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We offer you Complete Reliability

with the

fabulous

‘MECATRON’
Tx. for single or 3 channel opera-

METZ

tion

3 CHANNEL HAND HELD Adaptor

with Micro Buttons

sistor Gruner relay
3 CHANNEL

METZ ‘BABY’

SINGLE CHANNEL TONE RECEIVER.
Gruner relay é volt, 2000-3000 c.p.s. =

METZ ‘MECATRON’ Rx. All Tran- .

ADAPTOR
PLUGS INTC THE MECATRON Rx.

MET

Universal
£16/18/6
£2/15/0 :

£13/13/6
SIMPLY

£12/3/0

£10/o/o;

R/C
EQUIPMENT

@ R.C, UNITS e
Graupner  ‘Bellaphon three
complete 3 Channel unit with
fabulous performance. £45
Graupner ‘‘Standard'’ receiver
three valve, magic eye tuning.
60 volt—I134 volt. Good range.

£6

© NEW ENGINES AT
BARGAIN PRICES

Q.5. Max Il 35 6cc Glow. 98/-
0O.S. Max 11 29 5¢cc Glow., 80/-
O.5. Max 11 15 2.5¢cc Glow BO/-

e ED. R/C UNITS e

Black Prince/Arrow one single

tone unit complete. 373/«
Black Prince/Arrow 4 four
tone unit complete. 575/-

Blacle Prince/Arrow & six tone
unit complete. 649/-
ED Octave 8 reed relay. 60/-

ED Bleep Relay. 24/-
ED Multi Servo, 70/10
P100 Relay. 31/-

® R/C ENGINES e

Merco 35 Multi 6cc. 152/-
K & B Torp 45 Multi. 230/-
O.5. Max I, 15 Multi, 145/8
0.5. Max IIl. 35 Multi. 158/4
Yeco 19 Multi 3.2cc, 170/-
Tornada Twin 5cc Glow. 232/-
Taplin Twin 7cc. 170/-
A.M. 15 Multi 1.5 cc, 70/8

ALL STANDARD ENGINES IN
STOCK

FULL SERVICE ON
ALL R|C GEAR

® DEAC CELLS o

225 DK 1.2 volt. 3/11
225 DK 3.6 volt pack. 14/-
225 DK 6 volt pack. 25/-
225 DK 7.2 volt pack. 28/-
450 DK 7.2 volt pack.  50/-

Charger with instructions 20/-

* A PERSONAL MES-
SAGE. May we wish
everyone the very best
for the festive season—
and successful modelling
n 1961. Sincerely
Roland & Roy.

® R/C PLANE KITS e
R.M.A. Viking 2.5-5¢cc. 132/6;
R.M.A, Vagabond  2.5-5cc,
125/-; Yeco Wh. Cloud, 3-5cc
139/-; Sterling PT 19, 2.5-3.5

cc. 73/9; Sterling Wizard
Bipe., 124/3; Guillow Explor-
er 3.5-5cc, 150/-; Berkeley

Privateer 2.5cc, 79/6; Graup-
ner Satellit 2.5¢cc. 105/-; Ami-
go Sail Plane 71", 47/6; Pas-
cha Sail Plane 68", 53/3;
Schuco Auster 1.5-2.5cc. 67/6;
Bergfalke Sail Plane 907,
115/-; Topfiite Orion 5-10cc.
215/-; Blackwell T 100 2.5-5
cc. 109/6; KK Junior 60 2.5-
Scc. 58/-; Mercury Galahad
1.5-2.5¢cc. 36/-; Mercury Mata-
dor 1.5-2.5¢cc. 25/3.

BONNER DURAMITE

The obvious Servo wused by
experts for Multi.

£5/4/0.
MK. 11 STANDARD escape-
ment. 23/7; Babcock Com-

pound Actuater. 72/6: R.M.A,
Mactuator, 23/7; METZ ‘Me-
catronic’ Servo. 78/-: F.R.
Cnmpaund Actuator. 49/11;
F.R. 4 Pawl Clockwerk. 44/3.

ROLAND SCOTT LTD.

147 DERBY ST., BOLTON

BRANCH SHOWROOMS

TELEPHONE
BOLTON 27097

97 RAILWAY ROAD, LEIGH. Tel. LEIGH 72673

® EXTENDED PAYMENT

All equipment over £8 is

available on Extended Pay-

ment Terms, Call, write
or phone,




NEW MULTI - CHANNEL
RADIO CONTROLS

This entirely new equipment, the most
- advanced obtainable, is the result of
U months of research, experiment and

exhaustive flying tests.

Recent success in the World Cross
Country Record and the British National Champion-
ships are conclusive proof of the high performance and
outstanding reliability of E.D. Radio Controls.
llustrations show Black Prince /6 Transmitter, Black
Arrow /6 Receiver and a Multi-Channel Servo Unit.

Send for illustrated boollet giving
full details and technical informa-
tion, Price 1/3d. plus 3d, postage.

ELECTRONIC
DEVELOPMENTS
(SURREY) LTD.,

ISLAND FARM ROAD,
WEST MOLESEY, SURREY

OUR SPECIALI‘"ES , Transistors, Quartz Crystals,
e VYalves & Miniature Components
Trade enquiries {nvited. Ca?;“‘f:;:;g“ Compare our prices

® We can supply most of the components used in this and other magazines ¥\
and booklets. If unobtainable we can suggest suitable replacements.

TRANSISTORS AND
MINIATURE
COMPONENTS

——

'--.--III-RIIIII..IIIIIIIIIIII‘

Transistors

FROM 3?6 EACH

RADIO CONTROL
RECEIVERS

@ ‘305’ 4-Transistor Single
Channel, all components,
89/6 (p.p. 1/6).

We stock the largest range of
Transistors and components in the
country fer the home constructor.

@® 3-Channel, 3-Transistor,

NOW ~ OVER ’ the smallest yet, 50/-

WE HAVE 60 TYPES IN | (pp. 1/-).

YOUR ITEM STOCK | -
IN STOCK ! VALVES

SEND FOR NEW FREE
LIST WITH DATA AND
USES

New List over 800 Types.
Free on request.

Free List and Data on Request.

[smoaunsEEnEEEEREnEEE

QUARTZ ' _CRYSTALS | HENRY'S RADIO LTD.

® 27 Mc/s Third Overtone,

001% ......... each 30/- 5 Harrow Road, LONDON, W.2
Holder To Suit ...... 1/- (al junction of Edgware Rd. and Harrow Rd.,
5 Paddington.) Tel. : PADdington 1008/9

4th Harmonic Types, Shop Hours : Monday to Saturday, 9 gt p,’.*{l,
each, 5/- Thursday 1 o’clock. Terms : Cash with order or

C.0.D. Please allow postage with all orders.




Modelling ORION Ed. KASMIRSKI,
Costs KIT World  Champion
Al'e The most complete kit ever made for multi-control
Down FROM STOCK—

4%, £10150 2}

OR ON THE BEST. OF TERMS : Deposit 42/-, 6 monthly payments 33/-

® E.D. R/C UNITS @ SERVOS AND ACTUATORS
Black Prince/Arrow, sin. tone £18.13.0 Bonner ‘Duramite’,—multi servo 104/-
Black Prince/Arrow 4 tone £28.156 RMA Mactuator 23/7
Black Prince/Arrow & tone £3294 FR 4 Pawl Clockwork Actuator 44/3
Black Prince/Arrow 8 tone £36.8.11 FR Compound Actuator 49/11
Black Prince/Arrow 4. Crystal £31.14.6 New Metz “Blip” Actuator 33/10
Black Prince/Arrow 6, Crystal £35.8.0 E.D, New Multi Servo 70/10

HIRE PURCHASE TERMS ON ALL ORDERS OVER £8.

For all the latest in R/C, Phone (72673), Write or Call—

LEIGH MODEL CENTRE 7 Reitway R Leigh, Lancs

Now 'available I

The latest Japanese engine
designed especially for

Radio Control, the

KYOWA 45 R/C

Capacity : 7.5 cc. Weight: 105 oz.

FEATURES  COUPLED  INTAKE
THROTTLE AND EXHAUST RE-
STRICTOR WITH IDLE ADJUST-

MENT SCREW.
Price, complete with glow plug, and
spare prop nut, only— BINDERS
£6.6 .0 in handsome leathercloth with
Limited supply so write NOW. gold blocked name plate on
HOME CONSTRUCTORS—Write for full spine to take twelve copies of
details of the new ‘Veroboard’. your R.CM. & E. COp]eS open
flat and can be removed un-
MALCOLM DOUGLASS marked for annual binding.
RADIO CONTROL EQUIPMENT AND Price, inclusive of 'IZ/ 6
ACCESSORIES postage - - - - -
19 BYRON DRIVE, RAWCLIFFE| RADIO CONTROL MODELS &

ELECTRONICS
LANE, YORK. 38 Clarendon Road, WATFORD, Herts
e R S B e




RADIO AND ELECTRONIC PRODUCTS

G. HONNEST-REDLICH, 44 SHEEN LANE, MORTLAKE, S.W.14

Telephone :

PROSPECT 9375,

THE COMPLETE RANGE OF RADIO CONTROL EQUIPMENT

From compenents to complete kits of parts there is R.E.P. equipment to satisfy novice
or champion, for aircraft or boats designed and produced by practical experts.

OCTONE

‘“ UNITONE *’
Single Channel Tone, Exceptional Range,

“OCTONE”

Eight channel simultaneous crystal controlled

X. 10 oz. receiver.

COMPLETE EQUIPMENT
combining range, reli-
ability, durability, achieved

by up-to-date “ Tone
Systems .

Full 12 months’ guarantee
“REPTONE"

SINGLE CHANNEL

Unit construction with Plug-in
batteries and Motorised Com-
pound actuator, complete,

£15/8/0. .

“UNITONE’’ single channel
tone. Hand held transmitter
£9/3/0. 2: oz. Receiver
£7/7/6,

“TRITONE” 3 channel reeds.
Hand held transmitter £9/6/6.
5_oz, Receiver £11/6/6,

“ QUADRITONE ”’
4.Channel, crystal controlled

Transmitter, oz. Receiver,
£29/0/0,

“‘SEXTONE” 6_channel
Crystal controlled transmitter
with ‘ Joystick ''. 8-oz. Re-
ceiver £31/17/3.

reeds.

“OCTONE’ 8-channel reeds.
Simultaneous operation. Crys-
tal controlled Transmitter and
matched 10-0z. Receiver £50.

NOTE.—Unitone and Tritone Transmitters are available
crystal controlled at extra cost of £2/7/0 & £2/14/0,

A FULL RANGE OF

ACCESSORIES :
R.E.P. { oz. Relay ... 24/.
3-Reed unit . 35/-
6_Reed unit ... 50/.
8-Reed unit ... .. 60/-
10-Reed unit ... ... B80/-

ACTUATORS
“MINI  UNIAC' motorised
52/-. “OMNIAC’ motorised

for single or multi 60/-.

NEWI! 27 x 2% x 2
Tx. H.T. Convertor.
6v. to 135v, at 25
m.A, £8/10/-.

KITS

““AEROTONE'" Receiver, Sin-
gle or multi.channel *‘tone"
83/-., “"AEROMODELLER" Re-

ceiver, Single channel ‘‘car-
rier'' 64/-. ‘“PRINTED CIR.
CUIT"  Carrier transmitter

pre-tuned 20/6. ‘*‘MODULA-

TOR' tone generator 38/8.
‘“P.C."" and ‘*Modulator’ com-
bined are suitable for the

“Aerotone’’, All kits are pre-
assembled and contain  all
finished components,

% EXTENDED PAYMENTS available on equipment from £15

from your local model shop

% R.E.P. STAR POINTS »%

Y “Tone stability” achieved
by use of tuned high Q
chokes in all transmitters,

% “Receivers” totally en-
closed. Protected from dust
and exhaust fumes,

% “Temperature” stability
ensured by choice of high
stability components,

% “Sextone and Octone”
fitted with original “neon
flasher” battery voltage indi-
cator.

¥ Gold Plated Reeds. Re-
quire no maintenance,
% ‘“Pretuned”, no adjust-

ments or tuning required,

% You can order R.E.P, equipment
S.A.E. for Price Lists and Information.

Trade enquiries invited.



ORBIT
12 Months to Pay.

As well as complete Orbit Transmitters and
Receivers—(S5.A.E. for Hire Purchase details)—
1 can now supply, to order, accurate circuit dia-
grams and parts lists of all the components used.
The placing of an order assumes acceptance of
the following conditions :

1. No correspondence with Orbit or myself
about layout construction, tuning, operation, or
any other problem associated with the ‘home’
construction of these units.

2, All parts are checked before despatch, and
carefully packed, therefore no claims to be made
for damage or malfunction,

3. All commercial rights reserved,

4. Parts YOU order incorrectly cannot be ex-
changed.

5. Quoted prices do not include Postage (by
Air or Surface) or any Import Duty to which
certain parts may be liable.

6. Equipment not assembled by ORBIT Elec-
tronics in America must not be described or
advertised as Orbit.

I am indebted to Orbit for their co-operation
with this service and believe it to be the first
time that such an offer has been officially made,
but please note, we are NOT offering a kit of
parts—you must order each component indi-
vidually. Send 2/éd. for circuits.

Please excuse the apparent severity of these
conditions but they are necessary to safeguard the
ORBIT reputation for quality and reliability,
This offer is made so that modellers with techni-
cal qualifications, but who may be prevented by
financial or Import Restrictions from purchasing
complete equipment, may now possess top quality
American equipment multi.

S.A.E. for leaflet on BONNER PRODUCTS.

COBBR Hobby multi servo, IMMEDIATE
DELIVERY. 2 relay operation. Lightweight.
Powerful. Economical. FOR ANY control. Wt, 2
ozs. Power 4 |bs, £4,

COBB Hobby Model S.N. Motorised Single
Channel Rudder Operation. Sequence operation as
with a simple rubber driven escapement, Oper-
ates from 1 relay. Also suitable for 1 channel, 2
position, motor control with multi receivers.
Wt. 2 ozs. Power 4 lbs. £4.

COBB Hobby Model 3P. Motorised 3 position
for single channel boat steering or multi channel
3 speed engine control or trim using 1 relay.
Wt. 2 ozs. Power 4 lbs. £4.

BONNER R. E. YARICOMP. Sclective, Com-
pound, Rubber Driven, Escapement. For single
channel radio. Left, Right, Up, Engine. Described
in R.C.M. & E., July issue. £4.

GRAUPNER Servo Relay. Ref.: R.C.M. & E.
July issue. Single channel Rudder and Engine con.
trol. ldeal for 6 volt Receivers as it can be re-
liably operated from the same 6 volt battery.
Also modifiable (there’s no such word!) to
operate engine control.

ALL PREVYIOUSLY advertised items, if still
in production, are still available. See adverts in
all back issues of Radio Control Models and
Electronics, and Aecromodeller. Subscriptions
arranged to American Model Magazines,

ORION ‘SUPER-KIT’, £11.10.0.
Trade enquiries invited.

Ed. Johnson, Radio Control

LARKHILL WILTS ENGLAND

Iz 1S BT

Phone
BR!%%ION SAL BXGOVT. ELECTRICAL SURPLUS

RECEIVERS

Radio cantrol built ta our specification and
incorporating a 354 valve and special high
resistance relay, Weight 44 ozs.; O.A. size
3 x 24 x 2% With 4-way battery plug,
59/6d., postage 1/9d. Battery to suit
B.114 Ever Ready, 8/-, postage 1/3d.

CONTROL UNITS

12-24 Magnetic type rotating cams, opera-
ting 5 sets of contacts in sequence. Used
in radio controlled boats will give 3 rudder
and 2 motor positions. Price 10/éd., pos-
tage 1/9d.

TIME DELAY UNITS

Consists of a small geared escapement mech-
anism, wound by pressing button at side of
case, and electromagnetically released when
12-24 v, is applied, Price 6/-, postage 1/6d.

SIGMA RELAYS

5,000 ohms coil, single pole change-over
contacts. Weight 3! ozs. Price 18/6d.,
postage 1/-.

SIEMENS HIGH-SPEED RELAYS
3,400 ohms, single pole change-over con-
tacts, Price 17/6d., postage 1/-. Minla-
ture sealed tyoe, 21/-, postage 1/-,

Send for Catalogue No. 14.
500 items 2/. p. and p, 6d.

BIRMINGHAM |/
and MIDLANDS °

Your

Radio - Control  Supplies

obviously means

"HORNTON'S™

All proprietary brands in stock ;
full range of boat and aircraft kits,

Diesel Engines, Electric Motors,

Hire Purchase Facilities

CITY BRANCH:
32 Stephenson Street,
Birmingham 2
Telephone : MIDland 0972
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NO MORE RELAY FAILURES
if you fit a

MANNINGS SERVISTOR

1 SERVISTOR REPLACES
2 RELAYS BUT WEIGHS
LESS THAN 0.6 oz. Size
L 17/8" x11/16" x 7/16"

Full size picture shows P.C. side, components are impregnated with
"Cryistic 191" resin.

3 P.N.P. MULLARD TRANSISTORS

2 P.N.P. MULLARD COMPUTER TYPE SWITCHING TRANSISTORS
2 POINT CONTACT DIODES

£5 15s. 0d.

