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AT P4 3/3' EC1142 91- EL84 8/6
AZ1 9/3 EC1181 8/6 EM80 9/3
AZ31 11/2 ECL80 9/3 EM81 98
04.11.33 2E9 ECL82 9/9 EM84 8/9
C1433 18. EF22 EY31 913
DAP96 8/3 EF36 4/6 EY86 9/3
D.P'96 8,6 EF39 5/8 EZ40 7/.
DK96 8/6 EF41 9/3 EZ41. 7/.
DL96 8/6 EF42 10/3 EZ80 6/6
EA50 1/31EF50 3/9 EZII 616
EABC60 8/6' EF5OSYL EZ90 7,-
EAF42 6/6 FC13 6/-
EBC33 6/3 EF80 GZ32 11,-
EB(741. 8/9 EF85 7/. 1130 4/6
MIPS° 9/- EF86 118 1163 9/3
EBF89 9'- EF89 8/.'11L22 8i-
ECC81 7/6 EF91 5/6 11L41 3/3
EIX782 7/- EF91(BVA) KF35 8/.
ECC83 8/6 8/6 KK32 20/6
ECC84 9/3 EL33 13/. KT2 4/6
ECC85 9/- EL38 24/6 KT32 9/8
ECFS9 11/3 EL41 9/6 KT33C 8/.
ECF82 12/3 EL42 9/6 KT36 28,-
ECH21 22/- EL81 15/6 KT55 10/3

HARVERSON SURPLUS CO. LTD. (Dept. P.M.2)
83 HIGH STREET, MERTON, LONDON, S.W.19 CHErrywood 3985/6/7

HARVERSON'S
SUPER STEREO KIT
The product of a renowned maker, this
stereo amplifier is composed of "ready -
built" units, only requiring intercon-
nection. This system has the advantage of
being adaptable to fit any cabinet. Each
unit is made from first -grade components,
and valves used (EGL82, EZ80 range) are
genuine Mullard. The comprehensive
instructions supplied make the simple
interconnection of units easy even for the
novice.

THE KIT COMPRISES .
TWO MIDGET AMPLIFIERS each of
3W output, good reproduction from both
your stereo or monaural records. Both
amplifiers complete with well -designed
O.P. transformers providing perfect
matching 3-7 Q speakers, and have remote
bass, treble and volume controls. Size
5 in. / 24 x 3 in. high (each amplifier).

CONTROL U NIT, is a flying panel with
three 2 -gang pots, enabling the bass,
treble and volume controls of each
mplifiar to be c.invenientiy portioned. Supplied with attractive cream and gold knobs.

SEPARATE POWER PACK with valve rectifier, midget size (5 in. x 2 in. x 34 in
high),

ISOLATED MAINS TRANSFORMER of robust construction may be mounted
independently.

VOLTAGE SELECTION PANEL. Fitted with the "valve base" type of mains
i/p selector and a channel output socket.
ONE SPEAKER, a quality 5 -in. speaker. (Note: The 2nd speaker may be purchased
from us for 14/6d. extra.)

CREAM DOUBLE PUSH-BUTTON SWITCH of r
neat design gives positive on/off switching. B.S.R. UA14
INDICATOR LIGHT. Provides visual STEREO CHANGER
indication of equipment operating and is

5966 f

complete with gold -finished escutcheon. The ideal changer to
PLUS 6/6 POST & PACKING suit this amplifier, few

only L9.5.0 carr. 5/-

A.M. RADIOGRAM CHASSIS

A chassis of distinction, by a famous
maker. Covering Long, Med. & Short
Waves, plus Gram position, this chassis
(size 154 x 7 < 64in. high) incorporates
the latest circuity, using fully delayed
A.V.C., and negative feedback. Controls: -
Tone, Vol.- On/Off, W/Change (L.M.S.
& Gram), Tuning. Tapped input 200/250 v.
A.G. only. An attractive brown and gold
illuminated dial with matching knobs
make this one of the most handsome,
in addition to being one of the best
performing chassis yet offered. Complete
with valves (ECH.81, EF89, EBG81, EL84,
EZ81), knobs, output transformer, leads
etc. OUR PRICE ONLY to 19. 6
plus 4/6 post & packing. '°"

Introducing HARVERSON'S 391
WHY NOT GET THAT OLD T.V. SET WORKING AGAIN?

COSSOR C.R.T. SNIP
108K 10 -in. New and boxed, I5/- plus 6/- P. & P.
75K 10 -in. New and boxed, 15/- plus 6/- P. & P.

ION TRAP MAGNETS
To suit the above, 2/9 each. P. &. P. 3d.

GUARANTEED VALVES * NEW and BOXED
PROMPT DESPATCH * Post 6d. per valve extra

PEN4VA U404 10,8
14,- U801 28 .

PEN46 6/8 UABC80 9'8
PEN45OD CAF42 8'9

25'- UBC41 8/6
PENA4 14 6 UBF80 8
PL36 14 8 UCC84 10'

KT61. 9,6
KT63 77-
KT66 16/-
KT88 21/-
KTW61 6/-
KTW63 7/.
KTZ41 8/3
MR41 6/6
ML4 8/.
MS413 16/-
MSP4/5 7/.
MS P4/7 7/.
MVS/PEN

9/3
N78 18/6
OZ4 5/-
P61 3/3
PCC84 8/6
PCF80 9/-
PCF82 11/9
POL82 11/6
PCL83 13/6
PEN41413

25/.

PL38 18- 17C.C8 10/6
PL81 11 9 UCF80 15/6
PL82 8- 1701142 9/9
PL83 11 - UCH81 9,9
PM1231 7 8 UCL82 15/8
PX2.) 119 UCL83 11!6
PY80 - UF41 8:6
PY81 8 - UF83 8'8
PY82 88 UF89 86
PY83 UL41 9B
PZ30 18/6 UL44 25
SP41 2/9 If L46 25
SP61 2/9 UL84 88
1725
U26
U37
U43

Monaural Amplifier Kit
In response to numerous requests from delightol
purchasers of our "SUPER STEREO KIT" we
have produced a "MONAURAL AMPLI-
FIER" on similar lines.

* A UCL 82 valve provides a triode ampli-
fying stage, and a pentode output stage (3
watts), enabling good amplification and spark-
ling reproduction to be combined with physical
compactness (amplifier sine, 7 x 31 .< 61 in.
high).

* Modern circuitry design, good quality O.P.
transformer and speaker (5 in. 30) keep hum
and distortion to a low level.

* The controls, volume on/of, and tone, are
complete with attractive cream and gold knobs.

* The amplifier has a huilt-in fully smoothed
power supply, using a good quality mains trans-
former (A.C. mains only) and metal rectifier.

* All you need is suplliel including easy to
follow instructions which guarantee good results
for the beginner and expert. All components,
leads, chassis, valve, knobs. etc., are first grade
items by prominent manufacturers.

13/. Z21 99
11/9 Z309 7: OUR PRICE. Plus 4/6 Post and
25/. 1A3 3

Packing.

14/- 1A3G'T 5/8 5 in. LOUDSPEAKER 14 6 EXTRA.
39/6
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EXPERIMENTAL SPRINGS?
Don't grope here ...Select your springs here

That spring you want . . . in a hurry . . . where
is it? Pick what you want, when you want it, from
TERRY'S BOXES OF ASSORTED SPRINGS
-our fine range of small boxed assortments of
experimental springs. We can show you only a
few from the range here. Send a postcard for
our full list-and if ever you're stuck with a
spring problem send it along to our Research
Department-they'll gladly help you out.

No. 760
ThreedozenAssorted
Light Compression
Springs. V' to 4"
long, 22 to 1 8 S.W.G.,r to r diam. 7/6

No. 98A
ThreedozenAssorted
1" to 4" long, f" tor
diem., 19G to 15G.
6'6

321

No. 757
Extra Light Com-
pression, 1 gross
Assorted, 1" to IV
diam., f" to 2f" long,
27 to 19 S.W.G. 181 -

Have you a Presswork problem?
If so, the help of our Design Staff is yours for the asking.

Really interested in
Springs? "Spring
Design and Calcula-
tions" 10th Edition
tells all post free 12/6

Cut Production Costs
with Terry's Wire
CIRCLIPS. We can
supply immediately
from stock-from f"
to I"

in sizes to grip fromr to 2"

TERRY'S
for SPRINGS

Looking for good
Hose Clips? Send for
a sample of Terry's
Security Worm
Drive Hose Clip and
price list.

HERBERT TERRY

& SONS LTD.
Redditeh, Worcs.

Makers of Quality Springs, Wireforms and Presswork for over 100 years)
55311

Heavy Gauge Steel

SHELVING

COWS.. Milatt
Also mdable IP

upnnrewr.

1,000's OF TESTIMONIALS

ARE YOUR GUARANTEE OF VALUE

 Brand new-Manufactured in
our own works.

 Shelves adjustable every inch.
 Heavy gauge shelves willcarry

4001b.each.
 Stove enamelled dark green.
 6 shelves per bay- Extra shelves af-

each.
 Quantity discounts.

DELIVERED FREE, READY FOR

ERECTION IN ENGLAND,

SCOTLAND A WALES.

I 3 I 1 5 0
N.C. BROWN LTD

GREEN LANE WING, HEYWOOD, LANCS.
Telephone: HEYWOOD 690/8 (6 lines)

Used by famous loco model

Thyfordl builders

the lowest priced and finest
precision metal -working

lathes in their class

Send for details of the ML7 & Super7
and the full range of accessories:

3- & 4 -Jaw Chucks
Fixed and Travelling

Steadies

Dividing Attachment
Quick Change Gearbox
TRI-LEVA Speed Selector, etc.

ThyfordENGINEERING CO L TO
REESTONNOTTINGH A AI

TELEPHONE NOTTINCH4M 2 5 - 4 2 2 2
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FOR A SENSE OF ACHIEVEMENT!

JOHNSON DO-IT-YOURSELF OUTFIT
See your own work come to life with a Johnson Do-it-
yourself Outfit! At last a range of easy -to -use photo-
graphic outfits for the keen photographer who wants to
develop and print his own films. There are outfits for
beginners and for the more advanced enthusiast. Each
outfit has everything you need, including full, easy -to -
follow instructions. Johnsons make a wide range of
photographic equipment and chemicals, stocked by all
photographic dealers. Price from £1.17.6 to £5.12.6.

JOH NSONS
OF'HE NOON LTD

FOR CONFIDENCE IN PHOTOGRAPHY

April, 1961

GAIMIAGE S
NEW AND ENLARGED TOOL DEPT.

STEEL TOOL BOXES

NEARLY 1 -PRICE !
h.p. ELECTRIC4 MOTORS

230 / 250 Single Phase A.C. Electric
Motors by reputable manufac-
turer, 1425 R.P.M. RESILIENT
MOUNTED BASES. Heavily
made. Weight approx. 281bs.
Many uses to the Handyman
and Industry.
New Price OUR USED

approx. PRICE ONLY 52/6£9.19.6

An exceptionally strong box
of generous proportions, 24
S.W.G. metal. Fitted with
loose tray inside, hasp and
staple, and carrying handle.
Olive Green Enamel finish.
Dimensions 16 x x 7 in.

