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Two popular
types. In a
range of sizes
to grip from
1 to 2”.

Delivery
from
Stock.

No. =
300

drawing
Board clip.
Plated finish, de-
livery from Stock.
4f- doz. pius P.T,

The most compre-

ensive and
informative text
booR on springs
yetpublished.
10/6 post free.
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SCA LE MODE L

'PERMANENT WAY _~

Now aAvaiLABLE From Stock

Easily the most realistic, durable and quietest running track made. (Note the new
slide-on chair—an exact fit on rail.) Available with book of instructions and special
jigs for easy assembly.

. Scale Track parts for Gauge ‘O’ Railways.
RAILS, Steel 35in. lengths BATTENS, longitudinal 36in. lengths

5/- per doz. lengths 6¢ per doz.
RAILS, Brass 38in. lengths PANEL PINS . . 8d. per packet

18/~ per doz. lengths CONDUCTOR RAILCHAIRS forelect.rify!
CHAIRS Slide -on Pattern.. 3/6 per 100 the track 8/6 _per 100
FISHPL. ... 7d. per dozen INSTRUCTION BOOKLE 6d. each
SLEEPERS 31 . long 3’6 per 100 TRACK LAYIN AUGE ... 1/ each
HOLDIN:-DOWN SPIKES... 6d. per 500 CHAIR FlXING JIG . od .. 29 each

As an example of the low price of these materials, the cost for constructing I8ft. of track is
£1 Bs. (with brass rails)—2ls. (with steel rails). Brass conductor rails for electrifying the
above, 9s 6d.

“BASSETT<-LOWKE PUBLICATIONS"”

Send Id. stamp for BPII2 2 new brochure giving details of alt catalogues, booklets, etc,,
devoted to models and model-making.

BASSETT-LOWKELTD.
NORTHAMPTON

London : 112, High Holborn, W.C.I.
Manchester : -28, Corporation Street.
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A FASCINATING
NEW PROCESS BY
WHICH AMATEUR.
PHOTOGRAPHERS

CAN MAKE PRINTS By this process it is possible to make
IN BRIGHT, RICH prints in a very wide range of colours.
COLOURS. It is not a toning. process nor are the

effects obtained by dying or staining.

Almost any colour can be predetermined
and actually formed by development. The exact shade can
afterwards be matched, with certainty, and repeated whenever it
is required. Every step is under perfect control. The colours do
not fade. This COLOURFORM process will appeal to amateur
photographers who wish to break away from conventional black
and white and produce results that will excite admiration by their
sheer beauty.

WRITE FOR ILLUSTRATED BOOKLET GIVING

FULL DETAILS AND METHOD OF PROCEDURE
(Mention ** Practical Mechanics ")

Charming purple-browns, cool olive-blacks, delicate yellow-greens,
mauves, blues of the richest quality and an endless variety of
browns, from the palest sepia
to the deepest nigger-brown,
are all attainable. The possibilities
are literally unlimited.

GET THIS OUTFIT
FROM YOUR DEALER

For those who wish to experiment with this
process the fohnson COLOURFORM OQUTFIT
is available. It contains enough colour
developer to make up eight 10 oz. quantities. Three bottles containing the primary
re’d yellow and blue :olt;(uriformers—’to be(adde;li to the developer. One packet of
bleaching compound to make 20 oz. of solution (which may be

used repeatedly). A glass measure and a book of iastructions. PRICE 15i- COMPLETE

JOHNSONS OF HENDON LIMITED

MANUFACTURERS OF FINE CHEMICALS. LONDON, N.W.4
Established 1743,

JOHNSON
COLOURFORM

THE “ZYTO” 15in. MOTORISED SAWBENCH

WITH TOTALLY ENCLOSED MOTOR

FOR CROSSCUTTING, RIPPING,
MITREING, BORING, GROOVING, etc.

THE “ZYTO ” 15in. Motorised

Sawbench has been specially
designed to meet the demands |
®of the carpenter and builder,
. handyman  and for all general
woodwork. Sturdily constructed, with
beavy cast frame, ball-bearing spindle,
built-in dust chute, etc.

Brief Specification :
Saw-table 24in. x 18in., with rise and
fall mnotion for grooving, etc. Takes
1sin. saw. Long ripping fence with fine
adjustment.

Heavy spindle bored to take dowel
bits, etc.

Fully guarded in accordance with Home
Office Regulations.

Vee rope drive with novel ad)ustment
2 h.p. motor provided.

Supplied single, three-phase-~or D.C.
current.

PLEASE STATE VOLTAGE.

We are stockists of all iypes of
wood and metal working machinery,

and welcome your enquiries. =
llustrated leafiets of ““Zyto '’ wood-
working machines free on request.

Production of S. TYZACK & SON, Ltd.

EARLY DELIVERY.

PRICE AND FULL DETAILS
FREE ON APPLICATION.

S. TYZACK & SON, Ltd., “/gi%, 02,50

Telephones : CLERKENWELL £301 (Ten lines). Telegrams : TYZGAR, FINSQUARE.

Manufacturers of

DRAWING and
SURVEYING
INSTRUMENTS

SLIDE RULES
DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A GTHORNTON LTD
D Insthument Specialists

4l GARTSIDE ST MANCHESTER 3

T50
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& \\ = : \\ (post and packing, i=).
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FOR ALL PURPOSES WHERE A
LIQUID FLUX IS IMPRACTICABLE

Established 1834

SIR Wm. BURNETY X CO. (Chemicals) :LTD,

GREAT WEST ROAD, ISLEWORTH, MIDDLESEX

LFAST -

BE
JOHANNESBURGE 2

i ’ top.
draughtsmen,
. PLOTTING ARM.—0Of brass
twbular construction, rigid, lock-
able in any position and carrying

N

TORONTO ‘
WELLINGTON N.Z2.
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FOLDING TRIPOD.—Treble
ex-Air Ministry. Extends to 50in,
Rigid *construction.
surveyors, etc.

Adr Hinistry Surplus

extending fightweight,
Length folded, 2lin.
Ideal for photographers,. engineers,

Weight under 2ib. 4/
(postage and packing, 9d.).

Brass

Perspex protractor rule. Rail is
included for fixing to side of
drawing board, and plotting arm
slides freely on this. Ideal for
draughtsmen, engineers, etc. Im-

perial size, 2'/_

A Double Elephant size, 25~

VACUUM PUMP.—uigh | ¥
quality -Air Ministry pump by lead-
ing British manufacturers.
shaft 2in. in length, flange mount-
ing, and has numerous industrial -
and workshop uses.
6in, x 4in. x 4in.

Splined

Dimensions approx,
(post and packing, 116),

18/6

\\\\\ This amazing piece of electro-
\\\\&\\ pneumatic machinery contains the
3 largest assortment of gears ever

made available in one instrument.
Original cost over £300, Weight
90lb,, and contains over 00
assorted gear wheels, 2 motors
{24v.), with  reversing friction
clutches and reduction gears, 800
assorted nuts and bolts, etc. (mostly
2, 4 and 6 B.A.), gyro instrument,
many aneroid capsules, sylphon
tubes, axles, switch, pneumatic
tubing, anti-vibration mounts, etc.
This' complex machine has to be

BOMBSIGHT COMPUTER. |

ANTI-VIBRATION
MOUNTINGS, | SEiBLE

TUB
STEEL FRAME

ROLLER
EAR

s
5 ELECTRIC
ULAR MOTOR

REVERSI8LE
FRICTION CLUTCH

seen to be believed. Parts can be
adapted “ to hundreds of model-
engineering  laboratory  uses—
many thousands sold throughout
Great Britsafian, and all have given
every satisfaction,

{Carriage paid.) 65/.

MELBOURNE

AERO SPARES CO., oo o

71, High Holborn, London, W.C.I,

Head Office :

69, Church Street, Edgware Road, N.W.8
Tel. : AMBassador 4856 (all depts.)

Smee’s

Modelcraft

POWER. BOAT
PLANS & KITS

The ‘' WALTON’ CRUISER
This is a facsimile of the kind of fittle ship
which so many have turned into a holiday
home nowadays. Bread and butter con-
struction. Suitable for electric drive:

Length, 23ins. 7/(;

. A.F.101.
Pfan No. A.F.1 e

The + DAYTONA’ CRUISER

The modern streamlined American counter-
part of the 'Walton’; smart but not

over-modern. Bread and butter con-
struction. Suitable for electric drive.
Length, 33ins. 3
Plan No.- A.F.103, 10/(l

post 5d.

The + DIXIE’ SPEED BOAT

Typical of the small, fast runabout developed

largely in the U.S.A, for racing and aqua-

planing, For powering with © Electrotor *

or ‘Reymaster.’ Length, {2ins.

Plan No. AF.I05, 2/6
post 3d.

The COASTAL CRUISER

A kit for building on aeromodelling
principles, but one with whick many
beginners have achieved fine results.
The kit «includes all the metal fitments,
gears, propeller, shafc and tube. Rubber
motor is provided, but hull is
suitable for electric drive. 17 6
post li-

MODELCRAFT vro.

TI(L), Grosvenor Rd., London, S.W.I|

Shows the way fo TECHNOLOGICAL SUCCESS

IN ENGINEERING BRANCHES AND PROFESSIONS

Throughout industry in every country,
but particularly in  Great Bricain,
technological success has become the
basis required for personal success.
Write now for this great guide to
careers in Engineering  covering
Mechanical, Electrical, Chemical,
Production, Aeronautical, Auto-
mobile, etc., and which shows how to
become A.M.I.Mech.E., A.M.LE.E.,
A.M.lInst.C.E.,, A.M.I.Chem.E,, etc,
in which and other engineering institution
examinations T.GB. home-study
students have gained OVER FIFTY
FIRST PLACES, to—

The \Professional Engineering Tutors,

THE TECHNOLOGICAL INSTITUTE
OF GREAT BRITAIN,

218, Temple Bar House, London, E.C.4.

EVERYTHING FOR THE HANDYMAN

Wood Mouldings, Dowelling, Tabie and Chair Legs, Wheels.
Ornamental Pressings. Timber. Balsa Wood. Plastic and Metal
Handles and Knobs.

Sheet, Strip and Tubular Metal,

Hinges, Screws and Cabinet Fittings of All Kinds, Saws, Planes,
Vices, Braces, Drills, etc. Electrical Accessories.

Special Fittings obtained to Order within a few days.
SEND 3d. FOR LATEST ILLUSTRATED PRICE LIST
IT WILL PAY YOU TO PAY US A VISIT

B. KOSKIE
75 LEATHER LANE, HOLBORN,

Closed I o’clock Sat.

Elcl1
Phone : Holborn 4777

TEST YOUR WITS
Create Gadgets ! Useful Items

For Experimenters

CONTACTOR UNIT. A precision
clock” movement 3}in. x 23in. mounted
on a J-seage filter used for sending impulses
by means of a switch operated by the
escapement. This valuable instrument is
fitted "in a sound-proof case; {2 or 24
voles. Brand new. 516,
UNISELECTOR SWITCH. 8 pole 25
way continuous rotary switch with ener-
gising solenoids. 25/- each.
THERMOSTAT SWITCH. Bimetal
type in sealed glass tube 2}in. x iin. 30°
Cent. 5l- each.

GENERATORS Hand operated. 5/-.
MICROPHONE & HEADPHONE
SET. - Moving coil with switch. 7/6.
MICROPH ONE Electro  magnetie-
with switch, lead and connector. 216.
ROOM THERMOSTAT. Adjustable
45 to 75 Fahrenheit. 4216 each.
THERMOSTAT. Satchwell type W.O.
12in, stem, 230 vt, 10 to 90 deg, Cent. 3§)-.
MUIRHEAD Slow Motion Drives, 76

each.
RHEOSTATS. Suitable for low voltage
model work. 26 each.

COCKPIT LAMPS with obscured domed
glass for S.B.C. Bulbs, Brand new with
switch, Diam, 3in. 5/- each.

VOLTMETERS. 0/300 A.C. Moving
Iron. 2}in, flush, 1716 each.
MORSE KEYS WITH BUZZERS

on board with Battery Holder. 41§ each,
ELECTRIC MOTORS, With gearing
for 12 or 24 volts D.C. 15/, Simiiar type
suitable for conversion ‘or 230 A.C. mains
operation. 1816,

A.C. INDUCTION MOTORS. Singl.:
phase. 1,425 r.p.m. All voltages. ldeal for
workshopand
industrial
uses.  Heavy
duty. Silent
running. No
radio inter=-
ference.

1 h.p.£6-15-6,
3} hip. 8758,
3 h.p. £8-17-0.

L. WILKINSON
204, Lower Addiscombe Road, Crovdon
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WHICH

HEADPHONENS
UPHOLD

BRITISIY

S. G. BROWN, Type ‘K’

Moving Coil Headphones supply
that High Fidelity Reproduction
demanded for DX worlk, monitor-
ing and laboratory purposes, etc.

OUTSTANDING
CHARACTERISTICS

D.C. RESISTANCE 47 Ohms
IMPEDANCE 52 Ohms at 1,000 c.p.s.

SENSITIVITY, 1.2 x {0—12 watts at | ke
0002 Dyneilcm?.

PRICE £5-5-0 PER PAIR

Your local dealer can supply.

TYPE ‘K’

Descriptive Literature on request. 3

For details of other S.G. Brown Headphones (prices
from 30/- to 63i-) write for illustrated Brochure ** P.M.”

5, } 1, IEtd
@) )
Telephone : Watford 7241 2 ¥ TS

SHAKESPEARE STREET, WATFORD, HERTS
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CLYDUESDALE

For Bargains in Ex-Services Electronic Equipment

PRESTIGE

PETROL ELECTRIC
GENERATOR

288 watts, 14/32 volts, 915 amps.

J.A.P, 4 stroke, side valve, air cooled.
governed petrol engine, 1 B.H.P. driving
& shunt wound D.C. Generator. with con-
trol box, cut-out, fuse, ampmeter and
léngth of screened cable.

Would light 14-25 watt or 6-60 watt lamps
at 24 volts,

Size 20 x 2a x 64 ins, Tested in operation
before despatch.