Maximum current to servo motor | amp. (peak).

Steady current 0.5 amp.

Maximum voltage 5 + 5.

Operates from servo supply plus 1 U 16 cell.

Fail safe circuit eliminates damage to transistors if both reeds to
one unit operate simultaneously.

Parts for ''Servistor" available for
home construction. Stock of most sub-
miniature components for early delivery.
Note the size of our sub-miniature re-
sistor shown full size compared with
standard "Miniature" 1 watt., values
from 47 220 k. 1/2d. each.

Please add éd. for postage on orders below 10/-.
S.A.E. for lists or with any enquiry.

MANNINGS SALES AND SERVICES LTD.

(INDUSTRIAL DIVISION)

107 MILL ROAD : WELLINGBOROUGH : NORTHANTS
'Phone 3496-7 (Extn. 1).
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Here, There & £ mwu/w/ze

New Year Prospects

ow nice to be starting another clean
new diary full of determination
that every important date will be reli-
giously marked on the appropriate page,
and the innumerable “things to do”
noted down in good time for them to be
finished when required. But alas after
only a very few weeks we tend to revert
to scraps of paper for notes which get
buried in the pile on the editorial desk,
and memory as ever proves a poor sub-
stitute for writing it down. So that if
correspondents do sometimes have to
wait longer than they feel their due,
please accept this as our humble
apology. Others who sometimes get 1m-
patient as those casual contributors who
do not know the ropes regarding pay-
ment for their contributions. Contribu-
tions are normally paid approximately
the middle of the month following
publication of their offerings, that is to
say, articles in this January issue,
appearing on the 10th December will
be rewarded about the 14th January.
So please don’t worry until that date 1s
well past. In the case of overseas con-
tributors we usually ask them if they
want the money sent, or would prefer
it to he credited to some British firm
whose goods may be more precious in

s C O NTENTS

'HERE, THERE & EVERYWHERE 8
“POTTING PROCEDURE" ot 11

A POWER CONVERTER 14
DEAC CHARGER 3 16
WINDY KREULEN'S ALL TRANSISTOR

RX. 17
BASIC RADIO PART III 19
RUBBER POWER ESCAPEMENTS A |
OIL YOUR CONTACTS . 23
MODIFICATION OF THE A'M TRAN-

SISTOR RX. ... 24
SKY LARK 25

Subscription Rates

their part of the world than our cheque.

May we take this opportunity of wish-
ing our readers and contributors every-
where the best of everything for 1961,
and give our assurances that we shall
be doing our utmost to provide a
regular and varied selection of material
to this end.

Volume 1 Indices

In order that volumes may run with
the year, we are concluding Volume I
of Radio Control Models & Electronics
with the December, 1960, issue. This
means that the volume will be some-
what slimmer than in future years, but
enables us to start Volume II with this
January number. Subscribers should be
receiving a copy of the index for bind-
ing in with their copies with this issue.
Other readers who would like a copy
can obtain one by sending a stamped
addressed envelope and a postal order
for 6d. to our editorial offices. Enve-
lopes should be large enough to take it
without folding, otherwise, if required

for binding rather than reference, it
must necessarily arrive creased.
No Litter ! Is this a Record ?

One rally at least seems to have

solved the great litter problem which
makes more bad friends amongst those

SIX FUNCTION CASCADE TYPE

ACTUATOR 26
MODULATION TECHNIQUE PART 1Il 31
RUSSIAN TRANSISTORISED RX. 5 34
TUNING AND  ADJUSTMENT OF

CRYSTAL CONTROLLED TX, ... 36
McQUERY COLUMN ... 39
INTRODUCI'ION TO TRANSISTORS

PART 43
D.C. AMPL]FIER & RELAY ELIMI-

NATOR 15
REVIEW : METZ MECATRON TX. &

RX. 3-CHANNEL ... 46

: 12 months (home), 28/6; (overseas) 27}6
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able to provide flying field facilities
than any other single cause. Ed. John-
son writes as follows: “While flying at
Wallop on Saturday, the C.O. came to
watch and asked that we thank every-
one who attended the Southern Coun-
ties Radio Rally for their co-operation.
Not one item of litter was left at the
end of the day and he was very pleased.
If you can find room to express our
thanks we would all be grateful”. This
is almost front page news, Ed., and a
fine example which shows it can be
done ! :

R.E.P. in Damascus

Cover picture this month shows a
Fordson tractor outside the British
Pavilion at the Damascus International
Trade Fair. To the left will be seen
John Dumble of R.E.P. wielding a
chest-slung Tx. which is operating this
hefty agricultural monster. John tells
us that temperature was about 110° F.
in the shade when pictures were taken:
exposed metal became too hot to touch;
but the radio functioned perfectly. As
a footnote, similar sets, he adds, have
been operated in Fordson Major and
Dexter tractors from Australia to the
Arctic  Circle. ‘echnical details of
equipment are: Tx. is an industrial ver-
sion of the Octone, powered by a 6v.
accumulator; Rx. i1s a valve superhet,
with a standard 8-reed unit operating
primary relays, which in turn operate
12v. slave relays necessary to switch the
high actuator currents (by model stan-
dards); a ninth channel is obtained by
cutting the constant “background” note
on the Tx. (lower than the lowest reed),
allowing the “fail-safe™ relay to drop
out and release a solenoid, which cuts
the fuel supply (the Dexter has a three-
cylinder diesel engine). Four reeds
operate the clutch and steering by sole-
noid-operated hydraulic valves; two
reeds operate an clectro-mechanical jack
to raise and lower an implement (a
harrow was used in the demonstration
compound at the Fair) and the other
two control the “D.A.R. valve”, which
operates the power—take-off pulley.

International Boat Show

Once again the Boat Show now
“International”™ in title is upon us. It
will be running at Earls Court from
January 4th to 14th. Organisers as
usual are the Daily Express and we are
again invited to join with them in a

This converted toy ;
caterpillar tractor was :
seen at Ulm radio
equipped. About 15 in.
fong, builder unknown
—can a German reader

help ?

model boat display, which our big sister
magazine Model Maker is arranging.
R/C boats will be on display, and
demonstration exhibits are under review.
We hope that H.M.S. Wolvertown and
her builder, Mr. P. Drake (see last
month’s 1ssue) will be in attendance for
part of the time, and we are arranging
a simple demonstration unit with an
E.D. Black Prince and Arrow 4-channel
set-up to show the beginner where
things go and how they work (we shall
not aspire to why on this occasion!).

“Sandy Dean’s Schooldays”

We have been enjoying “Lion” one
of Fleetway’s boys’ comics, particularly
for their model strip “Sandy Dean’s
Schooldays” which features the usual
skullduggery of such strips interwoven
with radio controlled model aircraft.
Endeavouring to identify components
used in the story provides quite an
amusing hour. “The diesel twin crackled
into life steered by the amazing control
box held by Skimpole” . . . Isit a Tap-
lin Twin . . . has Skimpole improved
on the McQue box . . . then when the
model 1s making loops round its rival

. is Skimpole actually Charles Riall
in disguise ? We can hardly wait for
next week’s denouement!

Cheap at the Price

Strangely enough very few readers
have drawn attention to the “bargain
price” quoted for Transmites in our last
issue. We must have been wishfully
thinking of the dollar devaluation to
translate nearly $30 into £5/5/0. So
please don’t bludgeon your supplier and
quote us on price!
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Pity the Poor Contributor

Like Barnum we cannot hope to do
more than please some of the people
all the time and all the people some
of the time. Comments (adverse) range
from criticism of the extreme simplicity
of some articles to grumbles about the
size 7 heads required to wunderstand
others. Again, we publish an oscillo-
scope article, and some readers say it
1s out of our orbit (what about the
Electronics part of our title kind sir?);
others write in to say how much they
are enjoying making it thank you. Now,
we have an indignant member of the
trade, who shall be nameless, who con-
siders our Modulation Technique series
“unkind to the trade” since so large a
proportion of them follow the author’s
“common but incorrect methods of
modulation™. He gives an analogy from
the motor trade that the ideal gearbox
should be infinitely variable, but is not
adopted commercially. The new Dutch
DAF, incidentally, hgs got such a gear-
box! We are unabashed, and maintain
that theoretically perfect standards
should always be considered — whether
thy can be adopted practically or com-
mercially cannot alter their perfection!

Queer Queries

Some of the questions we are asked
to solve in McQuery Column ramble on
for several pages, with everything bar
the enquirers’ birthday mentioned, to
end with an extremely simple problem.
A lot of time has to be spent sorting
out the meat from such letters. Even
more questions are so brief as to be
curt, which makes their solution vir-
tually impossible without a vast amount
of practical work. Could we ask
readers, therefore, to set out their ques-
tions clearly, stating what steps if any
they have already taken or what tests
they have applied before deciding the
job was beyond them. If they wish to
write on other matters at the same
time, would they kindly do so on a
separate sheet. In this way, general
correspondence can be handled as such,
and queries passed to those experts
most competent to deal with them.

Aircraft Radio Control Club

November 6th proved to be a very
successful day for the A.R.C.C. meeting
at Odiham. The weather couldn’t have
been better and as a result the standard
of flying was high.

Pylon racing seemed to trouble some

of the competitors and the results indi-
cated that a good deal of practice is
necessary if the quality of flying is to
equal that of “multi”. Frank van den
Bergh came a cropper after the turn
and managed to write off his model
completely.

In the multi class Chris Olsen lost
elevator control on landing and cracked
up his fuselage, etc. He hastened to
say that it was due to the fact that he
was using the “Nike” super-het con-
verter and not his usual Rx.

Paul Rogers of High Wycombe put
up an impeccable performance helped
by “Dad” and was far ahead on points.
Charles Riall performed well as usual.

Results were:—Multi: Ist, P. Rogers
(HW.; 2nd, C. Riall; 3rd, Brooks.
Single: 1st, G. White; 2nd, J. Dumble;
3rd, — Yates. Pylon: l1st, Chas. Riall
at 41.5 m.p.h.

“Hilms Will Be Shown!”

What to do when a hall has been
booked, refreshments laid on, guests
and their ladies invited for a film show
and social and then NO FILMS ARRIVE
was the dilemma facing Sutton Cold-
field R.C.M.A.C. chairman Bert Marsh
recently!  Frantic scurrying round to
borrow films for a makeshift substitute
programme enabled a belated start to
be made with an audience 60-strong
and then, the Projector broke down
irreparably!

With unabated aplomb, a tea break
was suggested, and the interval utilised
for yet another mad chase for another
projector and the club’s own amateur
8mm. films. So at length a good time
was had by all—or should we say,
nearly all . . . for Bert Marsh will soon
have lovely grey hair to match his
lovely grey Phoenix if this sort of thing
goes on!

R /C at Photokina Fair

We see from reports of the German
Photokina Fair that at least one Japan-
ese firm is now selling cameras com-
plete with R/C triggering equipment for
remote control, either for naturalists—
an obvious must—or for use where a
live operator could not get in, or sub-
scquently not get out (some public
meetings, perhaps?). Vic Rigby of
E.D.s tells us that his firm have made a
number of one-off sets for Press
Agency work on the same lines, mainly
to set off remote placed flash where
extending leads would be impossible.
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A simple method of en-
capsulating receivers and
other small items of
equipment within the
scope of the do-it-your-
self fan with none of
usual disadvantages of
the system, described by
a practical expert.

Introduction

GREATER use and much more enjoy-
ment can be obtained from a well-
made radio controlled model if the
radio installation continues to function
without breakdown or failure. This free-
dom from defect is a state of reliability
we are all seeking. Models are lost or
damaged, competitions lost and pleasure
trips spoilt because something unex-
pected ‘let us down’. Much of this
trouble can now be avoided with good
design and installation, but the inevit-
able environment that models suffer
will often nullify the best efforts.

These environment hazards fall under
the broad headings of—vibration, shock,
damp or moisture, dirt, foreign matter
such as fuel, mishandling and some-
times extremes of temperature. Any of
these conditions can cause a failure
somwhere, particularly in unprotected
connections and where parts are close
together.

Encapsulating the whole equipment
in a sealing or potting compound
can reduce these hazards down to an
acceptable level, where reliability is
such that a radio could be kicked
around, plunged into water or left in

" compound (see fhgure 1).

“"Potting
Procedure”

By Sgn. Ldr. STAN SARLL,
R.A.F., A.M.(Brit.), l.R.E.

Model

the sun and still work properly.
radio control equipment often suffers
treatment as severe as this and yet we
still expect it to continue working even
without potting.

One manufacturer is offering radio

control equipment potted into solid
blocks. Doubtless an extremely reliable
result is obtained, but if a defect should
occur, repair within the block isvirtually
impossible with present day techniques.

The technique described in this
article produces an encapsulated unit
with a high resistance to most adverse
conditions, but is still capable of com-
ponent repair by peeling off the potting
It will keep
out moisture, fuel and dirt, partially in-
sulate external temperature changes,
and probably most important, give a
mechanical strength to soldered connec-
tions and flimsy components out of all
proportion to the added weight. It can
be used for receivers, transmitters, all

Above : The author's Monitor (Decem-

ber R.C.M. & E.) duly encapsulated.

Fig. 1 (larger picture) shows prepara-

tion of the mixture in a tin lid, pre-

paratory to spreading it over the
equipment.
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soldered or screwed electrical joints,
over battery terminals in fact anywhere
requiring sealing or protection. Model
boat enthusiasts will find it an invalu-
able protection against the effect of
water.

The Potting Process
Type of Compound Used

The particular potting compound
used is made by British Paints Ltd.
(Northumberland House, 303 High Hol-
born, London, W.C.1) and is called
Electrical Potting and Sealing Com-
pound, reference PR 1201Q. It is sup-
plied in kits comprising the base syn-
thetic rubber compound in one tin with
the accelerator in a separate container

attached. Supplies are available from
Burleighs of 303 Edgware Road,
London, W.2, the smallest quantity

being i pint kits or from the makers.

Handling Precautions

The Room. Choose a cool dry
room and work quickly. The com-
pound is in no way dangerous, but soon
solidifies and becomes unworkable. If
you have to store the mixed compound
for an hour or two, the ice box in a
‘fridge’ 1s useful as low temperatures
delay setting.

Tools and Equipment. A shallow
flat square tin lid, such as a mustard or
25 cigarette tin lid is suitable as a
mixing container. Have two available
if an undercoat is to be applied. Use
the same container for both measuring
proportions and for mixing to avoid the
necessity of transferring the materials.
If you intend to mix by volume pro-
portions, cut a % in. strip of thin tin
and bend into a shape such that when

balance scale and weights will be re-
quired. The proportions will be 10 units
to one unit and since the material is
fairly light each unit may be only 1/10
oz. The only other equipment required
is a small stirring stick and a piece of

CONTROL MODELS & ELECTRONICS

FIG. 2. The mixture being

spread over a receiver with

the aid of an old screw-
driver.

placed in the mixing
container it forms two
compartments, one of 1§
in. and the other of
tsth of the total area.
(It can be seen on the
table in the illustrations,
Figures 2 and 3.) If you
intend mixing by weight
proportions, a sensitive

clean rag.
Cleanliness. The content of the
larger tin is extremely tacky, like

treacle, and when handled it somehow
manages to contaminate tools, clothing,
table and anything lying around. Al-
though it can be cleaned off with
Toluene solvent (obtained from Ilarger
branches of Boots Chemists) it is better
to work methodically and avoid the
mess. When the tin is opened, place
the sticky lid away from other objects.
Pour the ‘goo’ over the same part of
the rim each time, and pour slowly
using the stirring stick to stop the flow.
Wipe off any unwanted spots before
proceeding further.

Preparing the Radio

First ensure that the electronic equip-
ment to be potted is PERFECTLY SERVICE-
ABLE. See that there are no loose joints,
pieces of solder, dirt or other imperfec-
tions and that the equipment is really
clean and dry. Remember that what is
inside at this stage will be trapped in
by the potting so check first. Make up
a celluloid masking around any reed or
relay armature and contacts; frames
and coils can be potted in to improve
rigidity. Fit the masking so that it can
be lifted out when the compound has
set. Arrange a support for the equip-
ment to hold it firm and level while
pouring. FEach side can be potted
separately if required.

Preparing the Main Mixture

In the larger container is a white
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liquid of treacly substance and to this
is added the accelerator in the small
container. This is a red-brown coloured
paste and when mixed with the main
compound in correct proportions pro-
duces a resultant light milk chocolate
coloured ‘goo’.

Ideally the whole of the accelera-
tor should be added to the base com-
pound to obtain the exact proportions
of 10 parts of base to one part of
accelerator by weight (or 15 parts base
to one part accelerator by volume). If
this quantity is more than required for
the job on hand, smaller quantities may
be measured out using the scales, or
the ‘proportion measure’ fitted into the
mixing container.

Preparation by Weight. Place the
mixing container on the balance
scales, and weights equal to 10 units
plus the container weight on the other
side. Pour the base compound into the
container until balance 1is achieved.
Add a further one unit weight to the
others, and drop a small quantity of the
accelerator into the base compound
until balance is again achieved.

Proportion by Volume. Place the
‘proportion measure’ in the mixing
container and pour sufficient base com-

Above ; A R.E.P. receiver
which had been encapsulated
was deliberately cut away to
change components as shown
—a change which was com-
pletely satisfactory.