BARGAIN Ini6PRICE

Carr. & Pkg. 7/6 G.B.

h.p. ELECTRIC MOTORS5
A small but powerful series type corn-
mutat,n motor by a reputable maker.
Offered at a fraction of today's value.
For 230/250 volt AC/DC. Gives 1/5th
h.p. at 8,500 r.p.m. TV and Radio
suppressed. Overall
Size 6-7/16 x 31 in. MOTOR 0 0/6

ONLY OL
Flexible Shaft to fit cap 1/16 to A in.
59/6 extra.

GAMAGES, HOLBORN, LONDON, E.C.I. - HOL 8484

* EVENING STAR
2-10-0 B.R. Class 9 Tender Loco. for 34in. G.

Designed by " L.B.S.C."

FRAME STEEL ...
BUFFER BEAM ANGLE...
MAIN HORNS ...
MAIN AXLEBOXES
BOGIE WHEELS...
DRIVERS ...
CYLINDER CASTINGS...
PONY BOLSTER
PONY KING PIN STAY
PU MP AND REAR FRAME STAYS

17/11

2/3
set 17/ -
set I8/ -
set 4/ -

set 32/-
65/-
3/-
3/-
8/.

POSTAGE EXTRA. THESE CASTINGS AND OTHERS
WILL BE AVAILABLE AS THE " SERIAL "
PROGRESSES.

A 1/- stamp will bring you a copy of our comprehensive
lists of blueprints and castings for many " L.B.S.C.'
designed small steam loco's-complete workshop equip-
ment including the famous MYFORD range of lathes.
OUT OF INCOME TERMS WITH PLEASURE.

" THE CHOICE OF EXPERIENCE "

A. J. REEVES & CO. (Birmingham) LTD.
(Dept. E.S.) 416 MOSELEY RD., BIRMINGHAM, 12

Phone: CALthorpe 2554.

The FLAKE
with the FLAVOUR

PER OZ
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The Grasshopper Mind

VOU know the people with " Grasshopper Minds "
as well as you know yourself. Their minds nibble

at everything and master nothing.
At home in the evening they tune in the radio or

television -tire of it -then glance through a magazine -
can't get interested. Finally, unable to concentrate
on anything, their either go to the pictures or fall asleep
in the chair. At their work they always take up the
easiest job first, put it down when it gets hard and start
something else. Jump from one thing to another all the
time.

There are thousands of these people with " Grass-
hopper Minds " in the world. In fact, they are the very
people who do the world's most tiresome tasks and get
but a pittance for their work.

What Can You Do About It ?
Take up Pelmanism now 1 A course of Pelmanism

brings out the mind's latent powers and develops them
to the highest point of efficiency.

Pelmanism banishes such weaknesses and defects as
Mind Wandering, Inferiority and Indecision, and in their
place develops strong, positive, vital qualities such as
Judgment, Initiative and Concentration, all qualities of
the utmost value in any walk of life.

The Pelman Course is fully described in a book entitled
"The Science of success." You can enrol on the most
convenient terms. The book will be sent to you, gratis
and post free, on application to:

PELMAN INSTITUTE
130 Norfolk Mansions, Wigmore St., London, W.1
Established over 65 years WELbeck 1411

"Me and my Mole Wrench
Its positive grip on repairs makes

it a ' must' in my tool kit. With
over a ton pressure if required it
stays put, leaving both hands free to
work -that's why it's known as a 'third
hand' to thousands of handymen and
engineers the world over. In the garage
or house you'll find this the most use-
ful of all hand tools."

MOLE9 AGE
SELF -GRIP

WRENCH
From Ironmongers, Motor or Motor Cycle
Accessory dealers. 7" - 12/6 10" - 15/ -
If in difficulty write to
M. Mole & Son Ltd., Birmingham, 3

323

EX -GOVERNMENT BARGAINS
TELESCOPES. 25 x 50 Scout Mk. II. The finest 3 draw light-
weight available today, at only half the price of its nearest
commercial equivalent. ALL GENUINE SCOUT MK.I I
are stamped, bear the maker's name (usually Broadhurst
Clarkson) and are brass throughout. All guaranteed optically
perfect, complete with leather case and sling. Brand New
Leather Bound, E8 10s. Brand New Crackle finish, E8. Slightly
used leather E7 I5s. Crackle E7 10s. Few Optically good, fair
condition, no case E6 10s. ASTRO-TERRESTIAL ADAPT-
ERS WILL GET YOU THE BEST OF BOTH WORLDS
from your SCOUT MK. II. 3 -power kits 50s. 6 -power kits
44 5s. 9 -power kits LIS 10s. Or extra eyepieces only, 50X
37s. 6d. 75X 50s.
A.A. TELESCOPES, 12 and 30X. Cost £180 each. £15.
Carr. LI.
VARIABLE POWER TELESCOPES. 7-21X £4 10s. Others
from 43 10s. to E6 10s.
ELBOW TELESCOPES 8 x 50. New 43 15s. Lightweight,
bloomed, lever focus LS. Large weatherproof type with filters
E6. 8 x 25 with L" Erfle eyepiece. New E4 15s. Used 43 10s.
INFRA RED BINOCULARS with power unit. Tested O.K.
E10. Monoculars for detecting IF light sources. Tested O.K.
37s. 6d. Spare parts available. Cells, Power units, Z piles.
Optics. FLASH SPOTTERS, 8 x 40 Binocular Theodalite.
For use in dark. Internally illuminated scales to read I minute
by compound microscope. All movements. Cost E300. Sets
out angles, levels and especially suitable for astro photography.
As New £30. Used E20. RIFLE SIGHTS, No. 42 50s. No.
32 E5 Good condition. Others cheaper. G.G.S. RECORD-
ING CAMERAS, MK. III. 16mm. 25' 16 fps. or single.
FI.9 Bloomed with iris. Variable shutter, 24 v. New and Boxed
E5. Used 43 I5s. Magazines 7s. 6d. Available with through the
lens reflex focusing modification, E8 10s.
KERSHAW 6 x 30 PRISMATICS. Near New E7 10s. with
case. Worth L20. HENSOLT 10 x 50, £18. WRAY

PRISMASCOPE 25 X 60. New £30. WRAY II x 60 binos
New E30. Ross 13 x 60. New E29. Ross 7 x 50. New E22.
8 x 25. New E13 5s. GERMAN LIGHTWEIGHT 6 30
E10. Mono E6. ALDIS LENS 20" F6-3 with iris. Good photo
visual. New £12. 36" F6'5 New E20. 56" F8 £30. Aldis I -I"
F2 no iris E2. If" F2 35s. I" F3-5 I7s. 6d. Achromats from 6s
12 assorted lenses imperfect I2s. 12 new assorted 15s. Alu-
minised mirror 4" x 40" focus 35s. 6" Mirro 40" x j unsilvered
45s. HAND GENERATORS. Charge 6.12 or 24 v. batteries
at 2 amp. 21s. Carr. 3s. SWITCH BOXES with 16 switches.
Model control, etc. 10s. 6d. LAMPS. 24v. 80 w. SBC DC.
Is. 6d. I2s. doz. 24v. 8-18w. Double fil. 9s. doz. I 10v. 250w.
photo -floods I2s. doz. 230v. 2,000w. air -craft guide -in 15s.
each. 6 for El AMPMETERS. 6" dial New. 15.30 or 50a.
A.C. or D.C. only 35s. each. 2" sq. 20a Centre Zero 10s.
50a CZ 10s. 20 or 40v. 10s. 24" 100ma. I5s. 0-10 micro. amp.
6" mirror scale EIS. 4" 100 micro. amp. 43 10s. Most types
available. DIMMER SWITCHES with rheostat. approx.
100 ohms. Is each. gross lots 6d. each. TRANSFORMERS.
230v, 6 or I2v. 2a. Suit Hornby Dublo, etc., I2s. 6d.
RADIO KNOBS . Various colours and engraved various
names 6s. doz. 36s. gross. 45 ft. VERY HEAVY DUTY CTS
flex. Twin 10s. YAXLEY TYPE 9 pos. selector switch Is. 6d.
each. I2s. doz. a gross. MAGNETIC CONTACT MIKE
inserts, New Is. each. 9s. dozen. 72s. gross. PRECISION
LEVELS. 5" long in brass twist action weather proof tube,
3s. 6d. each. 30s. dozen. 24V PUMPS. Several types. Oil
Fuel. Water. Air, 37s. 6d. Carr. 4s. T.V. PROJECTION
UNITS. Brand New, 43 10s. each.
TELESCOPE KITS. 35rnm. PROJECTION AND
ENLARGER KITS, MAGNIFIERS, MICROSCOPES,
OBJECT LENSES, MIRRORS, EYEPIECES. PRISMS,
FLATS, VALVES, MOTORS, GEARED HEADS from
8 oz. to If cwt. BOOKLETS. HOW TO USE EX-GOV.
LENSES AND PRISMS, Nos. I and 2 at 2s 6d. each.
List free for S.A.E.

H. W. ENGLISH, 469 RAYLEIGH ROAD, HUTTON, BRENTWOOD, ESSEX
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VALUABLE NEW HANDBOOK

fiffiff TO AMBITION

TKEE ENGINEERS
Have you had your copy of " Engineering Opportunities " ?
The new edition of " ENGINEERING OPPOR-
TUNITIES " is now available-without charge-
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new " ENGINEERING OPPOR-
TUNITIES " should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

We definitely Guarantee
"NO PASS -NO FEE "

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT ?

MECH. ENGINEERING
Gen. Mech. Eng.-Mainten-
ance Eng. - Diesel Eng. -
Pies: Tool Design - Sheet
Metal Work - Welding -
Eng. Pattern Making -
Irspection- Draughtsmanship
- Metallurgy - Production
Eng.
RADIO ENGINEERING
General Radio - Radio &
TV Servicing - TV Eng. -
Telecommunications - Elec-
tronics-Sound Recording-
Autemation-Practical Radio
-Radio Amateurs' Exam.
CIVIL ENGINEERING
General Civil Eng. - Muni-
cipal Eng. - Structural Eng.
Sanitary Eng. - Road Eng,
Hydraulics-Mining-Water
Supply - Petroleum Tech.

ELEC, ENGINEERING
General Electrical Eng. -
installations-Draughtsman-
ship - Illuminating Eng. -
Refrigeration - Elem. Elec.
Science - Eke. Supply -
Mining Elec. Eng.

AUTO. ENGINEERING
General Auto. Eng. - Auto.
Maintenance & Repair -
Auto. Diesel Maintenance -
Auto. Electrical Equipment-
Garage Management.

BUILDING
General Building - Heating
& Ventilating - Plumbing
- Architecture - Carpentry
- Painting & Decorating -
Specifications & Quantities
- Surveying - Architectural
Draughtsmanship.

THIS BOOK TELLS YOU
* HOW to get a better paid, more

interesting iob.
* HOW to qualify for rapid pro-

motion.
* HOW to put some letters after

your name and become a " key -
man" . . quickly and cosily.

* HOW to benefit from our fret
Advisory and Appointments
Depts.

* HOW you can take advantage
of the chances you are now
missing.

* HOW, irrespective of your age,
education or experience, YOU
can succeed in any branch of
Engineering.