CLYDESDALE'S CARRIAGE
PRICE ONLY £21 Al’All)
Large selection of Petrol Electric Genera-
GB{‘ A|‘i“) 2?5“,'. tors: avatlable, Ask ‘for specfal list.
olt. 1 a.h. Also “available : suitable meters and
Aceumulator X
et cut-outs. Ask for detalls,
t.‘cémk r&ox, ‘zﬁfh hinged
an e
Ar[\ﬁ.ndles ,{’2 a‘liecs:;yjlx;g BRAND NEW. In maker's: eartons.
mensions, eng }
adth’;iht in, A UNIVERSAL ELECTRIC MOTOR
c‘l‘P‘Rl}EZD(;\'\IiI;S£6/IO for 200-250 volts, A.C. or D,C. mains. by simple

external wiring, full data supplied.

CARRIAGE PAID
Or two packed in a wood

New method gives better
éase, £11, carriage ‘pald. h.p

than 1/6

Motor Generat.or Type 29,
12 l:;:l‘\‘, 71'\2L‘X.h. Size, 11 x 5} x 5} in,
Accumuiator As generator : Input

Standard car type con-
struction. Moulded case,
wing nut terminals,

24v.16a. Outputl.200v.
200 m/a.

Ideal for HMght bench

Dimensions, length 14 work, a lin. spindle ls

{)x;.e cidthh’?llgx:m 8§ i iwallable (wl}enp ‘t’:he fan

SN PES DA LE s£6 ’15 s removed) for driving.
PRICE ONLY / CLYDESDALES o5 /_ eaen CARRIAGE
CARRIAGE PATD ERICE ONTY : p 0

Send now for New lllustrated Lists. Pleasc print Name and Address
CL Y”ESDALE SUPPLY o 2 BRI‘I)GE S’l'llE!'J'l‘
CO LTD GCLANSGOW - OB
‘'Phone : SOUTH 2706/9
VISIT OUR BRANCHES IN ENCLAND, SCOTLAND AND NORTHERN IRELAND

MIDLAND INSTRUMENT CO. [
BRAND NEW GOVT. SURPLUS
STOCK

Mains Transformers, input 230v,
50-cycle, output 50v. 11 amp., of with
little alteration, 100v. at 54 amp., 25/,
- carriage 5/-, Artificial Borizons,

contains ‘‘ Sperry "' gyroscope, §/-,
- post 1/-, Altimeters, sensitive B Kolls-
man " type, 15/-, post 8d. Telephone

MODEL RAILWAY CLUB
EXHIBITION

EASTER WEEK, TUES. APRIL 19 to SAT. APRIL 23

A_NEW BENCH
MILLING  MACHINE

Stands (less handsets), consists of

. hand generator, twin dome bell, induc-

tion coil and conds., length of 6-way
cord with terminal block, 10/-, post
1/4." Electric Pumps. centrifugal
self-priming immersion type, dellvery
10 g.p.m., max. headAgprox 25f¢.

rides behind real steam engines.
two models, 12 or 24v. D.C., 25/-, =

The work of members of the Model Railway Club, over 3,000 models
of locomotives, coaches, wagons, signals and working tracks.

FOR SMALL USERS

A Major contribution to the small
machinery market offered for

Free

post 1/4. Accumulator _charging
cut-outs, two models. 12 or 24v., both
at 60 amp., 7.8, post 9d. Reflector
Gunsights, consists of lamp house,
s.b.c. lampholdar, projectlon lens
"system ete:, nins
Motors 200/200 AC/ i amp,,
ﬂt.te tIn. shaft, speed approx 3,000

r.p.m., continuous rating, 20/-, post
H-C‘: Berkshire motors, 12v. 4 mp.,

final drive 1,000 e.pm., 15/~ post 112
ditto, 24-v., 1.7 amp., 1% post 1/2.
Repeater Motors. small D.R. compass

CENTRAL HALL,
Thereafter, Il am. to 9 p.m.
"ADMISSION - Adults 2/3, Children under 14, 1/3

Special terms for organised parties on application to R. C. Panton,
162a, Strand, London, W.C.2.

Tuesday, 2 p.m. to 9 p.m.

immediate delivery. The brief
specification given below will
interest all who have capacity
for this wuseful machine at a
modest price.

Table Length : 11in.

Cross Traverse : 2}in.

Table Width : 3}in.

WESTMINSTER

 type, can be adapted to run from A.C.

Vertical Movement : 6in.

or D.C. L.T., 2/6, post 9d. Headphone
' Cords fitted high or low impedance
| matching transformer, 2/, post 6d.
Telephone Sets, consists of two com-
' bined microphones and phones, 25ft.
- connecting flex, provides perfect two- Tel:
way communication, self-energised. "
no battery required. 7/8, o

PLASTICS (MANCHESTER) LTD.

11, Whitworth Street, Manchester 1.
0272-1725.

THE LEADING PLASTICS STOCKISTS FOR

Cen.

Spindle Bore : No. 2 M.T.
Price: £20.

Countershati : 85/- extra. Milling
Arbor (§in.) 25/-.

par B fhels to dusl drive 11, ; 4
?é? . po‘;?fs’,g niﬁu\ﬁnl?ﬂaﬂc; vemgn THE MODEL MAKER AND HOBBYIST Machine Vice : 20/6.
: resisttan%et sgpe;/gensénveglbalfﬂ‘c:g e
~armature type, 7/6, post 8¢ As Official Stockists for
Generators, 6v. 5 amp., complete
ot h IMPERIAL CHEMICAL INDUSTRIES, LTD. INVITATION
it nandle and cueout to charge ERINOID, LTD., and UTILEX, LTD. iV BV o

the ideal crystal set rectifier. 3/,
3d., crystal set variometers,.
| tz wouna, edium waves, slow-
 motion knob, only one of these together
. with above crystal rectifier to make an
efficient set, 3/, post 9d., circult if
- reqiired. PRESS-ON press-off switches
- 1/-, post 3d. Switches, bakelite,
 5-amp.. 1~ post 3d. Also_hundreds
| of other interesting Radio. Electronic
and Mechanical items : send for our
new enlarged Jan./Feb., b
with s.a.e, Post orders over 30/-
post paid, all carriage orders arecharged
extra. Our C.0.D. service is cancelled
for the tlme being.
M 00Rl'00L CIRCLE,
BIRMINGHAM, 17.
Tel. : HARborne 1308 or 2664,

WE STOCK I!!
o PERSPEX” (Acrylic Sheet).
From 1/16in.

Clear and_all colours sheet and rod.
thick upwards (Standard 1.C.I. prices).

“ CRINOTHENE ” (Brand of Polythene). This is a ductile embossed
sheet about .015 thick in all colours.
used for Jampshades, bags, etc., etc.

* CASEIN ”* Sheet, Rod and Tubes, etc.

CAST RESIN in a variety of shades and forms.

P.V.C. SHEETING (Admiralty Specification) for Curtains, Aprons,
Rainwear, Shower Curtains, etc.

ACETATE FILM and SHEET. All colours, plain and embossed, for,
Lampshades, Fabricating, etc.

Lacquers and Dyes for  Pefspex
Luminescent Powders, Transfers, Instructional Manuals, etc.

FREE PRICE LISTS AND INFORMATION ON REQUEST.

(Acrylic Resin).

You are inviied to send for List
No. MB49. This contains full
details of the above and current
machinery offers, gladly mailed
on request.

T. GARNER & SON, LIMITED
Hand and  Machine Tool Division
Redbrook Works, Gawber,
BARNSLEY Phone: 2908

Sold by the yard, 34in. wide,

Cements, Polishes,

&
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ELECTRADIX RADIOS
For Best British Bargains
MAGNETS. New™ Swift. Levick Alni,
instrument perm, magnets, carcular 13in.
dia., 9/16in. chick polar gap, %in. drilled
poles, lift 3 Ibs., 316 each or 4 for 10/-
Alni disc. perm. steel magnets, fin: dia.,
fin. thick, 3/16in, centre hole, 3i6.- D.C,
Electro magnets, weight 10 o1s., 2-6 volts
will 1t 13 to 4 Ibs.,, new surplus, 716.
Powerful electro magnets, 6-25 volts D.C.,
with screw-in solencid core, weight | Ib.
10 ozs., will lift 7-28 Ibs. (No. 1), 4l~;

(No. 2}, with 3 separate windings, 4/6.

DYNAMOS. (Special Stocktaking re-
ductions for one month only.) 12 volt 10 amp.
car type, 1,400 r.p.m., circular body, as
new, 30/, Dynamos for Windmill work,
totally enclosed, 12-15 volts 10 amps.,
600-1,000 r.p.m. . C.AV. make, weight
24 Ibs.,, 10iin. x 5in, dia., double ended

shaft for prop., 50/-. 30 volts 5 amp. shunc
wound, 1,500 r.p.m., 55/, 24 voit 0 amp.,
2,000 r.p.m., 40{-, 12 vole 30 amp,, 2,000
r.p.m., 25/-.
> MOTORS. 112 h.p.
/ﬂx‘ . 50 volt series wound,
totally enclosed with
shaft both ends and
T ficted*eluteh, 35/-. Auto
transformer, 230-50 v.
150 watts, 35/-. Sewing
machine motors, new 230 volt A. C., 1-25
h.p., 5,000 r.p.m., with pulley beit and
bracket, £4 10s, Foot control, 55/- extra,
MICROPHONES. Moving Coil Hand-
mike in bakelite case with switch and cord
and fitted pair of moving coil headphones,
101-. Tannoy handmike, multi carbon
type, with switch in handle, 716 ; ideal for
sports meetings and outdoor work
TELEPHONES House and office. Con-
structors’ parts for your own set up. Ex-
.P.O. wall type comprising bracket mike,
transformer and condenser, magneto bell
in_walnut case 8in. x 6in. x 3%in:, fitted
terminals and connections, switch hook and
contacts, hand magneto generators and

single receivers, 35/- per pair, with wiring.

diagram ; carriage and packing 5/- extra.
TRANSFORMERS. B.T.H. double
wound 200-230-250 volts, 50 cy. input;
2 volts 20 amps. and 75 wolts 6 amps,
output with 5 taps, 55f-. Transformer
cores with wire and lams., ex-G.P.O,;
500 watts, 25/-.
SWITCHBOARDS. 500 watt in metal
case; 15in. x 1Sin., with doors. 5 M.C.
Meters, 4 variable slider resistances, 3
endosed cut-outs, switches, terminals, ctc,
£4, ex Battersea Stores,
BATTERY CHARGERS. Davenset D, C 3,
230 volts with 3 circuits 0.8 amps., 2 amps,,
S amps. 3ft. x 20t. x ift. 6in. fitted 3 meters
| amp., 3 amps., 6 amps. Three charging
resistances, 3 D.P, switches, terminals, in
ventilated metal case, for charging 100
cells per circuit, £17.
LAMPS, } watt Neon lamps, 230 volts,
miniature type, with small bayonet cap,
3i6, postage 9d. extra ; S-watt Standard
eons, bayonet cap, 4I-, postage 9d.;
letter plate Neons with ES. cap, 216,
postage 9d. .
BATTERY CHARGER KIT for home
charging from 230 volts AC. double
wound transformer, metal rectifier, ballast
resistance, terminals and base plate, 2 volts
4 amp., 2H-. 6 volt } amp., 35/-, with
connection diagram,
HEADPHONES. for
use with crystal sets,
Bakelite case and caps,
light-weight with head-
band and cord, S5l
Single L.R. phone with
headband and cord for
circuit testing, etc., 2.
MORSE PRACTICE
KIT. Comprising adjust-
able morse key buzzer,
plated terminals and
battery holder on polished wood base
7in. x 6in,, ex-A.M.,
METERS. Switchboard. type, A.C., Sin,
dia, back connections, IIC 0-14 amps;, 21/
0-40 amps., 45/-. 0-60 volts, 4§/-.
ELECTROSTATIC VOLTMETERS.
3,500 v., flush panef type, 2}in. dia.,, 21/~
RELAY AND RECTIFIER ASSEM-
BLIES. Ex-W.D. stock S,P.C.O.,, D.C.
relay and metal rectifier, 5/6.
DIMMERS. Panel dimmers totally en~
closed for valves, small light controls, or
safety switches on test circuits, 100 chms
% amp., 50 ohms } amp., 216 each.
SOLDERING IRONS. New 110 vole,
with flex and plug, 15/,

Please include postage for mail orders.

ELECTRADIX RADIOS

214, Queenstown Road, London, S.W.8 .

=== Telephone : MACaulay 2159, —=

—
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1.C.S. TRAINED MEN

are in Greater Demand

th_an Ever-maximum production
depends on high technical skill,

such

as that acquired by 1.C.S. Students

TENS OF THOUSANDS MORE

TRAINED MEN ARE URGENTLY

NEEDED NOW—BUT THERE IS

NO WORTH-WHILE PLACE FOR
THE UNTRAINED

Ambitious men everywhere have succeeded through

1.C.S. Home-Study Courses.

So also can you,

The man with an .C.S. Training in any -one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work.

Accountancy
Advertising
Aeronantical
Engineering
Air and Vacuum
Brakes
Air-Conditioning
Architecture
Architectural Drawing
Auditing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Managemen!
Carpentry
Chemical Engineering
Chemistry, I. & O.
Civil Engineering
Clerk of Works
Coal Mining

- Colliery Examiner’s

Colliery Overman’s

Commercial Art i
Concrete Engineering
Cotton Manufacturing

Diesel Engines -
Draughtsmanship

(State which branch)
Drawing Office Practice

Electrical Engineering

Electric Power, Light~
Transmission,

ing,
Traction
Eng. Shop Practice
Fire Engineering

Free-Lance Journalism

Fuel Technology

Heating and Ventilation

Hydraulic Engineering
Hydro-Electric
Iltumination Eng.

Industrial Management

Internal Comb. Eng.
Joinery

Lettering

Machine Designing
Maching-Tool Work
Marine Engineers
Mechanical Drawing

Mechanical Engineering:

Mine Surveying
Mining Engingermg

.Motor Engineering

Motor Mechanic
Motor Vehicle Elec.
Municipal Eng: -
Plasties
Plumbing
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Sales Management
Salesmanship
Sanitary and Domestic
Engineering
Sheet-Metal Work

:Short-Story Writing

Steam Engineering
Structural Steelwork
Surveying

(State which branch)
Telegraph Engineering

-Textile Designing

Welding, Gas and Elec.
Woodworking Drawing
Woollen- and Worsted
Manutacturing
Works_ Engineering:

And most of the Technical, Professional, Commercial and Givil Servica

Examinations.