FIG. 3. Breaking away the
mixture after it had set to
enable a part to be replaced.
This method is particularly
suitable for such repair work,

13

pound into the larger (15 parts) com-
partment for immediate use. Smooth it
out level, then fill the smaller (1 part)
compartment to the same level with the
accelerator paste. Carefully withdraw
the proportion measure, wiping off
compound and paste which has adhered
to it using the stirring stick and adding
that to the mixing container.

Mixing. Thoroughly stir the accel-
erator into the white base with the
stirring stick until an even consistency
and colour is obtained (see figure 2).
Try not to create or trap air bubbles in
the mixture as they cannot easily escape
and will later form air pockets in the
potting.

Mixing of Undercoat

If the components on the radio
to be potted are fitted close together
or in layers, the main mixture may not
flow under them all. It is necessary in
this event to use a thin undercoat.
Transfer a small proportion of the main
mixture (the rest can be stored in the
fridge until wanted) to another mixing
container and thin with Toluene sol-
vent. Stir until an even mixture of the
consistency of cellulose dope is ob-
tained.

Applying the Undercoat

Pour the undercoat all over the
equipment to form an even thin skin.
Keep moving the equipment to let the
liquid run into all spaces but not over
the edge onto the table. Sealing the
spaces underneath components is more
important than the top surfaces. At this
stage have confidence for the equipment
now looks a ruined mess but all will
be well when the mixture is ‘cured’ or
set!

Applying the Main Mixture
Within a few minutes of apply-
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ing the thin undercoat, or even without
an undercoat if the components are
well spaced out, the main mixture can
be applied. It will not run unless en-
couraged by the stirring stick or a

small screwdriver, poke the mixture
under and around the components
avoiding any mechanically moving

parts (see figure 2). Work quickly for
the mixture will soon ‘cure’ to a firm
solid rubber at normal room tempera-
ture. This process can be improved and
hastened by heating in the oven at a
temperature not greater than 130° F.
(On the lower shelf of a domestic gas
oven set at 0 with the door not fully
closed.) In this way it should be cured
for 20 minutes.

Both sides of the baseboard can
be potted, as much or as little being
applied as you wish. If weight (and
cost) is unimportant, a complete mould

can be made with the work inside and
a cubic block of potting produced.
Cover well any leads where they leave
the equipment to reduce the risk of
fracture.

Repairing a Potted Circuit
Should the equipment develop a
fault the whole, or any part of the pot-
ting compound can be peeled off leaving
the components unmarked (see figure 3).
A rtazor blade—carefully applied—will
start the removal, then small screw
driver, tweezers or pointed pliers can
be used to poke or peel off the rub-
bery compound. Don’t apply excess
force and don’t ‘poke’ more than you
would into an unpotted circuit, but
carcfully ‘dig out’ the components.
When the fault has been recti-
fied, the uncovered area can be resealed
as described above.

A Power Converter

Once more we are indebted to GRID
LEAKS for advance news of an
interesting and easily made power
converter, which can well save its
cost in batteries over a year’s
running.

CRI
Pri TI

Sec
TCE TCa 135Volts
R1 1,000 ohms.
R2 33 ohms.
C1 2 mfd, 50v. IEIL.
C2 1,000 uuf—300v. minimum.
C3 8 mfd.—250-300v.
Q1 2N307 Sylvania or (Newmarket-B30/201P).
CR1 Silicon diode,
T1 Ferroxcube cup core wound as follows :—
& VOLT OPERATION :
Primary—38T of 26 s.w.g. or 28 s.w.g.
Feedback—25T of 28 s.w.g.
Secondary—1100T of 38 s.w.g.
5 YOLT OPERATION :
Primary—Same as 6 volt,
Feedback—Same as 6 volt.
Secondary—1300T of 38 s.w.g.

In the construction of the transformer, the
secondary is wound on the inside first, then the
primary followed by the feedback winding. This
is important for correct operation,

An aluminium plate may be necessary under
Q1 as a heat conductor.

TIIERE is a trend showing up in the
contest field, it seems, toward the
use of smaller hand-held transmitters,
particularly among the multi boys.

This trend is being pushed by the
appearance of some very excellent
transistorized power converters which
operate from the now very readily avail-
able nickel cadmium type of batteries
and make for simple, self-contained
hand-held units at far less eventual
expense than would be the case if the
usual dry batteries were used.

At the outset, of course, the cost is
rather high because it will require a
minimum of five nickel cadmium cells
of either two, four or five ampere-hour
types whichever is available and which-
ever will readily fit into your cabinet
plus the power converter itself. .

Among the power converters coming
on to the American market, there is one
being manufactured by M.C. Manufac-
turing & Sales. It is the M.C.135-15.
This model is primarily intended for
small C.W. and audio transmitters of

the single channel type, and was
designed by Bill Webb, an ardent R/C
flyer.

The M.C.135-15 is just what the title
implies. It has 135 volts output at a
15 mil. full capacity load. There is very
little noticeable ripple, very little sag
on the voltage at full output, and it will
do an extremely good job very
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efficiently from a battery input.

Another feature which makes it wery
feasible for hand-held transmitters is
the fact that it may be operated either
with 4.8 volts input or 5.8 volts input
so that it may be used with four nickel
cadmium cells for 4.8 volts or one lan-
tern type battery of the dry cell variety
for far greater economy than use of two
675 volt of the dry battery type.

Very small in size, this unit is of the
printed circuit board type, full size
pattern for which is shown, as well as a
top view, the components in position.
Input power on the original was pro-
vided by four two ampere-hour A.B.C.
nickel cadmium batteries, while the fifth
battery is used as a filament supply.
Each of the nickel cadmium cells, of
course, has a 1.2 volt output even under
load and this means that you have a
potential input of 1.2 volts to the fila-
ment and 4.8 volts to the power
converter.

Having a drain of about 500 mils.,
depending upon the type of transmitter
with which it is used, the power con-
verter is extremely easy on batteries of
any type. With the two ampere-hours
almost four hours of continuous opera-
tion can be had, which is a lot of flying
or boating in anyone’s language.

Another strong point to recommend
the M.C.136-15 is that it can be used
with a 6 volt type of lantern battery.
In this event, of course, the 5.8 volt tap
must be used. (This is not shown on
the schematic). If the transmitter is of
the type requiring a 1.5 volt filament, a
separate 135 volt battery must, of course,
be used for this supply. Should it be
intended for use with a 6 volt type
transmitter such as the M.C.25-T tone
transmitter, only one battery is required
of the 6 volt type since 6 volts may be
used for both the power converter and
for the filament. However, in the
interest of ultimate economy and trans-
mitter case balance, two of the 6 volt
type lantern batteries may be used—
one for the filament and one for the
power converter —with exceptionally
long life. It has been found by mem-
bers of the R/C club that one lantern
battery will last in excess of two 673
volt transmitter H.T., supply batteries
which cost considerably more.

While the M.C:135-15 power converter
is intended primarily for single channel
C.W. and audio equipment, M.C. is
busy working on a more powerful unit

15




16 RADIO CONTROL

E have been trying a neat little

charger for DEAC cells which is
now available at £1. As it comes it is
plain encapsulated cell with (in our
case) three leads. It requires to be
mounted and connected in accordance
with instructions supplied, which should
be carefully followed since errors may
lead to destruction of the unit.

The unit is live to the mains and
great care must be exercised by the user
in order to avoid shock. Our panel is
designed to hang up adjoining the
power source and reduces these risks to
no more than those of, say, inserting a
three-pin power plug.

The sample we have is marked LG
225 and 220v. so presumably is only
suitable for use with DEAC 225 on
220v. mains.

Warning is given in the
turer’s instructions as follows:

manufac-

POWER CONVYERTER

which has been extensively used by the
multi channel boys in their Orbit and
similar 8 and 10 channel equipment and
which will perform a beautiful job with
the Kraft 8 and 10 channel dual and
triple simultaneous units when they
become available. This unit will be
known as the M.C.135-30 power con-
verter and, while not yet obtainable,
will appear on the American market
soon. It will command a somewhat
higher price but will give excellent
regulation and very little ripple and,

MODELS & ELECTRONICS

DEAC
Charger

Tommy lves
makes up

a mounting

for this new unit

MAINS
o (o]
? 9
GREY
BLUE
CHARGER
RED
l+
BATTERY.

(1) The battery must be connected
before switching on. If not the charger
will be irreparably damaged and no
responsibility =~ whatsoever can  be
accepted by us unless this simple but
extremely important rule is strictly
observed.

(2) The charge is 14 hours from full
discharge to full charge. If the cell is
left on after this presumably the charge
continues and the battery may swell.
It is not therefore a constant voltage
charger.

(Continued from page 15)

since it has been so successfully tested
with existing multi-channel equipment,
will find a ready market among the
multi  boys. With simpler single
channel and C.W. equipment, where this
drain is not required, the M.C.135-15
would appear adequate.

So by the courtesy of Grid Leaks we
present this circuit, printed circuit board
outline, and wiring data for those do-
it-yourself builders who wish to build
this unit without waiting for the com-
mercial supply to become available.
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Windy
Kreulen's

e T ey

All - Transistor Receiver

Our Dutch Correspondent also
has some typical comments on
the use of transistors and other
parts seen from his essentially
practical viewpoint.

Wl—llLS’[‘ waiting for plans of my new
model I have been making up all-
transistor receivers—you see my hobby
for the past four years is to build any
circuit I can obtain. I approached the
subject of RF transistor stages in five
different ways to see which circuit
offered the best results. My opinion:
The RF stage with a transistor gives
much less power and is less selective
than a valve stage. To get the maximum
out of it rather critical adjustment and
selection of components 1s necessary.
This calls for good test equipment and
some knowledge. The lack of power
can be overcome by using one more AF
amplifier stage and for this reason I use

done with three if good quality trans-
formers are used. But transformers
take room and weight and are more
expensive.)

You may like my set up. It is nothing
special, in fact the Schoorel Rx. (itself a
simplified T.R. 4.5) again amplified!
But WITHOUT transformer coupling.
The single transformer used is not im-
portant—I mean it has no important
job to do, so any make will serve! The
results I obtained are excellent, and I
have been able to build the set on a
PC panel 26 x 65 mm. inclusive of
relay.

Here are some random comments on
construction, components used and so

a total of four transistors. (It can be on; you may find it necessary to make
*NC
' Y
¥ o ' Ml 23 T ol
turn | - 6 valt 1
i RY I
12 turns | 39 15 300 :
. | 5 rmg
I0yF E scap.
= |]+ | | 6\![}“_"
1000 - b
k=]
15 __‘L:oqu :
K0 32ulr € volt )
10yK == I0yF == v
16 volts O Svolt e oS
[ L1l
0CI70 22 KN | (0CI13) {68 13) (0C 14)
oc 7 0C 71 oc72

Super reg. park
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some changes if available bits and pieces
differ.  All resistors are I watt or
smaller if obtainable. All condensers
are of ceramic type except 10,000 pf.
across transformer. This can be any
type. I have used 10 uf. 16v. electro-
lytic condensers as these were the small-
est I could obtain. R.F.C. not too
critical for normal operation, but for
best results some different types should
be tried (I use the type G. H. Redlich
puts in his Unitone, etc.). The R.F.C.
has to some extent influence on the
sensitivity.

We use 6 volt because one pencell
does not add much weight to the battery
pack and due to less m.A. through a
300 Q2 relay we do not need an OC 76 as
switching transistor but use the less ex-
pensive OC 14. This is a transistor that
equals the OC 72 but is not exact to its
specification and is sold as an experi-
mental transistor at one-third off the
OC 72price. On the same battery pack
we run the escapement that should have
a D.C. resistance of about 50 £ and not
the normal 8 & type. One must rewind
one’s own, or buy the Graupner relay
SeIvo.

The receiver “likes” a long aerial =+
1 metre long and an audio tone from
the Tx. of about 900 c.p.s. (depends on
the transformer and C). Only one trans-
former is used as these things are: (q)
expensive; (b) take too much room; (c)
good ones are hard to obtain—in
Holland and Belgium anyway. The only
one has not much to do and the small-
est (and less efficient) is good enough.
The very small ones are not so good
for coupling RF stages to AF stages.
That is why we prefer RC coupling.

There are some advantages in using
transistors only in a receiver for model
control—but there are disadvantages.

Advantages :

1. Less vulnerable in the event of
a crash;

2. Smaller Rx. can be built;

3. Only one battery need be used
—4.5 or 6 v. and the result is
fewer wires and single pole
switch;

4. Unlimited life if care is taken
not to ruin the transistors;

5. Needs no carrier if quench noise
and hiss of super-regen stage is
filtered out, thus saving Tx. H.T.
battery;

6. Good positive action of low re-
sistance relay.

Disadvantages :

1. H.F. Transistors rather expensive
(four times price of a valve in
Holland);

2. H.F. stage must be constructed
very carefully and power from
this stage is very little;

3. Quite broad in tuning (picks up
stray signals from other sources
easily;

4. Battery pack weighs more than
for a valve-transistor Rx. (4 X
1.5 v. D14 is heavier than 1 X
22% v. B122 for plate and tran-
sistor supply);

5. One more A.F. stage a must,
otherwise a more powerful Tx.
required. (See commercial equip-
ment all Tx. / Rx. combinations
use powerful Tx. if Rx. has only
three stages or are run on 3
volts);

6. Some all-transistor Rx. are easily
swamped close to the Tx.

To make an all-transistor really ad-
vantageous it must be small otherwise
it is useless (point 1). It must not con-
sume a lot otherwise the battery must
be a big one (point 3). Other advan-
tages and disadvantages may occur to
the reader.

To make the Rx. small, PC board
and upright mounting of the parts is a
must. The use of the smallest resistors
and capacitors is recommended. For
this reason transformers are avoided,
but with RC coupling it is a little more
difficult to obtain maximum results and
the use of good measuring equipment
—preferably an oscilloscope is a great
help.

For stable operation adjusting the
H.F. transistor to full power is not re-
commended. It is better to have work-
ing nicely and quite stable and use one
more amplifier stage. The use of low
resistors in the divider over the H.F.
transistor bases gives more stable opera-

tion, but more battery consumption.
One must compromise. We use 47 —
39Q.

The values in the amplifier stages are
optimum, and only good if the same
type ftransistors are used. Otherwise
15/50 K £ potentiometers should be
placed temporarily in place of the base
and emitter resistances to positive ()
and carefully adjusted. Since it has only
one {ransformer the best procedure is
to tune the audio at the Tx. and use
tone that suits transformer the best.



JANUARY 1961

FIG. 1

Cloud of
siscirons

The Diode

T was found in the early days of radio
that if a piece of tungsten wire was
heated in a glass bulb, from which the
air had been removed, electrons which
were present in the tungsten actually
left it and formed a cloud or ‘space-
charge’ adjacent to the wire. Some of
the clectrons fell back to the wire and
were absorbed, but others were being
given off, or ‘emitted’, all the time so
that there was a space-charge around
the wire continuously.
affairs is illustrated in Fig. 1(a).

Now we know that electrons are nega-
tive particles of electricity and there is
a law that unlike signs attract each
other, and like signs repel. Therefore,
if we place a positive body in the
vicinity of this negative space-charge
the electrons will feel a force of attrac-
tion towards this body (Fig. 1(b)). Elec-
trons flow from the tungsten wire
(known as the filament) towards the
positive material (known as the anode
or plate) and enter this anode. They
now flow through the wire in the usual
manner, through the galvanometer (G)
and battery and eventually find them-
selves back where they started at the
filament. So, we have a continuous
flow of current through the valve and
round the circuit known as the ‘anode
current’. The presence of this current
is shown by the galvanometer, which
1s a sensitive milliampmeter. This is the
simplest type of valve having only two
electrodes and is known as the ‘diode’.
Because electrons are emitted by one
electrode and colleccted by the other
current can only flow in one direction,
and this is from negative to positive.
Convention has it that electricity flows
from positive to negative, because in
the unenlightened past this was the way
that it was thought to flow. However,
conventions die hard and today we have
two ideas on the direction of current
flow—conventional flow and electron
flow. When dealing with valves we
usually use the electron flow theory.

The Triode
When the diode was first invented it

This state of

Basic
Radio

PART 3: VALVES
By G. E. DIXEY

proved to have many applications, but
it also offered a good basis for
experiment,

The first derivation was the triode or
three electrode valve (Fig. 1(c)). In the
triode a mesh of fine wire known as
the control grid is interposed between
the filament and the anode and con-
nected to the negative side of a ‘bias’
battery. Thus the control grid exerts a
repelling force on the electrons leaving
the filament. This repelling force de-
pends on the voltage of the bias bat-
tery, and if made large enough will
prevent any electrons from reaching the
anode at all. The fact that some elec-
trons do get past is due to the fact that
they leave the filament with a high
velocity which may be sufficient to en-
able them to get clear of the influence
of the grid. When that state has been
reached where no electrons get through
the grid to the anode the valve is said
to be ‘cut off’,

If we make the value of the bias volt-
age variable we also make the control-
ling force of the grid variable, and this
in turn varies the number of electrons
that can flow between filament and
anode. Thus we can vary the size of
the anode current by varying the volt-
age applied to the grid.

