G.M.T.

(Continued on page 374)

2DVJ has just applied for his full call sign.
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The new Peto-Scott pre -selector uses two of the
latest EF8 low -noise R.F. amplifiers. It
covers five bands and has its own power unit.

pRICES of components and equip-
ment are still dropping very
rapidly while the new gear

which is being developed primarily for
amateur use is becoming more and more
interesting.

One of the most useful neutralising
condensers available at the present time
is the National NC -800, which has two
circular plates ri in. in diameter, one

Taylor's universal test set model 80A includes
70 different ranges.

of which is fixed and the other movable
to such an extent that at minimum capa-
city there is a gap between plates of

in. The condenser is fitted with a
locking device so that when the correct
neutralising position has been obtained,
the plate can be locked into position.

This condenser is on show at Webbs
Radio, and is priced at 12s. It is ideal
for use with low -capacity valves.

Servicing is becoming a science and
no longer can receivers be put into good
shape without the use of up-to-date
equipment. The Taylor Electrical In-
struments Co. have produced a univer-
sal meter having 70 ranges, priced at
ro gns. for the model 8oA, which is
2,000 ohms per volt D.C. There is
also a 5,000 -ohm and a 20,00o -ohm model
priced at 12 gns. and 14 gns. respec-
tively.

On the model 8oA one can read D.C.
voltage from zero to 2,000, D.C. cur-
rent from zero to 20 amps., A.C. volt-
age from zero to 2,00o, A.C. current

Interesting New Equipment
for

Short-wave
Experimenters

Amateurs are advised to study manufacturers' catalogues and
displays very closely during the next few weeks for a large amount
of new equipment is about to be released all of which is of particular

interest.

from zero to 5 amps., resistance from
zero to 5o megohms, and it can be used
as an output meter up to 2,000 volts, a
capacity bridge covering .0002 mfd. to
too mfd. inductance up to r,000 henries.
This meter is most flexible and is com-
plete with a 41 in. moving coil type
meter.

Interest in ultra -short wave working
is rapidly growing and for this reason
many makers are now producing spe-
cialised equipment suitable for opera-
tion up to 200 megacycles. In this
class is the Cardwell type ER25-AD
condenser which is a miniature two -
gang with ceramic insulation. It has
an extremely low minimum capacity
and makes an ideal tank condenser. At
its price of ros. 6d. it is much lower
than one would expect for this type of
equipment.

Some in ultra -short
waves may be due to the fact that the

An excellent neutralising condenser; low C
valves such as the T55 or HF100 can be
neutralised with this new condenser made by

National. The type number is NC -800.
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to and 20 -metre bands are not so pro-
ductive of DX as they used to be. How-
ever, results with any receiver can be
vastly improved by the addition of one
or two well designed R.F. stages.

Pre -selectors for this purpose, if they
are to be of any value, must be noise-
less, positive in action and give the
highest possible gain. The Peto-Scott
Co., Ltd., realise this point, and have
built a pre -selector covering 5 bands
of 7 to 52o metres. They have made
use of the recently produced " E "

For use as a tank condenser on the new H.F.
transmitters, try this two -gang Cardwell unit

priced at 10s. 6d.
series valves which do give extremely
high gain with negligible noise.

This pre -selector, which is self -
powered, frequency calibrated and
housed in a metal case, is priced at only
/6 15s., and during our tests a gain of
12 to 14 db. was obtained when it was
connected in front of a good communi-
cation type receiver already employing
one efficient R.F. stage.

U.H.F. valves are also becoming
very popular, primarily due to the in-
troduction of the new HK24 and the
Eimac UH35. The HK24 is an ex-
tremely efficient valve suitable for use
down to at least 200 megacycles, which
will operate effectively with an anode
voltage of 1,500. It is approximately
only 3 in. in height as regards the
electrode system and only a little over
4 in. including the top cap and pin. It
is priced at 24s. and is a good example
of modern valve technique as applied
to amateur radio requirements.

The high efficiency is due to a certain
degree to the use of an anode which
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A Cheap 'Scope The HK -24
completely encloses the grid and heater
systems so preventing stray emission,
which sometimes occurs when the elec-
trode systems are not accurately placed.

The cheapest oscilloscope of its kind on the
market at the present time is the Raymart at

£4 19s. 6d.

The UH35 Eimac product is a de-
velopment of the popular 35T. It is
priced at 8os. and in intermittent tele-
graphy service is rated for an anode
dissipation of 7o watts. It requires ap-
proximately 35 mA grid current and
when operating in class -C telephony
will provide a carrier power of i2o
watts with an excitation power of ap-
proximately i/ioth of the input power.

Supplies of these valves are avail-
able from Messrs. )Webbs Radio.

Service engineers ara finding that
with the modern communication re-
ceivers an oscilloscope is absolutely
essential. Cost is, however, generally
on the high side with the exception of
the new Raymart product which is all
complete with tube and valves for
Z4 19s. 6d. The tube size is approxi-
mately 3 in. and the built-in power unit
provides 1,000 volts D.C. so that the
tube is operated at full sensitivity.
Horizontal and  vertical plates are
brought out to the side of the cabinet
while a self-contained 50 -cycle sweep is
provided. The cabinet is the same
height as the average communication
type receiver.

Most amateurs complain of the cost
of crystal holders. The ceramic
holder, type T9, which Hamrad Whole-
sale are marketing, is priced at 7s. 6d.
while the Trolitul socket is only 3d.

T9
CRYSTAL HOLDER

1115,,,L! PIM "-
r_id son's

TEMPLE,TEXAS

These crystal
holders have very
well ground
plates and are
enclosed in a
ceramic holder.
The standard
American two -
pin fitting is used.

This holder has the usual American 2 -
pin fitting while the plates are ex-
tremely well ground. Hamrad also
have some Trolitul switches of the low -
capacity type suitable for R.F. use.
They vary in price from is. 3d. for a
two-way, to is. 9d. for a nine -way. This
switch may solve the problem of aerial
and R.F. switching in general.

It is hardly creditable that a commer-
cial transmitter can be built covering
the ultra -high frequency band from 70
to 140 megacycles and to be semi -pre -
tuned and crystal controlled. Halli-
crafters have produced such a trans-
mitter under the type number of HT6-
HF. It is actually an 8o -megacycle
telegraphy and telephony transmitter

This is one of the new type heavy bar keys
marketed by Webbs Radio. They vary in

price from 12s. 6d. to 25s.
with a crystal included complete with a
temperature oven. The amount of
drift with this transmitter is negligible
while the whole equipment is quite self-
contained and is arranged so that the
carrier power of 25 watts is available
for both phone and C.N. Price is ,463.

Even those amateurs who could not
possibly afford such a transmitter would
be well advised to examine it very
closely, it is shown at Webbs Radio.
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A valve which
before very long
will be used by
most amateurs
is the new
HK24, a new
high - slope
triode suitable
for U. H. F.
working. It
has an anode
which com-
pletely encloses
the grid and
filament. The
heater is 6.3

volts.

With so many amateurs joining
C.W.R. and the R.N.W.A.R., etc.,
C.W. is coming back into fashion, and

The simplest way to make a neat and tidy
zepp aerial is to use one of these Johnson
cross feeder blocks which are priced at only

2s. 6d.

consequently manufacturers are going
ahead with the design of suitable but
Inexpensive keys; the average light key
is not too good, for when amateurs
switch from a very light key to the
average service bar key something
generally happens. Webbs Radio have
produced two new heavy keys, one of
which is illustrated on this page. It
is priced at 12s. 6d. and is mounted on
a solid metal base. It is ideal for
amateur and service use and is very
positive in action.

A transmitter which has small dia-
meter meters of the square pattern al-
ways looks most commercial in appear-
ance and for that reason we do think
that the new Premier moving coil
meters should be popular amongst
amateurs generally. They are avail-
able in all types including one reading
up to 500 microamps., suitable for use
as an R meter or a field strength meter.
This particular instrument is priced at
31s., but there are others reading ci-to
mA., 0-5o mA., o-ioo mA. and o-z5o
mA., which are priced at 225. 6d. and
are guaranteed to an accuracy of plus
or minus ten per cent.

A good example of the new Premier meters
which are 3 ins. in diameter.
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A NE
BRITISH

VALVE

...Designed
for

14
British

Amateurs

22'6
LIST PR/CE

.

Aligned grids produce direct electron beams
resulting in very low screen current and high
overall efficiency as:
OSCILLATOR, AMPLIFIER OR DOUBLER
FOR FREQUENCIES UP TO 60 Mc,iS.
57 watts max. anode input.
25 watts max. anode dissipa-

tion.
0.5 to 1.5 watts grid driving

power according to fre-
quency.

Max. Anode Voltage. 60o v.
Max. Screen Voltage. 30o v.
Indirectly heated cathode

6.3v. r .27A.
Anode connected to top cap

British 5 -Pin Base.

14/cite for leaflet giving full technical and operating data to The Osram Valve Dept. of
THE GENERAL ELECTRIC CO., LTD., Magnet House, Kingsway, LONDON, W.C.2

/A

Advt. of The enera! Electric Co., Ltd., Magnet Hotse, Kingsway, London, W.C.2.
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Building
Simple Low-power Transmitters

In this article three simple transmitters are described for battery, A.C. mains or D.C. mains operation.

IT is not necessary to have expensive
apparatus, high power or even mains
available in order to operate an effi-
cient but simple transmitter suitable

for spanning long distances on C.W.
Many amateurs have been able to work
amateurs on the other side of the world
with an input of only 3 or 4 watts when
conditions have been favourable.

The three transmitters described in
- --------- --- --- --

DE 79

Coil Lt plus the condenser in parallel
with it should also be arranged so that
it will tune to the frequency of the
crystal chosen. In order to reduce the
voltage applied to the crystal a resist-
ance of io,000 ohms is connected in
series with the main H.T. feed in, with
a second resistance in series with the
H.T. line and the screen of the second
valve.

'to/

IRE
.001

LZ

J.
4S000

REc0,11r:,
CD,

.

RFC'.

5000]

liScae-tv

. KEY oR
x Alopuz...nen,

hvvvr

Fig. 1. Battery
operated transmitter
uses the latest type
of Osram two -volt
transmitting valve,
and the input is
restricted to about

3 watts.

this article are all of widely different
types. The first is purely for battery
operation, having an input of only 3-4
watts at the most. The second is a
simple two-valver with single -valve
speech amplifier which operates from
A.C. mains. Thirdly, comes the most
interesting one, another two valver
using a pentode and a tetrode to run
from D.C. mains.

Consider first the circuit in Fig. t. It
shows the complete simplicity of a two -
valve transmitter which will run quite
satisfactorily from a 120 volt high-ten-
sion battery and a two -volt accumu-
lator. The maximum voltage which
can be applied to this simple unit is 25o,
either from mains or batteries. Actually
the total current taken by the final
valve is less than to mA. and is less
than 15 mA. with 240 volts on the anode
and 150 volts on the screen.

The efficiency is approximately 41
per cent. and the carrier power 1.3
watts. In the first stage is one of the
latest Osram transmitting triodes type
DET9 which is used as a straightfor-
ward crystal -oscillator. A certain
amount of bias is applied to the grid of
this valve by virtue of the grid current
drop across the 50,000 ohm resistance
shunting the crystal. This crystal has
to be purchased from one of the normal
manufacturers and ground to the fre-
quency on which it is desired to use the
transmitter.

The radio -frequency output generated
in this crystal -oscillator stage is fed
into the grid of an amplifying valve, in
this case a pentode, via a fixed con-
denser having a capacity of 5o mmfd.
However, in the case of the output
amplifier bias is obtained by means of
a resistance of 5,000 ohms plus a normal
grid bias battery. Coil L2 is approxi-
mately the same inductance as I.t, but
to the output valve is applied the
highest available voltage.

The key for Morse operation is con--
nected in series with each suppressor
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grid of the PT7, but should the trans-
mitter be used for telephony, that is
transmission of speech or music, then
the output from a separate speech
amplifier can be connected in the point
provided for the key.

Beginners who make this transmitter
can use a wooden baseboard with a
dividing screen in between the two
stages, although this is not strictly
necessary providing the components are
well arranged. A modification of the
circuit is shown in Fig. 2, while in Fig.
3 some idea as to how these valves are

400

EMTMED

HL2

180
PPF

ta I

 eft'

Fig. 2. In this circuit the crystal has been
omitted but the scheme is not to be recom-
mended unless a good frequency meter is

available.

used can be gauged. Actually, the
photograph in Fig. 3 is part of a trans-
mitter for battery operation which was
published in our November, 1938, issue.

Those who have A.C. mains avail-
able are well advised to make use of
them and the circuit shown in Fig. 4
is a very good example of extremely
simple transmitter construction for tele-
phony use. The first valve shown as
V1 is a 6F6 pentode used as a speech
amplifier following a high output car -

Fig. 3. A typical
design of a
battery - operated
transmitter using
two pentodes
which was origin-
ally described In
the November,

1938, issue.
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PREMIER 1939 RADIO

PREMIER SHORT-WAVE KITS
Are all sold complete to the last detail. All valves
and coils are included as well as theoretical and wir-
ing diagrams, and lucid instructions for building and
working. Thousands are giving excellent results all
over the world.

Each Kit uses plug-in Coils and the Coils supplied
tune from 13 to 170 metres. All Kits are supplied
with a steel chassis and Panel.