(I.0.S. students preparing for Examinations are coached till saccesstul).
If you need technical lramlng,_our advice on any matter concerning

your “work and your career is yours for
‘obligation. Let bis send you our special free booklet on the subject in which you

the asking—free and without

are speclally interested. DON'T DELAY. Make- ACTION your watchword

The successful man DOES to-day what the failure

INTENDS doing to-morrow.

Write to us TO-DAY

Use this Coupon

INTERNATIONAL CORRESPOMDENGCE SCHOOLS I.TD.
Dept. 95, International Buildings, Kingsway, London, W.C.2

Please send me the free booklet describing your Courses in

Name. oo oomnecerean
s

Address ..vueers

LETTERS)

Addresses for Overseas Readers

Australia :
Egypt :

- Bom

140, Elizabeth Street, Sydney.
40, Sharia Malika Farida, Cairo.
Indla' Lakshml Bldgs., Sir -Pherozsha Mehta Rd., Fort,

New Zealand : 182, Wakefield Street, Wellington. ~
South Africa ; 45. Shortmarket Street, Cape Town.

.

|
i |
|
|
|
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EMAZING OFFERS !
Fractional H.P. ex-R.A.F:

ELECTRIC MOTORS

1/8th H.P., BRAND NEW, madel .‘
by Hoov egs

ONLY |

‘37/6
each, .
" plus 2/6.0‘){1'

NOT _TO BE CONFUSED-¢ ] 4
SMALLER AND CHEAPER. Ti

Size 11in. x 5}in.x5iin. Weight 181bs.
Volts 200/250 - A.C., 2,000 r.p.m.

IDEAL FOR o

POLISHING, GRINDERS, Etc.,'add
a dozen usés. Existing Spindle is30n.
diam.. %in, ng. All-purpose Extn.
Spindies. to screw on, 7,6 palr extra.’

PREFOCUS PROJECTOR
ELEC. LAMP BULBS

Brand New, ex-R.N. and R.A.F, Ring

makes less than half price. Abbrevia-

tions : =volts : w,=watts; T.=

tubula.r bulb R,=round bulb: 0Os.=

Osram ; Maz.—Mazda ; Ste.=Siemens ; -
Ed. Ed]swan Postage extra,

Fitted Medium Prefocus
10v. 240w, R. b

Cup -—

32y, Mazz
110v. 210w B, Maz; ALL AT 10/- eaeh.
12v, 100w T. Sfe. ; 12v, 100w, R. Ed. ;
30v, 100w. T. Maz 8 o
110v. 100w T. Os.
ALL AT’ :,6 each
. Fitted Goliath Prefocus Cap : 22v.-
JSOWR.M 12/8,24 400w'1'05.
10/-: 350W. R. 'Maz., 12/6;
1,000, 'I' Ed., 15/-.
Fitted Sperry Prefocus Cap : 42v.
2,500w. T, Sie., 20/~ : 80v, 1500 w., T.
Maz., 7/6 ; 105v. 500w. T, Ste., T5/-,

ALDIS Spec Ftg.) : 12v. or 24v. 36w,
2/8. 80v, 3000w or 10, .
G.E.S, 05. £2 or £5; 230v. 3.000w,
Bipost Maz., £2. Send 'id, S.A.E. for
List of 150 other types, 2v. to 230v 5o
for Boats, Cars, Mines, Workshop,

and/or 1d, S.A'E. for Radlo/Elec Llst

AUTO  COLLECTIONS LTD.,

15, Lawrence Strect, Northampton.

8/6

gUPERHET . Plus 1/6
omplete; less -valves and
crystal. Can be adaptedaror postage

4-station push-button Receiver, or
Car Radio,

Above set can bo supplicd with

valves, ost free,

Data Book 1 8 extra. 32/ r
ADJUSTABLE THERMOSTATIC
SWITCHES. Suitable for mains 8 /6
voltages. Varies 30 to 90 cent,
approx. Post free. each

CAPILLARY = TYPE THERMO-
METER., 0-100 deg. Cent. Good 8’6
length of mbing Post free,

small

VUTS BOLTS, WASHERS,

s for model making. Three 7/6
gross assorted,

SCREENED FLEX, Suitable for 1 o/
mikes. 100ft., =

“TINY TIM” 1-VALVE RADIO
KIT, complete with easy-to-follow in-

structions and wiring diagrams. Less
bal Home and Light Pro- 25/
grammes Plus 2/6 pckg & ins. =

PRESSURE GAUGE reads 0-1501b,
Fitted good length of copper 7/6
tubing,

PUMP for exhausting, compressing or
lquid pumping. Brass con- 7/6
strucuon. Sprmg loaded, /

¢ INEXPENSIVE TELEVISION **

BOOKLET at 1/6. Shows how to make

%mﬁ' Television from Ex-Govt. Radar
11

Write (Dept. K) )

INSTRUMENT CO.

244 HARROW ROAD, LONDON, W .2
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THE BRITISH MADE PRECISION SMALL TOOLS

BRIDGES
Duills

Ground to
fine limits and electronis
cally hardened, Bridges
(Swiss  Type) Drills
satisfy the most exacting’

¢ needs of the watch-

= maker and engineer.

PlVOT DRILLS
For drilling very small
bholes. Range of sizes:
105 mm. (.002%) to
Smm (.01977).

7.

FLAT DRILLS
jmilar to pivot drills.
ange of sizes: .25 mm.

(.0098") to 3 mm.
(11817

STRAIGHT FL!LJTE DRILLS
Recommended for brass.
Range of sizes: .35 mm.
«(.0138°) to 3 mm.
11817)

STANDARD
JSPIRAL FLUTE DRILLS
Improveddesign{oreasy
ejectionof swarf. Range
ofsizes: .Imm.(.0039")
to 3 mm, (IIBI) 5 -

SINGLE SPIRALFLUTE DRILLS,
Fordrilling to extremely
fine limits. Range of
sizes: .| mm. (.0039")
to3mm. (.1181).

[
Obtainable from your nearest supplier ;
in case of difficuity write for name of your
nearest stockist. Detaits of Bridges
**Small '* Tools and Speciality Instruments,
sent on request.
S. N. BRIDGES & - €CO., LTD,,
Parsons Green Lane, London, S.W.6.

FOR 5/- we will send you an ex-R.A.F. trans-

TELEPHONE KITS
These contain enough ex-
R.AF. equipment to make
two telephone stations en-
abling two-way speech over
long or short distances. When
complete your telephones will
be in every way equal to
manufactured articles costing
£10 or £12. The complete
kit consisis of 2 microphones,
2 headphones, 2 switches, 2
batteries, length of wire.
The only other equipment
you have tofind is sheet metal
or wood to use for the con-
tainers. Price 8/6 post free.
Order Itemm No. 290.

w TELEVISION
. RECEIVER

WE INVITE YOU to call
any day during television
transmitting time, to see
this excellent little receiver
working. You can make’this
from Government surplus
radar equipment. Send 7/6
without delay for the easy-
to-follow instructional data.
All components are available
ex stock. Total cost just {E
under £18.

ORDER WITHOUT DELAY

BAR MAGNETS

Small- but with polarity
marked, 1/- a pair. Post 3d.
Catalogue of over 250 sur-
plus bargains od. post free.

PILOT’S COMPASS
Horizontal mounting pre-
cision instrument—rnum-
bered in degrees—with car-
dinal points in bold letters.
Made for aircraft but ideal
anywhere. New in wooden
box. 14/6 post frec.

— R.AF. UNIT 22 =

mitter Type 22 as illustrated. These trans-
mitters have been made inoperative (Government
orders) by the removal of the valves and some
wires, but what a lot of useful parts remain.
You will be able to make all sorts of Radio,
Electrical and Mechanical gadgets. Just a few
of the items contained are, valve holders, switches,
coil formers, silver-plated wheels, springs,
counting-devices, contact arms, knobs, rods,
relay, condensers, resistors, .etc.

Send only 5/- plus 1/6 carriage for this unit.

1, Electron House, Windmill
Hill, Ruislip Manor, Middlesex.

W. D. SALE

a NEW tool
FOR THE HOME WORKSHOP
THE

BURGESS

BT 4
Complete with
standard epgravmg
polnt.
5216
.De Luxe Kit
9716

on Steel, Glass, Wood or Plastics as
easily as writing with a pe‘ncil.

Operates off 220250 volt, 50 cycle,

A.C. Supply. Just connect to any
electric ilght socket or plug point

Sole distributors for Scotland : H. A.

Dawson-Bowman, 8110, Beech Avenue,

Glasgow, S.1.

BURGESS PRODUCTS COMPANY LTD.
Vibro-Tool Dept., Hinckley, Leicester

MY IR QIR

TYPE ML7
31" HEAVY DUTY BENCH LATHE .

The finest Lathe in its class.

Extensive
range of
accessories.

._nu—h-- l,‘ ".._f"; -—-H.....__'.,
_*r"

MYFORD - ENGINEERING -COMPANY LIMITED

BEESTON

YOU

can become a first-class
RADIO ENGINEER

We are specialists in Home-Study Courses in Radio Engineering,
Servicing, Transmission, Tclevision, Mathematics and Radio Caiculations.

T. & C. RAD!IO COLLEGE,
KING EDWARD AVE., AYLESBURY.

'Y please send me free detalls of your Home-Study |
) Courses in Mathematics, Radio and Television.

NOTTINGHAM . 'Phone: 54222 (3 lines)

07.148A

Post coupon now
for free bookiet
and learn how
you can qualify
for weil-paid
employment or
profitable spare-

4 [
time work. 3 ;
j Name '

(Post coupon in )
unsealed ’e)nvclope ¥ address !
—1d. starp.) | [
1 M45......... i

s e e . e oo e e —— -~

HlGIISTONE UTILITIES

Crystal Sets,
Our latest Model
is a real radio
receiver,which is
fitted with a per-
Jnanent crystal
detector, Why
not have a set in
your own room ?
9/8, post 6d. De
Luxe Recetver
in polished oak
cabinet, 18/8.
post 1/-.
Spare Permanent Detectors, 2/~ each,
When ordered separately, 2/6. with clips
and screws, 2/10, post 3d. Headphones,
brand new, S. G. Brown, G.E.C,, etc., 15/-,
23/-. and super-sensitive, 30/- a patr, post 8d.
New Headphones, 10- a pair, post 6d.
Balanced armature type (very scnsluve)
12/6 a pair, post 8d. New Singie Earpleces.
Bal. armature type, 4/6 : ex-R.A.

earplece 2/- post 4d. Headphones with
moving-coil mike. 15/-. Similar phones with
throat mikes. 12/6, post 8d. Ifeadphone
Cords, 1/3 a patr post 3d. Replacement
Bands, 1/3, t .4 Wire Bands, 6d.
(Al ll(-a(lphones Jdisted are suitable for
usc with our Crystal Sets.)

Bell Transformees.

These  guaranteed
transformers work
jirom any

Mains. ghtnq 3,6,
- or 8 volts output at

1 amp., operate bulb,

buzzer or bell. Wil
supply light in bedroom or larder. etc.
PRICE 8/-, post 6d. ELLS for use with
either the above ov batteries. 6/-. post 6.
Ex-R.AF. 2-valve (2-\'0“) Microphone
Amplifiers as used in plane inter-com.,
in self-contained metal case ; can be used
to make up a deaf ald outfit. intercommuni-
cation system, or with crystal set, complete
with valves, 20/-. post 1/6. Usefui wooden
box with partitions to hold amplifier, 2/-
extra. Ditto, less valves. 10/-. One valve
amplifier, complete with valve, 9/6. post 1/-
Hand Microphones, with switch in handie,
and lead, 4'-, Similar instrument, moving
coll, 7/6, post 6d.
Sparking Piug Neon Testers, with vest-
pocket clip, 3/3. and with gauge, 3/6. post 3d.
S.B.C. Neon Indicator Lamps. tor use on
mains, showing ' Hve " side ol switches,
etr., 3/6, post 4d.

Soideving
> frons. — Our
=" new stream-
lined Iron is
supplied with
two Interchangeable bits, one each stralght
and curved ; 250 v. 50 watts, 9/-, post 6d.
bland.nd lron with adjustable blt 200/250
60 wi 9/6. Heavy Duty lron, 150
watr.s 1"/6, ‘post 6d. All garbs replaceable
and fully guaranteed. all Soldering
Ivons, for use on gas, 1/4, post 4d. Resin-
cored solder for easy soldering, 6. packets,
or 1Ib. reels, 8/-, postage extra.
Microphiones.—Just the thing for im-
promptu concerts, room to room communi-
cation, etc. Bakelite table modcl, €/9 :
Suspension type, 8/8. Post 6d,  Mike
Buttons (carbon). 2/-. Moving Coil, 4/6 :
Transformers, 5/-. All post 4d. each.
Reotary Transformers, 12 v, D.C, 1npuL
in soundproof cablnet for Car Radio, etg. ;
will also lizht twi v. 25 w. lamps in
series. or 23 a motor, 22/8 each, carriage 2/6.
24v, input: Output 1,230 v, .2'amp. in case
with suppressors, etc., easily converted to
run as a high voltage motor, 20/-, carr. 3/6.
Also 12v. input: Qutput. 6v. 5antp.. 150v.
:x;%m/a.. and 300v. 20240 m.a.. 22/6, carriage

TN

Morse Keys.—Standard size keys wired to
work Buzzer or Lamp, 3/-, post €d. Slightly
smaller keys, 2/6, post 4d. Plugs. * Igranie”
type (for jacks), with.short length of twin
flex. 1/6. post 4d.
Terminals, biass, 2BA, mounted on strip.
pair. ‘Afrspaced Variable Con:
densers, 2/6, post 4d. .00003 twin gang with
trimmers, 2/6, post 4d. 24-volt 15 m/m.
M.E.S. Bulbs for model railways, etc., 1/
each, 10/- dozen, post 4d.
Fuses.—1 amp., 1in., packeLs of 10, 2/6.
post 3d, Ailso 150 mA. and 250 mA. sa
price. ‘Bargain Parccla of really useful
equipment, containing Switches, Meters,
Condensers, Resistances, Phones, etc.. 10¢-,
or double assortment, 17/6 ; treble, 25/-.
All carrlage pald (regret we are unable to
send these parcels overseas owing to the
welght),
Fleld Intercommunication Sets, rendy
for use, complete with ringing hand genera-
tor, bell, signal lamp, morse key. relay.
n ed In a strong metal. case with
circuit diagram, 20/; each, carr 2/8 . 37/6
palr, carr. 3/8, post 6d. Ex-G.P.0." Tele-
phone Twin Bells, with box. comﬂlete with
induction coil. 5/-, post 9d. Telephone hand
generator, with handie, 7/6, post 1/6. Bell
4/6, post 6d.
Meters.—0-300 m/ 21n m/c. 716 3.5 amp.,
in.. T®., 5/- 2iin. Thermo, in
case with swnch r/6 3 Double readlng

; 30 amp., 6in.,, lron-
35/- ; 6,000 v., 3lin. m/c, 57!6 X
v., 3itn., m/c. 20/~ ; 150 v,, 2iiB., m/c. 10/-'
300 y.. 2iin.. m/l, 12/6 ; 15Vv./600 v. double
reading, 2in. mjc, 8/-. Metsr Movements,
2in. size with magnet, (500 micro-amp.), 2/6.
Post extra. Money rcfunded if not com-
pletely satisfied.