FIG. 2 ¢

TF  vALuES
OF Ia = mA.
-4

2

0

VALUE OF VG-VOLTS

The Ia/Vg Characteristic

An important graph is the one show-
ing the relationship between anode cur-
rent (Ia) and grid voltage (Vg).

On the vertical axis are shown the
values of Ia for certain values of Vg.
When Vg = O the anode current Ia is
high (8 m.A.), and when Vg =8 volts,
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Ia = O, because the valve is now cut
off. As an example of intermediate
values when Vg = — 3 volts, Ia equals
4 m.A. Because the voltage applied to
the anode by the H.T. battery also
governs, to some extent, the value of
the anode current the value of H.T. is
quoted against the curve. In this case,
the anode voltage, Va,= 90 volts. In
practice a number of curves, known as
a family of curves, is shown for dif-
ferent values of anode voltage Va. The
values of Va, Vg and Ia shown in our
example are purely arbitrary and do
not apply to any particular valve. The
valve manufacturers issue sets of valve
curves for each of their valves.

{2 Standing __|
current

[+]

The Triode Valve as an Amplifier

If we adjust our bias voltage to, say,
— 3 volts, we cause an anode current
of 4 mA. to flow. We say that we
have a fixed bias of —3 volts and a
standing current through the valve of
4 m.A.

If we now apply an alternating volt-
age to the grid, whose peak amplitude
is 1 volt, the voltage of the grid will
vary between — 2 and —4 volts (Fig.
3). If we draw verticals through —2
and —4 volts and then horizontals
where they cut the curve we find the
limits of t(he anode current variation
which, in this case, is between 3 and 5
milliamps. So an alternating grid volt-
age produces an alternating anode cur-
rent and all we need to do now is to
insert some means of converting this
current into a voltage, and we shall
have an amplifier. The easiest way of
achieving this is to pass the current
through a Tresistance and we then have
a volt drop across the resistance pro-
portional to the size of the current
flowing through it.

Fig. 4 shows our triode with a resis-
tance in the anode circuit. This resis-

tance 1s known as the anode load. The
alternating anode current developes an
alternating voltage across it, and,
because we make the value of the resis-
tance large, the voltage developed across
it is much larger than the alternating
voltage applied to the grid. Thus we
have amplified our input signal,

Input
signal r\_/ T

Hard Valves, Soft Valves and
the Thyratron

We mentioned earlier that all the air
is pumped out of the glass envelope of
the valve. Such valves are known as
‘hard valves’. In certain valves a trace
of an inert gas such as argon is put into
the wvalve after evacuation of the air
content. A three eclectrode valve of
this type is known as a thyratron. When
the electrons flowing from filament to
anode strike the molecules of the gas
the force of the collision knocks elec-
trons out of the molecules. These
liberated electrons contribute to the
electron stream, and we get a rise in
anode current. This process of libera-
ting electrons from the molecules of gas
is termed ‘ionisation’, and is accom-
panied by a characteristic bluish glow.
Apart from this effect and the structure
of the control grid the thyratron is
basically similar to the hard valve
triode. Any valves into which gas has
been introduced in the process of manu-
facture are termed ‘soft wvalves’. It
sometimes happens that the vacuum of
a hard valve becomes contaminated by
the presence of gas due to air leaks, or
to the valve’s having been abused. The
presence of gas in a hard valve may be
detected in operation by a bluish glow
within the glass envelope.

Next month’s article deals with multi-
electrode valves.

Previous parts of this series appeared in
November : Fundamentals,

December : Alternating Current.

Back numbers are at present still
available from these offices,
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HE rubber motor offers a simple,
cheap and reliable source of power,
hence its popular application for actua-
tor power via simple escapements. Pro-
bably because it is so simple, little or
nothing has been written on the subject
of the rubber motor itself, yet there are
several important points which should
be considered. There are distinct limita-
tions with the rubber motor, and with
the rubber drive escapement combi-
nation.

Almost invariably a two strand (com-
plete loop) motor is specified for
escapements. There are several sizes of
strip—; in square, ¥ in. X 1/30 in.,
s in. X 1/24 in., % in. X 1/30 in.,
16 in. X 1/24 in, % in. X 1/30 in. and
ain. X 1/24 in. In this country today
only three sizes are readily available,
all 1f24f.h in. thICk‘—% in. X 24, -'13;';' in.
X 24 and i in. X 24. (Note: This is
the correct designation, the figure 24
only being used to designate 1/24th in.)

Escapement manufacturers normally
specify a certain size of strip—usually
15 in. X 24 as a maximum—which is
fixed not so much by power require-
ments ‘as by the maximum torque the
escapement can accommodate without
danger of skipping or sticking. This,
in fact, is the main limitation of the
rubber motor - escapement actuator.
Maximum torque which can be accom-
modated by the escapement itself is
strictly limited, so that the output force
is limited.

This condition is rather arbitrary.
The escapement mechanism may well
take more torque (i.e. more powerful
Tubber motor) without ‘skipping’, but
under this higher torque would require
more power for the armature to un-
stick. This may or may not be achieved
by increasing the power developed in
the coil, i.e. by increasing the applied
voltage. Aparl from inherent limita-
tions of the electro-magnetic circuit the
answer here depends both on design and
manufacture of the escapement compo-
nents. The more ‘agricultural’ they are,
in general, the more prone to sticking
they are likely to be—often aggrevated
by the rather coarse contacting setting
necessary to prevent skipping.

A measure of the overall electro-
mechanical efficiency of the design, in
fact, is the size of rubber motor which
can be accommodated with a given
supply voltage. Similarly, the higher
the voltage required to work consis-
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Rubber

Power
Escapements

By R. H. WARRING

tently with a certain size of rubber
motor the less efficient the design. The
excess of electrical power required will
also be aggrevated by poor mechanical
design and bad initial setting up. The
latter feature can often be improved by
careful adjustment and smoothing and
polishing the contacting faces, but there
may be other limitations in the design
itself which cannot be overcome.

It 1s a common feature of poor engi-
neering design that many lightweight
escapements have a large and thick
rubber hook—often big enough to
accommodate a 16 strand motor of % in.
strip when the largest motor they will
be called upon to accommodate is two
strands of i in. strip, and usually only
16 1. strip. The extra rigidity-given is
not a good reason for such a design,
and in fact may be a cause of trouble.
On many lightweight escapements tested
the whole escapement is distorted
slightly if the rubber motor is out of
alignment with the main spindle, causing
skipping and sticking (mainly the
former) and erratic operation, This is
also poor design from the weight point
of view, steel wire being a heavy
material which should be kept down to
minimum volume on any lightweight
unit. When Wakefield modellers built
return-gear units for rubber motors, in
fact, the major weight-contributing fac-
tor was the steel shafts required (rubber
hooks and gear spindles). To get the
lightest possible gear unit, the amount
of steel wire used had to be kept to an
absolute minimum. The same applies
equally to rubber driven escapements.
It is far more convenient to mount these
in the rear end of the fuselage to sim-
plify linkage to the rudder and run the
rubber motor through the fuselage to a
forward anchorage. Unless they are
really lightweight units, however, this
may introduce balance problems.
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Because of the limited rubber power
which can be used with escapements,
this type of actuator is generally limited
to operating rudder controls only on
aircraft. This can offer a distinct ad-
vantage over servo-motor power for
single-channel, rudder-only by virtue of
the faster response achieved. Many
motor servos are too slow to provide
effective rudder-only control as with
this type of flying response to control
action is critical, calling for minimum
delay between ‘signal on’ and full
response by the model.

A slow response leads to over-control-
ling and, almost inevitably, a loss of
co-ordination. The degree of control
response required is excessive and thus
the greater the delay between ‘control
on’ and response the more likely the
operator is to run into trouble. The
same thing does not arise on multi-
control systems because the rudder is
no longer used as a primary control—
and in many cases seldom used at all.
Thus neither the same degree of control
nor minimum delay are required.
Rubber-driven escapements are virtually
ruled out in any case because of the
low mechanical force available — cer-
tainly not enough to operate e¢levators
and ailerons. At first sight a rubber-
driven escapement for rudder opera-
tion along with motor-servos for the
other controls might appear an attrac-
tive solution, but it can be ruled out on
several counts—

(i) The fact that the rudder is no
longer a primary control on a typical
‘multi’ installation, as explained.

(i) The higher flight speeds may in-
crease the control surface displacement
forces beyond the limit which can be
handled by a rubber motor.

(iii) The complication of having one
rubber motor to wind when all the
other servo power is ¢lectric is hardly
worth while—nor are ‘mixed’ controls
good engineering design.

(iv) The fact that the rudder control
would have to be sequence operated
further detracts from the value of an
escapement-type actuator, although it
could free one channel for an addi-
tional sequence control.

Point (iv) could be an attraction in an
‘economy’ installation—enabling eleva-
tor, ailerons, rudder and motor control
to be operated on a six-channel system,
for example, the latter two as sequence
controls each taking one channel.

w
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Returning to the rubber motor itself,
the size—and thus the power available
is definitely limited by the design
and operating characteristics of the
escapement, as we have seen. The
torque output of a rubber strip motor,
however, is not constant. Wound to
capacity, initial torque is high, rapidly
falling off into a more or less linear
curve where torque decreases slowly as
further turns are run off. With a two-
strand motor the linear range of torque
output is substantially constant (see
Fig. 1).

Since there is a considerable differ-
ence between initial torque and ‘linear’
torque, escapement motors are never
wound to anything like capacity turns.
A % in. strip motor wound to, say, 907%
maximum turns, could initially develop
far more torque-than a % in. strip motor
working over the ‘linear’ range. Thus
it could develop more torque than the
escapement could take without skipping
or sticking, but after a few turns had
been run off the torque then available
would be appreciably lower than could
be made available, using a more power-
ful motor wound to a lower limit
initially (see Fig. 2).

Broadly speaking, therefore, it is an
advantage to use the larger sections of
strip and limit the number of turns
applied, so that maximum ‘linear torque’
is available over the usable range. The
fact that this reduced the number of
turns available is not important., This
can be compensated merely by in-
creasing the motor length. Torque, as
a matter of scientific fact, increases as
(cross section) 3/2 and thus doubling
the section produces, roughly, nearly
three times the torque. A slight increase
in cross section, therefore, may make all
the difference between  ‘marginal’
mechanical power output and one which
is satisfactory and still within the
limits of the escapement to handle.
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Because, inherently, we are restricted
to low mechanical power outputs, design
and assembly of the linkage is equally
important. Friction must be reduced to
the minimum possible for consistent per-
formance. The actual mechanical link-
age merely represents another ‘sticking’
load on the escapement and the best of
escapements cannot be expected to
work properly through poor linkage.

Using a maximum rubber size limit-
ing turns is indicated by the point at
which the escapement starts to skip, as
checked by operating the escapement.
This is too high a point for normal
operation, which should limit turns to
some 107% less, at least, at which skip-
ping is known to start. It is preferably
to work to a check figure like this
rather than on the basic of a ‘double
row’ or ‘treble row’ of knots, but not so
casy to establish the final winding
point. Escapement motors are invari-
able rewound whilst they still have
turns on them, the number of turns re-
maining being an unknown figure. One
has, therefore, almost entirely to judge
the ‘maximum safe’ turns almost en-
tirely on the appearance of the wound
motor.

Using a motor which will definitely
produce skipping if wound past a cer-
tain point, this can be dangerous. Pro-
bably the best that can be done is to
check that skipping is not likely to take
place by at least a dozen control opera-
tions with the engine running. The use
of a weaker motor is safer because it
allows for considerably more margin
of error in winding and, usually, a clear
visual indication by appearance as to
maximum safe turns.

How long the rubber motor will con-
tinue to deliver usable torque depends
on the escapement and the linkage.
Some well designed systems will operate
down almost to the last turn, others
start sticking as soon as the motor runs
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down to a single row of knots. On a
bench test, any good system should run
off almost all the turns on the motor
—which is a good check on the
mechanical efficiency of the system. If
the motor is never let run down past
the single row of knots it should then
provide consistent power operation.
Finally, rubber motors should be
lightly lubricated (with castor oil or
rubber lubricant), and replaced from
time to time. They are unlikely to
fatigue through repeated windings but
may get ‘cooked’ in a hot fuselage and
tend to deteriorate. The cost of a
motor is negligible and it is false eco-
nomy not to replace it at regular inter-
vals—say every two or three months.

COMPARATIVE DATA

Strip 3/16 3/16
Size x30 1x24 x30 x24 1x30 1x24
Cross

Section .87 .83 1.0 1.25 133 1.67
Torque .55 75 1.0 1.4 1.5 2.2

These data related to the performance of 3/16
x 30 Strip as a Datum,

APPROX, MAXIMUM TURNS PER IN,
TWO-STRAND MOTORS

Strip 3/16 3/16
Size {x304{x24 x30 x24 }x304x24
Max,

Turns 920 86 82 66 63 60

Oil Your
Contacts !

WE have been playing for several
months now with a fascinating
little pen-type oil dispenser which goes
under the namc of Elcctrolube. It is
oil with a difference, however since it
1s good for electrical contacts. Recently,
in the north, we received a quite un-
solicited testimonial for it from a dis-
interested friend who swore by his. He
told us that its use by a local TV ser-
vicing firm had reduced one arduous
morning’s dismantling work to get at
dirty contacts and clean them to a
dainty ten minutes job of just call at
house, jab with Electrolube, raise hat
and depart—and produced a far more
satisfactory result at that. Complete
with the magic o0il Electrolube costs
12/-.
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Yugoslay  H.FC. A
reader Ly RT 223V
Nikola Nikolic DL96
offers this -5t - FIG 1
interesting

y oc72 B

Modification of
AM. Transistor

HE Acromodeller Transistor Rx. by
Tommy 1Ives, a description of
which is still available as a reprint, was
widely considered as an important con-
tribution to the art, and still retains a
large deal of its original importance.

Considerable difficulties in adjusting
the D.C. transister amplifier were, how-
ever, cncountered by R/C amateurs in
Yugoslavia, due to our being unable to
obtain the original parts. We succeeded
at last in redesigning the electrical cir-
cuit so as to obtain much easier adjust-
ment and better impedance matching,
achieving at the same time a consider-
able saving of parts. The modified cir-
cuit is given below (Fig. 1).

The front end of the Rx. is almost
identical as in (Fig. 3) with the original
article, so there is no need for a des-
cription. We found the value of the
plate current 0.2 m.A. typical, dropping
to G.18 m.A. on signal. If differing, the
plate current may be adjusted by suit-
ably altering the grid-leak resistor
between 0.5 and 5 M-Ohm, although
this is not absolutely necessary.

The D.C. transistor amplifier of the
simplest possible type is included in the
cathode lead of the valve. The tran-
sistors used are OC 71 and OC 72, hut
many others of the PNP type are
equally suitable. The potentiometer P
has a value of 50 k-Ohm max., or a
resistor of 30 or 20 k-Ohm and a poten-

[0]e1¢] QOO0

-
L]

the
Rx.

HT-22:5V
LT.+6V

ISV | o

BOOARLY.

c
LT-EED

tiometer of 10 k-Ohm may be used in
series.

With a plate current of 0.2 m.A. (or
whatever may be the actual case) the
p.d. of the actuator battery (6v.) and
the voltage drop on the pot. P should
cancel each other, leaving zero signal
at the entrance of the transistor D.C.
amplifier. To achieve this, a point
should be found on the pot. P, at which
the current through the relay is zero or
very small, but is just starting to rise.

On signal, there will be a drop of
plate current to, say, 0.18 m.A. The dimin-
ished current will produce a smaller
voltage drop on the pot. P, which is no
longer sufficient to counteract the p.d.
of the actuator battery (6v.), and an
ample negative signal will appear at the
entrance of the D.C. transistor ampli-
fier. With an 800 ohm relay coil a cur-
rent rise from zero to 5 m.A. was ob-
tained, which was enough for our pur-
poses. In some experiments an actuator
battery of only 4.5v. or even 3v. has
been used quite successfully.

The H.T. plate battery of 22.5v. can
be of the smallest type obtainable, as
the current drain is only 0.2 m.A. In
order to avoid the use of the H.T. bat-
tery, we developed a suitable transistor
converter around an OC 72 transistor,
of which the electrical circuit only is
given in Fig. 2, as I am unable at the
moment to recall the details of the
parts.

Skylark’s contest record includes 3 1sts, 4 2nds,
2 3rds, and 1 4th in hands of Ed. Johnson, John
Singleton ‘et alia’. Early models were equipped
with B-channel vacuum gear, later replaced with
8 and 10 channel electrical. Drawings, full-size,
on two sheets from Ed. Johnson at 12/éd.
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THE relay described can be used to
actuate six controls; right and left
rudder, up and down elevator and via a

simple auxiliary escapement, engine
control (throttled or full power). On
gliders landing flaps or a landing para-
chute can be controlled. The escape-
ment for rudder and elevator is self-
neutralizing.

Functioning of the Relay

The top mechanism controls the rud-
der, the lower one the elevator. The
contacts behind the rudder relay con-
trol the auxiliary escapement.