I Valve Short -Wave Receiver or Adaptor Kit 17/6

I Valve Short -Wave Superhet Converter Kit 20/-
I Valve Short -Wave A.G. Superhet Converter

Kit 22/6

2 Valve Short -Wave Receiver Kit ... 25/-
3 Valve Short -Wave Screen Grid and Pentode

Kit 5816

PREMIER 1939

HIGH FIDELITY AMPLIFIERS
A NEW COMPLETE RANGE OF 7 HIGH
FIDELITY PA AMPLIFIERS FOR A.C. or

A.C./D.0 MAINS OPERATION

With the exception of the 3 -watt models, all
Premier Amplifiers incorporate the new Premier
Matchmaker Output Transformer, enabling any
single or combination of speakers to be used. 6,
8/10, and I5 -watt systems are provided with two
separate input channels which can be mixed to any
level. The 30- and 60 -watt systems have 3 input
channels. The built-in Pre -Amplifiers ensure that
the gain is sufficient for any low level crystal or
velocity microphone. The actual gain of the 6-, 15-,
30- and 60 -watt amplifiers is over 100 decibels. Tone
controls are also incorporated.

Kit of Parts
with Valves

3 -watt A.C. Amplifier ... E2 0 0

3 -watt A.C./D.C. Amplifier E2 0 0

6 -watt A.C. Amplifier ... ES 5 0

8 -10 -watt A.C./D.C.
Amplifier ... E4 10 0

I5 -watt A.C. Amplifier... E5 15 0

Completely
Wired and

Tested
£2 IS 0

E2 15 0

£6 0 0

45 5 0

E7 0 0

Black Crackle Steel Cabinet 15/- extra.

30 -60 -watt A.C. Amplifiers or Modulators, com-
pletely wired and tested, in Black Crackle steel case.
Power Pack In separate case to match. 30 -watt,
E12 12 0 complete. 60 -watt, L15 15 0 complete.
New Premier Self Powered RF Tuning, incorporating
a Var. Mu pentode amplifier followed by a power grid
detector. Designed for high-fidelity reception.
Wave range 200-560 and 800-2,000 metres. E4 9 6
complete with valves.

PREMIER MOVING COIL
METERS Guaranteed Accuracy

within + 2 per cent.
Model No. 2, Bakelite Case, 3 in. by 3 in. square,
with Zero Adjuster.
0.500 Micro -amps. 31 / -
0-1 m/A.... ... 25/ -
0-10 m/A. ... ... 22/6
0-50 m/A. ... ... 22/6
0-100 m/A. ... ... ... ... ... 22/6
0-250 rn/ A. ... ... -.. ... 22/6
0-I m/A., movements with calibrated scale

volts-ohms-m/A. ... ... ... 27/6

Model 21. 3 in. sq. case Model 311. 3f in. round
case.

0-I m/A 18/6 0-I m/A ... 22/6
0-10 m/A. 17/6 0-10 m/A. 20/-
5-50 m/A. ... 17/6 0-50 m/A.
0-100 m/A. ... 17/6 0-100 m/A. ... 20 -
0-250 m/A. / 0-250 m/A. ... 20 -
Model 311. 0-I m/A. movement, with calibrated
scale, volts-ohms-m/A., 25/-.

VOLTAGE MULTIPLIER RESISTANCES,
guaranteed accuracy ± 2 per cent. All standard
ranges, 1/3 each.

TAPPED SHUNT to provide readings of 5 m/A.,
25 m/A . 250 m/A., and 1,000 m/A., 5/6.

PREMIER 1939 "5.v.5"
COMMUNICATION RECEIVER
5 -valve Superhet-covering, 12-2,000 metres in 5

wave bands.

 Beat Frequency  Send -Receive Switch
Oscillator Ill Iron -cored IF's

 2 -Speed Band -Spread i Phone Jack
Control ' Over 4 -watts Output

 A.V.C. Switch  Illuminated Band -Spread
Illuminated Band -Spread Dial

Provision for single wire or Di -pole Aerial. Inter-
national Octal Valves for 200-250 v. mains (A.C.).
Built into Black Crackle Steel case providing com-
plete screening 10} in. Moving Coil Speaker in
separate steel cabinet to match

Receiver. Complete with all
tubes and Speaker E8- 8 - 0

The NEW PREMIER 10-15 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 bands.
A 6L6 is used as a modulated oscillator in a Trltet
circuit, allowing a fundamental and second 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 smoothing gives
completely hum -free output.
Housed in steel cabinet, in black crackle finish, 12 in.
x 9 in. x 8 in.
Complete with Xtal and Coils for 7 1£ 0-10-0and 14 mc. operation ...
Write for details of all Premier Transmitters.

SHORT-WAVE CONDENSERS
Trolitul insulation. Certified superior co ceramic.
All -brass construction. Easily ganged.
15 m.mfd. ... 1/6 100 m.mfd. ... -
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 ; Reaction. 3/9.
Double -Spaced Transmitting Types.

15 m.mfd. 2/9 40 m.mfd. 3/6
100 m.mfd. 4/- 160 m.mfd. 4/6
New Trolitul Split -Stator Condensers

50 x 50 m.mfd. 10/6 each

Premier U.S.A. Quartz Transmitting Crystals,
7 mc. 10/- each. Enclosed holder and base, 3/-.
Cardboard Electrolytic Condensers, 4 mf. or
8 mf. 500 v., 1/6 each, 8 + 4 mf. 500 v., 2/3, 8 +8 mf.
500 v., 2/6, 4 + 4 + 4 mf. 500 v., 2/6, 16 + 8 mf.
500 v., 3/6.

MATCHMAKER UNIVERSAL
MODULATION TRANSFORMERS

Will match any modulator to any R.F. load. 50
watts, 17/6 ; 150 watts, 29/6 ; 300 watts, 49/6.
MATCHMAKER UNIVERSAL OUTPUT
TRANSFORMERS. Will match any output valves
to any speaker impedance. I I ratios from 13 : I to
80 : I. 5-7 watts, 13/6 ; 10-15 watts, 17/6 ; 20-30
watts, 29/6. Send for full details.
Oil -Filled High Voltage Condensers
1,000 volts working : I mf. 5/-, 2 mf. 7/-, 4 mf. 10/6.
2,000 volts working : I mf. 8/-, 2 mf. IV, 4 mf. 14/-.
Bias Condensers, 6 mf. 50 v., 6d. ; 50 mf. 12 v., I/- ;

25 mf. 25 v., 1/- ; 50 mf. 50 v., 1/9.
Short -Wave Coils, 4- and 6 -pin types, 13-26, 22-47,
41-94, 78-170 metres, 1/9 each, with circuit. Special
set of S.W. Coils, 14-150 metres, 4/- set, with circuit.
Premier 3 -band S.W. coil, 11-25, 19-43, 38-86 metres.
Suitable any type circuit, 2/6.
Have you had our 1939 Catalogue, Handbook
and Valve Manual ? 90 pages of Radio Bargains
and interesting Data. Price 6d.

ALL POST ORDERS to:-
Jubilee Works, 167, Lower Clapton

Road, London, E.5. Amherst 4723. PREMIER RADIO
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CALLERS to :-Jubilee Works, or 165
Fleet St., E.CA. Central 2833 or 50 High
St., Clapham, S.W.4. Macaulay 2381
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A Tx for D.C.
bon microphone. V2 is a crystal oscil-
lator which provides a certain output on
the frequency of the crystal. V2 should
preferably be a valve such as the 6J5G.

V3 is a pentode of the 8o2 or RK25
class and can be used either as a sup-
pressor grid modulated amplifier or as
an anode modulated amplifier. The

v2

reZ,

BMS

1/31:11-

are interested the key should be con-
nected in series with the high -frequency
choke in the cathode circuit of the
oscillator.

Next consider the speech amplifier.
The microphone must be of the high -
gain carbon type with 3 to 4i volts ap-
plied to it. The transformer Ti should

-11C.,A C3 11 FC

efficiency when used as a suppressor
grid modulated amplifier is not very
high, but this method has been chosen
because it does make the design of the
transmitter so simple. Approximately

watt of audio is more than enough to
provide maximum modulation.

With this transmitter the voltage
used is much higher than for the cir-
cuit of Fig. I, but as it is assumed that
A.C. mains are available this is no
drawback. With 50o volts applied to
the anode of V3 and approximately 25o
volts to the crystal -oscillator, the maxi-
mum power input is about zo watts,
although a ro-watt input would be more
desirable.

With this circuit, however, the cry-
stal -oscillator is made slightly re-
generative by means of the choke in
series with the cathode. This enables
the transmitter to be used on two wave
bands, fundamental and harmonic. For
example, normally with a 7 -megacycle
crystal the succeeding stages would all
be tuned to 7 megacycles as there would
be ample drive from the crystal -oscil-
lator stage on the second harmonic.

As a further example, a 1.7 mega-
cycle crystal could be used and the out-
put either on 1.7 or 3.5 Mc. as required.
It is important that the potential divi-
der R3 be included. This is connected
across the main H.T. supply and is
provided with tapping clips in order
that the correct voltage to the anode of
the crystal -oscillator and to the screen
of the output pentode can be accurately
maintained.

As this transmitter is designed
primarily for telephony no keying posi-
tion has been shown, but for those who

_Coo

Fig. 4. With
this arrangement
the transmitter
has been designed
for telephony use
and to run from

A.G. mains.

have a ratio of 6o/ i or 7o/1 in order to
provide a high step-up in voltage. The
modulation transformer shown as T2
has a ratio of 1/r with the secondary
connected in series with the bias supply
and the suppressor grid of the 802.

It is not often that transmitters for
D.C. mains are described. However,
there are several valves suitable for
D.C. use and in this instance, we recom-
mend a 6F6G crystal -oscillator and a
25L6G power amplifier. Both these
valves are of the low current type so
that they can be connected in series
with the D.C. supply. The resistance
R6 connected in series with the heaters
is actually a voltage dropping resistor
or it can be a barreter if required.

The circuit is fundamentally similar
to those previously described, but the
transmitter is designed for C.W. only.
As a pentode valve is used in the first
stage, care must be taken not to have
too high a crystal current, and for this
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reason a small bulb has been connected
in series with the crystal, not as a pro-
tective device, but to show if the crystal
is being consistently overrun. A small
bias resistor is also connected in
series with the cathode of the crystal -
oscillator.

The coil Li depends entirely ,m the
frequency of the crystal, but it must be
remembered that with this particular
circuit the transmitter must operate at
crystal frequency. It is also important
that the, voltage to the screen of the
crystal -oscillator be reasonably steady
and to make sure of this point a
potentiometer network is included and
made up of resistances R3 and R4.

There is no need for bias for the out-
put valve as this is obtained automatic-
ally by means of R5 and R7; R7 really
being more of a protective device than
of a biasing resistor.

Coil L2 is centre tapped for the
tetrode valve requires neutralising.
This also means that the number of
turns on L2 will exceed those on Li by
about 25 per cent. The whole of the
power unit is included in this circuit
for it is of such a simple type merely
being one smoothing choke, and two
electrolytic condensers.

As regards keying, the key can be
connected at the point marked J in the
anode of the crystal -oscillator or in
series with R2.

Component values of these transmit-
ters are as follows : For the circuit
shown in Fig. r strictly as shown, with
the exception that the resistor across
the crystal should be experimented with
in order to obtain smooth operation. In
Fig. 4 RI 5o,000 ohms, R2 ro,000
ohms, R3 20,000 ohms, R4 io,000 ohms,
R5 io,000 ohms, R6 200 ohms. Cr 6o
mmfd., C2 5o mmfd., C3 .00z mfd., C4
.002 mfd., C5 6o mmfd., C6 .or mfd.,
C7 I.o mfd. For Fig. 5 RI 50,000 ohms,
R2 300 ohms, R3 ro,000 ohms, R4 ro,000
ohms, R5 5,000 ohms, R6 barreter tube,
R7 roo ohms, C .or mfd., C2 5o mmfd.,
C3 6o mmfd., C4 .002 mfd., C5 .o02
mfd., C6 .00z mfd., C7 1.4 mmfd., C8 6o
mmfd., C9 .002 mfd., CI° 8 mfd., CI!
8 mfd.

CH-

Fig. or those who
are limited to operation
from D.C. mains this
transmitter should prove
very serviceable. The
output is low but no
additional batteries are

needed.
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THE HAMRAD 140
" HAMS FOR HAMS "

If the policy of Hamrad means anything to you there is only one logical
receiver for you to use, the new Hamrad 140.
In spite of the difficulty of getting supplies of raw material, due to
Government Contracts, we determined to give you better value than
you have ever received.

The job of design was placed in the hands of :-
John McClure, G-6JM

and
M. C. McClure, G-6MJ

who were ably assisted throughout by
H. E. R. Wetzel, Esq.,

Chief Engineer of John McClure, Ltd.

Our own Directors, G-8KZ, G-8ZD and 2 FYS, poked in an occasional
finger from the selling side, and here you see illustrations of the final
result.
Ken Jowers, G-5ZJ, Short -Wave Editor of Television and Short -Wave
World, says quite a few nice things about it, notably :-
It has a better Specification than any other set at anywhere near the price.

GUARDIAN RELAYS

Model 13100. Break in
relay. Coil for 190/
230 v. operation. As
illustration, 33/,

Model KI00. Keying
relay. Will handle 2,000
volts at 60 w.p.m., 24/-.

Model RI00. R.F.
relay. Useful for
switching coils, crystals,
etc., 13/-.

Vast stocks of usual Ham lines. Keys, valveholders. chassis, panels, racks,
aerial wires, insulators, ceramic lead-ins, transmitting and receiving
valves, switches, flexible and braided sleevings, black crackle paint,
mains and filament transformers, Denco trolitul products, TX coils, RX
coils, short wave chokes, high grade tuning condensers, Kenyon trans-
formers in great variety, trolitul and ceramic coil formers.

Send Id. stamp for new May list.

GOOD DISCOUNTS TO TRADERS.

THE HAMRAD 140
" This new Hamrad 140 receiver has a better specification than any
other set at anywhere near the price. The ' R ' meter works well on both
C.W. and 'phone, noise level is low, whilst the B.F.O. does not bring up
any background noise. It is a good all-round set for communication
use on Ham bands."