156 PAGES OF EXPERT
CAREER - GUIDANCE

You are bound to benefit from
reading " ENGINEERING
OPPORTUNITIES," and if
you are earning less than £25
a week you should send for
your copy now-FREE and
without obligation.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS
INCLUDING CHEMICAL ENG.. AERO ENG., MANAGEMENT,
INSTRUMENT TECHNOLOGY WORK STUDY, MATHEMATICS
ETC.
Which oualification would increase your earning power

A.M.S.E., A.M.I.C.E., A.F.R.Ae.S..
B.Sc., A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B., A.M.i.Chem.E.,
A.R.I.C.S., M.R.S.H., A.M.I.Mun.E., CITY & GUILDS,
C. F CCM. Cf FDUCATICN, FTC.
LiFtITIEH INETIT UTEOFENGINEERINGTECHNOLOGY

41CA. COLLEGE HOLSE, 29-31. WRIGHT'S LANE. W.C.

TO: B.I.E.T. 410A, COLLEGE
HOUSE, 29-31, WRIGHT'S
LANE, W.8.

2(1. stamp
i.1 PrrIce it

en umeale
envelope.

Please send me a FREE copy of " ENGINEERING
OPPORTUNITIES." I am interested in (state subject.
exam., or career)

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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FAIR COMMENT
ELECTRIC POWER UNLIMITED

Aconversation in the train was overheard recently, when the
subject under discussion was electric power. " The nuclear
power station is the thing," said one. " I just can't under-

stand why they are still building hydro -electric stations." " There's
no future in the nuclear power station-it's too expensive," said
someone else. " What are we going to do when our coal stocks run
out? " asked a third. The argument grew heated but all in all there
seemed to be a lot of mixed thinking. Perhaps it would help if we
had a look at a few facts.

Electricity is produced in three main ways. The first of these is by
burning coal or oil to produce steam to power a turbine; this turns
an alternator to produce electricity. The second method is to harness
rivers, tides, etc., to turn a water turbine, connected to an alternator.
The third method is the use of nuclear energy to create heat to pro-
duce steam which again powers a turbine and alternator. These three
methods are being used side -by -side throughout the world.

In mountainous countries where there is heavy rainfall hydro-
electricity is certain to retain its usefulness for obvious reasons.
It is direct and it is cheap, once the initial power station and its
associated water reservoir have been built. Advances are being made
all the time in the efficiency of hydro -electric plant and more than
one scheme is under way to extend the sphere of this kind of station
to employ tidal power.

Continuous improvements are being made also in the design and
efficiency of conventional coal and oil burning power stations and
there is no sign that these may be superseded by nuclear power stations.
The world's coal and oil reserves are still very large and in spite of the
fact that the total consumption of electricity throughout the world is
increasing rapidly, it is unlikely that any shortage of these fuels will
trouble anyone living today.

Present nuclear power stations produce their energy from the
fission process. From the reactor, in which this fission takes place,
very hot carbon dioxide gas is drawn and passed into a heat exchanger.
Water is passed through pipes inside the heat exchanger and con-
verted into steam. Thus it can be seen that the nuclear power station
merely provides a new way of producing heat and in other ways is
identical with a conventional station.

Present-day nuclear power stations may in some ways be quite
similar to conventional stations, but a possibility of the future-
thermonuclear energy is likely to introduce a power station of a very
different kind. Thermonuclear energy is produced from a process
of fusion instead of fission. All ordinary water contains a minute
proportion of " heavy water " which is an isotope of hydrogen
with an extra particle in its nucleus. This heavy hydrogen is called
deuterium. In a fusion reactor two atoms of deuterium would be
combined to make one atom of helium, releasing in the process a
colossal amount of energy. There is a strong possibility that a plant
of this type could produce electricity direct, instead of creating heat
for the production of steam. At this time, however, even though
scientists of many countries are working on the project and many
millions have already been spent, there is no sign of a breakthrough.
Zeta was only one of many disappointments which have so far been
faced by the scientists engaged in trying to produce power from water
but if they can eventually overcome the fantastic difficulties involved,
the world's power problems will be solved for all time.

The May, 1961, issue will be published on April 28th, 1961. Order it now!



Fig. 1. (Left)-The drill ready for action.

LIST OF MATERIALS REQUIRED
The Main Assembly
Pillar, 24in. x tin. x sin. mild steel (25in. if sunk into base).
Base, loin. x 6in. x tin. mild steel; loin. x 6in. x tin.

plywood.
Brackets (4), zin./zin. x tin. x tin. bright steel angle.
Thumb bolts (2), fin. Whit. x fin. long (steel).
Guide pulley post, 4fin. x fin. round silver steel.
Front main bearing, 8fin. x tin. x sin. mild steel.
Rear main bearing, 8fin. x tin. x fin. mild steel.
Front table -arm bearing, !fin. x tin. x tin. mild steel.
Rear table -arm bearing, 2in. x sin. x fin. mild steel.
'l'op bearing block, s fin. x tin. x tin. mild steel.
Bottom bearing block, zin. x tin. x tin. mild steel.
Table bearing block, sin. x tin. x sin. mild steel.
Top bearing arms (2), 6fin. x tfin. x fin. mild steel.
Bottom bearing arms (2), 6fin. x zin. x fin. mild steel.
Table bearing arms (2), 6fin. x tin. x tin. mild steel.
Whitworth bolts (32), Kin. x lin. long, c'sk., steel.
Whitworth bolts (2), lin. x fin. long, c'sk., steel.
4 B.A. bolts (zo), fin. long, c'sk., steel.
Wood screws (12), sin. long, No. 8, c'sk.

The Table
Top, yin. to 8in. dia. x fin. thick steel plate.
Base, yin. to 8in. dia. x fin. thick plywood.
Pivot, tin. length of lin. dia. silver steel rod.
Wood screws -4 No. 8, c'sk., fin. long.

The Pulleys
A three or four -step pulley (see text).
Two grooved wheels about afin. dia. x fin. section with

fin. bore.
Two split pins, fin. long x *in. dia.
One steam pipe T -piece, tin. I.D.
One locking bolt, sin. long (including head) with }in. Whit.

thread.
One bar silver steel rod, slin. long x *in. dia.

Raising and Lowering Mechanism
Spindle, 14in. length of fin. round steel rod.
Handle, gin. length of sin. x fin. flat steel; Sin. length of

fin. hardwood dowel.
Filler block, 'fin. x sin. x fin. mild steel.
Filler block bolts. Two 6 B.A. x fin. long.
Feed block, 'fin. x sin. x tin. mild steel.
Collars (2), fin. bore with Allen grub -screws.
Ball races (z), open type with fin. inside clearance.
Compression spring, 3fin. length x }in. full I.D. Fairly

light compression.
Chuck (see text.)
Pivot bolt, Kin. Whit. R/H, Tin. long.
Riding bolt, tin. Whit. R/II, lin. long.

Jameson Erroll describes
THIS machine is sturdy, reliable and can

be made without a lathe.
Fig. t shows that the design follows

normal practice but has perhaps a simpler than
usual feed principle. The machine's capacity is
limited to fin. for metal drilling and fin. for wood.

The Main Assembly
Construction should commence with the base, the

fin. mild steel plate being mounted on the plywood
with No. 8 wood screws at each corner. The pillar is
not sunk into the base because of the difficulty of
cutting a sin. sq. hole in the steel. There is no
reason why it should not be if the reader fancies the
job, but the steel brackets really furnish ample
support. These are fastened to the pillar with fin.
Whit. bolts and to the base with No. 8 wood screws.

A POWER
BENCH
DRILL

Bore din. holes in the bottom flanges of the brackets
and in the steel base (to clear the wood screws) but
not into the plywood; countersink the holes in the
brackets. Note how the bolts for fastening to the
pillar are staggered; this ensures that no bolt will
butt against its opposite neighbour, and also serves to
distribute the resistance.

The front bearing blocks (three in number) should
now be drilled with a fin. central hole as shown in
Fig. 2. Great care must be exercised to ensure that
these holes are perfectly upright as, when assembled,
two of them have to carry the revolving spindle and
one the table-and all three must be in true align-
ment. These holes should also be slightly reamed as
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Fig. 2.-A perspective view of the main assembly.
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both the spindle and the table pivot have to be easy
but accurate fits. Alternatively, the two holes for the
spindle may be bored lin. and then have a lin. bronze
bush force -fitted into them. These bushes (which are
frequently used for vee pulleys) can be purchased
quite cheaply at any good ironmongers.

It will be seen that both table bearing arms are
tapered, being 21/1. wide in the rear and tin. in front.
These should be so cut, and the bottom of the I sin.
x tin. x tin. bearing block cut to correspond with
the under edge of the arms.

All the arms may now be drilled to take the bolts
which will fasten them to the various blocks. Note
that the front holes take 4 B.A. bolts, drilled well to
the sides in order not to foul the main centre hole,
whereas the rear ones take ?win. Whit. bolts. Drill
kin. for the former and Ain. for the latter and
countersink all of them. The holes in the various
blocks are made with a No. 32 drill for the front ones
and Ain. for the rear ones, and tapped 4 B.A. and
Ain. Whit. respectively. It is advisable first to drill
one hole in a block, temporarily insert a bolt, and then
drill the other holes; this ensures that the tapped
holes will align perfectly with the c'sk. holes and that
the blocks will remain square with the arms. Fix the
front blocks (those with the tin. holes) and the inter-
mediate bearings first, then slide the arms on to the
pillar and fix the rear bearings. The table bearing
arms require to be a sliding fit over the pillar and it
may be necessary to insert a piece of thin steel shim
between the arms and blocks to widen them slightly.
The main bearing arms can be a tight fit since they
do not need to move at all-in fact, they should not
do so-and are therefore made rigid with tin. Whit.
bolts, c'sk, fin. long, one in the centre of each arm, as
Fig. 2 plainly shows.

Handle

Filler block

lh'Xi"X4ra clearance
Feedblock

0 I r

Fig. 3.-Some component parts of raising and
lowering mechanism.

Two din. holes now require to be drilled and
tapped in the table bearing assembly to accommodate
the two /in. Whit. thumb bolts which lock the table
pivot in the front and the arm itself to the pillar at
the back.

The guide pulley post is inserted near the top of
the rear main bearing and is set upwards at an angle
of 45 deg. Commence to bore the hole with a kin.
drill, starting at right -angles and canting the work
very, very slowly over to 45 deg. It is quite impos-
sible to begin drilling at this angle as the tip of the
drill will wander and, when pressure is applied,
break. Now enlarge with a lin. drill and continue to
increase the size of the drills gradually until the

lin. hole has been bored. The post should be a press
fit and be sawn off and filed level with the inside
surface of the bearing. If it is at all a loose fit, pin it
through the edge of the bearing to make it immovable.

The Table
The table (Fig. 5) should be from Tin. to 8in. in

dia. and comprises a tin. mild steel plate and a tin. ply-
wood base fastened together with lin. No. 8 c'sk. wood
screws. An old lathe face -plate of suitable size would
save quite a lot of work since it would also have
various holes through which work could be fastened
by means of cramps. If the table has to be cut from
a square plate, mark out the circle in Indian ink and
gradually cut off the corners with a hacksaw and
finish with a file. Do the same with the plywood

}<-
Sp it pin

l;

Fig 4.-Front view of loose pulley assembly.

base, fasten them together, and finish off both with a
fine file and coarse emery cloth. The pivot presents
no difficulty; it is a 21/1. length of lin. silver steel
slightly rounded at the bottom, and is a wedge fit into
the centre of the plywood base.