The Rudder Relay

A rubber motor wound approximately
150 turns is fixed to the main spindle.
The claw can be turned by the rubber
motor, but is prevented from doing so
by the spring tensioned armature. On
closing the 6 volt circuit (2-3 volt bat-
teries), the claw i1s freed and turns
through 90° until it is stopped again by
the armature. The claw will remain in
this position for as long as the coil stays
energised. When the circuit is broken,
the spring returns the armature to its
original position. The claw then turns
through 270° until it is again stopped.
When signalling, key, release, hold,
allows the claw to turn through 270°.
Upon release the claw will turn through
90° and return to its neutral setting.

Elevator Relay

The elevator escapement is actuated
when the contacts of the rudder escape-
ment are closed momentarily. This
only occurs when the side arm of the

By Harold
Kurth

Hlustrations show
the author’s proto-
type actuator, which
in the drawings and
description has been
slightly modified in
the interests of sim-
plicity and avail-
ability of parts.

claw is held by the armature. This can
be obtained by keying twice, release,
pause, key and hold.  Hence the se-
quence is key (right rudder), release,
key (left rudder) release, key and hold
(close contacts). The circuit in the ele-
vator escapement is now made (down
elevator) and at the same time the con-
tact arm on the elevator escapement
moves to the left. This breaks the
rudder escapement circuit and returns
the rudder to neutral. On release, key
and hold (breaking and making the ele-
vator relay circuit once more) the pawl
wheel will turn through 180° and up
clevator will result. On finally releasing
the elevator will return to neutral.
Actuating the elevator can only be done
via the rudder and the sequence is as
follows :—Right rudder; Ileft rudder;
short break—key, down elevator, rudder
returns to neutral, release, key, up ele-
vator, release, neutral.

Contacts for Actuating on
Auxiliary Escapement

(Standard 2 pos. self-centring.)

It 1s necessary to use a SP/DT Rx.
relay; the coil of the auxiliary escape-
ment will only be energised when a cir-
cuit is completed via the normally
closed contacts of the Rx. relay and the
contacts behind the rudder relay. This
is done by a blip signal causing the
rudder escapement armature to bounce,
freeing the claw and allowing the rear
cam to close the contacts whilst the Rx.
relay “lock™ contact is closed.

Construction

Obtain starwheels first. The distance

Six - Fui
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between the main spindle and the pallet
spindle will have to be adjusted to suit
the starwheels available. The escape-
ment should be installed in the fuselage
centre, preferably in the last one-third
wing chord position.

The baseplate is sawn from paxolin
sheet and filed to shape. Next mark off
and drill the holes. The paxolin bear-
ing plates are also sawn out and the
holes drilled simultaneously with the
baseplate. The distance tubes must be
all the same length and square.

The spindles are formed from piano
wire. The claws are made from & mm.
sheet. It is very important to have the
claws of correct length as otherwise
operation will be unreliable. Tt is best

to drill (2 mm.) first and then to file .

the arms to length. Crank carriers are
made from 14 s.w.g. bushes as sold for
model aircraft. Drill laterally for the
crank wire. With the aid of a 1.5 mm.
wire placed in the hole cam flats can
now be filed on the shoulders. The
shaft should be a tight fit in the bush
and should be soldered in. Watch that

27

iction Cascade Actuator

To suit star
wheel dia.

16
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on the armature the lip on the coil side
is only half as wide, and file it to this
size. Great care must be taken when
making the magnet core that both ends
are dead square. To avoid sticking of
the armature, both ends must be coated
with a thin (approx. 0.2 mm.) layer of
solder. The coil bobbin which is
cemented together in three parts, is
wound with copper wire of 0.2 mm.
dia. or even less. The ends are soldered
to thin contact strips and then cemented
to the coil body with an all purpose
cement.

A hand drill can be used to facilitate
winding the coil. Cement a plywood
strip of 28 X 8 X 1.5 mm. to a slotted
dowel of 6 mm. and fit this to the drill
chuck. The coil bobbin can now be
slipped over the plywood strip for wind-
ing. When making the 18 s.w.g. piano
wire yokes, it is important to ensure
that the slot (1.5 mm.) is exactly paral-
lel and of equal width. The slot in the
elevator yoke 1s slightly angled to en-
sure that the deflection is smaller for
down than for up. When making the
contacts the greatest care and accuracy
must be exercised using silver contacts
when available riveted to the arms and
supports. Alternatively contacts from a
discarded relay may be soldered on.
The starwheels and pallets are obtained
from an old alarm clock. Remove the
spindle from the starwheels and drill.
Remove the pallet spindle and replace
with 16 s.w.g. piano wire. Add solder
blob weights on the pallets. Alterna-
tively new pallets may be formed from
scrap tinplate strip with solder blob
weights.

Assembly

Commence with the rudder relay.

Solder the cam close to the hook on
the spindle. Solder the starwheel
approximately 6 mm. behind it. The
spindles are now placed in the appro-
priate holes in the baseplate and a
washer (2 mm. hole) fitted. Next solder
the claws (part 6).

Cam and claws are positioned accord-
ing to the drawing. Next rivet the con-
tact assembly to the bearing plate with
hollow rivets.

After assembling the rudder relay it
should be tested for satisfactory work-
ing. When energised the armature
should contact both sides of the magnet
core without any air space in between.
This can be achieved by adjusting the
armature. The spring must return the

SomN omaw M

KEY TO PARTS

Baseplate 1/16 in. paxolin.

& 2a. Front bearing plates 1/16 in.
paxolin, :

Spazers | in, L.D. brass tube, & off,

Crankshafts 16 s.w.g. piano wire, 2 off.

Spacer 16 s.w.g. brass tube, 2 off,

Craznkﬂcarriers (ex 16 s.w.g, brass bush),

o,

Yoke 18 s.w.g. piano wire,

Torque shaft 16 s.w.g. piano wire,
Rudder claw 18 s.w.g. brass,
Eievator claw 18 s.w.g. brass,
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11. Armature 18 s.w.g.
soft iron, 2 off.

12. Magnet core 14 s.w.g.
soft iron, 2 off,

12a Bobbin, ply or paxelin.

12b. Spacer 18 s,w.g. alum.

13. Star wheel (ex-alarm
clock).
14, Pallet (ex-alarm clock)

or tinplate,
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armature about 1 mm. from the magnet
core. Adjust this by bending the spring
and stop. Both ends of the armature
may have to be bent or filed so that
the claw arms will either just pass by
or be arrested.

Satisfactory working of the relay de-
pends entirely on this, so the utmost
care must be taken in adjusting. Part 6
must be fitted so that it closes its con-
tacts at the end of part 10. This can
be achieved by bending the contact arm.
Fit the contact assembly behind the
rudder escapement making certain that
the rear cam makes no contact with the
top part of the contact arm.

Next assemble the elevator escape-
ment. The starwheel is soldered to the
bearing spindle and the remainder the
same as the rudder escapement. Next
rivet the contact assembly to the bear-
ing plate with hollow rivets. Repeat
for the elevator relay, fit crank carrier
so that it is close with the crank wire
in the neutral position, and the claw
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vertical. Solder the various connections
according to the wiring diagrams.

Test the escapements with the appro- NO TNG
priate rubber motor (for each escape- | ]
ment use two strands of 1/24 in. X } '
in. or six strands of % in. X % in.) Battery Relay
loose between hooks.

When, on giving the appropriate sig-
nal, the rudder escapement is found to
work satisfactorily, the delay unit (star-
wheel and pallet) can be adjusted. If Rudder
the pallet does not move correctly, its
claws may be filed carefully. Check
for consistency and smoothness. —

After obtaining satisfactory results
with the rudder proceed to check the
elevator escapement. Here again test it
first without the delay unit and then
with. As the elevator escapement is Elevator
actuated via the rudder escapement care
must be taken to see that the contacts Ll—_b -

are made in the appropriate positions.

All dimensions in
millimetres

Motor
escapement

Cam on rudder esc.

I
2 _
| i 13 '
40 = 45 — q Ly
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Modulation Technique . ..
FOR SIMULTANEOUS MULTI-CHANNEL CONTROL

By
H. CUCKSON, A.M.Brit., I.R.E.

In Part 3 the author gives further
practical circuits and notes on
commercial applications

T is now considered that the blocking
oscillator tone generator, popular a
decade ago, is unsuitable. Although its
output waveform can approximate a
sine wave under certain conditions (6),
it is unstable and its frequency varies
with H.T. voltage.

The most suitable sine wave genera-
tor for those unable or reluctant to
wind inductances is the C.R. phase shift
oscillator. This has been described re-
cently by Sills (7), but a point not men-
tioned is that in its common configura-
tion using low gain battery valves it is
not always successful. The attenuation
of a three-stage network is such that a
stage gain of 29 is required to produce
a loop gain of unity when oscillation
will be just maintained. @ When it is
considered that a typical valve (1SS,
IL5, etc.) has an audio gain of 3540
under optimum conditions, clearly there
cannot be much gain in hand. This
situation can be improved by using a
“tapered” or “graded” network where
the impedance of each C.R. cell is pro-
gressively increased towards the grid of
the valve (Fig. 1).

FIG. 1

FIG. 2

With a ratio of 17 <+ 2, a gain of
only 12 is necessary and this is well
within the capabilities of the valves
mentioned above. The stability of this
type of oscillator still leaves a little to
be desired, especially for reed work,
but it can be improved by stabilizing
the screen potential with a small neon.

A method which has found favour
with at least two manufacturers uses a
transformer as the anode load. If the
secondary is unloaded it will behave as
an inductance so that ideally the anode
voltage will lead the anode current by
90°. The remaining phase shift of 90°
can be achieved with two sections and
correspondingly less attenuation.

Until comparatively recently, low
frequency oscillators using tuned cir-
cuits were unpopular because of the
bulk of the inductance and the uncer-
tainty of achieving the designed induc-
tance value. However, due to the intro-
duction of ferrox cores, inductances can
be easily wound, with values of several
henries, small physical dimensions, cal-
culated tolerances, and, a high Q factor,
the latter quality being essential for
good stability. Such a circuit used in
conjunction with a wvalve operating
under conditions of negative resistance
has produced a tone generator of high
stability for use with a reed set and is
used in a popular commercial equip-
ment which is enjoying a lot of success.
The circuit was published recently in
the pages of the Aeromodeller.

The somewhat newer adjustable
ferrox cores, ‘“Vinkers” are ideal for
the higher audio ranges, ie. > 5 Kcs.
and these can be used successfully with
well-known oscillator circuits, i.e. Hart-
ley, ete. (Fig. 2).

Mixing the Tones

The simplest method in use is to
common the outputs through isolating
resistors. The objection to this system
is that complete isolation of each oscil-
lator is not possible and inter-modula-
tion can occur.

A better method is to use the sum-
ming amplifier which employs negative
feedback to produce a virtual earth at
the input terminals (Fig. 3).

The summing amplifier output is the
negative sum of the input voltages, it

FIG. 3

El
R2 = Eg=Z E| EptEg

E3 R3
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~45v

should also be mentioned that it is
possible to multiply any of the input
voltages by varying its input resistance
with respect to the feedback resistor.

N.B.—There is no coupling between
the tone generators.

A practical circuit is given in Fig. 4.

An expensive method uses one valve
or transistor per channel but with the
anodes or collectors commoned into the
load (Fig. 5).

FIG. 5 B
L L T T

o EC

=8 ==-0 ~e-g ----0

f} El (]EZ f]E3 fw E4

There is no coupling between the tone
generators, but triodes must not be
used because inter - modulation will
occur. Pentodes or transistors being
constant current devices are ideal.

Some Practical Circuits

A circuit similar to Fig. 6 was des-

modeller six years ago. It was subse-
quently modified to the form shown
and was used for several years by two
of our leading exponents.

[t will be seen that it consists of a
self-excited Colpitts oscillator 958A
anode modulated by a 3A4, transformer
coupled. Other points of note are the
phase shift oscillators of the “graded”
type and the stabilization of the screens
of the I'T4S. Mixing is achieved by two
1solating resistors and the combined
signals are applied to the modulation
via a potentiometer which is adjusted to
give the correct modulation depth.

Fig. 7 shows another circuit intended
for reed operation.

It features a crystal oscillator 3A4,
screen modulated by a 354. The tone
generators once again are phase shift
oscillators but of the inductance load
type, and are stabilized by a neon. Tone
mixing is similar to that in Fig. 6.

It is noteworthy that less audio power
is wused in this circuit, presumably
because a modulation depth of Iless
than 1007 is intended.

The circuit of Fig. 8 shows a trans-
mitter which is considerably more com-
plex than the previous circuits, and is
intended for high speed pulse operation
of subcarries of 6, 8, 14 and 20 Kcs.

The type of modulation employed
here is grid bias modulation of a class
C amplifier. L.C. tone generators 1T4s
run continuously and are fed into
gating circuits (IR3s) which serve to
interrupt the tone generators as de-
manded by the switching circuits and

cribed by the writer in the Aero- also to mix the outputs into the
135v
FIG. 6 » 90v
L3
15J
o LI 47pf
L2

22K S58A

4||——_
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15 K B5A2

135V

REC
10 turns

- 3A4 354

; 250K
14y 25@;0
FiG. 7

modulator.

A particularly good ~example of
“anode” modulation of a Class C ampli-
fier is the Bellaphon Transmitter which
was described in a recent issue of this
magazine. Fully transistorized, the cir-
cuits and methods are analogous to
those described in this ;
series of articles, and

ILe
150 a
K 2250
K

HIGH ke
v

REFERENCES:
6. Chance, Hughes, etc. Al
forms.
19.
Sills, E. R.C.M.E., June, 1960.
Boys, H./Cuckson, H. The “Rotac-
tor”, Aeromodeller, April, 1956.

r@—- 135v
Qv

Wave-
Radiation Lab. series, Vol.
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it is worthy of closer
inspection.

Finally should any
reader be unwilling to
modify his equipment
to any one of the
methods described
above, there is always

the time saving
method, where the

tones are transmitted
sequentially at a fre-
quency of 2—3 cycles

(8).

Although this is by
no means an admis-
sion of defeat, it
should be noted that,
due to the lags neces-

sarily introduced in
the reed/relay circuit,
the fast manual puls-
ing indulged in by our
leading exponents is
degraded and some of
the more subtle man-
oeuvres are not
possible.

Switching input |-Bm -&0v

60v squore waves _ [T [7]

Interupted sine waves from BKes 270K
other fone generalors ,elc. _—>—AAA—1

FIG. 8

l4Kes 270K
=—AA—

20Kes 270K
—ANA—]
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Russian Transistorised Rx.

-THE diagram of the receiver containing
an eight-channel apparatus (Fig. 1)
is similar to the diagram of the receiver
described in issue No. 2, 1959, of the
journal Wings of the Fatherland. Tt
differs only in the fact that a reed unit
replaces relay and feed-back diode
{similar to the Aerotone).

The receiver is mounted on a paxolin
panel measuring 70 X 130 mm. and 2—
2.5 mm. thick. The valve V, the tran-
sistors (semi-conducting triodes) Vi, —
Vt,, the transformer T, and the reed
unit R.U. are distributed on the upper
side of the panel, on the lower side are
situated all the remaining details, inclu-
ding the coil of the super-regen.

The coil L (Fig. 1) has 17 turns 0.5
mm. on a dust-cored former. The
former is made of organic glass with a
thickness of 1 mm. The dust core
times in the frequency range of 27-29
megacycles. The core is equipped with
a spindle with a handle for adjusting, in
the form of a star.

The choke DRI1, has 50—70 turns of
enamelled wire 0.12—0.15 close
wound.

The transformer TRr. 1s wound on to
a - permalloy doughnut (toroidal) core
with an internal diameter of 12 mm.
The cross section of the core is 0.2 sq.
centimetres. Coil 1 has 80 turns of ena-
melled single silk covered wire 0.2,

wound in one layer around the toroid.
The coils II-III contain 80 turns of this
same wire.

With several modifications, the reed
unit from the receiver RUM-1 can be
used. The coil of the reed unit in our
case is wound full with enamelled wire
0.12—0.15. It is also possible to use
the reed unit described in Wings of the
Fatherland, No. 4, 1958, but with those
modifications as for the relay RUM-1.

Before connecting to the receiver, the
source of supply (KBS—0.5) must be
made accurate not only as to voltage
but also in the correct polarity. In con-
trast to the electronic valve, where any
alternations of the source of the anode
voltage, the current in the anode circuit
of the valve is broken, the current in
the circuit of the collector of a semi-
conducting triode—when the polarity of
the voltage is altered (that is when
feeding the positive voltage into the
collector) increase very rapidly. There-
fore, if the leads of the battery are
wrongly connected, the transistors will
be put out of action.

Besides this, before connecting to the
battery supply, it is necessary to check
the accuracy of the mounting carefully,
and the reliability of the contacts
between the transistors and the remain-
ing details. Before making connection
the supply must be switched off.
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When checking the operating condi-
tion it must be remembered that tran-
sistors carry the shock of a current
badly. Because the receiver described
has a sufliciently rigid mounting, the
test prods of the measuring instruments
can accidentally come across at the
same time two rows of wires, with dif-
ferent potentials, which often causes
the transistors to be put out of action.

For eflicient working of the audio-
frequency amplifier CH of the receiver
(the feed at point “A” from the audio
frequency oscillator is 10 mv. with a
frequency of 2/300 c.p.s.) the reed unit
must operate reliably. If the tele-
phones are connected in parallel to the
R.U. a loud tone can be heard distinctly.
If the tone is not heard then one of
the transistors may be faulty. @ When
the R.U. is not working reliably enough,
it is necessary to vary the value of the
resistance Rs for VT4 biasing.