KENNETH JOWERS (G -5Z.1),
Short -Wave Editor " Television & Short -Wave World."

£27- 1 0-0
Immediate delivery. Come in and hear one. Demonstrations
arranged at any time to suit your convenience if you cannot call
between 8.30 a.m. and 6 p.m.

SPECIFICATION
12 valves excluding rectifier, glass types wherever possible (1851,
6J8, 6F6, 2-6K7, 2-6C5, 6F5, 2-6H6, 6L6, 6J7 & 5Z4).
Waveband coverage, 9 to 600 metres, continuous, in 5 bands.

Electrical bandspread. H.F. on ALL bands.
H.F. gain control. 2-465 kcs. I.F. stages.
Variable selectivity. B.F.O. with variable pitch.

Variable, delayed, A.V.C. with separate valve amplifying the D.C.
Undelayed amplified " R " meter, calibrated in " R " points,
reading with or without A.V.C.

Differential crystal gate. Two 'phone jacks.
Separate frequency changer and oscillator. Standard rack size.
2 stages of audio with 6L6 output, giving 64 watts undistorted.
High and low impedance outputs, 2,000-15-71 and If ohms. Provision
for Di -pole and Standard aerials. Illuminated dial. Housed in
silver steel cabinet, with large hinged lid, crackled.

HAMRAD WHOLESALE, LTD.
32, ST. LAWRENCE TERRACE, W.IO.

G-8KZ. G-8ZD. 2 FYS.
LADBROKE 1166-7-8
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G5KA would

THE absence of these notes last
month (owing to pressure on
space) has resulted in such a col-

lection of DX data that we are going
ahead without undue preliminaries.

G6QX, who has been a C.W. man for
as long as we can remember, appar-
ently thinks there is something in this
'phone business after all, as he is busy
putting the finishing touches to a 'phone
outfit. He is still finding a trace of
life on 28 mc. and has worked GB8AA
and PY1 AZ. On 14 mc. he has ac-
counted for three new countries.
LXrKI, CR4HT and CT3AB (14,380
kc.).

Lots of newly licensed stations have
had their first QSO with Spain, thanks

, to EA7BA, Cadiz, whose 'phone has
been a fine signal on 14,03o kc. G6ID
reports this one, together with lots of
other nice 'phones, inccluding YN 11P,
Northern Nicaragua, 14,030 kc.,
CE3AA, 14,040, VQ2CM, 14,180, and
CX2CO, 14,070.

A card from VP2AT gives G8PL the
laugh on us as we told him not to ex-
pect a QSL ! We are still living in
hopes of getting one ourselves ! On
C.W., G8PL grabbed VP5PZ, FB8AA,
XZ2AB, and J8CB in Korea. This last
heart-throb has also been reported by
R. W. Finch, of Ilford, Essex. The fre-
quency seems uncertain, so all we can
say for the moment is he is somewhere
up the H.F. end of 14 mc. G8PP has
now worked VU7BR, in Bahrein, and
EICIAA. Cards for the latter station
go to c/o Consulate Itale, Tangier.

G6BW, Somerset, finds that the best
times for io.metre DX are a few days
prior to the arrival of the new moon.
This theory has worked a few months
running so it looks as though 6BW has
found something here. We shall be
pleased to hear from any others keep-
ing watch on this band during the sum-
mer. During the recent eclipse, G6BW
was running a three way 'phone QSO
with FNIC, French India, and VU2SQ,
in Bombay, with R8 signals all round.
He tells us that VP6MY, Barbados, is
leaving late in May for a visit to this
country and that he will be calling on
a number of stations in June.

From Macclesfield, J. D. Heys re-
ports the following zo metre 'phones :
LU5AN, L.F.; ZL4UK, H.F.; KAILB,
L.F. ; K4ESH, H.F.; VP5PZ, H.F. ;
VP6FO, L.F. ; OA4R, H.F. ; ZC6CF,
American 'phone band; YV5AC and
YV4AE, both on the L.F. side. On
C.W. there is ZIADM, ZEI JR, PK4FS
and TA:AA, all H.F. end.

G4AJ, Basingstoke, Hants, is now
W.A.C. on 7 mc. We shall be glad to
hear whether any other G4 has yet
achieved W.A.C. on this band. He is

Long Skip
like reports from any amateur logging new DX stations.

running two W8JK beams on this band
and the results speak for themselves !
He is now going strong on 14 mc. and
as he is getting some nice 599X reports
from the U.S.A. we expect to see him
raising some good DX.

Dennis Tyler is learning the code,
but is not letting this keep him from
logging DX 'phones. The highlights
from his massive lists are 0Q5ZZ,
ZEIJA, HKiAO, HH4AS, KA3KK,
HH5PA, CP IAA, HI4F, FY8AC,
HP113Z, and CT3AQ, all on H.F. end.
In the American 'phone band he ran
across W5BEK, Texas, W6QLD,
Nevada, W7DUN, Idaho, K6KCB,
Honolulu, W6CUD, Utah, and W6BIC,

Radio CT3AB the only active
Reno, Nevada. After reading these
DX lists from Dennis we always feel
that we spend too much time calling
" Test DX " instead of sitting down
and waiting for it to appear 1

GzQL worked SU5B0, who is ex-
ZI31 T. SU5B0 has been putting over
one of the best signals from Egypt and
is hard to miss on 14,125 kc.
Belfast, has not been very active, but
worked WSAVF on 7 mc. On 14 mc.
he contacted XZzAB (14,32o kc.), whose
QRA is A. B. Raye, 78 Fraser Street,
Rangoon.

On 14 mc. 'phone EI3J has worked
62 countries, and on 'phone and C.W.
his total is 84. He complains that the
number of countries confirmed is an-
other matter. That's our complaint as
well ! G3BS, Chelmsford, Essex, is
up before dawn these days showing the
W6's just what a "G" signal should
sound like Hector tells us to look for
KB6ItLT, Guam, who has been appear-
ing on 14,375 kc. around 17.00 B.S.T.
Around this frequency, PJ3CO, Cura-
cao, has been heard trying to push
through the QRM. These two are both
exclusive for the C.W. men !
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G5KA has been more active of late,
and on C.W. chalked u panother coun-
try, thanks to CT3AB, 14,380 kc.
Others on the key were CMzBK, 14,325,
and KAiLB, 14,260. Some nice 'phones
have been contacted around 08.00
B.S.T., and HK3CO, 14,250 kc., sud-
denly came back to us from a dead band
one morning to give us our 89th coun-
try. If we had worked all DX heard,
we would be reporting VK7LZ, 14,345;
PK4KS, 14,335; K5AF, 14,000; CS2V,
14,350; VP5PZ, 14,310; and VU2AA,
14,310, all on C.W. VS2AK, 14,090,
kept us busy at the " mike " for an
hour or so, but the calls were so much
waste of time.

amateur station in Madeira.
If any of you are wondering why Pit-

cairn is no longer being heard, it is
because they have transmitter trouble.
They are likely to remain off the air
until some passing ship drops its radio
operator at the island to help Andrew
Young locate the fault. Thanks to
W2IXY for this information. In a
letter to us, Dorothy passes along the
data on DX worked from her station.
She has contacted 88 countries on
'phone, with 83 verified. The trans-
mitter is a 1 kilowatt job, but it usually
runs between 600-700 watts. The extra
300 watts makes no difference to signal
strength so it is not used.

G8TL is one of the very few "hams"
licensed for portable -mobile work. He
is doing well on 56 mc. and 1.75 mc.
While out late one night working "top -
band" DX somewhere in the region of
Blackwall Tunnel, someone passed
through word to the C.I.D. that an
I.R.A. radio plant was touring the
streets of London ! G8TL had an un-
pleasant half-hour next morning con-
vincing the detectives that he was only
a. " ham," and therefore harmless
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SPECIFIED
for

GOOD
SETS

Three Resistances
- one price : 120,
2,000 and 4,000

ohms.

15/-

5 VALVE
-PORTABLE

DIRECTION
-FINDING

RECEIVER

MAINS -DRIVEN
C. W. MONITOR

DIODE -TRIODE
\ PHONE MONITOR

The designers of these three grand sets
featured in this issue knew a thing or two
when they chose ERICSSON SUPER-
SENSITIVE HEADPHONES. They are
really essential for the 100% functioning of
these sets.

Wonderfully sensitive, comfortable in wear
and very pure in tone, they have come to
be regarded as standard for the keen
" ham's " equipment.

At all good Radio Dealers. If you have any
difficulty in obtaining, write direct to :

ERICSSON TELEPHONES LTD.,

22, Lincoln's Inn Fields, London,
Telephone HOLborn 6936) W.C.2.

SUPERSENSITIVE
HEADPHONES
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Principles and Practice

of

RADIO
SERVICING

By H. J. HICKS

305 pages, 9 x6, 212 illustrations, 18'- net

SHOWS how to install, test, and repair radio

receivers, giving not only step-by-step instruc-

tions in all the servicing procedures, but also plain

treatment of theory of electricity and radio needed

for most effective approach to servicing problems.

Written with a minimum of mathematics and in

excellent self -study style for servicemen who want

to improve their skill and all who want to learn this

practical field from the ground up.

Chapter Headings :
Preface

Introduction

Fundamentals of Mag-

netism & Electricity

Fundamentals of Radio

Radio Tubes

Test Equipment

Theory of Radio Fre-
quency Amplifiers

Theory of Audio Fre-
quency Amplifiers

Power Supplies

Systems of Detection
or Demodulation

Volume, Tone, and
Frequency Control

Loud Speakers

Antennas and the Eli-
mination of man-
made Static

Superheterodynes

Servicing Radio
Receivers

Public Address
Systems

The Business Side of
Radio Servicing

Append ix

Index

McGraw-Hill Publishing Co., Ltd.
Aldwych House London, W.C.2
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" Constant -voltage
Power Unit "
(Continued from page 362)

after conditions are changed. If the
system is required for energising fast
operating relays, a condenser across the
output may be necessary, but this must
be preceded by an inductance.

A Volume
Limiter

In order that speech shall not inter-
fere with signalling on a line, it is fre-
quently necessary to limit its maximum
amplitude.

This can be effected by so biasing a
pair of rectifiers connected back to back
across the secondary of a transformer
which is connected to line, that the
speech voltage above a figure deter-
mined by the bias potential are short-
circuited. An example of the use of
limiter, attenuator, and voltage -doubler
rectifiers is shown in the portion of the
established repeater illustrated in Figs.
2 and 3.

Preventing Damage
from Grid Current

Amplifying valves used to give large
output at high efficiency can be dam-
aged by abnormally strong signals. If
the signal voltage exceeds the grid bias

voltage and drives the grid to a positive
potential with respect to the cathode,
grid current flows. Owing to its low
thermal mass and the fact that a certain
amount of the cathode coating is usually
present on it, the resulting temperature
rise of the grid may be sufficient to
cause an electronic emission. As soon
as the signal drops, the grid bias volt-
age will drive current round the
cathode grid circuit with the grid act-
ing as the emitting surface, and, since
the greater part of the impedance of
this circuit lies outside the valve, the
drop in potential from cathode to grid
will be small. The grid will no longer
limit the anode current which will rise
to a dangerous value.

The valve can be protected by a
Westector in series with the grid, since
this prevents the possibility of grid cur-
rent. This arrangement can be seen in
Fig. 4.

" With the Amateurs "
(Continued from page 364)

PERTH VK6ME. 31.28 metres.
Monday to Saturday, 11.00-13mo G.M.T.

These stations all use comparatively
high power but results will be vastly
improved should an aerial be erected
which is directional on Australia. Dur-
ing the morning transmissions an aerial
beamed on Peru will be satisfactory,

JUNE, 1939

and for the evening an aerial beamed
on the line Cairo -New York will be
satisfactory.

There is considerable activity at the
moment in Sheffield where stations are
springing up with great regularity.
G2VY is operating on 4o metres, both
phone and C.W., while 2DPJ has just
applied for his full licence.

W9BN X arrived in England on May
13 for a flying trip and several G sta-
tions were able to have a personal
QSO. oBNX is better known as Elmer
H. Conklin, the associate editor of
Radio. He has been on a cruise and in
order to gain time flew from Sweden to
London, which gave him an extra three
days in England. W1KKP was here for
quite a time and it looks as if England
is becoming quite popular with
American amateurs.

Romford Radio Society.-This
society now has a membership in the
region of 4o and meetings are held in
the Red Triangle Club, North Street,
Romford. The entrance fee is 2s. 6d.
and there is a weekly fee of 6d. Meet-
ings are held every Tuesday at 8.30
p.m., and G5KA, who writes " Long
Skip " in this journal, is also a mem-
ber. Details can be obtained from the
Hon. Secretary, G3FT, 3 Geneva
Gardens, Chadwell Heath, Essex.

You hear more with "BROWN'S"
HEADPHONES because of their
excellence of design and con-
struction. Each type gives ex-
ceptional value for money.

TYPE -A"
(Adjustable Reed)
The " World's " Head-
phones. Per pair

TYPE " D "
Per Pair

TYPE " F "
Featherweight)

Per Pair

50/-

35/-

20/ -

The following Stockists are ready to serve
you :-
A.C.S. RADIO LTD., 16, Grays Inn

Road, London, W.C.I.
CORDON -KNIGHT RADIO 39,
Holland Park Mews, London, W.I I.
DAY & ELLIOTT, E.50,:All Saints'

Road, Peterborough.
HOLLIDAY & HEMMERDINGER

LTD., 74-78, Hardman Street,'_Deans-
gate, Manchester, 3.

QUARTZ CRYSTAL CO. LTD.,
Kingston Road, New Malden, Surrey.

RADIOMART (GS NO., 44, Holloway
Head, Birmingham.