HIGHSTONE UTILITIES,
£8, New Wanstead. London, E.11.
Letters only.

New Illust.rated List sent on request with

d. stamp and S.A.E.
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GINEERING

OPPORTUNITIES'
PREPARE FOR COMPETITION-NOW !

J As the Engineering Industry swings into its normal stride, the inevitable competition
for the secure and well-paid posts will return. It is the man who stands out from the
rest because he is technically trained who will be in the happy position of taking over
the more responsible, more secure, and better paid positions. ENGINEERING
OPPORTUNITIES "’ will show you how to get this all-important technical training
quickly and easily in your spare time. This 100-page book is full of valuable information
and explains the simplest way of preparing for recognised Examinations. Among the
courses described are :

MECHANICAL ENGINEERING GROUP ELECTRICAL ENGINEERING GROUP

AM,|l.Mech.E. Mining Practice AM.LEE. Electncity Supply
A.M.ILE.D. Estimating City & Guilds Electrical Meters
City & Guilds Foremanship General Electrical Eng. Electrical Design

General Mechanica! Eng. Jig & Tool Deslgn Alternating Currents Hlumination

Diesel Engines Viewing & lnspeczlon Power House Design Installations
*Draughtsmanship & Tracigg Welding Traction Telegraphy
Works Management Sheet Metal Worle Mains Eng. Telephony
Press Tool Work Maintenance Eng. Mining Electrical Engineering

Pattern Making
Foundry Practice

COMMERCIAL ENGINEERING GROUP
A.M.LP.E. Cost Accounts

Merallurgy
Refrigeration WIRELESS GROUP
Advanced Wireless
Radio Servicing
Television

A.M.Brit.).R.E.
C. & G. Tetecomniunications
General Wireless

Commercial Eng. Languages Short-wave Wireless Sound-film Projection Eng,
CIViL ENGINEERING GROUP AUTOMOBILE ENGINEERING GROUP

A.M.ILCE. Mining Surveying AMIM.I General Automobile Eng.

Inst. Mun, Engineer Road Eng. City & Guilds Garage Management

A.M.LStruct.E. Hydraulics Automobile Repairman Electrical Equipment

M.R. San.l. Municipal Eng. Course High Speed Diesels

City & Guilds General Civil Eng,

Sanitary Inspector
Specification
Structural Design

SURVEYING AND

Structural Eng.
Reinforced Concrete
Ratlway Eng.

BUILDING GROUP

AERONAUTICAL ENGINEERING GROUP

A F.R.Ae.S. Aero Engines
R.A.F. (Maths.) Navigators’ Licences
Pilots’ Licences Aeroplane Design
A.R.B. Licences Meteorology

AR.ILB.A HCosting i zaluaflons

F.R.1.C.S. eating entilating

AMIH, & V.E Clerk of Warks UNIVERSITY DEGREES
t.1.O0.8. Surveylng & Levelling London Matriculation University Enctrance
FAL Building (all branches) School Certificate Intermediate B.Sc.

€ Qur Diploma is accepted for Graduateship of the Inst. of Engincering Draughtsmen and Designers.

WE DEFINITELY GUARANTEE

“NO PASS—NO FEE~

If you are earning less than £10 a week you cannot afford to miss reading *‘ ENGINEERING
OPPORTUNITIES " ; it tells you everything you want to know to make your future secure, and’
describes many chances yqu are now missing. In your own interest we advise you to write for your
topy of this enlightening guide to well- pald posts NOW—FREE and without obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

410A, SHAKESPEARE HOUSE, 17, STRATFORD PLACE, LONDON, W.i
THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND. IN THE WCRLD
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SUBSCRIPTION" RATES-
{including postage)

Infand. - - - 10s. 6d. per annum.
Abroad - - - 10s. per annum
Canada '« - - 10s. per annum

Editorial and- Advertisement Office : ** Pr:ct:al
Mechanics,”” George Newnes, Ltd.
‘Tower House, Southampton Street, Strand, W.C.2
'Phone : Temple Bar 4363

) Telegrams : Newnes, Rand, London.
Registered at the G.P.O. for transmission by
Canadian Magazine Post.

Copyright in all drawings, photographs and articles

published in ¢ Practical Mechanics*’ is specially

reserved throughou! the countries signatory to the

Berme Convention and the U.S.A. Repfoducnons

or imitations of any of “these are therefore
expressly ﬁ{rbx'ddgn.

Control Line Flying
DEVELOPMENT of model aircraft
A flying of comparatively recent origin,
and known as control line flying, is
developing. It is not a form of model flying
with which I agree. Our readers will have
judged from recent articles the general prin-
ciple of this new form of model flying, and it
is therefore only necessary for us to say that
the model powered by a miniature engine, a
diesel or jet motor is fastened to the end
of a control line, the other end of which is
manipulated by the operator. 1 can under-
stand why this system of model flying was
introduced. Petrol models, even when fitted
with a time-control switch, can fly consider-
able distances, usually quite outside the capa-
city of local flying ﬁelds Once the model
has left the operator’s hands he has no fur-
ther control over it, and can only rely upon
his skill in pre-adjustment to ensure that the
model dogs not land on the highway, into a
tree or, worse, into the side of a building,
Such accidents mean that an expensive model
may be ruined and involve the owner in
many hours of repair work.

For all ‘that, “there is little fascination in it,
for an engine tied to a brick could -be made
to operate in exactly the same way. Few, if
any, of the models designed for control line
‘flying are capable of free flight. In fact, one
wonders why epgines are fitted at all, since
they could be gached motorless to a conttol
line, or to the end of a whirling arm, and
made to perform exactly the same acrobatics
as when powered. Certainly nothing can be
learned from their flight except a certain
knack: in manceuvring the controls. They
are, at best, expensive toys.

They .can be dangerous as is shown by .

the accident at Stainforth last December,
when a model flier was electrocuted because
the control wires of his model came into
contact with high tension overhead cables.
This model had a 20in. wing span and a
2 c.c. diesel engine, and steel wire was used
for the control. The model ’plane went
under the high-tension wires, over the
top and under again; there was a terrific
‘blye flash and the operator was instantly
killed. We do not suggest that the cause
of this control line flying should be
-abolished, but we do insist that it is in need
of mofé rigid- control. The height of high
tension power lines is about 25ft., and control
lines miy be anything up to 6oft. in_Jength.
We feel that we are performing a public
service in issuing this warning:
account should any model aeroplane be flown
where there are overhead wires. It has been
suggested that a-line such as a fishing line
could be used with safety to-fly such model

that on no-
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By THE EDITOR

aeroplanes, but even this is not safe, as in
wet weather grass in fields is wet, and mois-
ture in suspension in'the atmosphere can very
quickly turn this into a conductor of elec-
tricity. Indeed, no one should fly even a kite
where there are electric overhead cables.

We think that the Society of Model Aero-
nautical Engineers should issue strong warn-
ings to clubs on this matter, before the
authorities step in and make the flying of
power models illegal.

Our Fountain Pen Competition
ELSEWHERE in this issue we print the

result of our fountain pen competition,
which has aroused an enormous amount of
interest not only among our readers, but
among pen manufacturers as well. It is
likely that at least one of the winning designs
will appear on the market. Next month we
shall publish a further selection from the
designs sent in. It will be seen that we
have augmented the prize money, and in
view of the large number of meritorious
entries a number of consolation prizes have
also been awarded.

¢ Model Aeroplane Handboo‘a,”
E new handbook upon ich I have
been engaged for the past two years
has now been published under the title of
the Model Aeroplane Handbook (12/6, by
post 13/-, from George Newnes, Ltd., Tower
House, Southampton Street, Strand, W C.2.).
It is a book of 312 pages, containing 303
illustrations, and its subject matter includes:
A Short History of Model Aeronautics; Prin-
ciples of Design; Airscrews; Wings; Under®
carriages; Folding .Airscrews; Retractable
Undercarrigges; Fuselages; Elastic Motors;
Gearing and Special Mechanisms; Making
Model Wheels; Geared Winding Devices;
Model Aeroplane Stability; Down-thrust;
Model Petrol Engines! Adjusting Model
Petrol Engjines; Compressed Air Engines;
How to Form gnd Run a Model Aero Club;
F:Al and SM.AE. es; SM.AE. Com-
petition Cups; A ghtweight Duration
Model; A Wakefield Model; A Farman Type
Model Mornoplane; ‘A Compos:te Model;
Ofinithopters—or Wing-flapping Models;. A
Low-wing Petrgl Monoplane; A Duratxon
@lider; Winch-launching Model Gliders; A
Streamlined Wakefield Model; A Model
Autogiro; A Super-duration Blplane, Flying
Model Aeroplanes; A Flash Steam Plant;
Model Diesel Engines; Weights of Wood;
Piano Wire Sizes; Area and Weights; New
Schedule of British Records; Index. It will
be noted that the book does not include
mformatxon on control line flying, in view of

the warning issued above, and because I do

FAIR COMMENT

not feel that this is a form of model flying
which should be encouraged.

Fog
AS with the pen competition, a large num-
ber of suggestions have been made for

circumventing this age-old evil. It really is
astonishing that in the.year 1949, with all
the advances which are being made in the
world of science, we should be plagued by
traﬂic delays on the sea, on land and in the
air, and that so many fatal accidents should
be caused by it. We have very few foggy
-days in this country in the course of a year,
and it would seem once the fog has passed
nobody bothers about it until the next
natural blackout occurs. Fog not only costs
lives, but also hundreds of thousands of
pounds a year in lost time. During the war,
upon "the insistence of Mr. Churchill, Fido
(Fog Investigation, Dispersal of) was intfo-
duced at one of our aerodromes, and it
successfully dispersed fog over a local area.
It was, however, enormously expensive. Could
not people be organised as they were for
A R.P. work during the war to guide travel-
lers who have lost their way ? I am certain
that the cycling organisations, the boy scouts
and similar bodies would co-opcrate.

The judges are “carefully investigating the
entries, and I hope to publish a selection
next month.

The Radar Association
THE Radar Association, formed to band
together al] those associated with the
production and operation of this modern
boon, recently held its annual foregathering at
the Porchester Hall. As a life member of
this association I take a keen interest in its
development, and I am glad to notice the
great increase in its membership which now
exceeds 3,006 from a modest start-of about
200. At its inaugural - meeting [
ekpressed in a speech the view that it could
not for ever survive on nostalgic war memor-
ies and that members could not be held to an
association for very long once the war had
lapsed into the limbo of forgotten things.
For this reason I am pleased to see that
they have formed a technical committee,
whose duty it will be to upgrade the associa-
tion and to place it on a plane comparable
with other learned societies. It numbers
amongst its membershlp almost ‘every in-
dividual whose -name is associated with radar.
Sir Robert Watson-Watt, who had so much
to do with radar in its early days, was the
guest speaker. ~ Any reader of this journal
concerned with radar is entitled to member-
.ship, and I shall be glad to put him into
touch with the secretary.
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The New Hale Telescope

The observatory bwilding, showing dome partially opened )evealmg
the 200-inch telescope. The dome, which revolves on a circular track,
is 137 feet in diameter and 135 feer high, and has a total weight oj

1,000 tons.
THE successful completion of the much

talked of 200-inch telescope in its-

home on mile-high Mount Palomar,
in Southern California, marks the finish of a
great enterprise. It is to be known as the
Hale Telescope after the late Dr. George E.
Hale, Dlrector of the Mount Wilson Observa-
tory. ¥ The new astronomical giant was
largely due to his vision, foresight and energy.

It was some twenty years ago- that work
was begun’ upon the instrument, though it
should be added that all work upon it was
suspended during the war years. In the
diameter of its eye-piece, in size and weight}
and in a host of other detalls, it has set up
interesting records. All told, it has entailed
an expenditure of £I,3Io,ooo This is
£110,000 more than the original Rockefeller
grant, due to rising costs of material and
labour and costs of maintenance during the
war years.

Although the ‘great eye- piece stands com-
plete it is not expected to be put into sus-
tained use till well into the spring. Much
work still remains to be done in finishing,
testing and adjusting the many delicate
instryments that will be used in conjunction

with .it, such, for instance, as the spectro- -

graph equipment.

Mount Palomar was selected as a site for
the new telescope because here the sky is
particularly clear. The peak rises to a height
of 6,126 feet and is well covered with trees
and vegetation. It has been a favourite
camping site. It lies some 75 miles by road
from San Diego.