In order to exclude any possibility of
fixing faulty transistors in the receiver
they are checked beforehand according
to the diagram shown in Fig. 4. Having
gradually increased the strength of the
resistance R. (when switching on in the
diagram of the triode the slider of
the potentiometer must be situated in

(P6A-PBD)

the lower position) the dependence of
the current of the collector is found
from voltage between the base and the
emitter.

With an alteration of the voltage
(base—emitter from 0 to 0.25 wvolts)
the current of the collector changes
from 0 to 10 milliamps.

What are these faults? (1) When
the slider of the potentiometer is in the
lower position, the needle of the milli-
ameter swings to the limit of its range.
This is evidence concerning a short cir-
cuit in the inner triode. (2) After
switching on the triode the collector
current spontaneously slowly increases.
(3) The current of the collector is
affected by light taps on the body of
the triode.

The latter fault acts particularly
destructfully during the operation of the
engine due to vibration.

If a power relay is used as the opera-
ting mechanism in the multi-controlled
apparatus then these connections are
carried out as shown in Fig. 2. In this
instance a negative voltage is produced
during the vibration of the appropriate
reed of the R.U. at the base of the
triode P2B (P6A—P6D) across the filter

FIG, 3 2
-3

TRANSISTOR

CHECKING CIRCUIT.

Ll Lo Fe
T oy PSA
‘{c1is xTOv IOV“_{_ P6D
>
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RC. The triode P2B works as an emit-
ter follower. The output from the
mitter of this V.T. is connected to the
base of the power V.T. type P3B in the
collector circuit of which is included the
coil of the actuator.

When the resistance of the winding is
50§ the current passing (during the
vibration of the reed) is equal to 80-
100 milliamperes. In this instance the
current in the circuit of the appropriate
reed is equal to 0.6-0.8 milliamperes,
which prevents any burning of its con-
tacts. When the reed is not vibrating
the collector current is equal to 1-5
milliamperes.

When the steering device from the
apparatus RUM-1 serves the 2008
relays operating mechanism, then it is
necessary to switch on according to the
diagram in Fig. 3. The low resistance
relays, type RSM, work excellently in
this instance as an intermediate relay,
because the collector current of the
appropriate terminal, when vibrating is
equal to 20 milliamperes.

But what is to be done, if the elec-
tronic relay, assembled according to the
diagrams in Figs. 2 and 3 does not pro-
duce in output the necessary change of
current? In this instance it is necessary
to decrease a little the resistance of the
filter R, having in view that the tran-
sistors, as also the electronic valve
operate reliably only when the voltages,
the currents and the power dissipated in
the electrodes, does not exceed the per-
missible values.

The limit voltage in the collector is
usually indicated in the data for the
transistor.  Regarding the maximum
power of dissipation and the maximum
current of the collector, these para-
meters are closely linked with the tem-
perature factor of the transistor and
must not allow overheating.

The full supply of the receiving
apparatus (Fig. 1) is carried out from
one small battery with a current con-
sumption 45-50 milliamperes. This small
battery can be used for feeding the
electronic relay (Figs. 2 and 3).

Operation & Tuning of Xtal

Controlled Tx.

Technical Bulletin by Noel Hill from

“Relaytor” hectographed newsletter

of New South Wales R.CM.C, and
really first class material !

THERE are now a number of crystal
controlled transmitters in use and
an almost equal number of queries as
to how they work and how to tune
them.

First let us discuss brieflly why cry-
stals are used then a very brief descrip-
tion of the action of the crystal in its
circuit.

There are quite a number of excellent
self excited oscillators giving good fre-
quency stability but when viewed over
long periods of time, rough handling,
and with an eye on future requirements
there is no doubt whatever of the
superiority of the crystal controlled
circuit.

Types of Crystals

Several crystalline materials, such as
quartz, rochelle, salts and tourmaline

have the ability to produce an E.M.F.
when mechanically strained, also there
1> a Ieverse actuon when an electriv
charge is placed across the crystal it
changes its shape, this is called “piezo-
clectric effect”. Of the crystalline
materials mentioned quartz shows
several advantages both mechanical and
electrical over the others.

Now you can see that if an alternating
voltage is applied across a quartz plate
it will cause the crystal to vibrate and
if the alternating voltage is made to
coincide with the mechanical resonant
frequency of the crystal, the vibrations
can reach very large amplitudes.

Before continuing, remember that it is
not a whole crystal used, but a section
of the raw quartz cut to certain dimen-
sions and specifications, normally this
will mean a small flat slab of the
material. These slabs are cut from the
mother quartz with reference to the
axis of the crystal and have been given
letters to indicate the type of cut, i.e.
X, Y, AT, GT, etc. Each of these cuts
exhibits some different characteristic to
the other, but in the end one should end
up with the three desirable characteris-
tics of the piezo-electric resonators:—
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(a) High Activity (ease with which
oscillations can be started);

(b) Low  Temperature  Coefficient
(smallest variation of frequency
with temperature changes);

(c) Absence of Parasitic Oscillations
(Oscillations or signals other than
the one required);

(A departmental requirement).

The quartz plate can be mounted in

a variety of ways, mentioning two:
Mounted between two flat metal plates
or the quartz metallic plated and leads
attached directly to this coating, either
way allowance must be made so that
the crystal is free to mechanically
vibrate.

Crystal Oscillator

Now let us see if we can apply the
above information to a crystal oscilla-
tor, the circuit of which is shown:

This circuit is basically an amplifier,
and in order to make it oscillate, it is
necessary to provide a method of taking
some of its output and feeding it into
the input. This is done in our circuit
by the capacitance that exists between
the grid and anode of the valve. (This
can be verified by a check with any
tube data handbook).

The capacitor “C” and inductance
“L” provide the rcsonant circuit, the
crystal determines the operating fre-
quency. Bias being supplied automatic-
ally by the resistor “R”.

Suppose we see what happens when
the switch “S” is closed the condenser
“C” i1s charged it then tends to dis-
charge through the coil “L”. (This is
the ordinary oscillatory circuit action).

By study of the circuit it will be seen
that at the same time this voltage is
built up it would appear across the
anode and cathode of the tube and be-
cause of the capacity we spoke of
earlier, the anode-grid capacity, this
voltage, being of an alternating nature,
also causes a voltage to appear across
the grid-cathode circuit, which really
means it appears across the crystal.

The voltage sets up an electrostatic
field around the crystal causing it to
change its shape mechanically. When
the impressed voltage dies down the

37

crystal returns to its normal shape, this
in turn now produces a voltage across
itself, thus across the grid and cathode
of the valve.

This voltage is amplified in the anode
circuit and some energy is feed back
into the grid circuit, then across the
crystal causing it to vibrate again, apply-
ing a varying voltage to the grid, this
action continues until the circuit is
switched off.

It 1s interesting to note that to pro-
duce stable oscillations in the circuit it
is necessary to tune the output to a
slightly higher frequency of operation
than the crystal frequency.

It is a very easy circuit to adjust,
there 1s little one can do to change the
frequency or to adversely effect the
frequency stability, tuning is mainly a
matter of obtaining the optimum
amount of power.

Using the milliammeter as the tuning
indicator, and presuming that the cir-
cuit is not in oscillation, the meter will
be found to give a steady reading, now
rotate the condenser “C” through reso-
nance, at the crystal frequency, it will
be noted that there is a variation in the
anode current on the meter, as shown
in the diagram:

Anode current

Max. ¢’ Min

As the capacitor is increased from
minimum there will be a gradual de-
crease in anode current when oscilla-
tions commence. This decrease con-
tinues until point A is reached when the
current will rise sharply followed by a
cessation of oscillations.

Now when power is taken from the
circuit this dip is less pronounced, the
greater the power output, the less the
dip.

If this loading is still further in-
creased oscillation will cease, this is
because there is less and less voltage fed
back to the grid circuit for excitation.

Amplifiers

If the transmitter being tuned is of
the common MOPA, that is master-
oscillator power amplifier type, the next
step is to tune the amplifier stage. We

will have to assume that the stage does
not need neutralisation, that we are run-
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ning in such a manner that the grid cir-
cuit is on a different frequency to the
anode or that if the grid and anode are
on the same frequency we are using a
tube with a screen grid and/or it does

not need necutralisation. A tube not
properly  neutralised will  behave
erratically.

There is one more assumption we will
have to make, that is that the correct
grid coupling has been found by the
manufacturer.

The transmitter is switched on and
the anode tuning condenser rapidly
tuned through resonance when there
will be a very pronounced dip in anode
current, this adjustment should be made
quickly as the valve can be damaged
by running it off resonance.

This off resonance anode current will
normally be much higher than the rated
anode current for the wvalve, up to
several times as great, but at resonance
should drop to 10 or 20 per cent of
the rated value.

Before it was mentioned that we had
to assume that the grid coupling was
correct and delivering the correct exci-
tation. The higher the excitation the
greater will be the dip at resonance, if
the dip in anode current is not pro-
nounced the excitation may be low or
the valve may need neutralising.

The output load circuit may be con-
nected to the amplifier, that 1s the an-
tenna, when the lead is connected the
anode current will rise, the anode tank
circuit should be retuned for minimum
anode current again, this will now no
longer be the low value as before, but
a value somewhat nearer the rated
anode current. The current changes will
follow approximately the diagram:—

’

[ Loaded
Unloaded

-——

current

Ancde

c

The last step is to adjust the antenna
coupling—there is a basic rule here,
start with the coupling very loose, then
couple tighter in steps until one of
these things happen—

1. The anode starts to glow or show

colour (not likely with our small

tubes).
2. The anode current reaches the
maximum allowable for the tube.
3. The antenna current stops in-

creasing with an increase in an-
tenna coupling. (Not particularly

helpful with our little transmitters
unless you have a radio frequency
ammeter, but this information has
been included as a helpful tip
those that have).

If the antenna current stops increas-
ing with an increase in coupling before
the anode current reaches maximum it
shows that there is insufficient capacity
in the tank circuit, take some of the L
(less turns on the coil) out of the circuit
to obtain resonance.

The L to C ratio can be checked
thus:—Tune the anode condenser
through resonance, and if the maximum
antenna current occurs at exactly the
same point as minimum anode current
the C is correct, if not so, then more
C and less L is required.

You will notice that the tank tuning
is quite sharp without load but becomes
broad when the load is increased, if the
Q (circuit “goodness”) is low it is quite

possible to overcouple the antenna
which reduces drastically the power
output.

On the other hand there can be too
much C in the anode tank circuit, this
can be checked by measuring the mini-
mum anode current without any load
attached. By the minimum unloaded
anode current does not fall below 10
per cent of the anode load when pro-
perly loaded there is too much loss in
the tank circuit.

Provided the coil has low losses and
has no high resistance joints there is
every chance that the “C” is too high
—the remedy is obvious, add more L
and less C should be used to obtain
resonance.

Remember the following:—

The tighter the antenna coupling the
more harmonies are radiated, the lower
are the losses in the anode tank
circuit.

The tighter the antenna coupling, the
higher the anode current, the greater the
power oulput, the greater the anode
losses.

\N"
ARE YOU
Just in case mewcomers to Radio Control
are not aware of it — you need a licence
for operating remote control equipment.
No tests, just fill in a form and pay £1
for five years cover. Application form
and full particulars from Radio Branch,
Radio & Accommodation Dept., G.P.O.

Headquarters, London, E.C.1.
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DAVE McQUE WILL ANSWER QUERIES
THROUGH THIS COLUMN EACH MONTH,
AND WE WELCOME GENERAL INTEREST
PROBLEMS. AT THE MOMENT WE
CANNOT UNDERTAKE TO ANSWER
QUERIES THROUGH THE POST, NOR
SHOULD SETS BE SENT TO US UNLESS
SPECIFICALLY REQUESTED.

EGARDING the Aerotone receiver,
could 1 use the DL67 instcad of
the XFY34, and, if not, what changes
should 1 make in the circuit?
L. P., MILAN.
The DL67 may be used in place of
the XFY34, but it may be necessary to
vary the grid capacitor or resistor in
order to obtain maximum sensitivity.
Reduce the capacitor (not below
15 pf.) and vary the resistor from 1 M &
to 4.7 M Q.

HAVE an E.D. crystal 6 complete.

My Rx. works perfectly on five of
the six reeds. But— (No. 5 REED
SECOND LONGEST) pulls in on signal
and stays put, even when one switches
one returned to the off position.

Could this be residual magnetism,
and what is the solution to this dis-
concerting problem ?—1J. E. F., LEIGH.

The reed unit of the receiver you
have is made with a polarising magnet
incorporated in the base and it 1s
probable that increasing the airgap in
the magnetic circuit by raising the reeds
up and thus increasing the distance
between them and the core of the coil
would cure your trouble, this adjust-
ment would have to be done very care-
fully as the increase in gap needed will
be very small and too big a gap will
cause lack of sensitivity.

As the unit is a commercial product,
however, it i1s suggested that you con-
tact the manufacturers before doing
anything else as any guarantee they
might give would certainly be voided
if the unit was tampered with.

WOULD like to know what length,

diameter, and how many turns are

on the R.F.C. for the Hill Tx. Also,

of what material is the former made ?
—@G. P. C., MANCHESTER.

The R.F.C. for the Hill receiver is
wound on an iron-dust former, the
original is a proprietory make but a
suggested substitute would be a “Radio-
spares” 2 amp. suppressor choke,
stripped and rewound over its full
length with 32 s.w.g. enamelled wire

close wound. The former is about & in.
long and i in. dia.

HAVE lately become interested in

radio controlled model aircraft, and
it would seem that the path to success
is strewn with pitfalls. We are told to
begin with a rudder only model and
keep the model simple. However . . .

In my case there is no difficulty in
building a decent model, being fairly
widely experienced and lately, in middle
age, having the time and money to in-
dulge. A “Rattler” is on the stocks now.
But what would be your advice to
someone who does wish (o progress
through to multi-channel, and wishes to
install the necessary radio in the first
R.C. model and after gaining flying ex-
perience, progressively hook up the re-
maining controls ?

I should also like to build my own
radio gear, and am fairly widely experi-
enced in this direction, having built
domestic radio and Hi-Fi apparatus, but
would say that my theoretical know-
ledge is that of wireman standard only.

—A. T, C. FILTON.

The pitfalls are by no means insur-
mountable and with the requisite
amount of patience there is no reason
why you should not be successful.

For myself I graduated through
single channel as there was nothing else
at the time I entered the ranks. As
however, you have some knowledge of
radio and also have a wide experience
of model building, ctc., I would say that
“multi” is quite within your capability.

Reed systems are more popular and
gear for this type of control is available
from our advertisers, some of whom do
kit their gear T believe. As regards ac-
tuators a survey appeared 1n Aero-
modeller for December, 1959, and a
further report in our first issue,

I would suggest that you obtain an
eight reed unit in the first place and use
three reeds to start with. Two for
rudder and one for engine control
Additional channels can be included as
you suggest once experience has been
gained.
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Some of the problems arising in
“multi” are as follows:—Transmitter
stability and modulation depth. Modula-
tor frequency stability. Receiver gain,
reed and relay contacts. Servo switch-
ing and batteries. Practice in the use
of several controls is essential especially
where elevator is included.

In the absence of some fail safe
arrangement it is essential that each link
in the chain is 100% and it will be ob-
vious that it is necessary for the opera-
tor to make himself familiar with the
operation of the R.C. gear and the
effect on the control surfaces.

AM having difficulty with my new
Ivy AM. Tx. as featured in the
October issue.

When the Tx. is keyed, in an attempt
to back-tune the unit to a receiver
which has already been tuned to a Tx.
of known frequency, all I get is a kick
in the needle of the Rx. meter. Another
kick is apparent when the key is re-
leased. 1 have checked the circuit and
valve filaments and all are O.K. To
me it would appear as if the circuit was
failing to trigger one half of the valve.
This is pure speculation.-

The unit is exactly as specified with
the exception that the panel is double
width to include a Reptone Modulator
unit—J. G. S., EDINBURGH 9.

You do not say which type of re-
ceiver you are using but from the con-
tents of your letter it would seem that
you are trying to control a tone receiver
with a carrier transmitter.

If so all you would get would be a
kick on keying with another kick on
release.

I see that the panel has been enlarged
to accommodate a modulator but you
do not say whellicr or not it has becen
connected up. If so I would suspect
that the Tx. is not being modulated and
in such a case you should test the
modulator and the modulator coupling.

AM contemplating fitting radio con-

trol, steering and throttle in to a
6 ft. tinplate constructed model
destroyer.

Would you be kind enough to give
me vyour advice on the suitability of
R/C in a metal hull, type of boat.

—D. L. R., PERIVALE.

With reference to your letter of the
26th September, provided the aerial is
outside the hull and properly insulated
there is no reason why the receiver
should not function perfectly.

If possible arrange for it to be at
right angles to the waterline and as
long as possible without detracting from
the appearance of the boat.

Y boat is driven by a Taycol Meteor
electric motor. 1 recently pur-
chased an OMU 205E Rx. but cannot
use it because with the Meteor switched
on the current rise is only 4 to 5 m.A.
and dithers all over the place. (With
motor switched off the current rise is
about 8 m.A.).