N. E. READ, 24, Church Street,
Oswestry, Shropshire.

SHORT-WAVE RADIO LTD, 97,
'1;1Park Lane, Leeds, I.
WEBBS RADIO, 14, Soho Street,

Oxford Street, London, W.I., and
41, Carrs Lane, Birmingham.

Call and inspect, or write any of
the aoove suppliers for illustrated
leaflet, " T.S."

VICTORIA ROAD, NORTH ACTON, W.3
Telephone : ACOrn 1174
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TURN ON THE NUT,

for Fefrof Soldering
no Flame - no Dirt

For neat work-a Solon Electric
Soldering Iron ! So simple and
clean to use. No troublesome
' heating up.' Plug in and it's
ready in 4 minutes. Constant
heat for as long as you want. And
electrically -soldered jobs are
better.
EFFICIENT.

Element clamped within bit for con-
centrated heat.

SPEEDY.
Ready in 4 minutes.

ECONOMICAL.
IS hours' use for I unit.

CONVENIENT.
All wearing parts easily replaceable.

With solder, flex, and lamp adaptor 8/6

tketpie SOLDERING IRON
W. T. HENLEY'S TELEGRAPH WORKS CO. LTD.
(Dept. IIIC/V), HOLBORN VIADUCT, LONDON, E.C.I
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MULLARD DOUBLE TRIODETV031

Price
251 -

Net

This valve is designed for use as an oscillator or amplifier on ultra -

short wavelengths. Under normal Class C operating conditions
output of 10-14 Watts is obtainable.

TECHNICAL DATA
Cathodes, indirectly heated 6.3 volts. 0.85 amps.
Anode Voltage (at 2 metres) - - 30o volts max.
Base Standard British 5 pin

CHARACTERISTICS, EACH SECTION
Amplification Factor
Mutual Conductance
Anode Impedance
Anode Dissipation -

12.5

3.2 mA/V
3,900 ohms

5 watts max.

Write for a free copy of the new list of Low Power Transmitting Valves

TRANSMITTING DIVISION

an

The Mullard Wireless Service co. Ltd.
Century House, Shaftesbury Avenue, London, W.C.2

And AGAIN
HOWARD DOES IT!

The New Model 460.
FEATURES FOUND IN NO OTHER RECEIVER, REGARDLESS OF PRICE.

A self-contained frequency meter is built into this receiver which
allows of the exact frequency measurement of your own transmitter,
allows of checking of the exact frequency of an incoming signal,
makes possible the location of the amateur bands with absolute
accuracy, makes it possible to re -set the dial to an exact pre -deter-
mined frequency so that you may be positive of return to any station
which you have already worked. Allows you to set the dial on the
exact frequency of a station which you wish to work. Accuracy
is controlled by beating against an expensive broadcast station
frequency equipment. See description in this issue.

Other features :-Ten tubes, noise limiter, moving coil " R " meter,
340 degrees of electrical band -spread, ceramic coil forms on high
frequency bands, high frequency insulation on both tuning conden-
sers, pre -selection on all bands from 43 m/c to 540 k/c., iron-cored
IF's, crystal filter, with iron -cored coupling transformer.

MODEL 4f0, with Frequency Monitor and speaker
in cabinet to match receiver ... ... £23- I 0-0

MODEL 460, with Frequency Monitor, but with
Crystal Filter and speaker in cabinet to match

receiver... ... £25- I 0-0
SEND FOR DETAILS OF OTHER

HOWARD MODELS FROM 91 GNS.

SEND lid. STAMP for LIST OF SECONDHAND
RME69, DB20, Hallicrafters, X16 and National,
Collins receivers and Transmitters, all guaranteed
perfect.

ADIOMART THE
equipment. Direct Factory Authorized Distributors also for Bliley, Thordarson, Taylor,
Raytheon, Eimac, Heintz & Kaufman Tubes, Hoyt Meters, Ohmite Resistors, Bassett

SHORT-WAVE SPECIALISTS The oldest mporters of communication

Concentric Cable, etc., and we carry them in stock.

DIRECTORS W H D. NIGHTINGALE L. NIGHTINGALE 44, HOLLOWAY HEAD, BIRMINGHAM, I. Telephone : MIDLAND 3254
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The latest How-
ard receiver, the
Howard 460, is
now available in
this country and
with its wonder-
ful specification
and valve com-
plement should

The New
Howard 460

JUNE, 1939

prove popular
amongst ama-

teurs interested

in multi -band
long-distance
work. Its fre-

quency range is
43 Mc: to .54 Mc.

TheNewest Communication Set Available to British Amateurs
DURING recent years, the Ameri-

can Howard Co. have come to the
forefront in the design of high-

grade communication receivers for
amateur use having a particularly high
degree of efficiency above 15 mega-
cycles.

Just available is the latest Howard
set which completely " tops " all other
receivers produced by this company
both as regards specification and per-
formance. It appears to have all the
refinements the amateur is likely to
need, while at the same time, the price
is infinitely lower than that which the
average amateur would expect to pay
for a receiver embodying so many
excellent refinements.
Frequency
Monitor

This frequency monitor was designed
as an integral part of the receiver and
does four jobs for the operator. First
it enables the frequency of the transmit-
ter to be checked against the crystal
control standard of broadcast stations.
Second, the incoming transmission can
be checked for exact frequency; third,
amateur bands can be located and cali-
brated with only the slightest degree of
error. Fourth, and perhaps most im-
portant, the monitor makes it possible
for the amateur to pre-set the dial to an
exact frequency so that he may be posi-
tive of returning to any station which
he has already worked, or to set the dial
on the exact frequency of a station
which has not been previously worked.
As far as we are aware, this is the first
receiver to embody a frequency
monitor.

The dial on this monitor is of the
drum type having a total calibration
length of 12 in. enabling the high -fre-
quency bands to be read to less than
ro Kc. The same switch that selects
the frequency monitor also selects the
B.F.O. for C.W. reception.
Noise
Limiter

Very few amateurs are free from
local interference particularly from car

ignition systems. The noise limiter em-
bodied in the Howard 46o is designed
to cut off interference disturbances hav-
ing modulation percentages above 85
per cent. Noises having a steep wave
front characteristic, such as motor car
ignition, are very effectively reduced
making it possible to receive signals
that might otherwise be blanketed by
this type of noise. The suppression cir-
cuit is a modified R.C.A. system which
operates entirely in the L.F. channel.

Frequency range is 43 megacycles to
.54 megacycles with ceramic coil forms
used on all high -frequency bands. A
band -spread dial is provided with 340
degrees and a reduction drive on to a
special three -gang, band -spread con-
denser.

R
Meter

In order that amateurs can accurately
check the signal strength of incoming
stations, a carrier level meter has been
embodied which uses a moving coil type
meter fed from a sensitive valve volt-
meter arrangement. This circuit is
most effective on weak signals such as
might be obtained on the ultra -high
frequency bands.

Tuning
Dial

The frequency -meter dial, band -in -
use indicator, main tuning calibrations,
band -spread dial and carrier -level
meter are all combined in one very long
horizontal dial with raised calibrations
and no less than four dial lights so that
the calibrations are easy to read.

There are numerous controls as can
be expected. These include B.F.O.,
frequency -monitor selection, frequency -

Mention of " Television and Short-wave

World " when corresponding with

advertisers will ensure prompt attention.
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monitor corrector and B.F.O. fixed con-
trol, frequency monitor and B.F.O. out-
put attenuator, frequency -monitor tun-
ing control, range control, main tuner,
A.F. gain, band -spread, crystal -phase
control, R meter zero adjustment, R.F.
gain and mains on -off control, noise
limitor switch, A.V.C. control, send re-
ceive switch, crystal switch. In addi-
tion, headphone jacks are provided on
the rear of the chassis and there is also
provision for a loud -speaker having a
5 ohm speech coil.

The aerial circuit is designed to take
either a Marconi or conventional
doublet. All I.F. transformers are of the
iron -cored type including the crystal
coupling transformer. The crystal cir-
cuit is arranged so that broad selectivity
can also be arranged when reception of
telephony is required.

We were very pleased to notice one
interesting feature in that the valves
can be removed through a hole in the
rear of the cabinet, this hole being
covered by an easily detachable
perforated metal plate.

A loudspeaker is supplied in a
separate metal cabinet which matches
up to the main receiver. This receiver
is 9,4 in high, n in. long and 84 in.
deep. The valve line up is 6SK7 radio -
frequency amplifier, 6K8G modulator,
6SK7 in two I.F. stages, 6SQ7 diode
detector and first audio frequency
amplifier, 6H6 double diode noise
limitor, 6SF5 carrier meter and ampli-
fier, 6K6G frequency monitor and
B.F.O., 6V6G tetrode output and a type
8o rectifier.

The information regarding this ex-
tremely interesting new set has been
supplied to us by Messrs. Radiomart
(G5NI Birmingham), Limited, of 44
Holloway Head, Birmingham, 1, who
tell us they have supplies of these re-
ceivers available, and that complete
with valves, matched speaker and suit-
able for 110/240, volt 4o -6o cycle mains,
the price is Z:23 1os. od. or complete
with the special crystal filter at

105. od.
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TO INDIVIDUAL
SPECIFICATION

WE HAVE A SPECIAL SEC-
TION OF OUR FACTORY
DEVOTED ENTIRELY TO
THE DESIGN AND PRO-
DUCTION OF CHOKES
AND TRANSFORMERS TO
INDIVIDUAL SPECIFICA-
TION.

Whilst our range of standard
lines is quite a large one,
we realise that they cannot
meet every individual need ;

hence our special department
for quoting and producing
to the exact requirements
of our customers. A Sound
Sales service which has been
of value to practically every
well-known laboratory and
Government Department in-
cluding the Air Ministry, the
G.P.O. the War Office, etc.
This Sound Sales service
is open to all readers of
this journal.

A"SOUND" CHOKE
Type ww /c1 - Price IS,' -

Special TRANSFORMERS
FOR USE WITH

CATHODE RAY EQUIPMENT
AND

HIGH VOLTAGE
TRANSMITTING APPARATUS
IS ANOTHER SOUND SALES SERVICE

Our latest Catalogue and Technical
Manual is yours for 6d. Post Free.

SOUNDiti SALES
LTD.

Marlborough Rd., Upper Holloway, London, N.I9
Phone : ARCHWAY 1661-2-3. (Contractors to the G.P.O., etc.)

(Nearest Station-Highgate Tube -15 Minutes Wes: End).

MECHANICAL OPTICAL
TELEVISION

WE INTRODUCE THE LATEST
SYNCHRONOUS MOTOR with

NINE BALL SCANNER
AS ILLUSTRATED, VALVE DRIVEN, RUNNING

IN BALL BEARINGS, WILL SPEED AT
22,500 REVS. PER MIN.

A PRECISION MOTOR, BALANCED LIKE A WATCH
NEW FIELDS OF EXPERIMENT FOR AMATEURS

Details Available

FRAME SCANNER FOR LARGE PICTURES
CAN NOW BE SUPPLIED WITH SYNCHRONOUS

MOTOR, PHONIC WHEEL TYPE

LIGHT MODULATION CELLS
OPTICAL UNITS, Etc.

SEND or CALL for LATEST LIST

H. E. SANDERS & CO.
4, GRAYS INN ROAD, LONDON, W .0 .1 .

Telephone : Chancery 8778

NEW RECEIVERS
We list below a selction of receivers, both new and secondhand, together with details of some
new components. It is, of course, impossible to mention all of our range in this space but we
shall be happy to forward you a free catalogue of our equipment giving technical data on all
types of receivers with particulars of Approval facilities and Easy -payment arrangements.

OUR NEW STOCK OF RECEIVERS includes :-
The HALLICRAFTERS SKYRIDER, SX-23, the latest and finest of the

famous Skyrider series, complete v ith crystal ... £33 10s.
Special Hallicrafters Speaker to match SX-23, £4.

The HALLICRAFTERS SKY CHAMPION, still the favourite in the medium
price range, complete, ... £15 15s.

PHILIPS Model 362A. Built primarily for export, we consider this the finest
table model available for All -wave reception for those not requiring all the
refinements of the Communication type receiver, 5-550 metres, ... £21.

RME 70 receiver, complete with crystal and noise suppressor,
National NC -44, 10-550 metres, with speaker, ... £16 16s.

NEW COMPONENTS
Meters for Sky Champion and Challe nger Receivers, ...

Eidson Crystals type " T-9 - 7 MC, all frequencies,
All " NK Products " including table racks and panels.

TUBES. We are now stocking all types of HYTRON transmitting tubes and can
confidently recommend them. HY-25, 15/6, HY-40, 24'6, HY-60, 221, HY-6I, 26/,
HY-51A & 5113, 42/.. HY-57, 30/-, HY-615, 18/1;

RE -CONDITIONED BARGAINS :-
RME 69, perfect condition, re -aligned  £28.
Sky Buddy Type S -I9, 16-550 metres, new ...  £7 10s
National NC -I0 1 X, amateur band special ...  . £2610s.
For full details of these and all other receivers and components write to :-

A.C.S.RADIO T4i4'G2 NK
16 GRAYS INN ROAD. LONDON.W.C.If

Telephone, HOLBORN 9894-1 ;

BULGIN
QUALITY COMPONENTS

Specified for the -
5 -VALVE PORTABLE
DIRECTION FINDER
RECEIVER described in

this issue
BULGIN, Chokes.