There are three observatories—the larger
one housing the 20c-inch instrument, an-
other the 48-inch Schmidt telescope, and a

Wonders of the New 200-inch Telescope on

b ‘Mount Palomar, Southern California

third an 38-inch Schmidt.
The Schmidts are actually
wide-angle cameras. The
field which they can cover
is much greater than that
possible with the great
telescope. The 48-inch
Schmidt, now nearing com-
" pletion, will in many ways
serve” as a gcout for the
larger instrument and will
be used a great deal to

instrument is to observe.
In addition to the
observatories there are cot-
tages for the observatory
personnel, a large house
called the * Monastery,”
where  astronomers stay
when on the ‘mountain, and
Utility Hill, This latter is
the site for the mountain’s
own power plant, water
storage -system, machine
shop, etc. Duting the
busy days of construction

- own school for the children
of the workmen, recreation
hall, dining hall and work
camp.
The 200-inch Mirror
The mirror is of Pyrex
glass, and when cast it
weighed 20 tons. Seven
years were spent in grind-
ing and polishing it during

The 200-inch mirror.
tn geometrical patterns to reduce weight.

5} tons of glass was removed, it weighed 14% tons.

determine what the “larger:

Mount Palomar boasted its

By HAROLD J. SHEPSTONE, FRG.S.

which 5% tons of glass was removed, the
weight of the finished eye-piece being 14%
tons. It is approxxmately 24 inches thick at
the edges and 203} inches at the centre. Its
surface is ground and polished to an accuracy
of two-millionths of an inch of a perfect para-
boloid (concave) surface. It has a hole in the
centre 40 inches in diameter. This is exactly
the size of the world’s largest refractor lens
in the Yerkes Observatory at Chicago. This
hole was necessary to provide for the Casse-
grain focus, one of the three observation sta-
tions. It does not affect the utility of the
mirror.

The mirror was cast with a ribbed back.
This was done to save weight and to allow
for a new type of support system which was
required for a disc of such large size. The
100-inch mirror in the telescope at -Mount
Wilson is cast solid, as, were all other pre-
vious mirrors. * 3

The mirror is supported at 36 different
points on the back of the disc. Each of the
support points is an intricate mechanism in
itself, each having some 1,100 parts. These
support points are so designed that, by a
system of levers and balances, each support
mechanism automatically adjusts itself as the
mirror is moved to various positions so that
the proper stresses and strains are compen-
sated for and the mirror will always hold
the desired shape. Each of these 36 support
mechanisms must bé properly adjusted before
the telescope is ready for use.

Optical Range

This colossus of telescopes is of the re-
flecting type. It has only mirrors, no lenses.

Our illustration depicts the back of the disc, which has been ribbed
After- being ground and polished, during which
In the centre hole is shown an exact
7eplzca of Newton’s first telescope.
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In reality it is a huge camera with which
astronomers will take pictures of stars and
other heavenly bodies. You can’t *look
through it,” although visual observations can
be made by looking at images reflected in
the mirror. This is done by placing an eye-
piece (really a microscope) at the focus at
which you are observing. It will never be
used in thjs manner, however, for research.
The optical range of the telescope is approxi-
mately one billion light years (a light year is
the distance light travels at 186,000 miles a
second for one year). This is twice the dis-
tance possible with the 1o0o0-inch instrument
at Mount Wilson.

The two main parts of the telescope, the
yoke and the tube, are supported on a base
frame which is independent of the building.
The yoke is fashioned of steel tubular girders
and has a weight of 165 tons. The tube
weighs 75 tons. The focal length of the
instrument is §5 feet and its combined weight
no less than 500 tons.

The 200-inch telescope is the only one in
the world in which an observer actually rides
‘while working. Inside the upper end of the
tube Is a prime focus observer’s house in
which the astronomer works and rides with
the telescope. It is at this focus that the
principal photographic work is done.

Contreol 'System

The telescope has the most elaborate con-
trol system ever used by astronomers. It has
an electric remote indicating system of right
* ascension (moving yoke from east to west) and

declination (moving of tube from zenith to .

horizon). At a control desk located on the
observation floor, an astronomer’s assistant
can control the huge instrument. He can
dial any star position desired, press a button
‘and the telescope will move to that position
automatically and begin following the object
across the skies. .

This automatic setting 'system is accurate
to less than one second of arc. In addition
to controlling right ascension and declination
movements, it also has numerous switches for
energising other devices, and also indicators
giving the zenith angle of the telescope, posi-
tion of the wind screen, rates of motion of

right ascension and declination, the focus.

position, sidereal and Pacific standard time.

T . ¢
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PHANTOM DRAWING SHOWING, HOW FHE CRANE TELESCOPE )
OBSERVER GETS ON AND OFF THE TUBE TRACK CAGE Pq-;c r:cw
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A cross-sectional drawing of the 200-inch telescope with marginal identifications.

Six flexible cables totalling 450 conductors
carry the power from. the buildings to motors
and telescope controls, and the observatory
has more than 400 miles of wiring.

Sounie of the parts of the giant telescope can be seen here during assembly. Note the size, com-

pared with the man standing on the girder.

The total weight of the instrument when fully

assembled is about 500 tons.

‘planets.

This giant piece of mechanism for probing
the secrets of the heavens is expected to be
the means of solving many problems which
have for long baffled scientists, such as the
size of the universe, whether it is expanding
as some think it is, and whether the sun, on
which we depend for light and heat, is
slowly dying. Then we have a lot to learn
about the ‘distant stars, particularly their
chemical elements. This is important as it
bears directly on two very fundamental
problems—the source of stellar energy and
the origin of chemical clements.

Probing the Secrets of Mars

While the new sky-piercer will be directed
chiefly to a study of the stars and nebule it
will be used also for observation of the
It is expected to decide the contro-
versy over whether there are, or are not,
canals on Mars. It is capable of. gathering
enough light to make it possible for the first
time to take a photograph of the surface of
Mars which would disclose the so-called
canals if they exist. If they are found to
exist it will mean that intelligent life exists
on Mars now or has existed in the past.

The astronomers at Palomar are following
the American principle of allowing visitors to
the observatory. It is open free to the public
daily, from 9 a.m. to 4.30 p.m. There is a
visitors’ gallery, a glass-enclosed chamber,
from' which the entire telescope can be
viewed.
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A Small Mains T ransformer

Constructional Details of an Efficient Instrument

By E S.

HE small mains transformer which is
described in this article is very suit-
able for operating the PRACTICAL

MECHANICS electric door chimes. As it
provides a reliable and economical source of
current it will also be found useful in run-
ning small motors, and in providing low-
power illumination for ‘dark cupboards, etc.
The transformer is of a very sturdy and
robust design, giving an output of approxi-
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Fig. 1.—The finished former, and dimensioned
cardboard blank for making it.

mately 50 watts at 12 volts 4 amps on a 230/
250 volt so-cycle A.C.. supply.

When the transformer is used in conjunc-~
tion with the electric door chimes the cur-
rent consumption jis negligible. This is due
to the “balancing” or self-regulating pro-
perties of - the . transformer, whereby -the
mains. input to the primary winding. is
governed by the working output of the
secondary windings. This self-regulating
feature ‘can be briefly explained .as follows:
When the transformer is working with an
open secondary circuit, an induced .E.M.F.
occurs in the primary windings nearly equal
to and in the reverse direction to that of
the alternating supply current. This results
in an extremely effective, restrictor or

“choke,” limiting the “flow of currcnt
through the windings to very small amounts
This flow of current is just sufficient to pro-
vide the core-flux and to overcome the
‘natural resistance of the windings. Upon the
closing of the secondary circuit, the magnetic
flux is reduced, resulung in a corresponding
decrease in thc pnmary E.MF.  This per-
mits an increase in the flow of the supplying
current in proportion to that demanded by
the output of thé secondary circuit. It will
be understood, therefore, that .when the

BROWN

transformer is only used intermittently, as in
the case of the door chimes, the current
consumed will be very small indeed. .

The first essential in making the trans-
former is to obtain suitable core stampings.
These may be obtained from Messrs. Geo.
L. Scott & Co., Ltd., Cromwell Road, Elles-
mere Port, Cheshlre Exactly 72 pairs of
No. 25a stampings in Stantranis No. I
o14ip. thick material are required, price
8s. 6d. plus 1s. 6d. for postage and package
charges.

Coil Former
Having obtained the stampings, a coil

farmer is made by cutting a fairly stff piece-

of cardboard 3in. long by s}in. wide. Four
lines are scribed out down the length of the
card, each line being rlin. equidistant. The
cardboard is then carefully bent to the
required shape and glued in position along

Primary Flex lLead
Pull Knot f.
: Bared Wire For

% Connection to
Primary Winding

/]

: /

End

P
Former

Layer cf_ln sulating Tape
Fig. 2.—The coil former ready for winding.

the overlap. (See sketch, Fig. 1.) When
made, the former must measure 3in. long by
1iin. intemal square.

Two 34in, squared former ends are next
required. These may be made from card-
board, thin plywood, or fibre-board. Two
square-shaped holes are cut in both ends to
take the former, which is then securely glued
in position. The entire former assembly is
then given a fairly liberal application of

Primary Winding Leads
d! — ]
NI

Former.” |
Core .

(T

O

fﬁ\ IR
AN 1
Secondary Winding
Leads

Fig. 3.—The finished windings. Note.—The
former core should be flush with the transformer
ends, but “is illustrated projecting . slightly
to show the relative position of the leads.

A three-quarter . view of the completed
transformer.

shellac varnish, and, when dry, a layer of
insulating tape is evenly applied around the
former.

Primary Wmdmg - .

The primary winding comprises 1,600
turns of No. 32 S.W.G. single silk-covered
enamelled wire. Should there be difficulty
in obtaining the silk-covered variety, ordinary’
enamelled wire may be used, but the former
kind is to be preferred owing to its superior
insulating qualities. As a guide, the amount
of wire that will be required for the pnmary
winding will .be approximately 8oz.

To commence the winding, make a small
hole in one of the former ends as near to
the former as possible, and pass a 6in. length
of flex through, making a pull-knot 1in. from
the end of same (Fig. 2). Solder the end of
the flex and the commencement of the prim-
ary winding together, using a non-acid type
of flux, and apply a layer of insulating tape
over. the join. Gently pull the flex back
until further movement is prevented by the
pull knot, then commence winding. The
winding must be done tightly and evenly,
and after every row should be .coated with
shellac varnish.  Interpose every alternate
layer with a thin sheet of paper impregnated
with either wax or shellac. = Particular atten-
tion should be given to see that the paper
well covers the extreme ends of the wind-
ings, and if the ends of the paper are previ-
ously snipped along for a short distance with
a pair of scissors, it will be found that this
will considerably facilitate matters,

When the winding is completed, a further
hole is made in the former end, and a “6in.
length of flex is introduced ; thxs is.secured

Fig. 4-—Method of assembling the transformer
stampings in alternate layers.
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with a pull knot as previously, then soldered

to the end of the winding, finally applying
insulating tape over the join. ‘

After a final application of shellac varnish,
the coil should be put aside in a warm place
to thoroughly and completely dry out. An
ideal place is an qven with a low heat setting,
but care should be taken to see that the
methylated spirit vapour which.is driven out
of the coil does not ignite andegamage the
coil assémbly.

Side elevation of the transformer showing the
general layout.

Secondary Winding

When the coil is dry, a layer of insulating
tape is applied over the primary . windings,
in preparation for the secondary windings.
The secondary windings comprise 85 turns
of No. 22 S.W.G. double cotton-covered
copper wire. Approximately 4oz, will be
required. The winding is commenced by
making a small hole in the other side of the
former end, passing 6in. of the winding
through, then winding the wire on evenly
and tightly untit the requisite number of
“turns are made.

A further smaH hole is

NEWNES PRACTICAL MECHANICS

made in the former end, and 6in. of the free
end of the winding is pulled through the
hole (Fig. 3). Insulating tape is then
applied around the secondary coil windings,
and a piece of thin cardboard or leather-

cloth is finally applied to enhance the
finished appearance of the coil:

Stampings

The iransformer stampings are next

inserted in the former in alternate layers, to
ensure that the abutting edges of one layer
are covered by those of the next. (See Fig.
4.) It will aiso be noticed that one side of
the stampings is coated with an insulating
material. The stampings should be inserted
with the insulated sides facing in one direc--
tion, to ensure that the stampings are all
individually insulated.

It is probable that the last few stampings
may . be slightly difficult to insert. ~ This
difficulty may be overcome by gently tapping
with a light hammer until all the stampings
are into position ; but do not force matters,
as damage may be done to both the former
and the stampmgs. When the stampings are
correctly positioned the four small corner
holes in same will be concentric. If they are
not, the stampings should be gently tapped
in the direction indicated until the align-
ment is correct.

Clamping Strips

Four iron or brass clamping strips are
next required, made to the shape and dimen-
sions indicated in (Fig. 5). These are bolted
to the stampings by suitably sized nuts and
bolts, and will ensure a very strong and
rigid assembly. The switchboard is made from
a piece of thin plywood or similar material
4in. by siin. This is secured to the iron
or brass side pieces by small screws applied
from the underside, and care should be taken
that the screws are not too long, and so
penetrate through the wood. The switch-
boatd may be left in its natural condition
or painted with a glossy enamel. A switch
is fitted on the primary circuit, the necessary
hole, of course, being previously drilled in
the switchboard for the primary wire and
mains flex. This flex should be of the best
quality and of sufficient length to enable
connection to be made with the mains fuse-

.box.

For Door Chimeés
The secondary wires are taken through a

‘ing wires are attached to the plug.
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hole in the switchboard and connected to a
plug-socket, and the door chimes connect-
If one
desires to run small lights from the trans-
former, the necessary -leads may be -con-
nected in parallel with those of the door
chimes. Should the full output of the
transformer be required, as for instance in
running small motors, etc., it is a simple
matter to break the existing circuit by the
removal of the plug, and to connect up the
motor by the insertion of another,

In order to take full advantage of the
power of the transformer, the solenoid coil
of the door chimes may be rewound with
3 oz. of No. 22 double cotton-covered wire.
The original winding was made to conserve
battery power as much as possible, but when

- !
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Fig. s.—Details of transformer clamping strips.

the chimes are actuated with the above
transformer, this economy does not apply.

Many readers may find that the voltage
of the transformer is rather high for uses
not connected with the door chimes. In
those circumstances the secondary winding
may be tapped at every twenty-eighth coil
thus giving three alternative voltages of
approximately four, eight and twelve. In
this case the plug and socket connector can
be dispensed with and replaced with suitable
terminals.

A _Revolutionary M.GB.