An 0.1 condenser is connccted across
the brushes of the motor and I have
tried varying a resistance in series with
it from 0 to 100 ohms without any
improvement.

Connecting the L.T. neg. to the prop.
shaft of the motor makes matters miuch
worse. An aluminium screen between
motor and Rx. is also ineffective.

1 do NOT get this interference trouble
with my old Rx., an E.D. Transitrol,
nor do I get nearly so much interfer-
ence on the 205E when using a Sallis
PM3 type motor or a SUJ2710 motor.
However, I want to be able to use the
much more powerful and efficient
Meteor with the 205E, which if only the
interference can be stopped, has a much
greater range than the Transistrol.

Can you please tell me how to do it?

—G. F. B., WINCHESTER.

It’s a hard life! As soon as you get
a more sensitive Rx. it picks up more
motor noise. The only effective way to
deal with this sort of interference is to
suppress it at its source. With these
low voltage motors chokes in series
with the leads are by far the most effec-
tive way of suppression.

The chokes can be made by rewind-
ing T.V.I. suppression chokes (Radio-
spares) so as to put twice as many
turns on as they have when bought.
There were two sizes of these 1 amp.
and 2 amp. and the latter works quite
well with actuator motors. A 5 amp.
model has been introduced now and
although I have not yet seen one, is
similar to the smaller ones, i.e. single
layer winding on a dust iron core; it
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would be the best size for
your heavy current motor.

The chokes should lie
horizontally spaced by
their diameter from any
metal surface. For really
complete suppression the
motor could be com-

pletely enclosed in a light alloy case,
with clearance for the chokes and the
connections brought out via 1,000 pF.
feed through capacitors.

Other points in reducing interference
are:—

1. Keep Rx. batteries and wiring
away from motor and its batteries
and wiring.

2. Use a vertical aerial well
from motor.

3. Use an insulating coupling between
motor and prop. shaft.

4. Bending or earthing everything in
sight unless accompanied by
elaborate filtering and screening
can often make matters worse I
have often found. Choke the noise
at source and try the other things,
one at a time, to clear up any
residual.

away

N the June issue on pages 89 and 91
Potpourri of Gadgets and Gimmicks
is described under item B a wmotor
driven actuator. I have made this and
it gives selective left and right very
satisfactorily. I would like to add en-
gine control to be achieved by “press,
press and hold” NOT gquick blip. Can
yvou please indicate correct position of
third brush and insulated parts on gear
wheel 7—G. F. B., WINCHESTER.

With reference to your letter of the
20th. August may I suggest that your
proposal to using a two pulse and hold
signal is not the most satisfactory way
of achieving engine control.

In the process of sending signals for
right and left rudder (particularly for
aircraft) one does not want to include
a complicated signal for this control.
This has been proved in practice where
quite often it is necessary to change
engine speed quickly whilst using the
rudder control. Also the quick blip
method i1s simple to include that the
trouble of the other is not worthwhile.
- With the first method you rotate the
gear until the rudder i1s at the second
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neutral place. The position of the outer
brush will indicate where the insulating
point is to be. The third brush can be
fixed anywhere so long as it makes con-
tact when the gear is in this second
neutral position. However, you will find
that a current is present whenever you
pass over this position and the use of
an actuator here would be no good.

With the quick blip method all you
do is rotate the gear a fraction away
from the first neutral and arrange the
third brush to make contact at this
point. The third brush, however, is
connected to the back contact of the
relay so that it does not conduct for
normal signalling. Engine control is
applied therefore only when a quick
blip is sent so that the relay back con-
tact is restored before the third brush
makes.

HAVE been using five DEAC cells,

type 225, with my Cobb Hobby
Selector 4. This has a 75 ohm coil,
described as low drain by the retailer,
and I found that two active flights of
about ten minutes each exhausted the
cells.

I now find that three of the cells are
oozing a liquid past the gasket, which
is turning the casing black.

Presuming the cells have had it, and
confident that the charging rate was as
specified, could the high discharge rate
he responsible ? Can they be repaired ?

—C. D., TIVERTON.

With reference to your letter of the
27th August I am afraid the cells you
are using are not capable of supplying
the current needed for the Selector 4
for any great period.

If in fact the coil is 72 ohms with §
cells in series (i.e. 6 volts) you will get a
discharge rate of 800 m.A. As the cells
are type 225 they will only give 225
m.A. for one hour. The maximum you
can expect at 800 m.A. will be just over
15 minutes continuous use. I should
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have thought that two flights of 10
minutes, when the actuator is not on all
the time, would not have exhausted the
cells, but they are probably not fully
efficient now.

Although you have not exceeded the
charging rate these cells begin to gas
when fully charged at their normal rate
and will force a leak by pressure alone.
This is what is happening in your case
and the electrolyte i1s now creeping out
thus reducing the effective capacity.

In the absence of a constant voltage
charger the only way is to trickle charge
at say 5 m.A. when due to a side effect
the current merely passes through the
cell when it 1is charged without
affecting it.

I am afraid they cannot be repaired
when damaged.

I INTEND building myself a new Tx.
and am undecided whether it shall
be the “Simpletone” or the “Versatile”.

1 want it to fulfil the following re-
quirements :

() It shall be crystal conirolled.
(b) I would prefer it to be ‘hand-held’.

(c) I would also prefer the Tx. to be
capable of plain CW and ‘Tone
signals, as I already have three
ordinary super-regen. Rx. which
I do not wish to scrap, whilst at
at the same time, I intend build-
a ‘Tone” Tx.

(d) It should have sufficient range for
model aircraft work. As I see it,
from the circuits and description
of “Simpletone” and “Versatile”
neither meet all the requirements.
“Simpletone” meets requirements
(@), (b) and possibly (d). “Versa-
tile” meets requirements (a), (b)

and (d).

Could you uadvise me, please, on the
following points :

1. Could any simple modifications be
made to the circuit of “Simpletone”
to enable it to comply with (c).

What is the range (in the air) that
can be normally expected from
“Simpletone” ?

3. Could ‘“Versatile” be built as a
hand-held Tx. and if so, would the
circuit need any modification if the
aerial was reduced in length to say
five feet, and how would this
affect the range ?

2

I realise 1 am asking a number of
questions, but would be very grateful
for the benefit of your expert opinion
and advice—K. B., ACOMB.

To convert “Simpletone” for CW re-
place 47 §2 across meter socket by push
button and pull audio valve to save L.T.

Range depends on Rx. sensitivity—
should be at least 200 yards—fly up-
wind to check range. To convert “Ver-
satile” for shorter aerials replace CI15
with a short and connect aerial to a tap
on L5. The shorter the nearer to V2
anode.

Remove R7 and connect C16 1 to 1z
turns up on L5 from earth.

I HAVE built your Quetone Rx. circuit
—it doesn’'t work.

The kit, less valve
bought from Fred Rising.

The transistors are S.T.C. T31, pur-
chased from George H.R. in an Aero-
tone kit; these transistors tested as per
your  test  circuit — “Aeromodeller”,
January, 1959—show a slight leak .2—
3 milliamps.

The condenser C4 I connected wrong
way round—I thought black end would
be neg. in absence of red.

I have renewed C4....

The result when 1 switch on Rx. is a
standing current of 10 m.A. with 3008
relay and 25 mfd. condenscr. Also have
Tx. (carrier) switched on or off makes
no difference, when I key tone on Tx.
the current rises slightly.

When I connect a self-exercited head-
phone into Rx. without Tx. there is a
very loud rushing or crackle.

When I key tone the note can be dis-
tinguished and the noise is deafening.

Also I have two pukka V10/30a tran-
sistors, are these O.K. to use in the
above circuit ?

and relay, I

—F. C., TWYFORD MOORS.

Your set sounds to be working too
well. To reduce the standing current
with the Tx. switched off replace either
one or both TR’s. with lower gain
specimens.  (Fred usually supplies a
suitable tested pair.) Alternatively in-
crease the values of one or both 0.003
mF. capacitors to 0.005 mF. or even
0.01 mF.

If the current does not drop when an
unmodulated carrier is tuned in then
you have a noisy valve, transistor or
other component in the early stages
which can be found by substitution.
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N this arrangement the input is applied
between base and collector and the
output taken between emitter and collec-
tor. It gives no voltage gain but does
provide current gain. It can be used as
a coupling device having a high input
impedance and low output impedance.

s | -

3'?\; =

-4
14.8K
0-25MA ! .
{beta=39) 0"3\? | 1OmA
2y 2000
FIG. 1 l

0

Referring to Fig. 1 you will see that to

produce a charge in load current of,
10

say 10 m.A. only a change of

Beta + 1
is required, for nearly the same voltage
change across the load as is applied to
the input.  For most practical circuits
the input and output voltage changes
can be taken as equal with the input
current equal to the output current
divided by beta.

The reason it is sometimes called an
emitter follower is because the emitter
voltage follows the base voltage, ie. as
the base voltage goes more —ve so does
the emitter unlike the common collector
circuit where the collector voltage goes
+Ve as the base goes —ve.,

%Jgr?/ _

FIG. 2 +

This arrangement is not to be con-
fused with a version of the common
emitter circuit known as the bootstrap,
see Fig. 2, where for convenience in a
particular circuit the load is connected
between emitter and battery +Ve.

Where the current gain of one transis-
tor is inmadequate, two can be cascaded
to produce, effectively, a super transis-
tor by means of the Darlington connec-
tion (see Fig. 3) where the labelled ter-
minals are those of the super transistor
having a current gain equal to the
product of the individual gains.

We are not limited to connecting two
PNP transistors or two NPN, it is
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In Part 6 Dave McQue discusses the
common collector or emitter
follower connection.

c

i 1
» L
. 4 VT2

FIG. 3 °
e
C
b VT2
NPN R il
FIG. 4

(]
possible to use one of each as in
Fig. 4.

In a practical circuit VT1 can be a
small transistor and VT2 a power type.
R is required to cope with leakage
currents.

Practical values of R lie in the range
100—470 2 wusing the lower values
when VT2 is a power type. With the
V 15/20 IP a value of 2209 is
satisfactory.

FIG. 5(a) —4y
Lood actuator
- ceill or motor
H /GT 0
|00 L

- S
I%(.) I 200 A=20mA

- +4 vy
Transistor OFF

current flows via R
load.

through

Transistor
ON
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To return to the emitter follower if
this is required to supply large currents
in both directions to an external load
connected to the emitter. The load re-
sistance must be adjusted to supply the
load current as shown in Fig. 5(a). Al-
though this gives only 20 m.A. in the
directions shown when the transistor is
turned ON, it has to pass a total emitter
current of 80 m.A.!

An elegant alternative 1s to use a
complementary emitter follower, Fig. 6.
Here ecach transistor is switched on in
turn and only passes the load current.
I have used such an arrangement with
VT1, OC76 and VT2, 2N35 to control
a Micromax motor.

Supply voltage is limited to 1.3v. each
way from single Deac cells in place of
the 3v. of Fig. 6.

Do not use more or the transistors
will be damaged if the motor stalls. It
is unnecessary anyway and to obviate
any risk of damage to motor or tran-
sistors, a resistor of 5Q can be added in
series with the motor which will limit
the stall current to less than 100 m.A.
as in Fig. 8.

When the input voltage is applied
between B and O the circuit acts as an
emitter follower and the batteries can
be used to supply other similar circuits.
However, if point E is made common
instead of O we have a common emit-
ter circuit with voltage as well as
current gain, but it is then no longer
possible to use the batteries for other
circuits at the same time.

To supply the current requirements
of other motors such as the Mighty
Midget, Frog Tornado Fver Ready
T.G.18 etc., the two transistors can be
replaced by their ‘super’ equivalents by
combining the circuits of Fig. 5 to give
that of Fig. 8. This is the set up that

& ELECTRONICS

VT VT3 B!
220
—_— +
C ~i
FIG. 8 VT2 VT4 B2
220
+

+4 5y

Pete Lovegrove and I have wused in
place of a relay for ‘Simpl Simul’. For
this purpose VT3 and VT4 are V 15/20
IP and B1 and B2 are 2.6v. cach ob-
tained from a total of four DEACS. For
VT! we have used V10/30, OCT71, etc.
and for VT2 a 2N35. A load current
of up to 500 m.A. for an input current
of 1 m.A. in each direction is typical.
It can also be used as the output stage
of a closed loop servo and with a little
modification as an audio output stage
for feeding a loudspeaker direct with-
out the need for either input or output
transformers. A reed unit could also be
used to supply the input voltages but
would require a split comb as in Fig. 9
which is for use with a spring neutral-
ised servo of the Pike type. A tenta-

tive circuit for a self neutralising servo
is shown in Fig. 10. This is offered as
a starting point as I have not yet had
time to rig it up and test it.
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D.C.
Amplifier
& Relay
Eliminator

EVELOPMENTS in the electronic field
and in its application to model radio
control are so rapid these days that one
experiences no surprise when something
new appears on the market.

Relays have long been the bugbear
of the R/C modeller and it is gratifying
to learn of the introduction of a really
efficient D.C. amplifier which com-
pletely replaces the relay. The makers
are Mannings and although they are
new to the model world there is
nothing new about their approach to
the problem.

The unit which is the first of a num-
ber of miniaturised units for R/C work
is extremely small and light in weight
and will handle peak currents of 1 amp.

It can be used for single channel or
multi, but for single channel with an
escapement a simpler version with fewer
transistors would appear to be desirable.
The unit tested contains 5 transistors
and 2 diodes, i.e. 3 OC71’s and in the
output stage 2 OC 84’s (switching tran-
sistors). Its size is 15 in. x & in. x & in.
deep and weight is under 1 oz. It is
completely encapsulated.

As it replaces two relays, from the
point of view of size and weight alone
it scores.  When one considers other
advantages such as complete reliability
and virtual immunity from shock,
absence of sparking contacts, ctc., there
can be no doubt as to its superiority.
A further advantage is the fact that if
two reeds for one servo make contact
no damage can occur, but in the central
position the motor is stalled and full
current passing. This may be regarded
as a minor point of criticism.

It is not a cheap unit but in view of
its absolute reliability it is well worth
the money. lor those with a shallow
pocket it i1s understood that a kit will
be available and cheaper transistors
could then replace the OC 71°%. Also

Test rig for the Mannings unit which is
fully encapsulated and is shown on
lower right of picture.

separate units which clip together and
clip on to the Rx. can be purchased
thus enabling the modeller to increase
the flexibility of his control system by
degrees.

The application of the present unit
for various methods of control is as
follows : — '

Single channel—

motorised actuator.
escapement.

Single channel—

Pulse systems (proportional) with
signal on servo rotates in one
direction signal off rotation in
the opposite direction.

Multi channel—

Each unit controls two directions
of servo (i.e. 2 reeds or filters).
Automatic centring on cessa-
tion of signal. If desired auto-
matic centre can be omitted
without alteration to the unit.

It thus replaces the relay in all its
uses and does not call for a centre
tapped coil for proportional control. Tt
does need two servo batteries if it is
desired to reverse the servo.

Brief details are as follows:—

Input current <o, .75 m.a. max.
Peak output current ......... [ amp.
Steady current ............... .5 amp.
Max. volts ......... ewens 3 plUS. §
Nominal volts ............ 3.8 plus 3.8

Longest rise time on reeds—
20 milli. secs.
Longest rise time on reeds propor-
tional 30 micro secs.
With suitable Tx. and Rx. simultan-
eous 4 channel is possible. Tested with
a Mighty Midget servo the unit was

1007 positive in action.

It is recommended for any use with
every confidence.
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Metz Mecatron
Transmitter
& Receiver

WITH 3-CHANNEL ADAPTER

Digest of technical report by Hans Diete

Heck of MODELL to whom we are also
indebted for Tx. and Rx. circuits.

Above : Beautifully moulded Tx. case,

with clip-in battery replacement panel

removed. Below : More of the Tx.

works, On right: Tx. with selector

switch and Rx, with 3-channel adapter
in place.

THE construction of the Mecatron
opens up an entirely different
development in the R.C. field, in which
outfits can no longer be classified as
either single or multi channel. The
original Nuremburg Toy Fair descrip-
tion went something like this:

“Single or three channel without
reeds, completely transistorised Rx, can
be switched to three different channels,
3.5 ‘Watt Tx. output from four Mono- .
cells, modulation tone so high that even
the highest soprano couldn’t reach it.

j : : ~ Tx. without D.C. convertor or H.T.
ffi it ; : -+ battery™.
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RED YELLOW

Above and right : Details of the triple-

button channel selector, a particularly

fine piece of equipment. Centre : Con.

nections for t two 3-volt batteries

for Rx. via one 7-tag plug. Below : Tx.
: circuit,

When the Metz people started think-
ing about designing their own R.C. out-
fit, they thought as we have a modulator
in the Tx., why not use it to obtain
three different tones.

If one now makes the Rx. such, that
it can be tuned to three tones, the way
is opened to control one model on
Channel 1 and a second model with a
similar outfit on Channel 2. By making
it possible to switch the Tx. modulation
and equipping the Rx. in the same way,
the three tones can be separated and
each tone fed to a separate relay, the
three channel outfit thus becomes
possible.