Type H.F. 10. Its " curve " is unparalleled peakless,
it covers 100 to 2,500 metres ... .. 5/,.,

Type L.F. 20. Made with generous core, carefully

BULGIN, Condensers.
Type S.W. 88. Small, neat, air -dielectric,

BULGIN, Resistances.
Non -inductive half -watt wire end type 6d. each

BULGIN, Transformers
Type L.F. 33. (as illustrated). Combines compactness
with efficiency ...
Type L.F. 37. Has alloy cores of generous
dimensions ... 63

BULGIN, Switches.
Type S.80. T. (as illustrated). A popular " On -Off "
Q.M.B. single pole switch. ... 1/6
Type 5.160. A simple and effective 10 -way Rotary

Bulg:n Quality Components ran
le obtained from all good dealers,
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" The Choice
of Critics"

LL, IND uc ito+CF-0

1313,000P -H

C' BRITISH

NiJlftfi

H.F. IC

1.1= IMP IN= ..CUT AND SEND NOW WPM

COUPON. Please send me a selection of your latest
leaflets and colour brochures. I enclose a lid. stamp

ADDRESS

NAME

/MN

I
TS W/6/39 I

A. F. BULGIN & CO., LTD., i
Manufacturing Radio and Electrical Engineers,

Abbey Road, Barking, Essex.
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Revolutionary Changes in Valve Technique
New Tungsram "Footless" Valves

DETAILS are now available of the
latest development in modern
valve technique, the new Tungs-

ram " footless " valves which to all in-
tents and purposes are acorn types in
mess production. They are larger, of

All the new valves in the Tungsram range
embodying the footless principle have the

same external appearance.

course, than the acorn valves, but the
average amateur set designer will find
that these valves will have practically
the same advantages as the more ex-
pensive acorns. The acorn valve comes
into its own on the really high fre-
quencies, and has yet no substitute.

The new " footless " valves comprise
a range of g types, all of which are suit-
able for use in short-wave receivers
down to 3 metres. They all have the
same external appearance, exactly the
same type of base and without any top
cap connections and the R.F. types are
enclosed in copper cans.

It is on short waves, however, that
these valves will prove of value. They
have low inter -electrode capacities, but
lend themselves to extremely efficient
receiver design. As the screening
elements are attached to the external
circuit by much shorter leads than
normal, even with the identical elec-
trode sizes the mutual input to output
capacity of the valve is several times
smaller on high frequencies such as is
encountered on medium and short. For
this reason, reCeption on medium and
long waves will be achieved with the
greatest stability, while on ultra -short
waves real amplification will be pos-
sible. It has been estimated that the
new R.F. pentode in this range will
provide a useful amplification of eight
to ten times at 3 metres and about
thirty times at io metres.

There are two high -frequency pen-
todes type EF x r and EF 12 priced at
ios. 6d. These valves include many of
the ' advantages of the " E " type

valve, such as low noise, etc., in addi-
tion to including valuable new changes
in construction. The heater is 6.3
volts at .2 ampres, while the total over-
all dimensions are approximately 2 in.

A triode-hexode type ECHI 1, priced

The new Tungsram ultra -short wave
valves mark a complete change in valve
technique. Amateurs will now have an
opportunity of building U.H.F. receivers
providing a performance almost as good
as those embodying acorn valves but

at very nominal prices.

at I Is. 6d., a double -diode R.F. pen-
tode EBF1 at I is. 6d., output pentode
type ELI I\T and CI,' IN at ios. 6d.,
rectifiers type AZ11 and CY11 at gs. and
a magic eye type EMII at 8s. 6d. are all
now available.

The construction of these valves is
illustrated on this page. The heater is
mounted horizontally around which is a
cylindrical grid system with a rather
large cylindrical anode. The connec-
tions to the electrode are brought out
around the edge of the bulb and spaced
so as to provide a low minimum capac-
ity. The sub -base is provided with
screens so that the anode and grid lead,
etc., are mutually screened, while the

VA L YE

ecsr 7koe

5,8 -BASE

This special drawing shows the glass bulb and
lead out wires underneath which is the sub -base
and finally the new type of valve holder.

whole plugs into a special type of valve
base.

It will be noticed that the conven-
tional glass foot in normal types of
valves has been completely eliminated,
a most desirable feature, for in the old
method of construction most of the elec-
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trode leads had to be bunched together
in a foot generally half -an -inch or so in
width.

All the valves are mounted on the
same glass disc with the same num-
ber of lead -out wires so that every type

The electrode system is mounted horizontally
with a cylindrical grid and anode in this

manner.

is fitted with exactly the same 8 -pin
base.

Surface leakage across the pins has
also been obviated by this new type of
design, while the possibility of fracture
at the weakest part of the valve is com-
pletely eliminated. The amount of leak-
age is now reduced by io to is times as
compared with an ordinary valve
employing the conventional foot.

Possibly these new valves will
cause a rapid change in the design of
commercial broadcast and particularly
short-wave receivers, for amateurs will
be quick to realise the advantages of
these valves in sets designed for
U.H.F. work.

Full information and operating data
can be obtained from British Tungsram
Radio Works, Limited, Tungsram
House, 82/4, Theobalds Road, London,
W. C. 1.

Curing Feedback
When a microphone is used close to

a powerful loudspeaker a very loud
hcwl is often set up which is hard to
eliminate. With the average public ad-
dress system this trouble is a general
one, but fortunately is easily stopped.

The loudspeaker should be as far
away as possible from the microphone
and so arranged that it is not in the
same plane. Rotate the loudspeaker
until the howl is stopped or reduced to
a minimum. Then reduce the gain of
the head amplifier following the micro-
phone.
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Universal Electrical Co.
221, CITY ROAD,
LONDON, E.C.I.

Telephone : CLERK 7030

PHOTO ELECTRIC CELLS, 151. each.

" CHAMPION " VALVES, most types, 2'6 each.

TRANSFORMERS. 110 to 230 volts input 12 volts output,
15/- each ; 240 volts input 6 volts output, 6/. each. Suitable
for trains and models.

CLAUDE-GENERAL NEON TRANSFORMERS, input
200/240 volts output 3,000 volts .1 kVA., 10/- each.

MERCURY RELAY VALVES (American) for use with
P.E. cells if necessary, 10/. each.

D.C. ELECTRIC DRILLS, 230 volts, 30/- each.

SLIDING RESISTANCES, 400 and 800 ohms, 7/6 each.

SETS of G.E.C.- Filters, 5/- each.

ANTI -INTERFERENCE UNITS. Pair of H.F. chokes
and pair of .1 T.M.C. Condensers, 2/6 the set.

NEW 30th h.p. Universal Motors, 200/250 volts, 27,6 each.

AMERICAN " WESTON " SET ANALYSER. A.C. 'D.C.
ohms 2 meters, £4 10s.

SCREENED AERIAL DOWN LEAD-IN WIRE, rubber
covered, 7/6 per 12 yards.

" FERRANTI" LINE TRANSFORMERS, new, 6/- each

ALL SIZES AND WATTAGES OF ROTARY CON.
VERTERS IN STOCK.

HAMS and A.R.P. --
may want PORTABLE H.T. for Field Transmit-
ters or emergency work. Totally enclosed D.C. 800
volts and 1,500 volts Evershed Hand Generators. Portable
Telephone Stations in leather case fitted for speech and key
signalling. Light twin unbreakable insulated field cable, 55 -
mile, Not many left now. Army day and night Signal Lamps
with telescope sight, Lucas portable Army type. For hand or
tripod use, 60/. set. A.C. and D.C. Raid Alarm Bells, water-

proof ironclad outdoor type,
two sizes.
KEYS.-Govt. surplus table
Morse Keys. Type KBSL.
Polished wood base, massive
brass pivot bar, tungsten
spring -mounted contacts for
quiet working and base lamp

for light. All should be training on one of these, only 7/6.
Walters Service bakelite enclosed Key, for high voltage, 10 amp.
contacts, good bridge key, 10/6. Super Keys, Brown's Car -
Patrol, double acting, beautifully made and balanced, totally
enclosed, cast Ali cover, for H.T., 21/-. Massive Navy type
Ship Keys, 25/-.
GALVOMETERS for Circuit Testing and Bridges. Hori-
zontal, 7/6 ; Vertical, 5/-. DIXONEMETERS, 55/-. Dix
Mipantas, 19/6. Cossor Ganging Oscillator, £12/10. Earl Web-
ber Oscillator. £9/10. Baldwin Henlog Inductance Bridge,
f6/10. Baldwin Mufer, £8. Logohm, 70/-. VALVES for
Transmitters. New Det. I S/W., 15/-. 20 -watt Triode Trans-
mit. Valves, AT40, 4/6. 30 -watt new Ediswan VT/3B and T250.
cheap. Several large Transformers, 4,000v., 8,000v., 10,000v.,
12,000v. and 14,000v., 25'. to 40/-. RELAYS.-Over 2,000 in
stock, various types for all purposes of remote control, prices
from 5,-.
HEADPHONES.-Lightweight, 2,000 ohms, 4/6. Single
high res. earpieces, 2/6. Sullivan 120 -ohm W.D. model.
Aluminium body and headbands. Maker's price to -day, 15%-.
Our price, 2/9 per pair. 3d. postage. Pocket Headphones, all -
leather headband and cords, 2/9 pair.
SPARK COILS.-With fine thread adjust., 10/6. Shocking
Coil Sets, 4'6. Short-wave Morse transmitters for boat model
control, 18'6. 4* -oz. Relays, 10/-. Coherers, 5/-.
METERS.-We carry large stocks of Meters, all ranges and
sizes from 21 ins. dia. to 8 ins. Laboratory apparatus a speciality.
METERS, GALVOS, BRIDGES, MEGGERS, RE-
CORDERS, LAB. EQUIPMENT, CHARGERS, SW ITCH -
GEAR, RES. AND INSTRUMENT W IRE, RELAYS,
MOTORS AND DYNAMOS, AMPLIFIERS AND M ICRO-
PHONES. Large selection always in stock.
Don't Forget. Send for 16 -page Sale List " T.S."

ELECTRADIX RADIOS
218, Upper Thames Street, London, E.C.4

Telephone Central 4611

Tune in on TROPHY
BRITISH COMMUNICATION GEAR

NEW "6"

A new all -British junior communications re-
ceiver with all essential features for Amateur
use ; available at an exceptionally low price.
6 valves. 4 bands 6.5 to 545 metres
Separate dial electrical bandspreading.
braced frequency scale. AVC and
BFO on -off switches. Pitch Control.
SendfReceive switch. Built-in
speaker. 'Phone jack. Valves
included in 12 MONTHS'
GUARANTEE.

(continuous.)
Directly cali-

GNS.

TERMS: 12/6 Deposit and 18 monthly payments of 12/3

FREQUENCY METER KIT
Described fully in TELEVISION, Jan., 1939, issue.
Complete Pilot Kit including chassis, panel, coils,.
geared drive and two specified valves. Cash or
C.O.D., f6 7. 6. or 12/- deposit £6 7 6
and 11 monthlypaymencs of 12j-

PETO SCOTT CO. LTD.
77 (T14) City Road, London, E.C.1. Tel. Clissold 9875
41 (T14) High Holborn, London, W.C.1.

Tel. Holborn 3248

AMATEUR PARTS

WAVE TRAPS
TUNING UNITS

ALIGN-AIRE COILS

R.F. CHOKES

PLUG-IN COILS

CONDENSERS

PUSH-BUTTON
TUNERS

I.F. TRANS-
FORMERS

COMPLETE RE-
CEIVERS

KITS,

ETC., ETC.

"A FAMOUS NAME FOR TWO DECADES"
The Meissner " Signal Shifter" is a variable -frequency electron -coupled exciter unit which
permits the amateur to move instantly to another frequency in the band when his signal is being QRM'd.
Exceptional frequency stability superior to that of many crystals is obtained. The Signal
Shifter " eliminates one or two stages in the transmitter as the power output is ample to drive a medium

PRICE power R.F. amplifier or final stage directly on
COMPLETE WITH VALVES the frequency desired. Every amateur will be

delighted with the ease with which this unique
device permits him to slide into " holes in the
band, to make his QSO's 100 per cent. It's easily
done with the ME ISSNER -SIGNAL SHIFTER.

A MARVEL IN RADIO DEVELOPMENT
ME ISSNER REMOTE CONTROL PUSH BUTTON TUNER

Permeability Tuned.
This unit may be used to control your mains receiver from
any distance, and gives you the choice of seven stations by
merely pressing the buttons. Volume control and on -off
switch incorporated. Stations set by merely rotating one
small knob for each station. Unique permeability tuning
ensures NON -DRIFT. Connects to A and E terminals of
set. In beautiful two -toned cabinet, 5} x 9f x If complete
with two valves, instructions, etc.

Price £5 I7s. 6d. complete.

MEISSNER has facilities second to none for the development
and production of almost any electronic equipment. The labora-
tories alone cover an area the size of many radio factories. The
staff of engineers works with equipment some of which is found
in no other laboratory in the world!
Every facility of this huge organization is behind every product you
buy bearing the Meissner name. Order any item with the assurance
that no finer quality is available anywhere at any price !

£12-10 -0
ALL MEISSNER

PRODUCTS ARE
GUARANTEED

BE MEISSNER MINDED
AND GET BEST

RESULTS

SEND FOR FULLER
TECHNICAL

INFORMATION

(Enclose 2d. Stamps)

Special Terms to Manufacturers

* ANGLO-AMERICAN RADIO (& MOTORS) LTD.

SOLE
AGENTS
FOR

ALBION HOUSE, 59 NEW OXFORD ST., LONDON, W.C.I. Phone: TEMplefiar 3231

Meissner MANUFACTURING CO.
MT. CARMEL, ILLINOIS, U.S.A.
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Radio Society Activities
Will Hon. Secretaries of Radio Societies who wish for news to appear in this

column please send the information before the 15th of the month.
Romford and District Amateur Radio

Society Headquarters.-Red Triangle
Club, North Street, Romford, Essex.
Hon. Secretary, R. C. E. Beardow, 3
Geneva Gardens, Chadweel Heath,
Essex.