HAVING completed successful trials and
recently aff the secret list for the
second time in her career, the r10ft. triple-
screw M.G.B. 2009—one of a-flotilla origin-
ally built in 1941 by Messrs. Camper and
Nicholson, Lid., as anti-submarine boats for
the Turkish Government, but subsequently
taken over by the British Admiralty and used
_during the war for bringing ball bearings and
high-grade steel components from Sweden
to this country—is now fitted with' a 2,500
s.h.p. Metropolitan-Vickers gas turbine driv-
ing the central screw while the two existing
- 1,250 s.h.p. petrol engines operate the port
and starboard screws.

The gas turbine plant, fitted by Messrs.
Camper and Nicholson, Ltd., consists of a
compressor, a combustion chamber, a com-
pressor turbine and a power turbine. The
‘only function of the compressor turbine is
to drive the compressor. The combustion
chamber is of the annular type and fuel is
introduced through 20 jets circumferentially
spaced round the chamber. After passing
through the compressor turbine the products
of combustion are expanded through a power
turbine which is on a separate shaft from the
compressor turbine and which drives the pro-
peller through the reduction gear.

At the heart of the ignition sysfem are
eight six-volt Exide battery units. Apart from

powered engines, they are also called upon
to turn over two petrol enginés for auxiliary

- their main duty of starting the three high-

and communications circuits.

e
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An Adjustable Bench-lamp

An' Inexpensive Lighting Unit for the Amateur's Work-bench
By STANLEY BRASIER '

AE adjustable and portable bench lamp

E illustrated is a useful adjunct on the
test-bench as it permits: of local light

in inaccessible places whilst servicing a radio
receiver, and for other work. .
The complete lamp was constructed at a
cost ‘of about” four shillings and the work
entaileq is not difficult. Construction is self-
explanatory by reference to the accompany-
ing drawings. The base is the only part that
may be slightly difficult to obtain. A heavy
base of any shape is suitable, particularly
that of a hat or dress stand. It is often
possible to obtain one that has been dis-

Fig. 1.—Side view
of the completed lamp
giving dimensions

’
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carded by a milliners’ or general drapers’
shop at a modest cost. As a last resource a
stout tin lid of suitable size may be used.
This is filled with molten lead and allowed
to set. The lid is turned face up and may
be easily drilled in the centre to receive the
main post.

Preparing the Tubing
Practically any metal tubing of 3in. exter-

Spring
washer
P 3 l* V'I‘_
2 B4 bolt J- »
Washer

Fig. 3.—The method of assembiy of the moving
Joints. .

“hammering (Fig. 2(b)).

nal diameter is suitable. If copper is obtain-
able so much the better as it is easier to work.
The various steps in the forming of the
movable joints are shown in the drawings.
First, a saw-cut is made down the centre of
the end of the tubing (Fig. 2(a) ). The ends
are then carefully flattened in a vice or by
Next, trim the ends
to a half-circle and drill a 2 B.A. clearance
hole right through (Fig. 2(c) ). Finally, the end
is opened out to form a fork similar to that
shown in Fig 2(d). This procedure is carried
out on one end of the lower tube, both ends
of the middle tube and one end of the upper
tube. It may be advisable to soften the ends
by annealing.

The sections are then ready for assembly
and the method is shown in Fig. 3. The
spring washers are essential in order to pro-
vide' a stable, but movable, joint. The
spacer, or distance piece, is a length of any
tube that will slip over a 2 B.A. bolt.

The Swivel Head .

The small angle piece which connects the
lamp-holder to the upper tube and forms
the swivel head is shown in Fig. 4. A short
length of tubing (A) of the same diameter is
blocked at one end by soldering on a disc of
metal. The other end is threaded to take the
screw thread in a lamp-holder. Alternatively,

4 8 C 7]

Sawcut in Trim round  Open sides
2 ’ /1‘7”:‘,"" ond drill, to form fork

tube.
q‘ b

Fig. 2.—The four stages in the formation of
the tube joints.

threaded tube made to. screw into the lamp-
holder may be purchased at any popular
stores. "It is then a simple matter to solder
a short length of it to the tube A. A short
length of tubing (B) is filed out at one end to
fit the tube A at right angles. C is a 1}in,
length of tubing of a diameter that permits a
snug fit into B. Two saw-cuts an inch long
are made down the tube so that four tongues
are formed. These are opened slightly, thus
affording a good spring fit into the uppermost
tube of the lamp assembly. Then, referring
to Fig. 4, C is soldered into B and B to A.

Making the Shade
The shade is mrde from light gauge tin-
plate or any thin metal which can be

Threaded fo tit
lampholder

Fg: a.—The swivel-head joint.

The completed bench-lamp ready for use.

soldered. The setting out of the flat shape
is shown in Fig. 5, and, after bending to the
desired shape, the straight sides are slightly
overlapped and soldered. A circle of metal
is soldered to the top of the shade having
first cut a2 hole to receive the lamp-holder.
At the lower edge of the shade a circle of
thick wire is formed and soldered to it.
Before cutting the metal it is advisable to
make a template of thin cardboard so that
the desired ultimate shape may be assessed.

No switch is incorporated in the lamp but
holders with switch are available if desired.

Finishing

The finished lamp was given a coat of
grey cellulose paint and the inside of the
shade finished in flat white.

When wiring the lamp, the flex should be
taken one complete turn around the spacers
at the movable joints. A little “ slack.”
should be allowed inside the tubing to allow
for movement when adjusting.

Overlap for
soldering

Fig. 5.—The setting out of the cardboard blank
for fornung the shade:
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- Making an
Ellipsograph

Details of a Useful Instrument. Made in Perspex

By T. HADFIELD

NE of the most difficult figures for a
O draughtsman to draw 1is, without
doubt, an ellipse of a true shape. The

usual method is by an intricate construction
necessary to get the centres and radii of two
arcs. This at the best can only produce an
approximation of the true elliptical shape,
and when in extreme cases it is necessary to
construct them of almost flat or circular
form it is invariably found that the finished
shape has either pointed ends or bulges,
which detract from the appearance of the
shape. It should be borne in mind that a
true ellipse may vary from a straight line
to a circle, and it is with this fact in mind

that the instrument to be described -was
.designed.
"FThere are seyeral instruments on the

market designed to produce ellipses, one
of the oldest being the trammel method. This
does give a true shape, but cannot be used
for small ellipses that are less than the out-
side dimensions of the slides of the instru-
ment. As it is usually the problem of draw-
ing comparatively small ellipses that confronts
the draughtsman; obviously this method is
not of general practical use.

NEWNES PRACTICAL MECHANICS
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a fine cord ellipses can be drawn as small
as }in. major axis, as well as any size larger
according to the length of the connecting
piece. -

Perspex Construction

Fig. 1 shows the complete instrument,
which can be made in Perspex or any other
similar material, but I think Perspex
is the best, as it can now be obtained
from most handicraft shops. The
$in. thickness-is used for the instru-
ment illustrated.

\

Fig. 1.—Fiomt and end views of the complete instrument.

Another well-known method  is with two
pins and a piece of string, as shown in Fig,
7, and this does give a true shape, and not
an approximation. This principle is the one
developed in the simple instrument shown in
/Fig. 1. It is easy to adjust the length of

the cord and the position of the pins for

varying sizes and shapes of ellipses, and with

\
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Fig. 2.—51.;1(1:'13 of the sliding pieces.

Perhaps a few -hints will not be out of
place for anyone who is new to this mategial.
Perspex can easily be drilled and cut with the
standard twist drills and hack saws, but see
that tHe drills are sharp, and take great care
in breaking through as it may pick up and
burst the piece; therefore, every precaution
should -be taken when feeding the drill
through the material. In gripping in the
vice, etc., use a piece of thick paper next to
the Perspex so as not to damage the highly

f i y 'j
i ’ ' 484
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Fig. 3.—Front and side views of cover plate,

The ellipsograph in use.

Mg

polished surface, as it is soon scratched or
cracked, being of a very brittle nature.

The sliding pieces, Fig. 2, are built up,
the pieces of Perspex being cemented
together. To make this cement, small pieces
of Perspex are dissolved in trichorethylene
(this is now used extensively for de-greasing,
and can be obtained at most chemists) to
make a jelly-like cement. Both pieces to be
cemented together are well coated with
cement and pressed together, and a small
weight placed on them and left for about
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Fig. 4.—Maeal clip for e

movable sliding piece. _"'/7:_

Fig. 5.—Pointed
steel pin.
12 hours to thoroughly harden: The holes.
can then be drilled and the edges filed up,.
sandpapered and polished with any metal
polish. In making this part, Fig. 2, one is
made as drawn, and one of the opposite
hand. The faced marked X must be filed
so that the connecting piece is gripped.
when the nut B is tightened. Fig- 3 is the
cover plate; two will be required, and these
can be drilled and polished to suit Fig. 2.
The clip, Fig. 4, is made as shown from
20 g. brass and the cord is clamped under it.
The pointed steel pin, Fig. 5, must be a
push fit, but if any slack is apparent after
drilling it can be smeared with cement before
inserting. The plain connecting piece H,
Fig. 6, must be a good sliding fit, and can
be made any length, according to the largest
ellipses required to be drawn, but for general
use, with a major axis of 6in,, it will require
to be 8in. long. .

The cord must be fine and flexible and a
piece of silk fishing-line is ideal for the job
as it will not stretch. One end of the cord is
permanently clamped under the® nut C,
threaded as shown, and then under the brass
clip, Fig. 4. The nut D is permanently
tightened, and only the right-hand piece is
moved when setting.
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Using the Imstrument

In using the instrument to draw an ellipse,
having been given the major and minor axes,
Fig. 6 shows how to set it. Assuming EF
is the major axis and GH the minor axis,
with" G as centre and OE (half mdjor axis)

NEWNES PRACTICAL MECHANICS

as radius, make an arc cutting the major axis
at X and Y. Place the mstrument with
pointers on the major axis and- adjust the
right-hand slider so that- the outlets of the
cord are just opposite each end of the major
axis at E and F. Lock B and pull the cord
tight and then lock A. Slacken B and

¢ move so that the two outlets of the cord
+ are just opposite X and Y and lock B. If the
instrument is held on the paper in this posi-
tion the half of the ellipse can be drawn
with a pencil sliding inside the cord and
£ X (o]
A&
i N
¢ — Fig. 6 (Left),—
How to set the
N/ nstre t for
drawing an
M ellipse.
0

New Electric Truck

is derived from batteries have become

more popular during the last few years,
and although petrol rationing may have
contributed to this popularity, the main
influence has come from the cheapness of
their fuel consumption and, compared with
their petrol counterpart, the ease and simplicity
of maintenance.

Electric retail delivery vans have become
s0 common a sight on the streets that people
have been asking why it is not possible to
have an electrically run private car. Such a
proposition has been rather dependent on
the range required, and the size of battery to
achieve this has not, until now, been an
economic possibility.

The question of cost,%00, has played a big
part, since it has been necessary to purchase
‘large and expensive traction batteries and the
necessary charging plant te go with them.,

Control has, till now, been a knotty problem ;
the step control ‘method has the drawback
that there is constant arcing, with the resultant
burning and pitting of contacts. In order
to achieve any. smoothness of operation
it has been mecessary to employ resistances
which themselves dissipate wastefully a large
amount of energy in the form of heat.

Stopping and starting, too, has been a
ready source of lost energy, for in the
creation of forward movement energy is
drained from'the batteries and in so doing
what is known as * kinetic energy ”’ is created,
which is then wasted into the brake shoes
and drums of the.vehicle when the brakes
are applied.

On a commercial vehicle which suffers
frequent stops, this energy drain is consider-
able. Having once attained maximum speed,
however, the current required for its main-
tenance is comparatively small.

ELECTRIC Road Vehicles whose power

A New Traction Circuit
Lansing Bagnall, Ltd., of Worton Road,

Jsleworth, Middlesex, have, by the intro-

duction of their new Electric Traction
Circuit, brought about what may be termed
a revolution in_ this field.

Battery vehicles are now a proposition for
the- private motorist—it is possible to run a
-private car, of equivalent size to the popular
8-h.p. petrol-driven counterpart, on a
small traction battery. One charge will cost

6d., and a full 50 miles can be done on that
charge.

By virtue of this new circuit, no separate
charging board is required. Fitted to the
vehicle is a lead and plug and it is necessary
only to plug into the nearest mains power
point, switch on, and charging is automatically
taken care of with a tapering rate of charge ;
a safety device cutting out when :fully
charged.

This can, for convemence, be done at night
when generating stations are off peak and
large users of electric vehicles can. obtain
special charging rates.

You can visit your friends or drive to the
office, or have an electric car at home to
take the children to school, and to pay social
calls. To increase the range whilst the car is
waiting plug into a convenient power point,
is boosting the batteries.

Control Unit,

All this is made possnble by one small unit,
approximately one-fifth in size of the present
type of electric control, which is placed near
the motor; practically all electric wiring
being kept to this unit, irrespeciive of
vehicledayout. Connection to operating points
is by mechanical cable.

TR T
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the line drawn will pass through E, G and F.

To draw a complete ellipse, it is set as
above but raised on the two steel points that
are on the major axis. By inclining the
instrument it is quite easy to draw: both
hilves, that is one half at each side, but care
must be taken to see that the two.lines meet
neatly at the major axis.

Fig. 7—Drawing an ellipse with the aid
of two pins and a piece of string.

The conventional type of step. control
which has meant a definite number of speeds
with a virtual jumping from speed to speed,
is now replaced by omne single accelerator
pedal which, when depressed, gives a smooth
and easy forward motion. Thus, from start
to maximum, speed is infinitely variable.

An equally smooth reverse motion is
obtained by a small switch, which is pre-
selective in actlon, i.e., it may be put into
reverse whilst going forward, but does not
operate until the vehicle has stopped. This
feature prevents abuse of the electrical and
mechanical equipment.

Overdrive Braking
When travelling down hill, two advantages

‘come into operation. First, by the gradual

raising. of the accelerator pedal speed is
reduced smoothly, thus providing an over-
drive braking effect previously enjoyed only
by petrol-driven vehicles. Secondly, as this
overdrive action comes into effect, so energy
is regenerated back into the batteries.