The Pulleys
The spindle should carry a three- or four -step

pulley for, the purpose of speed changing. It must, of
course, be bought. If it is to run direct to the motor,
i.e. no intervening loose pulleys to change belt
direction, the pulleys should be of the same section
as those on the motor-most likely "A " section
(lin.) if of the vee variety. If, however, loose pulleys
are incorporated-as they probably will be since
otherwise the motor would have to be suspended on
the main structure and the guide post removed-
their section could well be fin. to carry round leather
belting. The author purchased second-hand a bank
of three such pulleys, ruin., zuin. and 3lin. with a
lin. bore and a lin. x lin. keyway, see Fig. 7. This
keyway method of anchoring the pulleys to the
spindle is in every way superior for the particular job
in hand as it allows the pulleys to " ride " vertically
and thus adjust themselves to the horizontal lay of the
belt. If the step pulley available has no keyway, cut
one; it is quite easy to do by threading a hacksaw
blade through the bore. It need not be a full lin.
wide but must not be too slender or the steel key may
be of insufficient thickness to stand the strain.

The loose pulley assembly, in Figs. 4 and 7, was
made to accommodate two zfin. dia. grooved pulleys
with lin. bore. They are carried on a 4lin. length of

: . :
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lin. round steel rod and are a free fit; two split pins
prevent them falling off the ends. Engagement with
the guide pulley post was effected by means of an
adapted steam pipe T -piece of tin. i.d. To the short
leg of the T was added a nipple and a short piece of
piping, and through this was bored the lin. hole to
fit over the post. The pulley shaft is locked at its
centre with a steel pin or rivet, and adjustment up and
down the post is by means of a *in. Whit. bolt 'in.

Steel plate

silver steel

Fig. 5.-Edge view of the drill table.

long (including large head) which is threaded into the
lengthened T and furnished with a bar of kin. silver
steel. This adjustment is necessary in order to apply
tension to the leather belt as the sizes of the pulleys
on the drill and on the motor are varied to suit
required speeds.

Construction is made quite clear by reference to
Figs. 4 and 7. It does not matter a great deal how
this piece of apparatus is made provided it will carry
the pulley shaft and slide along the guide post at
right -angles to it.

Raising and Lowering Mechanism
Prepare the spindle by first cutting the keyway

which should be approximately 4in. long x lin. x
lin. This is a tedious job to do by hand, but is an
easy and quick job on a milling machine. If cutting
it by hand, hold three hacksaw blades side by side
cramped between two pieces of wood with the blades
running along on edge and protruding Win. Fix the
spindle firmly to the bench and fasten alongside two
lengths of wood to act as guides. A stop at the end of
the run should also be provided to ensure that each
successive cut ends at the same place. Any irregu-
larities may be trimmed up with a small file.

The other end of the spindle requires to be
furnished with a thread corresponding to that on the
chuck, which should he of the screw -on variety; not
morse taper fitting.

The filler block is rounded at the corners as shown
in Fig. 3 and drilled with two inn. c'sk. holes to pass
the 6 B.A. bolts with which it is fastened to the front
main bearing. In the centre is bored a clearance hole
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for the -frin. pivot bolt. This block is centred at
approximately zin. down the bearing block from the
under edge of the top bearing arm. When this is
fixed, and with the centre hole as a guide, use a Ain.
drill and bore into the side of the front main bearing
to a depth of about tin., then tap *in. Whit. thread.
The tapping should be a little on the tight side.

The feed block requires two holes, one of adequate
lin. clearance (or lin. boring if a bronze bush is to be
used) to enable the spindle to revolve within it, and
one threaded +in. Whit. (at right -angles to it) to carry
the riding bolt which runs through the slot in the
handle. This thread should also be on the tight side.

The steel handle is nicely rounded at one end and
the Kin. hole bored as shown. At a point 4in. from
the centre of this hole, drill a lin. hole and enlarge it
each side by about *in. thus forming a slot lin. long
x tin. wide. This makes allowance for the slight
arc which the handle makes when it is moved up and
down. The Sin. length of dowel is now sawn in half
lengthways and riveted to the other end of the steel
handle to provide a comfortable grip. The surplus
steel is cut away, as shown, and the shoulders rounded.
The handle may now be bent, at 51in. from the
rounded end, to an angle of approximately zo deg.

The collars are normal lin. bore and will be found

Keyway

Top
bearing

arm

Spindle Guide pulley post

3 step pulley

Pillar

I
Front main III Guide pulley

bearing
Rear main

Spindle bearing

Fig. 7.-Side view of three -step pulley and guide pulleys

to be about sun. dia. and lin. thick. The ball races
are, as already mentioned, of the open type, i.e. the
balls are enclosed in partial cups held together with
a thin steel band. Thus, when pressure is applied,
the balls ride between the flat surfaces of the collars
and the feed block.

The kind of chuck bought must be left to the con-
structor since they vary considerably in design and
price, but it should not exceed a capacity of uin. It
should definitely be furnished with key -tightening.

Assembly of Feed Mechanism
Between the top and bottom bearing blocks, the

component parts of the raising and lowering gear
appear in the following order:

I.-Collar, firmly grub -screwed to spindle. a.-
Ball race, merely dropped over the spindle and not
fastened to it in any way. 3.-Feed block, again an
entirely free fit but with no lateral movement. 4.-
Ball race, as above. 5.-Collar, as above. 6.-
Spring, a comparatively loose fit over the spindle.

There is no precisely fixed point at which the
spindle should be suspended in relation to the bear-
ing arms except that the top of the chuck should
clear the bottom of the lower bearing block by about

(Concluded on page 366)

Fig. 6.-The feed assembly.



Britain Tracks
Satellites

Fig. 1.-The main building at the Minitrack Station at Winkfield in which the electronic equipment is housed.

and it is at an unobtrusive field station ut
Winhfieldi. Berks, where the work is carried out

THE Minitrack station (Fig. i) is an example of
successful co-operation between Britain and

America. All the equipment is supplied on loan by the
National Aeronautics and Space Administration
(N.A.S.A.), the U.S. Government department respon-
sible for carrying out the non-military aspects of space
research. The staff who operate the station are drawn
from Britain's Department of Industrial and
Scientific Research (D.S.I.R.)

Originally ten Minitrack Stations were built, most
of which were in North and South America but
including one in South Africa and another at Woo-
mera in Australia. This network was sited in low

latitudes and its purpose was to track satellites with
orbits at comparatively small inclinations to the
equator. Four new stations, one of which is Winkfield,
have now been set up to deal with satellites having
orbits with higher inclination angles.

The Winkfield installation and its communication
network will be of considerable value to the research
effort in the two countries, particularly when British
experiments are flown in satellites launched from
Scout vehicles. Another example of the use of the
Minitrack Station will be the reception of the tele-
metered data from apparatus flown in satellites to
investigate the upper portion of the ionosphere. The
Radio Research Station is to coil& orate with America
and Canadian scientists in two " topside sounder "
experiments of this kind by receiving the data at
Winkfield and at its outstations at Singapore and in
the Falkland Islands. The information obtained in
this way about the upper side of the ionosphere will
be complementary to that about the lower side which
the Radio Research Station obtains from ground
experiments.

The installation at Winkfield has two separate
functions-the determination of the direction of
satellites as a function of time and the recording of
telemetry data from satellites. It is designed to
operate in the frequency band x36-137 Mc/s.
although additional facilities are provided for tele-
metry at frequencies around ro8 Mc/s.

Fig. z.-(Left) A steerable telemetry aerial, used for
receiving the results of experiments in satellites.

Fig. 3.-(Below) Close-up of one of the " fine " aerials
of the Minitrack interferometer system.
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Satellite Tracking
The tracking at Winkfield is of high precision and

uses the interferometer principle to determine the
direction of the satellite. The phase difference
between radio signals received on aerials spaced apart
at accurately known positions is measured; the phase
difference represents the difference in time taken by
the waves to reach the two aerials, one of which is
shown in Fig. 3. By making simultaneous measure-
ments on aerials set up on a N.S. (North -South) line
and others on an E.W. (East-West) line the phase
differences can be converted to give the angle in
space of the satellite. Highest accuracy of angular
measurement is given for a satellite immediately

Fig. 4.-The camera and associated equipment used in
calibrating the Minitrack interferometer system.

above the system; in this situation a precision of a
few seconds of arc might be expected ideally, but in
practice this is likely to be degraded to the order of a
minute of arc corresponding to a movement of only a
few hundred yards for a satellite at a height of, say,
400 miles. Fig. 5 is a gen-
eral view of the equipment.

Photographic Check
From time to time it is

necessary to check the
accuracy of the system
and for this purpose a
specially designed camera
is mounted at its centre
(Fig. 4). An aircraft carry-
ing a flashing light, con-
trolled from Winkfield,

Fig. 5.-General view of
Minitrack equipment show-
ing (left to right) the phase
recorders, phase measuring
gear, control console and
standard frequency 'timing
rack. The telemetry receiv-
ing rack is on the extreme

right.

CAL MECHANICS 331

and a transmitter is flown over the system on a
clear night and photographed. The true direc-
tion of the aircraft at any given instant is found from
the photograph, which shows the position of the
aircraft against the star background, and serves as
references against which to compare the simultaneous
radio measurements of direction.

It is necessary to know the time as accurately as
possible when each measurement of direction is made
and this is achieved by means of a crystal clock.

Telemetry Equipment
The equipment used for receiving experimental

data telemetered from the satellite comprises remotely
controlled beamed aerials (Fig. 2)-one receiving on
ro8 Mc/s. and another on 136-537 Mc/s.-a receiver
and a magnetic tape -recorder. The eight channels of
the tape -recorder are used for various functions
depending on the particular satellite under observa-
tion. Generally, however, they record the signal
strength, timing pulses derived from the crystal clock
and signals of accurately known frequency (used for
monitoring the speed of the tape) together with the
essential telemetry information. A transmitter is
incorporated in the installation and serves to activate
a receiver carried in the satellite; this facility can be
used, for example, to cause experimental data recorded
on a tape -recorder in the satellite to play back the
information by radio to Winkfield where it can be
re-recorded.

Teleprinter Network
A teleprinter circuit to the Goddard Space Flight

Centre of N.A.S.A. is used to convey summarised
results from each satellite transit observed at Wink -
field. In the reverse direction up to date orbital
information on all relevant Satellites is provided, and
the Winkfield station is alerted for new launches.
Data are provided enabling the directional aerials
used in receiving telemetry signals from the satellites
to be correctly oriented. The teleprinter system also
provides a link with other research centres in the
United States and headquarters of the Radio
Research Station.
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Fig. 6.-
(Above, left)
Machining
out the jaws.

TEN hornblocks are required, and these may be either
of the hot -pressed alloy kind, or ordinary bronze or
iron castings. Although the former are slightly less

resistant to wear than cast hornblocks, they save quite a lot
of machining, as they usually fit the openings in the frame
without any titivating at all. At most, a slight cleaning with
a file on the contact side which goes next to the frame
plate, will enable the flange to fit nicely in the opening.
Drill seven No. 41 holes in each, as shown in Fig. 4; fit each
to an opening, making sure that it beds tightly against the
frame plate. Clamp temporarily in place, then run the
No. 4.t drill through the frame, using the holes in the
hornblock as guides. Countersink these holes on the
outside of the frame, and rivet up with Ain. charcoal -iron
rivets. Hammer the shanks well down into the counter-
sinks, and file off flush. There must be no projection
outside the frame. Tip : to support the rivets while hammer-
ing, drill a countersink the size of the rivet head, in the end
of a short piece of fin. x fin. steel rod, close to the edge.
Hold this vertically in the bench vice, and rest the rivet
head in the countersink while wielding the hammer.