The membership of this society is
now in the region of 4o, and meetings
are held weekly. An entrance fee of
2s. 6d. is made with an additional
weekly fee of 6d. Meetings are held
every Tuesday at 8,30 p.m. and details
can be obtained from the hon. secre-
tary at the above address. F. L. Postle-
thwaite, G5KA, the author " Long
Skip," is a member of this society. A
Field Day held on April 15 was won by
the Brentwood Society which was six
minutes ahead of the Romford Society.
The Southend Society entered unoffi-
cially and were very successful.

The Maidstone Amateur Radio So-
ciety.-Headquarters, 244 Upper Frant
Road, Maidstone, Kent. Hon. Secre-
tary, P. M. S. Hedgeland, 8 Hayle
Road, Maidstone, Kent.

Eighteen members of this society at-
tended the amateur meeting on May ro,
organised by the Medway Amateur
Transmitting Society. The President,
G5XB, will be operating his portable
station on June 3-4 as an unofficial
National Field Day station. Members
of the M.A.R.S. will be co-operating
with them. On Sunday, June 18, in the
neighbourhood of Maidstone will be
held a direction finding contest and full
information can be obtained from the
hon. secretary. Members are construct-
ing their own equipment under the
guidance of G5XD and a prize will be
awarded to the winning competitor.
This contest will take place on the r6o-
metre band. Club membership includes
two full calls and 8 AA members, while
an 8 -valve communication receiver for
club use will shortly be in operation.

Wirrall Amateur Transmiting and
Short -Wave Club. - Headquarters,
Beechcroft Settlement, Birkenhead.
Hon. Secretary, J. R. Williamson, 13
Harrow Grove, Bromborough.

Meetings of members and interested
amateurs are held on the last Wednes-
day of each month at 7.30 p.m. Mem-
bership at the moment is in excess of 45
including two full licences and several
AA calls. Amateurs in the Wirrall dis-
trict are advised to get in touch with the
secretary for this society has an interest-
ing programme arranged including
morse classes and Field Days. A club
magazine is also published.

The Aldershot and District Radio
Society.-Headquarters, 41 Grosvenor
Road, Aldershot. Hon. Secretary, H.
Atthill, G8CV, Ardvarney, College
Road, Heath End, Farnham, Surrey.

The inaugural meeting of this society

was held as recently as March 17, but
already a large number of members
have joined. Meetings are held at the
headquarters at 8 p.m., while lectures
and morse classes have been arranged
with outdoor events in the summer. The
technical advisor is Mr. W. James,
G6XM.

Surrey Radio Contact Club.-Head-
quarters, Alhambra, Wellesley Road,
West Croydon, Surrey. Hon. Secretary,
K. W. Drummond, 7 Hill Close,
Coombewood Hill, Riddlesdown.

This society was formed originally to
cater for the experimental and technical
amateur. A very large number of
amateurs have joined and a consider-
able amount of experimental work is
carried out. The Radio Contact Club is
of particular use to amateurs wish-
ing to discuss technical problems,
and is not really intended for the be-
ginner desiring more class and an intro-
duction to amateur radio.

The North Manchester Radio Society.
--elleadquarters, 14 Fairfax Road,
Prestwich. Hon. Secretary, R. Lawton,
ro Dalton Avenue, Thatch Leech Lane,
Whitefield, Manchester.

Members of this society come from
all parts of Manchester, for the head-
quaters are only two minutes from
Prestwich Railway Station. Membership
fee is 5s. per year plus a supplementary
charge of 3d. at each official meeting
attended.

Club headquarter are open on Sunday
afternoons for meetings, while a selec-
tion of radio magazines are available
for the use of members which can be
borrowed if required. Modern com-
munication receivers are being demon-
strated from time to time, while con-
ducted tours and outdoor events have
been scheduled.

Hoddesdon and District Radio So-
ciety.-Headquarters, Blairgowrie, Sta-
tion Road, Broxbourne. Hon. secretary,
C. Knight, jnr., Caxton House, High
Street, Hoddesdon, Herts.

An interesting talk and demonstration
was given on May ro on television,
while May 21 was a 16a -metre Field
Day with home constructed equipment.
During the summer months several
Field Days have been arranged includ-
ing one on the 56 -megacycle band. H.
Jones has now received the full call of
G4HJ, while other members are qualify-
ing for their licences. The club have
their own transmitter operated by
G5H0, which is used mainly on 16o
metres.

Dallis Hill Radio Communication
Society. - Headquarters, Braintcroft
School, Warren Road, N.W.2. Hon.
Secretary, E. Eldridge, 79 Oxgate
Gardens, Cricklewood, N.W.2.

On April i r, a junk sale was held
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which was a great success. Mr. Ash,
G6OV, gave a talk on first aid in the
case of an electric shock on April 25.
This apparently was of particular in-
terest to the transmitting members. At
the last meeting on May 9, G8PI gave
a talk on the frequency control of
amateur transmitters in which causes of
frequency drift were mentioned. Meet-
ings are held at the headquarters on
alternate Tuesdays at 8 p.m.

Medway Amateur Transmitters So-
ciety.-Headquarters, Naval Wives'
Club Hall, Dock Road, Chatham. Hon.
Secretary, R. Nicholson, 8 Pine Road,
Strood, Rochester, Kent.

A large number of members attended
the Maidstone Society's "ham evening,"
and there were also a number of
visitors from local societies, so it is in-
tended to reciprocate by holding a simi-
lar event at Chatham when all Kentish
amateurs will be invited to attend.
Several lectures have been arranged,
and a most interesting one was by
Messrs. A. C. Cossor, Limited, on
cathode-ray measuring instruments. A
talk has also been given by G2IG on
television and by G6WY on the use of
amateur bands.

The Woolwich and North -Kent
Amateur Transmitting Club. - Hon.
Secretary, K. Willis, 33 Westergate
Road, Upper Abbey Wood, S.E.2.

This society has just been formed and
members are required. Any reader liv-
ing in this area who is interested in
amateur radio should get in touch with
the hon. secretary, at the above address.

The Southend and District Radio and
Scientific Society.-Headquarters, 152a
High Street, Southend, Essex. Hon.
Secretary, J. M. S. Watson 23 East-
wood Boulevard, Westcliff-on-Sea,
Essex.

The first Field Day which took the
form of a Direction Finding Contest to
be run under the auspices of the
Brentwood, Ilford, Romford, Welwyn
and Southend Societies, was held on
Sunday, May 14. The transmitter was
located about 7 miles N.W. of Chelms-
ford and having covered 24 miles, Mr.
Pugh, of Southend, won the contest in
one hour thirty-two minutes.

Ilford was second and Brentwood
third. The next contest is on May
and full information on this can be
obtained from the hon. secretary, at the
above address.

Phone Versus C.W.
An interesting debate held at the

Edgware Short-wave Society head-
quarters between GzAI and GzIM on
" Phone v. C.W." ended in a draw. It
was agreed, however, that C.W. sta-
tions should be separated from Alone,
stations and that the phone users should
have two-thirds of each amateur band.

Three members of this society 'have
now obtained their full calls. Mr.
P. A. Thorogood, the chairman, is now
G4KD, Mr. F. Bell G4JU, and Mr. M.
Pugh G4JD.
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ULTRA LOW LOSS
RECEIVING COILS
employing POLYSTYRENE insulation
for straight or superhet receivers.

Any range
from
2.

to

200 metres

3/- EACH

For detaiis of these and many other components,
such as transmitting coils, r.f. chokes, insulators,
feeder spreaders, etc., send id. stamp to :-

D ENCO 234, BURRS
LA

ROAD,
CCTON.

Phone : Clacton 770.

DITS AND DAHS
THIS IS THE LANGUAGE OF THE AIR THAT
EVERY SERIOUS RADIO AMATEUR MUST BE ABLE
TO READ AND SEND.
IT IS EASILY AND QUICKLY LEARNED BY THOSE
WHO TAKE UP A

Candler Code Course
In the "ROOK OF FACTS and
Literature which will be sent FREE on
request, you will see convincing evi-
dence and full proof of the value of
this sc ientific method of code training

Courses for Beginners
and Radio Operators.

Terms: Cash or monthly payments
CANDLER SYSTEM CO.

London Office (Room 55B),
121 KINGSWAY, W.C.2.

NK PRODUCTS-introduce a new type of Rack
construction. Built of steel angle, all welded joints and
finished to any colour required, drilled or undrilled.
Messrs. A.C.S. RADIO have at their showrooms at
16, Grays Inn Road, W.C.I, the following types :
21" high, 15,-. 31i" high, 17/6. Any size built to
order and to your specification. We can also supply
any gauge and any size of aluminium or steel sheet.
Quotations upon request. Address all enquiries to the
sole agents. A.C.S. RADIO.

A Receiver with 500 Valves
At a recent Post Office lecture on

radio communication it was disclosed
that one of the new receivers to be
used at the Post Oce radio station
near Rochester will use no less than
5oo valves. It is, of course, antici-
pated that about 1942 will be ex-
tremely difficult to maintain too per
cent. communication with New York
unless special diversity receivers are
used. The Post Office have designed
extremely efficient aerial systems
which will pick up not only at differ-
ent ' horizontal angles, but also at
different angles of vertical reception.

International Short-wave Club
In futuure the meeting place for

members of the International Short-
wave Club will be at the R.A.C.S. Hall,
Cavendish Grove, Wandsworth Road,
S.W.S, which is more convenient for
most members and at the same time is
much larger than the old club room.

Full information regarding the
activities of this society can be obtained
from the Hon. Secretary, A. E. Bear,
TOO Adams Gardens Estate, S.E.i6.

Freak U.H.F. Reception
At the present time on frequencies

between 25 and 4o megacycles freak
reception is possible during the after-
noon. Amateurs have already dis-
covered that long-distance communi-
cation is possible with very low power
between 26 and 3o megacycles, while
it is also possible to pick up American
police radio stations both from the
control and mobile ends. These sta-
tions are best receved on a frequency
of about 33 megacycles. About 3o
megacycles an efficient receiver will at
the present time bring in quite a large
number of transmissions, many of
which have rarely been heard before
this year. Even the U.H.F. landing
signal used at Croydon is now cover-
ing quite a wide area. The ground
wave of 28 -megacycle transmitters
has increased, and it is quite usual to
obtain good coverage in this way.

Tube Maintenance
In the electrostatic tube all the ap-

paratus for influencing the electron
stream gun, both for focusing and
scanning-, is situated in the vacuum
inside the bulb of the tube. When
the tube becomes worn out, either
from cathode or screen failure, this
focusing and scanning gear (which,
of course, is not worn out all) has
to be discarded along with the old
tube.

On the other hand, in the case of
the electromagnetic tube, the focus-
ing and scanning arrangements are
in the form of coils surrounding the
neck of the tribe and outside it. The
tube itself contains only the electrode
elements and screen. The coils, being
fixed to the chasis, will last during
the life of the receiver and do not
have to be replaced with the tube.

Ensure obtaining " Television and

Short-wave World " regularly by placing

an order with your newsagent,
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THE NEW 70 RANGE

British Made - Fully Guaranteed
EACH METER HAND CALIBRATED
This Inexpensive meter co /ers
everything the experimenter,
radio engineer and service -man
requires,
LOOK AT THESE RANGES 10
D.C. VOLTS ... ... 0.002 to 2,000 in 14 Ranges
A.C. VOLTS ... ... 0.2 to 2,000 in 12 Ranges
OUTPUT VOLTS ... 0.2 to 2,000 in 12 Ranges
D.C. AMPS. 10 microamps. to 20 amps. in 10 Ranges
A.C. AMPS. 10 microamps. to 5 amps. in 6 Ranges
OHMS 0.1 ohms to 5 meg. in 4 Ranges

with internal battery
DECIBELS -18 to +60 in 6 Ranges
*CAPACITY 0.0002 to 100 mfds. in 4 Ranges
*INDUCTANCE 0.2 to 1,003 H in 2 Ranges
Special inexpensive adaptors are made to extend these
ranges still further. *With Adaptor No. 312.

.0 ST
HIS

NOW

Address

TAYLOR
ELECTRICAL INSTRUMENTS LTD.
45 Foubert's Place, Regent St., London,W.I
Send details of the TAYLOR -METER

Name

T4'
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Clix Radio and
Electrical Cata-
logue Post Free
on request.

British Mechanical Productions, Ltd.,
79a, Rochester Row, London, S.W .1



TEL:MIMI
AND

SHORT-WAVE WORLD

Norwegian amateurs
are particularly active
at the present time
with portable equip-
ment and requests for

JUNE, 1939

schedules are made
in this short article
describing some of

their work.

This photograph shows two receivers with their power packs.

Norwegian
0 NE is accustomed to hearing a ,

lot about the activities of Ameri-
can amateurs even from Canada

and Australia, but there is very
little information regarding the work

carried out by the smaller countries in
Europe.

A few months ago we heard from a
well known Norwegian amateur, LAIG,
that the Norwegian Amateur Sending

The portable transmitter used by LAIG with an
input of 5 watts.

Portable
Union, which has a large number of
members, now over 20o, were building
35 receivers and zo transmitters for
portable use. The receivers were two-
valvers to a design published in

As can be seen from
this sub -chassis view
the very minimum of
components are re-
quired while coils
cover all amateur
wavebands. It is re-
commended that the
U.H.F. coil be wound

on ceramic.

Equipment

TELEVISION AND SHORT-WAVE WORLD
for March, 1938, by Kenneth Jowers.
This set was originally designed for
to -metre operation, but has been found
to give a good performance on all other
amateur bands.