With present forms of electric battery
traction, stopping and starting account for
from 25 per cent. to 35 per cent. of a battery’s
charge. Lansing Bagnall, Ltd., carried out a
mileage test without stops on one set of
batteries and followed this by a further test
which included 110 stops and starts. By virtue
of regeneration no reduction of mileage
was shown in this second test.

The new Lansing Bagnall battery-driven

truck,
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The Elements of Mechanics
and Mechanisms—17

cannot round the bend of a siphon tube

if thz bend is more than approximately
30in. higher than the level of the liquid in
thé tank in which it is immersed, because the
downward air pressure of the liquid in the tank
cannot support a column of mercury more than
3o0in. in height ; and for the same reason water
cannot be siphoned from one vessel to another
if the top bend of the siphon tube is more
than about 34ft. above the level of the water
in ‘the supply tank, because 34ft. is the
approximate height of the water barometer.

IT was. shown last month that mercury

The siphon principle is used for transferring .

liquids from one vessel to another through
any pipeline circuit, provided that the delivery
end of the siphon tube is in a lower position
than the supply end of the tube.

Fig. 1.—An experiment " which demonstrates

the fact that water at different pressures in

two . vessels attains the same uniform pressure
when allowed to do so..

Soxhlet Siphon

The Soxhlet extractor is a well - known
siphon device, and in its laboratory
form consists of a glass cylinder in
which the material to be extracted 1is
placed. The spirit or other liquid is boiled
in a flask below the extractor, and its vapour
passes up a tube situated at one side of the
extractor and thence into an upper condens-
ing device, from which the condensed liquid
drops back into the cengral chamber.

The level of the condensed liquid con-
tirues to rise within the central chamber and
simultaneously within a U-tube which com-
municates with the central chamber. When
the liquid level rounds the bend of the U-
tube siphonic action at once starts, and the
central chamber is rapidly emptied of its
liquid, which flows into the boiling flask.

This process or cycle continues, each cycle
taking from 5 to 10 minutes. = The result of
this operation is that the liquid in the boiling
flask becomes more and more concentrated
inextracted matter which is dissolved out by
the liquid in the central chamber and, of
course, subsequently returned by siphon
action to the boiling flask.

This principle is employed in chemical
works concerned with the extraction of essen-
tia] substances from natural objects. Another
well known siphon application used by labor-
atory - assistants delivers small amounts of.

The Siphon (Continued)

By F. J. CAMM
(ANl Rights Reserved.)

liquid from a large supply tank or, boltle.
This latter is placed on a raised shelf and is
provided with a cork through which passes
a glass siphon tube, although sometimes it is
made of metal. The lower limb of the rube
terminates in the clip of a stop-cock (see
Fig. 6, February issue). The liquid is very
slowly drawn into the delivery tube so as ta
fill it, by sucking or by other means, after
which the liquid will trickle out of the bottle
by siphon action, .every t:me the tap or clip
is opened. By varying the size of the delivery
tube and its orifice a fine control upon tha
rate of delivery can be obtained.

Natural Siphons

Siphon action underlies quite a number of
natural phenomena connected with springs
and wells. Many springs run for a time, then
stop, dry up, and subsequently again produce
water abundantly.  Frequently, the cause of
these intermittent springs is to be found in a
siphon action similar to the one illustrated
last month. Within a hill or mountainside
is situated a natural cavern or water cistern
which .is fed by rills running from higher
levels. The natural outlet from -the under-
ground cistern or cavern takes the form of
a U-tube.
that siphon action will take place immediately
the water-level within the cavern has risen
to the level of the U-bend of the exit con-
duit.  The natural cistern,will at once com-
.mence to empty itself by siphon action and

Tall Metal
Container
Filled with

Water
~

Water Sur.'t@ cel

Wooden Float

Fig. 2.—A demonstration of motion being
obtained: by the unequal lateral pressure of a
liquid.

the spring or rivulet will commence to flow.
When, after a time, the hillside cistern has
emptied itself, the spring will dry up and
it will not give forth water again until the
natural cavern has again been charged up
to siphon-level with water. :
Sometimes, springs and rivulets of this
nature never entirely cease to flow. In such
instances, the “explanation has frequently
been found in the existence of a small, nar-

It is clear, in such circumstances,.

row-bore conduit leading from (or near) the
lowest level of the hillside cistern, this con-
duit running into the main siphon channel
from the cistern,

Now, in the. above instance, it is obvious

that so long as there is any water at all in

the cistern it will always flow away via the
narrow bottom-most channel. In rainy
weather, however, the mountain cistern fills
with water at a quicker rate.than the small
straight channel can empty it. Consequently,
the water-level within the cavern rises.
Ultimately, the water-level rises to the height-
of the U-bend of the siphon conduit. Im-
mediately siphon action takes place, and the
natural cistern empties itself by the “straight”®
channél and by the siphon conduit at one
and the same time. Necessarily, the volume
of water appearing at the spring or rivulet
is much enhanced as a result of this dual
emptying of the cistern. When, however,
the cistern has emptied itself, siphon action
ceases, and the smaller, bottom-most conduit
again takes up the function of sole cistern
discharge.

These and several other curious natural ph:n-
omena connected with springs and moun-
tainside water-sources are all due to siphon
action in one guise or another, Nature,
indeed, uses the siphon principle equally as
much as the modern industrial worker does,
but, usually, the natural siphon gives rise to
effects which are perplexing in the extreme
to the uninitiated.

Liquid Héadg and Fluid Pressures

Eluid pressure is the force exerted by the
fluid per unit area, and this is sometimes
referred to as the intensity of pressure or
pressure _intensity. Presuming that the
pressure is given in pounds and the area of
the liquid in inches, then it follows that the
intensity of pressure will be expressed in
pounds per square inch.

Moreover, if the liquid is under a uniform
pressure the intensity of pressure is:

X
=~ 1b. per sq. in.
v p q

where x is the total pressure in lb. acting on
an area of y sq. in.

)
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Fig. 3.—A diagram illustrating the pressure-
weight "of liquids.
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Fig. 4.—The straight-
line graph showing
the relationship be-
tween the depth and
pressure of liquids.
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Liquid Pressure

The pressure on a liquid is uniformly dis-
tributed at any area or point of it, and if
any part is subject to a slight increase of
pressure that increase is immediately dis~
tributed to all other areas of the liquid.

Now the pressure of a liquid on the bottom
of its containing vessel is the sum of the
weight of the water divided by the area of
the bottom of the vessel, plus the pressure
of the atmosphere on the surface of the
liquid. It is obvious that this pressure will
be transmitted through the liquid to the
bottom of the vessel.

If two vessels containing unequal depths
of liquid are connected together by means of
a tube, the pressure of the deeper will exceed
the pressure of the shallower until the two
water levels become equal. = We have
already seen by Pascal’s law why this is.

Unequal Pressure

As an experiment take a watertight metal
vessel which is mounted upon a circular
wooden base, suitably weighted so -that the
can is maintained in an upright position on
the water, as shown in the diagram. Three
short pipes with stop-cocks are fitted in the
tin can near to its base. The first of these
is a short straight length projecting hori-
zontally, the other two pipes are disposed
opposite each other, and have their ends
turned obliquely downwards in opposite
directions. They must, of course, be of
identical length and weight.

Now float the vessel in a large tank of
water and fill it to the top with water. If

the stop-cock of the straight projecting pipe.

is open the water will escape in a jet into
the tank, the reaction of the escaping water
driving the floating vessel in a straight line
‘through the water of the tank.

Now keep the stop-cock of the straight
pipe closed, and open the stop-cocks of the
curved pipes simultaneously. The reaction
from the oppositely disposed water jets will
impart rotary motion to the vessel.

Now, since a liquid is subjected to the
pressure of its own weight it follows that
the pressure increases with increasing depth
of liquid. Assume that we have a vessel
holding water to a depth of H, feet (see
diagram), Let the weight in 1b, of 1 cu. foot
water of water be w. The pressure exerted
upon I sqg. foot area ‘on the floor of the vessel
is equal to the weight of the rectangle or
column of water which is resting directly on
it. Therefore the total pressure on I sq.
foot of the vessel is equal to wH. As the

base of the rectangle has an area of 1 sq. foot
this will equal the intensity of pressure.
Therefore:
P=wH Ib. per sq. foot.

Static Head
The pressure at any submerged area or

point in.a liquid is governed by the height

of the free surface, or liquid leyel above that
area,
head. |

It should be clear from this that .the
intensity of liquid pressure on the sides of
a vessel increases from zero at water level
to wH at the bottom of the véssel, the

Fig. 5.—Section of a fire-hose nozzle, showing

the system of structural curvature adopted.

The dimensions given represent relative dia-
' meters.

pressure increase on the vessel’s sides being
uniform as illustrated by the graph.

The pressure of the.-atmosphere on the
surface of the liquid in calculations of this
sort is usually ignored. When it is desired
t0 know the absolute pressure the prevailing

barometric pressure is added to the intensity

of pressure at any point in the liquid.

Piezometer Tube

The pressure of water or of any other
liquid in a vessel or a pipe line can readily
be estimated by means of a piezometer tube,
which, in its simplest form, comprises merely

.

River Surface

This height is known as the sraric .

a vertical glass tube which is inserted into
the vessel or pipe line, The piezometer or
pressure tube need not be straight. It can_
be curved and even run for some distance
in a horizontal position, The vertical height

“of the liquid in ‘the piezometer .tube .is a

measure of the pressure intensity of liquid
within the vessel or pipe line.

The pressure head at any point in a liquid
can be defined as the vertical distance
between that point and the free surface of
the liquid. This pressure head,.H, is equal

to 5 where p is the pressure per sq. ft.

and w is.the weight of I cu. ft. of the liquid.
In exactly the same way, the pressure
heéad at any point in a moving liquid, as, for

‘example, water in a hydrant, can be repre-

sented by the same expression, ,‘g p, in this
b

instance, being the pressure in b, per sq. ft.

of_ the liquid, and w, as before, being the

weight per cu. ft. of the liquid.

Not infrequently, it is desired to estimate
the total pressure- on a vertical surface
immersed in a liquid. Since the static pres-
sure of a liquid varies at different points in
its vertical depth, it follows that the pres-
sute on all points of the immersed surface
cannot be uniform. It can, however, be
proved by a mathematical demonstration,
which it is not proposed to detail here, that
the total pressure of liquid on an immersed
surface is equal to the area of the surface
multiplied by the intensity of liquid pres--
sure at the centre of the area of that surface.
This holds good for all surfaces immersed in
liquids, no matter whether such surfaces are
flat or curved, provided that they.are vertical
ones, and it forms a useful means of estimat-
ing the total pressure of liquid. on a lock-
gate, a sluice-door or any other similar verti-
cal surface,

In view of the fact that the intensity of
pressure on an immersed surface is mnot
uniform but increases directly with depth of
immersion, it follows that the liquid pres--

;?/'ver Bak\A =

_,

y ==

Water Surface

Fig. 6.—Showing the principle of the pitot
tube, whereby the velocity ‘of a flowing liquid
may be measured.
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Fig. 7.—=Ilustrating a
cross-section .of . a river
with its channels of
varying . water-flow
velocities. . In this dia-
gram, the area marked 1
has the highest water~
flow wveldcity ; thag
marked 5 has the lowest.

sure on the immersed surface will be greater

over the lower portion of that surface than it
will be over the higher portion. The result-
ant liquid pressure, therefore, will tend to
act at some lower point or area of the
immersed surface. This latter point is com-
monly referred to as the centre of pressure.
It is always situated below the centre of the
area of the submerged surface.

Because liquids exert pressure in ‘all direc-

“tions, it follows that liquids ‘must exert an

upwards pressure as well as 4 downwards
one. Upon such a fact rests the pheno-
menon of buoyancy.

o (To be continued)
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1948, issue for an improved fountain
pen attracted a large number of in-
genious devices, most of which were improve-
ments on existing fountain pens. It will be
remembered that certain restrictions were
laid down. The pen should be leakproof,
have full-barrel capacity for ink. it must be
easy to manufacture, reasonable in size, and
pleasing in appearance.
The design submitted by Mr. H. B. Munro

THE competmon set in. our November,

Point section
Ho o d

NEWNES PRACTICAL MECHANICS

course of writing the point section reservoir
becomes empty of ink, it is refilled by the
following simple procedure: Hold the pen
point upwards and pull the knob out fairly
quickly, and as far as it will come. Then,
while still holding pen point upwards, push
the knob in again fairly slowly. The large
reservoir is then sealed up with the final push
in of the knob. It is interesting to note that
the pulling out of the plunger quickly (while
pen is point upwards) counteracts effectively

Durable ink-tight
rubber roller ring
P/ungerpump\

Nd

=
Mb ‘-'eed Smd// reservorr Long tube | Taper end Collar
Large sealed- -up
-~ barrel reservorr
- Mr. H. B. Munro’s design.

led the field. His pen is an improvement
upon the original Research pen marketed by
his father some years ago. The improvement
in, the present pen is mainly concerned with
the fitting of the now popular hooded nib.

The purpose of Mr. Munro’s design is to
eliminate air expansion, which is a particular
cause of flooding and blotting in all large-
capacity pens. It will be seen from the
diagram that the sealing up is effected by
having a large-barrel reservoir, and using
only a comparatively small point section re-
servoir. In other words, the large reservoir
is the reserve ink bottle, and the small reser-
vojr is filled from it whenever required.

The construction of the pen is designed
to make the whole pen cleanable (essential
for all transparent pens). The poimt section
unscrews, and is a simple matter to clean at
any time. The barrel is cleanable by un-
screwing and removing ‘the collar and pulling
out plunger and rubber ridg.

The pen features a special design in type
of hood, which also unscrews for clean-
ing.. It reduces to a minimum evaporation,
and consequent drying up of nib and feed.
It climinates the need for any inner cap in
the cap of the pen. It also prevents any
tendency of flooding or blotting by holding
safely any overflow ink from any cause,
The small nib and the internal design of
hood, in relation to diameter, etc,, of feed,
ensures no surplus ink remaining in the hood
when the pen is in use.