Cast Hornblocks
These, if reasonably clean, may only need a little filing on

the backs, to enable them to fit the openings. I have here, at
the present moment, a set of cast-iron hornblocks that are
as clean as die -castings. Should the castings be rough, it is
easy enough to machine them up accurately in the lathe, by
aid of a vertical slide (see Fig. 5). First smooth off the
flange on the ribbed side of the homblock by rubbing it on
a big flat file laid on the bench, or on a piece of coarse
emery -cloth laid on the lathe bed, or something equally flat
and true. Bolt it to the vertical slide, back outwards, by a
bolt in one of the tee -slots, with a square washer about *in.
thick under the nut. The washer mustn't exceed the width
over flange at each side. Set the hornblock vertically by
aid of a try -square, then set the vertical slide at right angles
to the lathe centres: easily done by putting the face -plate on
the mandrel nose, and setting the face of the vertical slide
parallel to it. Put an endmill, or home-made slot drill, in
the three jaw chuck, then manipulate the slide handles
until the part of the back of the hornblock to be machined
is opposite the cutter. Feed the hornblock on to the cutter
by moving the saddle; then the two sides of the homblock
back can be faced off by moving the vertical slide up and
down, and the top piece by moving the cross -slide. Fig. 5
shows the whole set-up. The cutter shouldn't be less than
fin. dia.

When all the hornblocks are riveted on, bolt the frames
back to back with the hornblocks outwards-" inside out "
as the kiddies would say. Be careful to line them up
exactly. The jaws can then be machined out to take the
axleboxes, by bolting a machine -vice to the vertical slide,
holding the frames in it, with the jaws to be machined
centrally with the vice jaws, and moving the homblock up
and down over the side of an endmill, about fin. dia. held in
the chuck (Fig. 6). The jaws can also be smoothed out by
hand ; grip the frames in the bench vice with one pair of
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hornblocks central with the vice jaws, and file out the
hornblock jaws until a piece of bar *in. wide, slides easily
between them without shake. Finally, smooth off all the
hornblock feet flush with the bottom edges of the frames,
which may now be re -erected " for keeps."

Axleboxes
The axleboxes (Fig. 7) can be made from tin. X lin. hard

drawn bronze or gunmetal bar, or from castings. Advert-
isers usually supply the lot cast in one stick. Saw or part off
from the bar, five pieces each sufficient for two axleboxes.
First job is to mill the grooves to fit the hornblock jaws. If a
regular milling -machine is available, just grip each piece in
a machine -vice on the table, setting it level by applying the
needle of a scribing -block to each end. Traverse it under a
tin. side -and -face cutter on the arbor, taking a cut *in.
deep. Reverse, and ditto-repeato. For the second cut I
always put a piece of bar between the vice runners and the
groove, which ensures them being parallel, and carefully
check the width of the box between bottoms of grooves,
with a slide -gauge.

Grooving in the Lathe
To do the job in the lathe, refer to Fig. 8, grip the piece of

bar under the slide -rest toolholder. Pack it up so that the
centre of the bar is dead level with lathe centres. Set it at
right angles to the bed, by putting on the faceplate and
holding a steel rule, or a parallel piece of bar, between
faceplate and axlebox blank. Put a lin. endmill or slotdrill
in the three -jaw, and feed the blank on to it by turning the
handle of the top slide. Traverse the blank right across the
cutter, and there is yout groove. Turn the blank over, and
repeat operation. Check width over grooves, either with a
slide -gauge set to kin. or by cutting an opening kin. wide
and /tin. deep (same as the hornblock jaws) in a piece of
sheet metal about Ain. thick, and using it for a gauge. It
should slide easily in the grooves.

Fitting Axleboxes and Hornblocks
Saw each of the pieces of grooved bar in half, then face

off the ends in the four -jaw chuck until each is exactly tin.
long. Fit each to a hornblock, in which it should slide
freely without shake. Mark the hornblocks and axleboxes
/ to 5 on one frame, and 6 to to on the other, so that once
fitted, they can always be replaced in their proper order.
Find the exact centre of axleboxes / to 5, centrepop them
deeply, and drill a No. 3o hole in each. Either use a drilling
machine, or drill them in the lathe, with the drill in the
three -jaw, and the axlebox held up tightly against a drilling -
pad in the tailstock barrel. Don't drill by hand on any
account, as the holes must go through dead square. Next
clamp box No. / to box No. 6 exactly in line; I always use a
piece of grooved bar at each side, as shown in Fig. 9. Then
drill No. 6, using the hole in No. / as guide, and repeat
operation with Nos. 2 and 7, 3 and 8, 4 and 9, and 5 and to.
This little wheeze ensures that if any slight error is made in
drilling the axleboxes on one side of the frame, and it is
easily done, the box on the opposite side will have a similar
error, and the axles will still all be at right angles to the
frame, which is all that matters.

Put all the axleboxes back in the hornblocks, and check
for truth by putting a piece of tin. silver -steel through each
pair. This should lie exactly at right angles to the frames.
If it doesn't, correct the holes with a rat-tail file, clamp the
boxes together again, and put a kin. drill through them.
Recheck, with a piece of Ain. silver -steel. This kind is
usually straight enough to use for checking. The boxes
should now be O.K. and the holes may be opened out with
*in. drill, and reamed fin. The oil holes may then be

Feed away from
operator.

Cutter held
in chuck.

Fig. 9.-Drilling
axleboxes in pairs.
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Slide rest
r7tool clamp

Packing Top slide.

Fig. 8.-Milling
grooves in the
axleboxes, using
the lathe and an

endmill.

Machine vice

Drilling -machine table

19 s.w.g. springs.

Fig. to.-The hornblock/axlebox assembly.

drilled. The top one is drilled *in. and
countersunk. The side holes are also drilled
*in. and a slight groove is made inside the
axle hole, as shown in Fig. 7. This can be
done with a little chisel made from Ain.
silver -steel. File the end off on the slant,
like the delicatessen merchant slices a
German sausage. Heat the end to red,
plunge into cold water, rub the filed part on an
oilstone until it is bright and smooth, then lay
the chisel on a piece of sheet -iron about *in.
thick, and hold it over a gas or spirit flame.
As soon as the bright part turns dark yellow, tip
the chisel into the cold water. It is then ready
for use. Make a similar nick at each side of the
box, where the oil hole comes out into the
groove, as shown.
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If the axleboxes are made from cast bar, each sawn-
off length should be chucked in the four -jaw and
faced off front and back, to bring the thickness to lin.
before carrying out the above operations.

Hornstays and Spring Pins
The hornstays are made from lin. x lin. mild

steel strip, ten pieces each skin. long being required.
Mark one off as shown in the drawing, being careful
to get the two middle holes on the centre -line. Centre -
pop deeply, and drill No. 3o. File off any burring,
then use the drilled hornstay as a jig to drill the other
nine. Be sure that the drilled one and the blank
are clamped together in line, so that all holes are
exactly the same. Next clamp each to the bottom
of a hornblock, with the offset holes against the
centres of the lugs or feet. Run the No. 3o drill
through the holes, making countersinks on the lugs;
follow through with No. 4o drill, and tap lin. or
5 B.A. Remove hornstays, put the axleboxes in, and
replace hornstays, fixing with screws as shown.

Jam each axlebox tightly against the hornstay by
putting a wooden wedge between the box and the end
of the hornblock jaws. Run the No. 3o drill through
the middle holes in the stay, making contersinks on
the bottom of the box. Drill the countersinks about
lin. deep with No. 4o drill, and tap kin. or 5 B.A.
I usually jam up all the boxes, put the frame assembly
upside down on the drilling -machine table, make the
countersinks with a No. 3o drill in the chuck, then
change the drill for a No. 4o and drill the boxes
through the holes in the hornstays. Then I shift the
assembly to the bench, and tap the holes through the
hornstays, which ensures the tapped holes
being accurate. It's quick; too! If a drilling
machine isn't available, drill the holes in the
lathe, with a No. 4o drill in the chuck, and
the box held against the tailstock drilling -pad
When tapping, be sure to put the tap in quite
square with the end of the box.

For the spring pins you'll need twenty
I din. lengths of lin. round silver -steel.
One end of -each is screwed for *in. length,
and the other for *in. length, all lin. or
5 B.A. Grip each tightly in the three -jaw,
and use a die held in a tailstock die -holder.
Pull the lathe belt by hand while feeding the
die on to the pin, and use plenty of cutting
oil, to make certain of clean threads.

Spring Plates
The spring plates are made from 4 -in. X

kin. mild steel strip, in exactly the same way
as the hornstays, drilling one and using it as
a jig to drill the others. The whole lot can
then be assembled as shown in Fig. to, using
ordinary commercial steel nuts under the
plates. To wind the springs, put a piece of
kin. round steel in the chuck, poke the end
of the tog. spring wire between two of the
jaws, pull the lathe belt by hand, and guide
the wire on to the rod with your thumb.
It doesn't hurt! Wind on enough for
about four springs at each go. Snip off
the lengths with cutting pliers, then touch
each end of the spring on a fast -running
emery -wheel to square it off.

F

L

Bolster and Stays
The pony bolster and king -pin stay, pump and

rear stays (Fig. i) may be cast or built up. If cast,
the ends may be milled, if a machine is available, by
holding in a machine -vice on the table, and running

i under a cutter about tin. wide on the arbor. They
can be milled in the lathe by holding in a machine -
vice bolted to the vertical slide, and traversing across
an endmill held in the chuck. Failing,that, they can
be done by hand. Grip in a bench vice, with the end
just showing above the tops of the jaws, and go to
work with a big flat second -cut file. Take it steady,
and be sure to hold the file level. Check with a try -
square, and finish exactly to width shown, viz. zlin.

To build up, either use pieces of lin. steel plate
(same as used for frames) with pieces of brass angle
riveted along each side as shown, or cut the pieces of
steel to ziin. plus twice the depth of flange, and bend
the ends over to form the flanges. This is easy if a
bending machine is available, but I don't recommend
it otherwise. Drill the holes as shown, then put each
in place between the frames in the positions shown in
the frame assembly drawing (Fig. x, March issue).
Put a big cramp over the frames to prevent shifting,
run the No. 3o drill through the holes in frames,
making countersinks on the flanges, follow through
with No. 4o, tap kin. or 5 B.A. and fix with counter-
sunk screws.

Next month we shall be making a start on the
wheels and axles. I shall describe step-by-step the
machining and drilling involved.

If any reader has run into difficulty with the work
described so far, I should be pleased to advise.

1-0/8"

castirig.

27/8"

3/4 Hdrill.
*-1 t'18"

ALTERNATIVES r---1-

Angle firing. Bent strip T\ *4'

2711.

4e.

Krim rivets Ire 1eirx3ArsteeL

PONY BOLSTER.

2 Tll"

Casting.

PUMP STAY

N

VA" drill.

rV8" ALTERNATNES 1-

Is'
PONY KING PIN STAY

27/8'

3/32 'iron nets.

Bent
plate.

h_st_Di;

1".41.* REAR FRAME STAY.

Fig. x t.-Details and dimensions of the pony bolster and
king pin staypump stay and rear stay.