Summing up, we now have a single
or multi channel outfit which can be
chosen at will, without any parts which
have already been bought becoming
superfluous,

It is nowadays taken for granted that
an outfit will be ready for use straight
away, without having to be retuned to
the Rx. and that the tuning will be held
even during rough handling. The most
interesting thing in the Mecatron outfit
however is the L.F. selectivity of the
Rx. The tone modulated Rx.s using
400 modulation which have been used

7

up till now were not very selective; they
operated satisfactorily even with con-
siderable deviations from the nominal
modulation frequency. With the Meca-
tron Rx. things are, however, very dif-
ferent. For example: when the Tx.
modulation is switched to red and the
Rx. modulation to green, the Rx. will
not work even when the aerial is held
close by. Measurements have shown
that the switching transistor shows no
sign of any action in the presence of
‘foreign” modulation tones. This is
very important, as the selectivity of the
tuned modulation frequency, is the deci-
sive property for the correct functioning
in the multi control operation and the
three channel control. The Mecatron
system is the first to provide this.
(Edirorial note: Reeds will do and have
done the same for years.)

The high selectivity brings about
another advantage, i.e. the possibility of
switching the H.F. carrier of the Tx.
between signals, without running the
risk that the Rx. relay starts to chatter
due to noise. The Tx. of the Mecatron

outfit transmits only during the pressing
of the Tx. button, in the pauses belween
signals it is switched off saving current
and money.

i
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This has been achieved by drawing
the anode voltage as a modulation volt-
age direct from the modulator, i.e. one
has only anode voltage for as long as
the modulator is working. This principle
is already known from ‘do it yourself’
descriptions, but has never been advo-
cated for the usually used tone modu-
lated Rx., because of the missing carrier
between signals. In the case of the
Mecatron, however, it has its full justi-
fication. On opening the Mecatron Tx.
every little corner of the handy little
box is found filled with radio gear. It
1s a first class professional job, which
has very little in common with the
semi-professional outfits which were
turned out as R.C. Tx. during the early

years. As can be seen from the circuit
diagram the Mecatron is not crystal
controlled. The wvalve EL 95 is used in

ECO (Edectron Coupled Oscillator cct.),
with a 7 coupler, for suppression of
harmonics of the 27 Mc/s, coupling to
the 1.2 m. long telescopic aerial. The
Tx. circuit proper is fully shielded in a
copper box, even the leads into the box
are carefully decoupled by lead through
capacitors.

The transistor modulator has two
stages. An OC 79 generates the tone
and is controlled by an LC resonant cir-
cuit. This circuit can, via a switch U
on the Tx. box, be connected to the
parallel capacitors C 18 or C 15 and
C 16, which alter the modulation fre-

Single channel Rx. with three-channel

adapter shown with covers removed.

Connection is very simple via four ex-
tended bolts through both cases,

quency accordingly. In addition to the
switch on the Tx., this switching can
also be done by means of the plug Bu
2, for multi channel keying. It then
connects pins 3 with 4 or 5 and at the
same time 2 with 3. Coupled to this
tone oscillator via a winding on T1 is a
transistor OC 16. In its collector is T2
a step up transformer, which supplies
the modulated anode voltage to the Tx.
valve. As the Tx. valve can only work
during the positive % cycles, the transis-
tor VT2 needs no bias and operates
Class B.

It amplifies only the negative 3 cycles
of the tone oscillator which comes out
as a positive % cycle to the valve, by
means of appropriate connection of the
Transformer T2. A sine wave modula-
tion curve can not be expected under
these circumstances. The oscillogram
shows a rounded impulse, whose form
is, however, no worse than the modu-
lation curves of the wusual tone
modulated Tx.

The Tx. batteries consist of 4 Mono-
cells (B) in the Tx. case. The Tx. can
also be fed via a special plug in B | from
a 6 volt car battery or an external
accumulator (approx. 6 Ah). A good
sales point is the fact that the Tx. is
switched on automatically via switch
S 1 when the aerial is extended. How-
ever this is not really important from
the functional point of view. Very use-
ful, however, is the neon lamp GL 1,
which i1s controlled by the aerial voltage
and which lights up on pressing the Tx.
button. This will obviate in many
instances the opening up of the Tx.,
when the fault obviously lies with the
Rx. Metz gives the Tx. output at the
base of the aerial as 3.5 watt. This is
a very high value. However it does not
represent the average output, but only
the momentary peak output of the Tx.
at the instant when the anode voltage
modulation curve reaches its highest
point. As, however, for practical pur-
poses, the modulation amplitude is of
prime importance, there is nothing
against this method of performance
determination. The Tx. draws 200
m.A. from the batteries between signals,
this is the heater current of the Tx.
valve, during the signals the voltage
rises to 700 m.A. The Tx. is not very
sensitive to small voltage changes. We
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Connecting up the single channel Rx.

with 3-channel adapter and servos ac-

tuated thereby. The 7 - pin plugs
make this very straightforward.

have reduced the voltage to 3 volt and
the Tx. still worked. Of course, in
practice, it is inadvisable to let the
battery voltage sink that low.

Receiver

The Rx., with its polystyrol case
makes a very good impression. Ob-
viously the Metz people were of the
opinion that mechanical reliability was
more important than a few grams of
weight. This 4 transistor set with all
its refinements and built on a printed
circuit comes to 100 grams. If one had
saved on weight at the expense of
strength the buyer would not really
have been served. Besides even in
small models 30 grams is neither here
nor there.

The Rx. works with a super-regen.
detector using the H.F. transistor OC
170. Unusual here is the mounting of
the chokes 1.4 and LS, which are wound
on the top end of the tuned circuit coil
former.

The 50 to 60 cm. long aerial is
capacitively coupled to the collector.
The de-modulated signal is coupled to
the first AF transistor, which uses the
same base voltage divider RS5, R4 in
common with the second transistor, via
transformer T 1. Both stages work in
common emitter so far as the audio is
concerned.  The diode D1 prevents
overloading of the AF amplifier. The
third transistor is fed via an AF filter
circuit whose inductance is the primary
winding of T2, and its capacitance can
be varied by the selector switch, in the
same way as in the Tx. modulator, as
further capacitors C11, C19 or C12,
C 18, to match the resonance of the cir-
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cuit to that of the Tx. All one has to
do is to set the selector switch on the
back of the Tx. to the same colour spot
as that of the Tx., and the circuit
resonance matches the Tx. modulation.

The last transistor, the switch tran-
sistor OC 79 works in the usual Class B
to switch on the relay. For single
channel use, pins 5, 6 and 7 are bridged
on the socket the Rx. plugs into.

Over this bridge the third transistor
receives its collector voltage. An ear-
phone plug can be connected in place
of this bridge. This earphone is part of
the outfit for checking the air for inter-
ference of pirates. It is connected with
an adapter plug. The Rx. works with
this purely as a radio Rx. for 27.12
Mc/s. Through such an adapter plug
the multi-channel part can later be con-
nected. The entry of this part lies
between the connections 5 and 6, where-
by the modulation selector switch is set
to green.

On the whole the Mecatron outfit is
of a very interesting and modern con-
struction, but one in which one can
have the fullest confidence and one -
which will not be subject to teething
troubles.

2mfyp
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Receiver circuit.




Booklets
and Circuils

NEW ! Just reprinted from
‘“Model Maker’

RADIO CONTROL WITH
VIBRATING REEDS

By R. H. Mapplebeck

Covers complete instructions
for building 3-valve Rx and 3-
valve handheld Tx to suit, in-
cluding making of reed bank.
Not miniature equipment but
ideal for boat use. 16 pages of
detailed information, 3/6

AEROTONE
By Tommy lves and P. Lovegrove

A single- or multi - channel
tone set for modulated trans-
mitters. Temperature stable, can
be built for £4, weighs 24
ounces, needs only two small
batteries and measures 3 in. x
13 in. Current rise from 0.2

mA to 4 mA,
RC/728 2/-
HILL 2-VALVE RECEIVER
By E. R. Hill

Eight-page booklet gives full
constructional data for both
standard and miniature versions
of most successful carrier-wave
set for aircraft, current rise 0.4
m/A to 4,0 mA,

RC/664 2/-

AEROMODELLER
TRANSISTOR Rx.

By Tommy lves

Popular carrier wave set for
small models, follows fast puls-
ing has lightweight and low
battery drain virtues.

RC/736 2/-

GALLOPING GHOST
and pulse proportional data

All published information on
single channel proportional radio
control summarised in special
booklet to cover the fascinating
subject. Includes topline U.S.A,
and British expert advice with
installation circuits for pulsed
rudder, Galloping Ghost Rudder/
Elevator with or without en-
gine control and simple dual
proportional. A reference book
“must” for R/C fans.

RC/735 3/6

RADIO CONTROL MODELS
& ELECTRONICS

(Plans Dept.)
38 CLARENDON RD., WATFORD, Herts

CLASSIFIED
ADYERTISEMENTS

PRIVATE : Minimum 18 words 4/6 and
3d. per word for each subsequent
word,

TRADE : Minimum 18 words 6&s. and 4d.
per word for each subsequent word.

Box numbers are permissible — to count
as 6 words when costing the
advertisement.

COPY should be sent to the Classified
Advertisement Dept,, ""Radio Control
Models & Electronics”, 38 Clarendon
Recad, Woatford, Herts.

ARBLEHEAD Class HULLS in glass
fibre. ‘‘Jemima Duck” and ‘‘Doris-H"
designs available immediately from stock.
Price £6.10.0 each, includes Assembly Plans
and Free Delivery.—ROBERTS, ‘The Gables’,
Dragons Green, Shipley, Horsham, Sussex.
ERYLENE and Cloth SAILS for radio-
controlled yachts.—ROBERTS, ‘The Gables’,
Dragons Green, Shipley, Horsham, Sussex.
IX Ch. R/C boat, £40.0.0d. o.n.o. Reptone,
£10.0.0d. Unitone, £12.0.0d. Both nearly
new. Sextone, £25.0.0d. 3 mths. old American
Dr. Good's T.T.P.W., £27.10.04. ED Tx. &
Rx., complete with Cobh Micro 4 controller
and compound, #£10.0.0d. Triang (pulse) TX.
& Rx., £4.10.0d. P.C.1 Tx., £2.10.0d. Ripmax
Tx. & Rx., £4.10.0d. Also new R.E.P. equip-
ment, R/C Kkits, and new engines for sale or
exchange.—K. M. GREAVES, Hutton Eudby,
Yarm, Yorks.
EA Commander with 5 c.e. Miles Special,
£6.10.0d. Six channel Rx. to Orbit cir-
cuit complete with Tx. and control box, £15.
E.D, PC.1 Tx., £3. T.H.V. Pathfinder hull,
£3. Scale 18 in. trawler for R/C, £3.10.0d.
All o.n.0. S.a.e. for full details.—C. THORN,
164 Summerhill Road, Bristol 5.
ONNER Duramite Multi Servo, Brand New,
£5.—D. BURGEsS, 68 Salisbury Street,
Amesbury, Wilts.
S’I‘EGMAIER precision 8 relay and pneu-
matic valve assembly, £5. Boxed K and
B 35 R/C, £5. Marcytone Twin Simultaneous
Tx. and Rx., £8 each. Marcytone filter,
12/6d. 10:1 Rx. power converter, £3.—Box
No. 9.
RASH-TENDER, 34 ins. E. D. Hunter,
fully silenced. Single channel radio.—
NEwLANDS, 32 Jeanfield Road, Perth, Scotland.

SITUATIONS VACANT

YOUNG Man required with basic knowledge
of Radio Control and Components to
assist in the production and Kkitting of our
'‘IVY’ produets. Applications, in writing in
the first instance to: MACGREGOR INDUSTRIES,
Station Wharf, Langley, Bucks.

Conditions of Sale . . .

This periodical is sold subject to the follow-
ing conditions :—That it shall not, without
the written consent of the publishers, be
lent, resold, hired-out, or otherwise dis-
posed of by way of Trade except at the full
retail price of 2/- and that it shall not be
lent, resold, hired-out, or otherwise disposed
of in mutilated cendition or in any un-
authorised cover by way of Trade ; or affixed
to or as part of any publication or adver-
tising, literary or pictorial matter whatsoever,




LONDON

BURLEIGH'S

All parts for following sets:

3 Transistor Receiver 50/-

305 Transistor Receiver 99/6

Aeromodeller Receiver 68/~

Aerotone Receiver 84/-
etc., etc.

P.C. Transmitter already made with 3AS5
valve, 31/-.

REPTONE Outfit, as available, All ED,
R.E.P., F.R., Graupner and other equipment
in stock.

RETAIL ONLY

Please add postage for rtelurn +ohen
ordering or for reply.

303 Edgware Road, London, W.2.
Tel.: PAD 8827-8-9

Open all day Saturdays 9 a.m.—6 p.m.

MODEL AIRCRAFT SUPPLIES LTD,

Stockists of R.E,P. radio control units.
(Easy terms available.)

We have a large selection of compo-
nents, kits, engines and materials 1or
boats and aircraft.

Phone, call, or write :

29 OLD KENT RD., LONDON, S.E.]

B. CUTTRISS & SONS
49.51 Cleveland St., Doncaster

Radio Control Specialists
CALL AND SEE OUR SHOP. Tel.2524

QUARTZ CRYSTALS 27 Mc/s.
SUBMINIATURE TYPE 2MM

27:00 l 0-43d"

b Flexible laads, ,_/' : __l
—o0s5i5"—— R
Single crystals 30/- each or available as

matched pairs Tx, & Rx. for 465 Kc/s. I.F.
at £3/10/0 per pair post free,

CATHODEON CRYSTALS LTD.
LINTON CAMBRIDGE

A HULL OF A PROBLEM ?
THEN HEAVE US A LINE !

For fully detailed scale ships hulls, working
or showcase, warship (by N, A. Ough) or
merchant, in fireproof glassfibre, and stainless
steel shafts, bronze propellers, brass stern
tubes (bushed), rudders, shaft brackets, en-
gine bearers, and reduction gear boxes for
twin drive, S.a.e. please for illustrated leaflet.

G. H. ALBON (Modelmakers) & CO.,
56 Langdale Road, Thornton Heath, Surrey.
Tel.: THO 7354.

“GLOBE -KING*>

WORLD-FAMOUS KITS AND RECEIVERS

for the Radio Amateur and S.W. Listener.
Catalogue Free, enclose stamp for postage.
Kits from 79/6 obtainable at your dealers or
direct from sole manufacturers—

JOHNSONS (RADIO-RCME),
St, Martin's Gate H Worcester

MODEL SUPPLY
STORES

17 BRAZENNOSE STREET, MANCHESTER 2
Manchester's Main ‘‘Mecca’ for every make of
KIT, ENGINE & ACCESSORIES, BALSA,
RADIO CONTROL EQUIPMENT A SPECIALITY

Manufacturer’s Announcement

Due to the overwhelming response for both the ‘IVY’ Transmitter and Receiver, the
initial tooling and production methods have been found to be totally inadequate to meet

the demand economically.

We have also been advised that as from

Purchase Tax.

January 1st, 1961, the Kits will be subject to

I: has, therefore, been decided to completely re-tool the Kits to enable us to continue to

offer them at an attractive price despite thes increase due to Purchase Tax. We regret, there-

fore, that during this re-tooling period, neither of these Kits will be available, but an

announcement will be made in the February issue stating the new prices and availability.
We feel that this is the correct procedure to ensure all your requirements may be met

satisfactorily during the coming season. Meanwhile, we would like to take this opportunity
of thanking you for your co-operation,

MacGregor Industries
STATION WHARF, LANGLEY, BUCKS

Made and printed in Great Britain by Bletchley Printers Ltd., Central Gardens, Bletchley, Bucks,
for the proprietors, Model Aeronautical Press Ltd., 38 Clarendon Road, Watford, Herts.
Published by The Argus Press Ltd., 8/10 Temple Avenue, London, E.C.4, to whom all trade
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THE EXPERTS

FOR ALL YOUR
MODELLING
NEEDS — INSIST
ON KEILKRAFT
ACCESSORIES

O.S_f_ MuIﬁ-Sp'eed Engines

JUNIOR 60
Specially designed for radio con-
trol, and winner of many R/C
contests. Simple, rugged construction,
very steady flying characteristics, and
good appearance. 60" wingspan.

£2/18/0
KK FUELS

for maximum
performance  in
ALL types of
diesel orglow
motor.

bt

..... ]

e e e AR s,

L

bl S R e Rl Blended with BP
. i ; E I oil f
THE ideal engines for radio c.'L‘;':F‘:.,,‘,’L.i.,'g"
control !

O.5. MAX-II MULT| SPEED 15 (247 c.c. e ol i SRS 2
£7/5/8 f :

O.5. MAX-Il MULTI SPEED 29 (49 c.c.) e e b 33?/f
£7/18/4 S e

0.S. MAX-Il MULTI SPEED 35 (58 c.c.) L die inngl Slad Sy T 56
£7/18/4 K K Super Nitrex Glow, % pt. 6/6

Try some at your next flying session

Fully

HewmAKC BUY KEILKRAFT AT YOUR
Strong NEAREST HOBBY SHOP

and
Reliable

KK
AIRWHEELS

2" dia. 14/, 2}" dia. 21/-, 3" dia, 25/4, ' g il
33" dia. 28/-, 4" dia. 29/2. TRADE ENQUIRIES ONLY