The mechanics of the pen provide a freely
moving piston plunger which “rolls on the
rubber ring,” and is completely inktight, and
completely durable—there Is no mechanical
wear. The plunger also, when pushed in
moderately hard, adheres on to the tapered
end of the long tube, and seals up securely
the large barrel reservoir; also the plunger
itself is thus held in securely for carrying
in the pocket, etc. The plunger can be
released at any time when required by giving
the knob a moderately strong * pull out.”

The pen is filled by dipping nose in ink
and operatmg plunger until pen is full. The
plunger is then finally pushed in to adhere in
and. seal up the large reservoir.

To transfer ink from the large reservoir
10 the point section reservoir, when in the

PRIZE WINNERS

£§0-10-0 H. B. Munro, 818, College Road,
Erdmgton Blrmmgham, 22¢.

£5-5-9 E. Molyneux, 66 Hollingbourne
- Road, Herne Hill, London. S.E.24.

£3- 3-0 A. D. szeron. clo Barclay, 59,
Union Grove, Aberdeen.

£2-2-0 E.  Cassidy, |, Alexandra Road,
Formby, Lancs.

any expansion being held in the large sealed-
up reservoir at the moment of releasing the
valve. I have tested one of these pens and
find that all Mr. Munro’s claims are justified;
he therefore takes the first prize.

Only one prize of 10 gns. was offered, but
in view of the excellence of the entries, the
prize money has been augmented as shown
in the centre of this page. The second prize-
winning pen consists of eight main parts:

The cap—not shown ; the barrel, of plastic
material, grooved and channelled as shewn:

Ad50rdent packing

| _inctecators Ink gurderthreaded

nto reservor
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The reservoir, of metal, a close fit into the
barrel, having on the msxde, for the whole
of its length a projection about }in. x 1/16in.;
at a point near its base; a button to slide in
the groove and channels of the barrel ; and
threaded at the top to take the ink guide,
which differs from the normal in that the ink
flows through a capillary tube through the
centre of the guide. ’

The nose is made in one piece, with a hood
to protect the nib from dirt and dust; a
semi-circular channel commencing just below
the opening of the capillary tube in the ink

guide and running parallel to it ; and allow-
ing sufficient pressure between its internal
diameter and the ink guide to retain the nib,
of the normal type.

The valve gear consists of two circular
metal plates, each bearing three holes, each
hole being slightly less in width and radius
than ith segment of the smaller circle. The
larger plate is free on the stem but engages
with the projection of the reservoir. The
smaller plate (smaller to clear the projection)
is threaded and locked on to the stem. The
stem , should preferably be solid to avoid
buckling where it passes through the bevel
gear, which is lined with an ink-resisting
material.

) When the pen is in use the valve is open ;
ink flows from reservoir to nib.

To fill, unscrew barrel (button moves from
1 to 2) (valve opens and closes several times,
but this is immaterial.) Turn barrel until
two indicator marks on barrel and nose coin-
cide (this is arranged so that button is now
at 3—valve closed). Immerse }in. of nose
in ink and slide barrel upwards (stem and
valve gear move upwards, button proceeds
down first channel to bottom, valve being
closed, ink is drawn into reservoir, air being
expelled through bevel valve). Turn barrel
(button at 4—valve open). . Slowly return
barrel (button proceeds up second channel).
(Ink passes through valve and is not forced
out through nib owing to the small size of
the capillary tube compared with the large
holes in the valve,) Screw up barrel. When
barrel is on tight, valve is open and bevel
valve is, closed tight.

A little slackness between the two metal

e guige
rotection on uttan on
Cop thread "?5"’ z

reservorr —

Sott rudber weshor

Adsoroent pycking washer

Ik guide and rib holder with casitiary tube
_through centre

] 3
Nose riece oif gneN

/T

Valve sn@

Metalreservor

Bevel valve
Croove same width
s Mr'_adoﬂ berre!

Stem

Siot trts over and sides G~
along project.on _ N\
" reservor AN

Stem
Bush

cRuwns free
Screwed fo stem

Lockmng nut

Extent of shsorsent
\parkmg channel in
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\ When b %23
\ B ] fb m -
N ! Vatve /s opery
b e » P
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The second prize-winning designgsby Mr, E. Molyneux.
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plates of the valve is advantageous, allowing
faster flowing of ink when necessary, but not
interfering with the valve when closed. It
has the following advantages: —

Hooded nib; syphoned ink retained by
packing material ; central capillary tube—ink
cannot seep through intermediate joints ; ink
guide threaded into reservoir—no seepage ;
Metal reservoir—non-breakable, non-perish-
able ; at least double ink capacity ; not too
complicated to manufacture ; absorbent pack-
ing and packing washer can be renewed
easily—say, once every six months ; soft
rubber washer could be made of greater
thickness, to make contact with top of reser-
voir—to reduce possible damage by shock.

The third prize entry, submitted by Mr.
A. D. Cameron, has a nib formed from metal
tube cut away to provide a writing point.
The centre piece is a plastic material having
three fine saw cuts communigating with the
central hole. Y is a wider slot at the end
of the hole, and Z forms a capillary passage
for the ink. The nib holder is also plastic
material, the tube is transparent, as also is
the air pipe. The operation is as follows:
For filling, the pen is held upright with nib
submerged and rubber bulb repeatedly com-
pressed between finger and thumb. Air is
ejected via centre tube, entering slots X‘ and
preventing ink being pushed along capillary
passage Z-by creating an air lock. The air
is replaced by ink until barrel is filled to the
level of ferrule. Ink can be observed through
translucent barrel. When writing, ink reaches
the nib via passage Z and is replaced in barrel
by air which enters at Y and passes up the
air tube. When carried in the pocket, the
nib is uppermost, and any ink in passage Z
or slots X is pushed up by expanding air in
the “barrel and enters Y and drains back
down the air tube, thus preventing ink being
forced out into nib cover.

Laid on side, the ink lies in air-tube and’
barrel. When pen is taken up to wrige ink
stands in tube above slot Y, but cannot flow
out as there is no air inlet. When writing
is commenced ink is drawn from the section
of tube between slots X and slot Y, air enter-
ing at X. This breaks the :column of ink
in centre tube, and when the supply below
the break is exhausted the pen functions in
normal manner, the air entering at Y push-
ing remains of ink ‘column-back into main
barrel.

Mr. Cassidy’s pen consists of a normal type
of barrel, sack, and filling arrangements
(cither level or press button), but it has a
rotary nib holder, which breaks the ink
supply channel, preventing any leakage when
not being used.

Parts D and E are screwed tightly together,
and are virtually one piece. They carry both
the nib and part C. These parts are held
tightly against the face of A (which is finely
machined) by means of the collar B and a
rubber washer. The small die hole through
A is slightly off centre and is colinear with
the channel in C when the pen is being used.
After use the head is given a quarter turn or
so, cutting off the ink supply. A small ball
catch or similar device ensures. the 'channels
are in line.

It must be distinctly understood that all
manufacturing rights in the prize-winning
designs are reserved by the prize winners,
and manufacturers are not entitled-to proceed
with manufacture without making the usual
arrangements with the owners of the design.

Very few. of the competitors gave atten-
tion to the important matter of .ink flow, or
rather the rate of ink flow. It is of little
use increasing the barrel capacity if the nib
uses up ink at a more rapid rate' than an
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ordinary pen. No two nibs are exactly alike,
nor are any two nibs of exactly the same
thickness. Moreover, no two persons write
with' the same pressure on the nib. All these
points affect ink consumption. A ball point
gold nib for example being as thick as it is
wide at the writing point would use more ink
than an ordinary nib. A fine nib will use
less ink than a broad one. The tube feed
of Mr. Munro’s design always gives the same
supply of ink to any nib. It brings the ink
reservoir itself right down to the point of
the nib, and the ink will not shake out
readily because of the short length of the
point section reservoir employed. The feed
is made ink tight at its inner end by means
-of a weakened edge pushing it up into a
slight taper. The feed cannot flood because
it chokes itself at the air hole automatically.
The aim obviously is to produce a feed that

7he parts shown
stippled rotate thus
breaking the ink
supply passage.

Ball cateh

Barre/

Lo £
Rubber washer

Pare section of the pen-designed by E. Cassidy.

always writes like a freshly dipped nib, with-
out periods of ink starvation.

Most pen manufacturers, of course, have
qualified pen experts at their service depots
to adjust pens to individual requirements.

We ‘shall publish a further selection of
entries sent in by consolation prize winners
next month. We hope that pen manufac-
turers will study the *designs, and if they
think well of any of them will make arrange-
ments for manufacture with the senders.

Consolation prizes have been awarded to
the following : —

2
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loke Ave., Boythorpe, Chesterfield, Derbys ;
E. Evans, 8, Wobaston Road, Fordhouses,
Wolverhampton ; J. P. Elliott, 47, Chester-
field Road, Staveley, Chesterfield; R. B.
Taylot; Heathways, Church Hill, Charing
Heath, Nr. Ashford, Kent; M, Hardy, 17,
New Road, Fatfield, Co. Durham; H. L.
Morel, 24, Windsor Avenue, North Cheam,
Surrey ; A. Young, Market Chambers, Beau-
fort Street, Brynmawr, Brecs.; J. J. Mil-
grew, §5, Arran Drive, Auchinleck, Ayr-
shire ; L. Herbart, 48a, Cavendish Road,
Brondesbury, London, N.W 6_; J. Sayerr, 45,
Chapel Hill, Woolwich; C. W. Lee, 3,
Church Street, Leighton Buzzard, Beds.;
W. E. Pullan, 62, Victoria Gardens, Hors-
forth, Leeds; S. Stewart, *Clonard,”
Taylor’s Hill, Galway, Eire; H. R. J. Nor-

.man, 39, Hartington Street, Belfast; D. F.

Stroud, 2, North Close, Danson Road,
Bexlzyheath, Kent; W. A. Mills, 38, Bony-
thon Road, Newquay, Cornwall ; A. Brown,
Craigview, Neilston, Glasgow ; A. Cooke, 20,
Moordell Close, Yate, Bristol; A. M. El
Shayeb, 24, Abdin Square, Cairo, Egypt;
E. H. Baker, 109, Cheapside, Worksop, Notts;
P. Johnson, 23, Glenmore Street, South-
church, Southend-on-Sea, Essex ; W. Collis-
ter Jones, 18, Ffrydlas Road, Bethseda, 'Nr.
Bangor, North Wales ; E. Jhergh, 10, I—fodg=
son Avenue, Moortown, Leeds; J. Tomlin-
son, 18, Crookston Drive, Glasgow, S.W.2 ;
R. F. Coward, Spurriers Cottage, Pontefract
Road, Knottingley, Yorkshire; H. C. Flind,
3, Eltham Park Gardens, Eltham, S.E.9;
J. S. Asborne, 53, Mayland Drive, Royal
Park, Sidcup, Kent; F. Booth, 1, Balmozral
Street, Droylsden, Lancashire ; E. Mockin,
.18, Egypt Street, Liverpool 7; D. J. Napier,
86, Lordship Lane, Tottenham, N.17 ; J. R.
Macaulay, “ The Nook,” Ridge Road, Roth-
-erham ; D. O. Walker, 20, Cornhill Terrace,
Aberdeen ; Dr. E. Jacob, 84, Harley Street,
W.1; A. Chinn, 10, Great George Square,
Liverpool, 1; W..R. Cumming, * Rose-.
mount,” 35a, Crown Drive, Inverness;
L. A. ]J. Clapman,.3, Beatrice Road, Southsea,

Hants ; E. T. Bailey, 62, Marshall Avenue,

Bognor Regis, Sussex ; N. Martin, 70, Bor-
rowdale Avenue, Walke}', Newcastle-on-

&
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D. H. Reed, 1, West Fold, Old Malton,
Malion, Yorkshire ; G..F. Payne, 98, Hinton
Road, Hereford ; E. R. W. May, “ Bracken-
side,” The Circle, ‘Moordown,' Bourne-
mouth ; K. Greatorex, 34, King Street,
Ulverston, Lancashire; W. J. Bumns, 3,
Milton Street, Barrow-in-Furness ; S. Patti-
son, §7, Hyde Place, Aylesham, Nr. Canter-
bury, Kent; C. Johnson, 30, Acresfield
Avenue, Audenshaw, Manchester ; Col, J. F.
Metcalfe,. Ivy Bank, Milford-on-Sea, Hants ;
P. Smith, 1, Ekowe Street, New Basford,
Nottingham ; E. F. S. Crowe, 25, Morritt
Drive, Halton, Leeds ; R. Barker, 69, Hun-

‘Tyne, 6; D. Browning, 70, Ridge Park

Avenue, Murley, Plymouth; R. C. Upson,
53, Cromer Road, Norwich; A. H. Payne,
63, George Frederick Road, Sutton Cold-
field, Nr. .Birmingham ; G. Hand, 75, Kings-
land Avenue, Northampton ; A, J. Robinson,
Cree North Ward, Crichton Hall, Crichton
Royal,  Dumfries, Scotland; '‘C. Hearne,
Parkside, Lower Road, Chalfont St. Peter,
Bucks ; E. W. Kreye, Pear Tree Cottage,
Shurdington, Nr. Cheltenham, Glos; D. R.
Thorne, 15, Garden Crescent, Garden Vil-
lage, Gorseinon, Swansea ; A. W. Else-Good,
15, Hawkdene, North Chingford, E.4.
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‘Early Days of Model

The Activifies of One of the Piorieers of This

Popular
By £ W.

T was at this time, just 40_vyears ago,
I that T hdd produced three models of acro-
planes, ‘éach differing from the others,
“which really did fly. All of them were
biplanes, and all had leading monoplane
elevators and single propellers, rubber driven.
With the exception of a special model made

a year or so previously by Mr. A. V. Roe,
and-some small, heavy, fast wooden ‘mono-

planes by Mr. T. W. K. Clarke, these little |

biplanes of mirie were, so far as my know-
ledge goes, the first ‘to make successful dis-
tance flights.

Forty Years Ago

The practical experiments, which led up to
the production of these, began early in the
year 1908, although many years before that
J-made air screws, some as large as 3oins. in
diameter, and a plane shaped somewhat like
the old-fashioned kite. I was in my teens
then. - A

By 1908 1 had come to realise that the
supporting planes of the machine must—as
_Santos Dumont and the Wright Brothers had
demonstrated—be narrow fore and aft and of
great width across; in other words, their
efficiency must depend upon a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>