A PRINT TRIMMER
for the home photographer

THE photo -trimmer (see Fig. I) can be used for
enlargements up to a size of loin. x 8in.

The baseboard is made up from fin. chip-
board, blockboard or plywood. Cut this lain. long
and 9in. wide, making sure that the corners are
square. The fixed cutter is made from a loin. length
of fin. X *in. mild steel strip. Drill *in. clearance
holes for four fin. No. 6 screws, and countersink so
that the screws finish just below the surface of the
strip. File a curve on the rear end of this strip, and
drill a *lin. hole for the pivot fin from this end.

The Movable Cutter
This is Olin. longer than the fixed one; drill and

shape the rear end as before, and also drill Ain. holes
at sin. and Sin. from the front end for fixing the
handle. Prepare two pieces of hardwood to a size of
4in. x fin. x fin. to make the handle. Round off the
outer edges, and drill and countersink one piece, the
clearance holes being Ain. dia. These holes should
be located accurately by using the movable cutter,
which has already been drilled, as a guide. Fix the
two pieces of wood for the handle with two fin. No. 6
screws.

Close contact between the two cutters along their
full length is ensured if the pivoted end of the mov-
able cutter is bent very slightly inwards (see Fig 3).
To do this, put the cutter in the vice with fin. of the
rear end showing, and hammer the projecting end to
produce a bend of about 3 deg.

Sharpen the edges of the cutters by filing, as shown
in Fig. 4, tilting the file to an angle of about 5 deg. to

Finish off by draw -filing, making sure
that no rounded edge remains. An oilstone can be
used to remove the burr.

Secure the fixed cutter to a short side of the base,
leaving the cutting edge projecting a maximum of
I& in. above the level of the baseboard. This will
allow for later re -sharpening.

The Pivot
This is made from a Iiin. length of lin. mild steel

rod. Thread one end for a distance long enough to
take a nut, allowing a little extra for riveting over.
Screw on the nut, and rivet over the end of the rod to
prevent it working loose. Also thread the other end,
leaving a portion fin. long unthreaded (see Fig. a).
This illustration also shows how the component parts
are assembled to make the pivot. If equipment for
threading the rod is not available, an ordinary I lin.
X lin. bolt will serve.

A strip of plywood, fin. wide, is pinned along the
rear edge of the base. This may be graduated with
suitable divisions if required.

Plane up two satin. lengths of ain. x Tin. hard-
wood, and screw these to the under surface of the base
with three ',lin. No. 8 screws. These pieces project
fin. at the end of the base to which the fixed cutter is
attached.

The sliding stop is made from a gin. x akin. piece
of plywood. It is slotted, as shown in Fig. 5, to within
sin. of the end, the slot being *in. wide. Drill a hole
tin. from the edge of the base to take a I fin. x %in.
bolt. This, with a washer and wing -nut, locks the
sliding stop in any required position.

Two or three coats of french polish applied with
a brush, provide a durable finish.

Fig. r.-A photograph of
the completed trimmer.

by K. Blackman

Locknut

Fig. 3.-The
two cutters.

Compression spring

k Z.-
Washers Engineer's stud or piece

of screwed M.S.

Fig. 2.-The pivot.

Fig. 5.-The sliding stop
and other details of the

trimmer.

Fig. 4.-The
edges of the
cutters should be
filed as shown.
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Sliding stop

Movable cutter

Fixed cutter



Switzerland to Italy Direct Even in the Winter
THE name Grand St. Bernard has been famous

as a pass over the Alps since the days of the
Gauls. For the Romans it was of great com-

mercial and military significance and they improved
it from a mere track to a stone -surfaced road. There
are now other passes through the Alps but the
Grand St. Bernard still retains its importance, so
much so that it has become intolerable during recent
years that such an essential route should be open for
only four months of the year. It is to allow all -round -
the -year travel through the Alps that two tunnels
are under simultaneous construction through this
massive mountain barrier. One is being burrowed
under Mont Blanc and the other through the St.
Bernard. See Fig. 6.

When this latter tunnel is completed in the early
part of 1962 it will be possible to drive direct from
Martigny in Switzerland to Aoste in Italy at any
time of the year. The route can be seen in Fig. 2.
Travelling from Martigny, the old route is followed
to Bourg St. Pierre where the new approach road
skirts the town to the east and follows the side of
the valley in practically a straight line to the tunnel
entrance. The approach road is covered and a
sectional view showing some details of construction
is given in Fig. 2. As can be seen there is an unre-

Sembrancher.
N. E.

 Bovernier.

Ludes.
Bourg St. Pierre.

SWITZERLAND.

Fig. z.-The St. Bernard Tunnel route.

stricted roadway of some z6ft. and in certain places
special reinforcement has been introduced to with-
stand snow slides and rock falls. This northern
approach road is 31- miles long and has a gradient of

in 16.

Northern Highway Station
Under this heading is included the whole entry

zone area, comprising all the necessary Italo-Swiss
frontier services on the one hand and maintenance
services, accommodation for personnel and ancil-
liary services on the other. It consists of a huge
covered building, the centre part of which houses
the customs and police offices and cable distribution
centres. On the first floor are operations and control
rooms for the working of the tunnel, the Company
offices and ventilation plant for the station.

The Tunnel
The tunnel itself, when completed, will be some

3f miles long. It will slope up gently from the Swiss
entrance to the centre with a gradient about 1 in 300
and down towards the Italian exit at a rate of about

in 6o. This can be seen in Fig. 4 as also can the
positions of the two ventilation shafts. Topo-
graphical conditions made only two chimneys

ITALY.
Gignoc

AOSTE.

ovin.400

Etroubtes.
t.Oyen.

St.Rhimyll CowP
4to



Fig. r. (Left)-The covered approach road
(Italian side) under construction.

possible. Ventilation is of the traverse kind which
affords the maximum safety. Fresh air is introduced
via the southern (Italian) entrance and the venti-
lation chimney at the Swiss end. Foul air is expelled 73-00
at the northern entrance and via the ventilation
chimney at the tunnel centre. The fresh air is
introduced through grilles at pavement level and
expelled through grilles in the ceiling (Fig. 8). Of
the most modern kind, the ventilation equipment
automatically regulates the supply according to the
requirements registered by air analysers. The
system can cope with the exhaust fumes of some 500
or 600 vehicles per hour.

Main features of the tunnel are shown in Fig. 8.
Fluorescent lighting is to be installed and this will

be gradually dimmed towards the exits.

Fig. 3.-Steel helmeted miners at work on the
rock face.

Three power stations supply the tunnel, one at the
northern entrance belonging to the Grand St.
Bernard Company, the Italian power supply and the
tunnel company's own hydro electric works operated
by the waters of the rivers Drance and Drone.

The amount of traffic will be recorded by eight
electro-magnetic recorders giving a statistical account
of the vehicles using the whole of the tunnel.

The traffic control light system consists of the
usual red and green lights at the two entrances, the
sidings and at the two bends of the junctions in
the middle of the tunnel.

Laybys 5oyd. long, and wide enough to allow

Fig. 4.-Showing the slope of the
tunnel and the ventilation shafts.

Inlet for
fresh air

-

Vent for
foul air.

Covered -

road. y'`?

F7V6TH

Vent for
foul

to"

Fig. 5 -A sectional view of the covered approach
road.

large trailers to turn round will be provided and, at
intervals through the tunnel, there will be fire
hydrants, repair and rescue equipment and tele-
phones. Arrangements have also been made to
deaden sound by the installation of a soundproof
ceiling and the use of special paint on the walls.

Southern Highway Station
On the southern (Italian) side this is not the same

as to the north. The installations are separated into
two groups divided by a reinforced concrete bridge
across the valley. At the tunnel entrance are posi-
tioned the ventilators and equipment for the operation
and control of the oleo (hydro) system. Across the
bridge are the same installations as found on the
Swiss side. A new covered approach road will link
the tunnel with the future Aoste-Etroubles motorway
(Fig. 7).

Construction Work
Work on the tunnel and the approach roads is

proceeding from both ends. The Swiss Grand -
Saint -Bernard Tunnel Company started work in the
spring of 5959 and now the approach road is virtually

SWITZERLAND
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explosion. The viaduct outside the Italian
entrance to the tunnel is complete.

It is at present estimated that when the
tunnel is completed some 290,000 vehicles will
pass through it in the first year.

Motorists will have to stop for customs and
tolls, etc. only at the entrance of the tunnel
and will be able to leave at the other end
without stopping. The following are the total
charges envisaged:

Swiss Francs
Motor cycles .. .. 1.5o to 1.70
Cars up to so h.p. 5.00 to 5.75
Cars up to 15 h.p. 8.00 to 9.20
Cars over 15 h.p. 12.00 to 13.80
Coaches up to 4o seats 13.00 to 15.00
Coaches over 4o seats 14.00 to 16.00

Drainage pipe

Fig. 8.-Main details and dimensions on the tunnel.

PRACTICAL
MOTORIST

The April, 1961 issue is now on sale
price Is. 6d. It contains an article
specially written for Practical Motorist
by the world famous racing driver,
JACK BRABHAM, on How to Increase
the Performance of Your Car."

Other interesting articles cover:
Reconditioning a Victor I Engine;
Timing Assembly Overhaul; The P.M.
Special; Taking Out the Boss; Cost of
Passing the Ten Year Test; Current
Used Car Prices; Knowing Your Wolse-
ley 1500; A40 Devon and Dorset Over-
haul; also the popular standard features.

Fig. 6.-Work in progress deep inside the St. Bernard
Massif.

complete (Fig. s) and the actual tunnel well under
way. The rock through which the tunnel is being dug
is of mica slate and not favourable for mining. The
layers are almost vertical and their strata almost
parallel to the axis of the tunnel. There are extensive
layers where the variable density of sand between
the strata adds to the difficulty. The efficiency of
explosives is so badly affected as to make spectacular
progress out of the question. The normally main-
tained progress is between 5yd. and 8yd. (three
blastings) daily, with an exceptional achievement of

oyd.
The system for discharging spoil comprises a

mechanical shovel, crushers and belt conveyors.
The conveyor is in five z7oyd. sections and has a
capacity of approximately zoo cu. yd. of rubble per
hour. The debris disposal equipment is capable of
advancing some x 3yd. per day but the blasting rate
stops it from working at full capacity.

On the southern side, Italian engineers encountered
a 1,35oyd. stretch of spongy waterlogged rock, their
work being made troublesome and dangerous by the
nature of the subsoil. When harder rock was reached
a special drilling platform with three tiers was
brought into use. On this a battery of zo compressed
air drills is mounted. When the rock has been
drilled, the holes are plugged with explosives and
the platform moved back. A 1 -metre gauge electric
railway is used to remove the debris after the

Fig. 7.-The scene on the slopes at the Italian end of
the tunnel.



sNOTES
Measuring Sound

HERE is a new weapon in the war against noise in
the modern world. Noise, before it can be

reduced, must accurately be assessed and this is the
purpose of the unique transistor sound level meter
shown below. It is a portable, battery -operated,
direct reading instrument which can easily be held in
the hand. Developed by Dawe Instruments Ltd., of
Brentford, it will measure sound over the whole of the
audible range.

Dawe portable
sound meter.

Hospital Reading
Device

THE patient
shown in the

photo below can-
not move his
arms but by puffing
his cheek against a
tiny button near his
mouth, he activates
an electronic device
which turns the
pages of his book.
He reads the words
in the mirror shown
top left in the
photograph.