The transmitters have been made all
complete including a meter and a com-
mon power supply for the transmitter
and receiver. The total cost of the re-
ceivers was approximately 5os. and of
the transmitters, etc., £5. The circuit
of the transmitter is shown on this page
from which i can be seen that it con-
sists of a 61.6G electron -coupled oscil-
lator, arranged so that a crystal can be
connected into circuit and the coil re-
moved without much difficulty. The
power supply is quite conventional pro-
viding 40o volts D.C. The total input
is kept to approximately 5 watts or less,
as the balance of the power is taken by
the receivers

Despite this low input, good DX has
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resulted, and LAtG, when operating a
portable, worked WICOI, and obtained
a report of QSA5 R9. The R9 was not
estimated, but actually measured on a
signal level meter. Other good con-
tacts were VEiDC at R8 and PYIGR
at R7. During these contacts the input
was actually 250 volts at 20 mA. to the
single 6L6G.

Some idea as to the size can be ob-
tained from the illustration. The
actual chassis is only approximately
8 in. wide and this provides ample space
as can be seen from the sub -chassis
view.

All bands are covered, but it is
stressed that the ultra -high frequency
band should have coils wound on cera-
mic coil forms. The suggested coil
form is illustrated.

Refer to the theoretical circuit of the
transmitter. The grid circuit of the
6L6G is tuned by Ci and Cz. Li is a
standard plug-in coil on a 4 in. former.
An adjustable cathode tap is provided
and condenser Ct provides a reasonable
degree of band spreading.

A crystal if required can be plugged
(Continued on page ;84)

This is the circuit of the single valve transmitter
with which contacts have been made in America

Canada and South America.
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GALPI NS 75, LEE HIGH ROAD, LEWISHAM,Electrical LONDON, S.E.I3.
Stores' Telephone : LEE GREEN 5240

Terms : Cash with Order or C.O.D. Charges Extra,
NEON TRANSFORMERS, input 200/250 volts 50 cycles I -phase output, 10,000 volts
10 tn/A., 12/6 each post If-. Ditto, 7,000 volts 8 m/A., 101., post 1/.. Ditto, 5,000 volts
5 m/A., 7/6, post 1/-. (All brand new.)
THE " RACON " MOVING COIL HORN SPEAKER UNITS. 15 ohm Speech Coil
6 volt fitted handle, 15 watts, 15/. each, post 1/6.
" MAGNAVOX " P.A. MOVING COIL SPEAKERS, 700 and 2,000 field, 15 ohm
speech coil. Handle 30/35 watts with horn 42 in., 22 in. flare (new in packing case).
67/6 each, C/f.
A.C. INDUCTION MOTORS, approx. h.p., 1,420 r.p.m. 200/250 volts 50 cy. I ph.
As new, 21/- each.
EX -NAVAL I -VALVE BUZZER WAVEMETERS, 200/24.000 metres. Complete in
solid teak case. Size : 15 x 10 x 8 (less valve). Turner unit enclosed in copper tank
(Sullivan high note buzzer). Price, 7/6 each, C/forward. Not sent C.U.D.
EVERSHED EX.R.A.F. HAND DRIVEN GENERATORS, with 2 outputs 800 volts
30 m/A. and 6 volts 2 amps., 25/., post 1/6.
VOLTAGE CHANGER AUTO TRANSFORMERS, 100/120 volts to 200/240 volts or
vice versa, 250 watts, 17/6: 500 watts, 25/. ; 1,000 watts, 37/6 ; 1,500 watts, 42/6 each.
C/forward. All fully guaranteed.
MOVING COIL METER MOVEMENTS for recalibrating into multirange meters.
Low m/A. deflection. 21 -in. dial, 5/- each ; 4 -in. and 6 -in. dial, 6!- each. Post 1/-.
(Note : All these meters are by good makers -Elliott, E. Edgcumbe, etc.)
ELECTRIC LIGHT CHECK METERS, 200/250 volts, 50 cy., 1 phase, 5 and 10 amps.,
6/. each. P.F.
X-RAY TRANSFORMERS, by well-known makers, all fully guaranteed. 50 cycle
mains, 40,000 volts, 10 m/A., £5. 68,000 volts, 20 m/A., £710s. 100,000 volts, 30 m/A.,
£10 10s. All carriage forward.
A.C. MAINS RELAYS, 230,volts, trip at k amp. A few also at 400 volts, 7/6 each. Post 9d.
EX-R.A.F. ROTARY CONVERTORS. D.C. to D.C. 12 volts input. 500 volts
75/100 m/A. output, brand new, 25/-, post 1/- ; S.H. condition, 20/., post I/-. Also
few with damaged brush, gear windings U.K., 10/. each, post 1/ -
SPOT WELDING TRANSFORMERS, 220/240 volts, 50 cy. I phase input(: to 5 volts
at 1 kilowatts. Makers, Foster. 45/-,/F.
EX-G.P.O. GLASS TOP RELAYS, Type B. Useful as Keying Relays, 5/- each,
post 6d. Also a few only that need points which are easily fitted, 2/6 each, P/F.
MAINS SMOOTHING CONDENSERS. Philips 1 mf., 3,000 volt working, 5/. each,
post free. Siemens, 4 mf., 1,500 v. test, 2/6 each. T.C.C. 4 mf. 300 v. A.C. wkg., 2/- each.
Standard Telephone I mf., 400 v. wkg., 3 for 1/., post 4c1., or in lots of 100, 12/6, post I, 6.
T.C.C. 2,000 mf., 12 v. wkg., 3/- each.
EX-R.A.F. DOUBLE WOUND GENERATORS, giving two outputs, 1,200 volts
100 m/A., and 10 volts 4 amps., 15/. eachost 1/6.
" EPOCH" SUPER CINEMA MOVING COIL SPEAKERS, 6 volt field (less
cone), 15/-, C/F.
" STANDARD " TELEPHONE COPPER SCREENED 23 S.W.G. TELEPHONE
WIRE, 100 yd. coils, 4/, All new.
ZENITH WIRE WOUND RESISTANCES (Vitreous) 5,000 ohm carry 170 m/A.,
10,000 ohm 50 m/A., 2,500 ohm 170 m/A., 750 ohm 300 m/A., 255 ohm 500 m/A., I/.
each. Post 4d.

SILVERTOWN GALVANOMETERS, jewelled movement, very sensitive, 5/. each.
ZENITH VARIABLE RESISTANCES, 30 ohms carry 2 amps., 8,6 each.
DYNAMOS, all shunt wound and fully guaranteed, 220 volts 15 amps., £6 10s. ; 220

volt 10 amp., £3 ; 100 volt 20 amps., £6 10s. ; 80/90 volt 10 amps., £2 15s. ; 25 volt
8 amps.,32/6.
SWITHBOARD VOLTMETERS, Everett Edgcumbe, etc., 6 -in. dial, moving coil,
0 to 300 volts, 15/.; 0 to 500 volts, 17/6 ; A.C. 0 to 250 volts, 15/-.
STANDARD TELEPHONE MAINS TRANSFORMERS 200/240 volts input, 50
volt 8 amps.,also 500 volts 150 m/A. output; 12/6 each.
" SULLIVAN " TRANSMTITING CONDENSERS, variable, in glass tank, 0005 mf.,
and 001 mf., 7/6 each., post 1/-.
STEEL CABINETS. Useful as Transmitting Racks. Size 40 x 17} x 24 in., 12/6
each. C/F.
3,000 WATT AUTO TRANSFORMERS, 0 to 220 volts in steps of 10 volts. Useful
as small arc welders. Fully guaranteed, 65/- each. CF.
PHILIPS 10 -WATT PRE -STAGE AMPLIFIERS, less valves (in good condition).
10/6 each. Post 1/6.
EX-G.P.O. PEDESTAL TELEPHONES WITH AUTOMATIC DIALS, 5/6 each.
Post 9d. Telephone wall boxes, consisting of A.C. bell 2 mf. microphone transformer,
2/. each.
ERNEST TURNER & WESTON 2 -in. dial moving coil milliampmeters, B.S. 1st
grade 0 to 5 and 0 to 50, 12/6 each.
TELEGRAPH. Morse inker complete with tapping key and sounder, fitted platinum
contacts in first-class condition, £3 10s. Ditto, less tapping key, 50/, CIF. (The
former is of later pattern.)
WESTINGHOUSE RECi L.T. 6 volt 2 amps. D.C. output, input 11 volts,
in new condition, 10/- each.
" NEWTON " MOTOR GENERATORS, input 220 or 100 volt D.C. output, 500/
750 volts 200 m, A. D.C. output, 30/-. C/F. Ditto, input 16 volts, 8 amps. output,
35/- each. C/F.
D.C. MOTORS approx. h.p., 50 volts shunt wound, 7/6, post 1/..
WHETSTONE BRIDGE, I to 10,000 ohms with mirror scale galvo., in good condition,
£5. OF.
ELECTRASTATIC VOLTMETER, 0 to 2,500 volts, 3i -in. scale, maker, Everett
Edgcumbe, £1 15s.
" WESTINGHOUSE " AUTOTRANSFORMER. 100/110 volts to 200/240 volts
or vice versa, 1,000 watts. Brand new, 37/6 each, post 1;6.
FERRANTI SPEAKER OUTPUT TRANSFORMERS, Type " A ", ratio 71 to I,
pri. D.C. resist. 900 ohms, impd. 12,500 to 30,000. Type " B. ratio 24.9to 1, pri. D.C.
resist. 14,000 to 20,000 ohm., impd. over 111,000. Sec. D.C. resist. 13 ohms on both
types. In new condition, 4/- each, post free.
" WESTON " 2 -in. dial A.C. voltmeters 0 to 250 volts, 1216 each ; moving coil 0 to
I amp. 2 -in. dial, 7/6.
ROTARY CONVERTOR 220 D.C. to 150 volt A.C. 50 cy. I ph. 600 watts, with starter
and step-up transformer to 200/240 volts, £4 10s. C/F. Another 100 volt D.C. input
70 volts A.C. 50 cy. I ph. output at 250 watts. 40/, C F.

" Building Television Receivers at Home"
A practical handbook giving precise instructions that will enable any amateur to build Television Receivers
guaranteed to produce pictures of present-day standards both as regards definition and brightness. Three

designs are provided with a wide range of picture size and the constructional information and illustrations
are in such simple detail that they can be understood and carried out quite easily by the average wireless
amateur. Results are assured.

CONTENTS
How a Television Receiver works
Receiver giving pictures up to 12 inches
The Time Base, Cathode -Ray Tube network and

Receiver Power Unit
Adjusting the Vision Receiver, the Tube and Time

Base Power Unit
Adjusting the Time Base
Adding refinements

100 ILLUSTRATIONS

2/6 net
FROM ALL BOOKSELLERS

OR

INCLUDE :
Small -picture Receivers
Receiver giving a 4 -inch picture. The simplest

Home -Built Televisor
Time Base for the 4 -inch Tube Receiver
The Power Units of the 4 -inch Tube Receiver
Long Distance Reception with a 4 -inch Tube
Simplified Receiver using a I -inch Cathode -Ray

Tube

112 PAGES

2/9 post paid
FROM THE PUBLISHERS

BERNARD JONES PUBLICATIONS LIMITED,
CHANSITOR HOUSE, CHANCERY LANE, LONDON, W.C.2

(Proprietors of" TELEVISION AND SHORT-WAVE WORLD ")
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"Norwegian Portable Equipment"
(Continued from page 382.)

in at the point marked K, but the coil
L 1 must be removed.

In the anode circuit L2 is an air
spaced coil terminated in 5 -amp. power
sockets. Across it are C5 and C6. C5
is a semi -pre-set type of condenser with
C6 providing band -spreading to line up
with Cz. In order to maintain a steady
note, the screen voltage is obtained by
means of a fixed potential divider made
up of R2 and R3, which are in series
and connected across the main H.T.
supply.

Aerial coupling is by means of a link
plugged into 'L2.

This equipment, which has proved so
successful in Norway, could well be
used by British amateurs, particularly
as the design of the receiver has been
so fully described.

The secretary of the Norwegian
Amateur Sending Union is LA9D.
Members are particularly keen to co-
operate with British amateurs in con-
tests or Field Days, particularly on
ultra -high frequencies. They also wish
for contacts on so metres, with stations
outside the skip area. It is also men-
tioned that as the N.R.R.L. does not
forward QSL cards to non-members,
which the N.A.S.U. do, British ama-
teurs would be advised to sends cards
via P.O. Box 2084. The N.A.U.S. dis-
tribute cards immediately without delay.

Mallard TVO6-20
A recently introduced valve by the

Mullard Company is a transmitting
pentode, type TV06-2o, designed for use
as crystal -oscillator, frequency -doubler
and class -C R.F. amplifier.

When used as a class -C amplifier,

the output is approximately 38 watts.
The anode -grid capacity is only 0.1
mmfd. while the total cathode -grid
capacity is approximately 16.4 mmfd.
This valve is provided with a 6.3 volt
heater at which the current is approxi-
mately 1.3 amperes. A total emission
of 800 mA. is claimed.

The operating limits are as follows :
Max. anode voltage 600
Max. anode dissipation 18 watts.
Max. cathode return current 1so

mA.
Max. screen voltage 300.
Max. screen dissipation 5 watts.
Minimum wavelength, at maximum

voltage, 5 metres.
Full information on this valve and

how it should be used is obtainable from
the Mullard Wireless Service Co., Ltd.

Hamrad Wholesale Limited
Amateurs should make a special

point of visiting the showrooms of
Hamrad Wholesale, at 32 St. Lawrence
Terrace, Kensington, where they will
find un unbelievably large number of
components, most of which are com-
pletely new to British amateurs.

In addition, Hamad Wholesale have
now produced two more new communi-
cation sets, both of which set a new
" high " in value for money. The
model 540, a 12 valve receiver costing
£27 sos., is an exceptionally fine ex-
ample of British workmanship. It
includes an excellent crystal filter,
amateur band or general coverage, and
a direct reading R meter which works
both on phone or C.W. It is fed from
a valve voltmeter circuit connected
into one of the diodes in the double -
diode triode. This diode also is in turn
fed from the final I.F. amplifier.