Heart of a Plane-
tarium

THE photo above
right shows

one of the most
complicated pieces
of optical equip-
ment ever devised.
It is a planetarium
projector, often
termed a " dum-
bell " projector, and

Planetaruim projector by Zeiss

made by the optical firm of Zeiss. Most of the world's
major planetariums, including London, have instru-
ments based on this prototype. To gain some idea of
the instrument's capabilities, the London projector
can present all stars of the 1st and 2nd magnitude and
8,900 stars from the 3rd to the 6th magnitude; also
the sun, moon, the naked eye planets, meteors,
nebulae, star clusters and aurorae.

A New Weapon Against Oil Pollution
THIS neoprene inflatable oil boom encloses a cut-

out berth at Ellesmere Port on the Manchester
Ship Canal. The floating boom is approximately 650
feet long and can be temporarily sunk by releasing the
air within it to allow vessels to enter and leave the
berth. The picture shows the air pressure installation
in the foreground. The floating boom ensures that
no accidentally -spilled oil from a discharging tanker
will pollute the water outside the confines of the boom.

(Left) Hospital reading device.

(Below) inflatable oil boom.



CHEMICAL

LABORATORY APPARATUS
Part 8 describes making test tubes, Liebig's condenser and measuring cylinders

IT is hardly worth while buying tubing to make
test tubes, but tubes up to about tin. dia. are
easily made. Larger ones may be made from

old fluorescent tubes; the author found he could
make serviceable tubes, but not flawless ones.

The tube is cut to twice the length required. It is
heated in the centre, yellow flame first and then full
on roaring, rotating all the time. When soft it is
removed from the flame and then pulled out strongly
and quickly. The two parts are severed in the middle
and each worked on separately.

The pointed end is heated, turning all the time,
until it assumes the shape of Fig. 47c. The glass blob
is removed (or partially removed) by bringing up to
the tube a small piece of glass. This will adhere to
the blob and draw it off. Repeat as often as necessary.
If the shape of the .end of the test tube is not satis-
factory it may be flattened on an asbestos mat,
reheated and when quite soft blown out to a curve by
blowing into the open end of the tube.

The finished tube is annealed in a yellow flame.
The completed product, often termed a boiling tube,
may be completed by making a slight lip all round
using the technique shown in Fig. 38c, Feb. issue.
Hard glass tubes cannot be made at home. Fig 5o
shows some home made test tubes.

A Liebig's Condenser
This can be made from an old fluorescent tube

(Fig. 48). If there is any trouble over cleaning out
the tube, concentrated Nitric Acid gently run down
the tube while turning will remove the fluorescent
powder.

Examine the ends for longitudinal cracks and if
present cut off an inch or so in the usual way. Two
well soaked corks, or rubber bungs are used in the
manner shown. The diameter of the inner and
cooling inlet and outlet tubes will depend on the
volume of vapour expected to be cooled. fin. will be
found adequate for normal needs, larger sizes mean
more area of cold contact and better condensation.

Distilling
Distilled water may be made very cheaply using a

Primus stove and a large flask (the author uses an old
x tin. television tube). Glass tubes and containers
must of course be used for the condensed liquid.

Fluorescent tube

------'--------

It is illegal to distil alcohol without a licence but no
one is likely to object to a few trial drops being tested.
Dissolve about io grams of sugar in x oocc. of warm
water and add a little baker's yeast made into a paste
with iocc. of water. Leave in a warm place for a few
days. Distil cautiously. Test the first few drops of
distillate by tasting on the tip of the tongue, and see if
it will burn when a light is applied. NOTE :-do not
apply a light near the distillation apparatus or you
might start an explosion.

Making Common Salt
An exciting experiment is making a sample of

common salt using two very dangerous chemicals,
one highly acidic and one strongly alkaline. The
apparatus required is one which will accurately give
readings of volumes of liquids.

Using a measuring cylinder, about 25cc. of a weak
caustic soda solution is placed in a beaker or dish. A
measuring cylinder is then filled to a certain mark
with a dilute (about 5o/5o acid and water) solution of
Hydrochloric Acid. This is slowly tipped into the
Caustic Soda solution, a few Mls. at a time until the
soda is just neutralised (blue litmus paper just begins
to turn red). The solution is then brine, it may be
tasted or evaporated in an evaporating dish (Feb.
issue) on a Sand Bath (Jan. issue).

Measuring Cylinders
Good measuring cylinders may be made from old

fluorescent tubes. See Fig. 49 for details. The tube
is cut off as detailed in the Sept. 196o issue and may
be up to i2in. long; longer ones become unstable on
the bench without unduly large bases.

The electrode/filament assembly is now broken off
using a long screwdriver to work it backwards and
forwards a few times. The result is shown in Fig. 49B.

A lip is now made by heating the rim carefully in
a yellow flame at first and then a roaring one. With an
old file or round piece of dowel a lip is formed on the
hot glass. It is cooled slowly in a yellow flame.

The base, which may be either of the bayonet or plug
type, is now pushed into a tin lid full of freshly mixed
plaster of Paris and water. Plaster is obtainable from
the builder's merchant. Make sure it is upright and
leave 24 hours. Paint the plaster with cellulose paint.
The cylinder now has the appearance of Fig. 49C.

Glass blob

(see text)

Fig. 47.-Making large test tubes. 0



Cold water in
Fluorescent tube

14: to :?,i; tubing

Warm water
to waste

1,9" to 24

Water chamber

Fig. 48.-Details of Liebig's condenser.

Calibration
A thin strip of paper is now gummed down the outside of

the cylinder and allowed to dry well. If another cylinder or
burette is available then 5cc. at a time of water is added and
the level to the bottom of the meniscus (Fig. 49D) is marked
on the paper. To avoid progressive errors it is best to
empty out every time and add scc. more from the burettes,
etc., i.e. 5cc., iocc., iscc. up to sop or more as required.

If a balance is available drops may be added one at a time
until 5 grams is shown. Provided the room is cool (the
nearer to 4 deg. C. the better) this method gives very great
accuracy.

Refer to Fig. 49C and you will note that the glass support
to what was an electrode assembly makes the calibrations
slightly non linear at the bottom end. Readers should note
that they cannot add x oocc. of water and then divide the
height by so (using the parallel lines method, for instance).
The result would be inaccurate.

Marking the Scale
The paper strip may be marked with Indian ink and be

given a coat or " Aircraft Dope " celluloid solution in amyl
acetate, or clear spirit varnish. The author, however, found
that after a few months use these methods were not entirely
satisfactory. If used, a scratch should be made at the soocc.
mark on the glass and a spare scale made for use if the old
one comes off. Recalibration is thus avoided.

Special paint (red and black) for use on glass is obtainable
from laboratory suppliers. Cylinders so marked have been
used for 52 months so far.

The writing diamond was used in a similar way. Great
care is required as a wrong mark cannot be obliterated and
no mark should be re -cut with the diamond or the latter will
be rapidly damaged. White chalk may be rubbed into the
scratches to make them more visible or cellulose paint may
be used.

(To be continued)

Fig. so.-Photographs of home-made measuring flasks, Liebig's condenser and test tubes.
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Fig. 49.-The measuring cylinder.



The author's gauge " 0" loco.

used on some of the very early locomotives and is still
used to -day in an advanced form on the surviving
steam locomotives.

It consists of a vessel containing oil, and connected
at the top to small bore pipes which lead into the
steam pipes close to the cylinders. When the regula-
tor valve is opened, steam is fed via a small bore pipe
to the bottom of the lubricator (some makers prefer
to feed it in at the top). On its way from the boiler
the steam condenses and the small drops of water
being heavier than oil stay at the bottom of the vessel
and force the oil up and out to the cylinder.

This action is assisted by the pulsation of the
steam pressure and sometimes has to be restricted by
a fine needle valve in the steam line. This has not
been found necessary in this model, but it is mentioned
just to show that one can overdo things.

The working pressure (Lubricator shown in Fig. 9)
is unlikely to exceed 30 lb., although the boiler would
stand much more. A high pressure, however, would lift
the cylinders away from the port blocks and the
regulator disc away from its face; if the springs were
strong enough to hold these items together there
would be too much friction for comfort.

MORE ABOUT OUR GAUGE
THE details published in our January issue

assumed some prior knowledge of model
loco construction, but we have received a few

queries from beginners who are constructing the
engine for whom a little more explanation is required.

The Check Valve
A few people are unaware of the function of the

check valve on the L.H.S. of the boiler. On a full-
size engine this valve admits feed water into the boiler,
the water being forced in by a feed pump or injector.

When the pump or injector stops, the check valve
prevents the water flowing out again. The valve is in
various positions on different locos, i.e. on G.W.R.
and L.M.S. engines it is on top of the boiler; on
Southern Railway engines it is in the position as
shown on this model. On a full-size engine there
would be another check valve on the opposite side of
the boiler, since every full-size boiler has two inde-
pendent feeds (Board of Trade Rule). A drawing of a
check valve is shown in Fig. r x . On the model there is
no room for a working check valve, so a dummy valve
is fitted. This is simply an elbow screwed into the
boiler. A cycle tyre valve does the duty of the actual
check valve. The valve is of the " Dunlop Easipump "
type and can be used as a test cock by depressing the
plunger. If steam comes out, the water is low. If
water comes out, the water level is high enough for
safety.

Water is pumped into the boiler by a small track -
side hand pump; an ex -Government K x -GASS
pump is ideal for this purpose. (This pump was once
used for priming aircraft engines and is obtainable
from Whistons at about 5s.) The arrangement is
clear from the photographs and the drawing, Fig. 7
(January issue).

Displacement Lubricator
This item seems to have caused some confusion,

but there is no mystery about it really, in fact, it was

The safety valve spring is a few turns of cigarette
lighter spring and holds a *in. dia. phosphor -bronze
ball on to its seat, the seating is prepared by hammer-
ing a steel ball bearing kin. dia. into it, and is quite
steam tight.
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The Port Block
A sketch of this is given in Fig. 8, but do not

mark off the holes directly. First mark out and drill
the frame and frame template as in Fig. 12. Bolt the
blocks to each respective frame and drill from the
frames into the blocks. The blocks are bolted to the
inside face of the frames for this purpose. The spirit
tank is on the small side as the engine is very com-
pact, and if the engine is to have a longer running
range, a spirit tank can be fitted into a model coal
wagon i.e. a camouflaged tender. The drip feed valve
as originally specified can be temperamental. A mote
reliable method is to use a wick syphon as in Fig. so.
The drawing is self-explanatory.

The holes in the top flange of the frame are
used to attach the cab, and tank ends. These items
are set up on the frames before brazing together
and the holes in them are marked from the frames.
The parts are then bolted down on to a piece of
plate and the joints brazed. The fixing holes in the
piece of plate are of course marked from the frame.

This engine was built almost entirely from [scrap
material and cost very little. Readers will, of course,
use whatever material is available and can take a lot of
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liberties with the details. A water gauge can be
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-kin. dia. but in the smaller models they are not
very reliable and test cocks are to be preferred.
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S. C. Fraser

gives

details of

the

VISIBLE

SATELLITE

LTE last summer millions of people, in all parts
of the world, looked up to the night sky to see
a man-made satellite, shining as bright as the

biggest stars.
The satellite was Echo 1, a gas -filled balloon, zooft.

in diameter, which was launched from Cape Canaveral
on August t2th in a canister, and inflated high in the
sky. (Originally described in July issue of PRACTICAL
MECHANICS.)