NATIONAL
FIELD DAY
JUNE 4TH AND 5TH
At this time of the year Field Days hold wide
appeal. The R.S.G.B. in addition to sponsor-
ing the most important of all outdoor ama-
teur radio events-National Field Day-
organises, through its town groups, numerous
Local Field Days.

A COMPLETE LIST of calls, frequencies and
sites of the 100 official National Field Day stations
appears in the MAY issue of THE T. & R.
BULLETIN

A COPY OF THIS 72 PAGE JOURNAL-
filled with up-to-date news of amateur radio
interest-will be sent post free to any a2dress
on receipt of P.O. for 1

WRITE TO THE
SECRETARY-EDITOR

RADIO SOCIETY OF GREAT BRITAIN
53, VICTORIA STREET, LONDON, S.W.I.
FOR DETAILS OF THE R.S.G.B. AND ASK TO BE PUT IN

TOUCH WITH THE SOCIETY'S LOCAL REPRESENTATIVE
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TELEVISION
DEVELOPMENTS
Are you keeping abreast of modern television
developments ? Whether amateur or professional
you must be in touch with the latest trend of
research.
The Television Society enables you to meet
fellow workers in the field of television, both in
this country and abroad.
Founded some To years ago The Television
Society provides a scientific and non-partisan
platform for discussion on all aspects of the subject.
Meetings are held monthly during the session
(October -June) and are reported in full in the
Society's Journal which is sent free to all members.
The Society's activities are shortly being enlarged
to meet the growing interest in the subject and
members will have a unique opportunity of further-
ing their knowledge by contact with well-known
television engineers.

Full particulars of membership qualifications may be had from the Hon.
General Secretary :-J. J. Denton, 17, Anerley Station Road, London,

S.E.20.

THE TELEVISION SOCIETY
(Founded 1927)

President : Sir AMBROSE FLEMING. M.A., D.Sc., F.R.S.
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THE POLYTECHNIC
REGENT STREET - - LONDON, W.1

A Special Course of Four Lectures on

MODERN TELEVISION
will be given by

H. J. BARTON-CHAPPLE, Wh.Sch., B.Sc.,
A.C.G.I., A.M.I.E.E.

on Thursday evenings, 7.30-9.0, beginning
8th June, 1939.

The lectures will be illustrated by experiments,
lantern slides, and demonstrations on modern
television receiving equipment, Including the
reception of the B.B.C. Television Service at
9 p.m., after each lecture.

FEE FOR THE COURSE, 6/ -
Syllabus on application to the Director of

Education

TELEVISION. MISCELLANEOUS

MARK DAVIS'S RADIO AND ELECTRICAL
STORE offers the following bargains :-

HALCYON TELEVISION and all wave Consol
Receiver, so in. picture complete and brand new. A
real good job, listed at 55 gns. Don't miss this wonder
ful bargain at £28.
MULLARD, modern type Cathode Ray Tube, type
E.46 It) brand new in special sprung crates. Listed
at 22 gns, obtainable nowhere else in Great Britain at
the price, £5. 10., six only left.
Special Shield for above Tube. 15/- Cost, Trade 35/-.
Time Base and Sync. units suitable for so or 22 in.
Tubes. Well made and completely wired. Complete
with circuit diagram, as used in modern Receivers.
A few left only at Reduced price, 30/-.
Special high voltage Condensers, all new and guaranteed.
I. mf. 3,000 volts working, 10/-. T.C.C. Tubular
types. .02 30,000 working, .02 20,000 volts. 0.02
15,000 volts. 0.01 15,000 volts. 20/- each.
B.I. jelly filled. '02 25,000 working, 30/- each.
Chokes, xo Henry, 25o ohms, 23o mills. (Sound Sales),
3/ -I each.
MARK DAVIS'S Bargain Parcel of Modern Compo-
nents, including Three Wave Band Coil Pack, with
Circuit. Westinghouse full wave Westector. Edis-
wan Thermal Delay Switch. Dls. I. short wave and
other coils. Three Band Dials and Drives, and a host
of other articles too numerous to mention here. All
brand new. A wonderful bargain for 10/-. Don't
miss this opportunity.
MARK DAVIS'S RADIO and ELECTRICAL
STORE, 22, Lisle Street, London, W.C.2

PATENT AND TRADE
MARK AGENTS

GEE & CO., patents and trade marks throughout the
world (H. T. P. Gee, Mem.R.S.G.B., A.M.I.R.E.,
etc.), Estab. 1905. 51-52, Chancery Lane, London,
W.C.2 (2 doors from Government Patent Office).

: Holborn 4547 and 4548. Handbook free.

ALL TYPES of Rotary Converters, electric motore,
battery chargers, petrol electric generator sets, ete.,
in stock, new and second-hand.

A.C.-D.C. Conversion Units for Operating D.C.
Receivers from A.C. Mains, roq watts output, fa. so;
25o watts output, (3. to.

WARD, 46, Farringdon St., London, E.C.4. Tel.
Holborn 9703.

LOUDSPEAKER repairs, British, American, any
make, 24 -hour service; moderate prices.--Sinelak
Speakers, .Alma Grove, Copenhagen Street, N.r.

BOOKS

DEMONSTRATED before Radio Societies. Re-
volutionary New Theory and circuits. Book a/- post
free. D'Arcy Ford, Gandy St., Eeter.

ALL WIRELESS and radio engineering books
available on new terms as low as 2S. 6d. monthly.
Write a card for details from, Phoenix, Chandos Place
W.C.2.

RENT TELEVISION

RENT A TELEVISION and see all the big events
as well as hearing them. Large screen model 5/2 per
week, inclusive of all Service, Replacement and Dipole
Aerial, home demonstrations if reqUired. MUR-
DOCHS, Nungate, S.E.15. New Cross 2264/5.

ELECTRICAL SERVICE

CONVERTERS wanted and for sale, E.D.C.0
approximately 200 watts. EascoA 28, Brixton Road,
S.W.9.

LOUDSPEAKERS
KINGS PATENT AGENCY LTD. (B. T. King,
A.I.Mech.E. (2 BST) Patent Agent) 246a, Queen 3,000 SPEAKERS from 5s. 6d. each, P.M. and
Victoria Street, London, E.C.4. ADVICE, Handbook energised 4- to 24', including several Epoch 213'.
and Consultations free. 'Phone City 6261. Sinclair Speakers, Alma Grove, Copenhagen Street, N.x

FOYLES FOR RADIO BOOKS
Special Radio Department.. New and secondhand books
on radio and every other subject. Stock of nearly
3.000,000 volumes. Send for free catalogues.

* FOYLES *
113.125, CHARING CROSS RD., LONDON, W.C.2

Telephone: Gerrard 5660 (16 lines)

A HANDY REFERENCE LIBRARY
of books pertaining to his hobby is necessary to every " ham."
Those listed below will start you with your library :-
RADIO AMATEUR'S HANDBOOK 1939 edition contains 560
pages and 189 illustrations. Will solve all your transmitting
and receiving problems. Price 5/6d. post free.
" RADIO " HANDBOOK 1939 edition, 600 pages, 7/- post free.
RADIO ANTENNA HANDBOOK 3/6d. post free.
RADIO TELEPHONY HANDBOOK 3/6d. post free.
HINTS AND KINKS 2/6d. post free.
" RADIO " ZONE MAPS I/2d. post free.
RADIO PHYSICS COURSE 17/6d. post free.
CALLBOOKS. Orders now being taken for June issue. Price
6/- post free.

G5KA, 41 Kinfauns Road, Goodmayes, Ilford, Essex.
Dept. T6

iii

PATENTS FOR SALE

THE PROPRIETOR of Patents Nos. 461228 for
" Scanning Device for Television " and 461427 for
" Improvements in or relating to a System for Facsimile
Transmission and Reception " is desirous of entering
into arrangements by way of license and otherwise
on reasonable terms for the purpose of exploiting the
same and ensuring their full development and practical
working in this country. All communications should
be addressed in the first instance to Haseltine Lake
and Co., 28, Southampton Buildings, Chancery Lane,
London, W.C.2.

TELEVISION.
A NEW COURSE OF INSTRUCTION.

We have pleasure in announcing that our new " Television " Course
has met with remarkable success. The enormous demand for the
Course has shown, beyond any shadow of doubt, that it fills that long -
felt need which we anticipated when we went to such trouble and
expense in its preparation.
We shall be happy to send full details of this special " Television "
Course on request. Particulars are also available of other Courses
in all branches of Wireless, Television, Talking Picture Engineering,
etc.,and of the easiest way in which to prepare for the A.M.I.E.E.,
A. f.I.W.T., A.M.I.R.E., etc., Examinations.

We teach by correspondence, and guarantee " N 0
PASS -NO FEE." Our Technical Consultant is

Professor A. M. Low.
Send for full particulars to -day. Free and without obligation.

THE BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
337, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE,

LONDON, W.I.
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RADIO TELEGRAPH APPARATUS
Designed & manufactured by T. R. McELROY, "World's Champion Telegraphist"
TED McELROY, at the International Contest held at the " World of To -morrow Fair " in New York,
on November 19th, 1938, held his title against all corners by receiving at the new record speed of 75
words per minute for a period of five minutes without error. HE should know better than anyone else
in the world, just what the Telegraphist wants . . . and we believe the selection listed below meets the

ideals of beginners and experts.

TRANSMITTING KEYS

SEMI AUTOMATIC BUG TYPES
DE LUXE MAC KEY, employs carefully selected
and tested springs, which tend to relieve the strain
on the operator's fingers, and make for fast and per-
fect sending. 11," heavy contacts with pigtail con-
nections, all metal parts except base chromium
plated. Shorting switch for CW or 'Phone. Very
heavy one piece cast base with permanent marbleite
finish. ... .
THE STANDARD " BUG," A very popular
Mac Key, same design and construction as the De
Luxe, but with black crackle finish base and nickel
plated parts. Not equipped with the dot stabiliser,
but almost as pleasant to use as the dearer

THE JUNIOR " BUG," employs the same vi-
brator mechanism as the other models, but is moun-
ted on a sheet base and is generally lighter in all
features.... 17/6

MAC AUTO
Light from exciter lamp on to photo -cell is inter-
rupted by inked dots and dashes on ordinary record-
ed slip. Impulse is amplified to actuate the sensitive
relay which delivers keying output to work local
oscillator or transmitter. Not guaranteed for more
than 75 wpm., although tested at 100 wpm. Ideal
or training operators. ... Price L8.0.0.

MAC PRACTICE SET
A 1,000 cycle mechanical oscillator designed for
producing an audible note as the key is pressed. The

Hummer " is mounted on to a Heavy Based Mac
Straight Key of very popular design. One of the
most ingenious little gadgets in the whole radio
telegraph industry. COMPLETE SET ... 19/6

Heavy Duty Mac Straight Key only 9/6.
HUMMER only (may be added to any other key
or used as an ordinary buzzer). ... 10/-

McELROY'S NEW RANGE
OF STRAIGHT KEYS

Beautifully light in operation and design with a
delightfully balanced lever action. Employing the
latest MAC coiled spring.
DE LUXE STREAMKEY. Excellent design and
beautifully balanced lever, coupled with MAC coil
spring. The action will positively thrill any operator.
Case hardened steel bearing screws, heavily chromed
Carefully machined and very heavily chromium
plated throughout. Heavy in. contacts ... IS/ -

COMMERCIAL HAND KEY. Same base, lever
and spring that delight the operator and make ex-
cellent sending so easy. Black crackle base, chrome
parts above. Case hardened steel bearing screws.
Heavy in. contacts.... ... ... 8/6

AMATEUR HAND KEY. As above, perfectly
designed and balanced, but priced within the reach
of the beginner. Black crackle base ; metal parts
cadmium plated. ... 6/6

PROFESSIONAL HAND KEY. Same base and
same case hardened steel bearings as all MAC
Keys. Main lever designed to give everything in
balance that one needs for anything from the lowest
to the extreme high .ipeeds. ... 12/6

MAC RECORDER
Designed for direct coupling to the output of any
popular radio communication receiver. Complete
with input transformer and rectifier. " I consistently
record 100 wpm., from a Hallicrafter receiver
and in tests have recorded perfect slip at 300
words per minute." . . . . T. R. McELROY.

Price L8.0.0.

MAC AUDIO
OSCILLATOR

An audio oscillator for morse practice or modu-
lation. A new and much improved instrument at a
price within the reach of all. Housed in a beautiful
bakelite case. Binding posts are fitted for 2,000
ohm output for use with 'phones or 200 ohm for
direct connection to the low impedance input of the
modulator. Three position switch gives choice of
three tones at 600, 800 and 1,000 cycles. Used in
conjunction with any of McElroy's Keys, this instru-
ment makes an ideal practice set for the individual
or morse class. Any number of 'phones may be
added. The price includes two glass 6C5 tubes,
ballast tube and line cord for any stated voltage
between 110 and 250 volts. A.C. or D.C. operation.
PRICE COMPLETE ... ... 32/6

TAPE PULLER
An extra heavy A.C. induction type motor that
runs silent and creates no interference. Tachometer
type speed governor. Constant speeds as desired
up to 100 wpm. Designed especially for AUTO or
RECORDER, but desh-able for any application where
a good variable speed tape pulling arrangement
is needed. A.G. Sockets are provided for neat
connection to mains supply. ... Price L3.7.6.

BRITISH -MADE KEYS
We have a fine range of new bar type keys of
the heavy duty type designed for operators
who are used to the Service pattern key.
A small model, on a heavy cast base, is priced
at I2/6d. while there are other models up
to 25/-. See page 366 of this issue for an

illustration of the small key.

WEBB'S RADIO 14 SOHO ST., OXFORD ST., LONDON, W.1.
( 7.. WEBB, LTD.) PHONE : GERRARD 2089. Birmingham Depot: 41 Carrs Lane.
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