Because it was so clearly visible at night, Echo /
captured the public imagination, and quickly became
one of the best-known satellites ever launched.
Its aims, too, were widely approved. For Echo I was
an important, experimental step towards the estab-
lishment of a communication system that ultimately
could provide world-wide television and radio trans-
missions, as well as global telephone links.

When communication 'satellites are perfected, the
means will be available to flash television pictures of
important events and spectacles instantly from one
continent to another. In the same way, transoceanic
telegrams could be delivered in a few minutes.
Phone calls could be sent cheaply by means of
satellites to any part of the world.

To bring these exciting prospects nearer to reality,
the United States is experimenting with two kinds of
communication satellites, " passive " and " active."

Echo I is a passive satellite, so called because its
main function is to bounce radio signals back to earth.
In transmitting messages by this type of satellite,
radio signals are beamed towards it from a sending
station which can be thousands of miles away. The
active satellites carry electronic equipment that
enables them to send, receive or store messages.

The second and third stages of the Delta launch vehicle
to be used to place the Echo 1, ooft. sphere in orbit, are
shown partially uncovered. Resting on the solid propel-
lent third stage is the z8in. canister which contains the
folded sphere. The first stage is a modified Thor vehicle;
the second is the liquid fuel Able rocket. The Thor also

employs liquid fuel.

Score, launched in 1958, was the first of this type.
Courier, the delayed -repeater satellite launched on
October 4th last year, was another.

Within hours of launching, Echo I enabled men to
speak to each other for the first time by means of
artificial satellite. " Live " telephone conversation
took place between a scientist in Holmdel, New
Jersey, at the Bell Telephone Laboratories where the
Echo satellite was designed and the Jet Propulsion
Laboratories in Goldstone, California. The distance
between these laboratories is 2,400 miles.

Plugged into Telephone
During Echo's 31st orbit, the satellite was success-

fully plugged into the United States land telephone
system. It showed that satellite communications
could be applied to a conventional telephone network.

This is what happened. An official of the Bell
Telephone Laboratories picked up his phone at
Holmdel and called the Jet Propulsion Laboratories
at Goldstone. There his call was " patched in " to a
radio beam, which bounced off the satellite. It was
picked up by the Bell Laboratories, plugged into the
Bell Telephone system through a conventional
exchange at Middletown, New Jersey and back to
Holmdel, where the project manager answered the
phone. The two officials talked for more than five
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auto -pilot and radio guidance system for first and
second stage powered flight and precise altitude
control for the longer coast period between second
stage burnout and third stage ignition.

The first stage of Delta is a Douglas SM-75 Thor
rocket without the Thor guidance system and with an
adaptor to receive the second stage. The second stage
is an Aerojet-General AJ x o- 118 liquid engine which
is modified from the second stage of Vanguard and
Thor -Able vehicles. The third stage is an Allegany
Ballistics Laboratory ABL-248 solid propellent
rocket also originated for the Vanguard and
Thor -Able.

Metal Antennae
Another method of relaying radio messages from

devices in orbit is likely to be tested during the next
few months. The U.S. Air Force thinks it may be
possible to relay messages with a reflecting belt made
up of tiny wires swarming in orbit round the earth.
The tiny metal antennae are said to be half as thick as
human hair, and the length-a matter of inches-
will depend on the frequency to be used.

A relatively small number of these devices will
probably be sent into orbit by a launching vehicle
with a separate mission, and an effort will be made to
bounce messages from them in much the same
manner as was done with Echo satellite.

Shown here partially inflated, this plastic sphere became a
iooft. earth satellite when it was launched. Although
4o,000lb of gas were required to inflate the sphere for
ground tests, only a few pounds are required when it is in orbit.
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minutes. One of them said that the conversation
sounded " just as if we were 4o miles apart." Later a
call was made from an ordinary telephone in Cali-
fornia and was connected to a number in the town of
Kapple, New York State.

Echo i weighs only r5olb. Its aluminium covered
plastic skin is very thin-about half the thickness of
ordinary Cellophane-and the only instruments it
carried are two tiny transmitters, weighing i x oz. each,
which were used for tracking.

For the launching, the deflated satellite was folded
into a small airtight magnesium cocoon. Explosive
charges split open the cocoon after it had attained
orbit. Exposed to hot sunlight in the near -vacuum of
space, the ballon was then inflated by special rapidly -
vaporising powders.

The initial inflation was provided by benzoic acid,
while the second powder, anthraquinone, which
evaporates more gradually, filled out the balloon to
its ultimate spherical shape.

The orbit was calculated to keep the satellite in
continuous sunlight during the first two weeks in
order to retain its fully inflated state. Only in this
form is it capable of reflecting radio signals within
the necessary limits of precision.

Clearly Visible
While it remained in its sunlight orbit, the satellite

was visible at many points around the world, especially
in the periods just after sunset and just before dawn.
Near the horizon, it was in sight for about 5 minutes,
and when passing overhead it could be followed for
about to minutes.

After about two weeks, Echo I was due to disappear
from view as it passed into the shadow of the
earth. Then the satellite started to go into
eclipse-for a few minutes during each orbit
As the eclipse time gets longer, it's temper-
ature drops far below zero. The vapours will
condense and the balloon is expected to col-
lapse. It will then be useless for radio experi-
ments.

But its life may still not be over. Scientists
are wondering if Echo will reinflate as it comes
back into the sunshine, or will too much pow-
der have seeped out through micrometeorite
punctures. Unless the satellite returns to its
spherical shape it will not be useful for further
communication experiments, because reflect-
ed signals from a misshapen surface would not
be uniform. But in any case, scientists will have
learned more about the density of micro -
meteorites in space.

New Booster
To launch the Echo into space a new booster

was used. This was the Delta launch vehicle,
and it was ready just 16 months after the
National Aeronautics and Space Administra-
tion had signed a contract with the Douglas
Aircraft Company for its development. It is to
be used for a number of satellite and deep
space missions this year.

The Delta stands 92ft. high and has a maxi-
mum diameter of 8ft. Its fuelled weight on the
pad is a little less thin itz,000lb. Its Rocket -
dyne first -stage engine develops t 5o,000lb.
thrust.

In configuration, Delta is similar to Thor -
Able. New features in Delta are an improved
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ANOTHER large aircraft firm is entering the
hovercraft field and the Saunders Roe SRN -
now has a baby cousin. This is the GERM

(Ground Effect Research Machine) produced by
Folland Aircraft Ltd., one of the companies of the
Hawker Siddeley Group (see Fig. t). The vehicle is
part of the substantial background of experience on
which designs for commercial hovercraft, including
the recently announced " Hovertruck " are being
based.

Compared to the established systems of surface
transport, all forms of hovercraft share the advantage
of requiring considerably less power for forward
movement, because their surface friction losses are
negligible. Their applications fall into two distinct
categories; those requiring comparatively smooth,
prepared surfaces on which to run, and those that can
operate over rough, unprepared surfaces. It is the
second group of vehicles that has attracted the more
attention on account of its greater mobility and
amphibious capability, and it is on this group that the
Folland designers are at present concentrating their
main effort.

Have you ever wondered
just what the basic principle
of the hovercraft is? Have
you ever speculated with
your friends as to what lies
in the future for this type of
transport? This article will
provide some of the answers
and perhaps some further
talking points . .

Fig. r (Right)-The Folland Air-
craft Ltd., GERM (Ground Effect

Research Machine.)

HOVERCRAFT
THE TRANSPORT OF THE FUTURE

Basic Hovercraft Principles
Essentially, there are two ways of forming the all-

impOrtant cushion. It may either be produced by
pumping air into a self-contained space or plenum
chamber under the vehicle and allowing it to leak out
near the ground around the periphery (Fig. a), or
alternatively, an annular jet of air may be ejected
downwards and inwards at relatively high speed all
around the edge of the vehicle so as to form an
invisible curtain (Fig 3). This traps the cushion
which is itself formed by the momentum change in
the curtain air as it is forced to turn and move out-
wards after leaving the periphery nozzles. In practice
this has been found much the more efficient method
of attaining realistic hover heights and it has been
adopted in all the Folland designs.

A serious handicap suffered by most hovercraft in
the past has been that their general configuration has
been dictated by their power plant installation. They
have virtually been built around the engine, fan and
air ducting, and this produces an inefficient layout in
the case of a commercial vehicle. Here it is essential
to provide a fairly large uninterrupted space in order

Compressor fan

to accommodate widely varying loads, and one
obvious way of doing this is to locate the entire
curtain -producing system outside the loading area,
around the periphery of the vehicle.

Using this approach, Folland has been testing a
number of different air compressing systems, all of
which lend themselves to the recirculation of the
curtain air as a vital means of reducing the pressure
rise needed through the compressor-and hence of
operating at greatly reduced power and correspond-
ingly improved economy. The first system (Fig 4)
consists of a flexible train of blades, carried on a
series of rollers or sprockets around the outer edge of
the vehicle in the form of a moving cascade, which
pumps the air through continuous ducts. This
scheme is equally well suited to rectangular or to
oval -shaped hulls and has the attraction of being

Curtain ducts Compressor fan
Ground Cushion

Fig. 3 (Left)-
Curtain type
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Cuhovercraft.

Curtain nozzle Cushion Ground

Cushion.

better able to withstand impact damage than is the
rigid large -diameter fan.

The next method (Fig. 5) makes use of a peripheral
injector, which operates on the principle of injecting
small quantities .of high velocity air through narrow
slots, thus entraining a larger volume of air to pro-
duce the necessary curtain flow. Attractively simple
in theory, this system poses a number of problems in
design and manufacture on a large scale.

The third (Fig. 6) consists of a series of small high-
speed fans, disposed around the outer edge of the
vehicle and linked by flexible drives to the main
power plant. A major advantage of this arrangement
is the ease with which the fans may be serviced, or
replaced in the event of damage. Such a scheme
would appear to require less development than the
other two and also represents a means of employing

Recircutation duct.

Fig. 4 (Left)-One of the recirculation
system used by Folland. A flexible train
of blades is carried on a series of rollers
around the outer edge of the vehicle.

Injector slots

the same lifting system for various sizes of vehicle.
Using any of these systems, adequate hover heights

can be attained on thrusts amounting to as little as
one -tenth the weight of the vehicle.

Propelling a Hovercraft
The major problem facing the designer is that

ground effect, which so greatly augments the vehicle's
hovering capabilities, is only available to a limited
extent for propulsion and manoeuvring by tilting the
vehicle. It is therefore necessary in most cases to
provide an independent system for propulsion and
for the more critical case of manoeuvring. For
operation over the widest variety of surfaces-land,
water, marsh and broken ice, for example-propul-
sion and manoeuvring forces must be provided with-
out actual contact with the surface. This can be

Air from
compressor

Pressure ducts Fig. 5 (Left).-peripheral
injector.

Fig. 6 (Right)-Small high speed
fans round the outer edge.

Fan Inlet now. Fan blades.

Curtain nozzles.

Fixed
straightener
blades.
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Fig. 7.-Summary
of working rates for
various types of
transport. Working
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designs, recirculation systems and more advanced
methods of control. They may also be used for on -
the -spot investigations into operating problems in
various parts of the world.

The Hovertruck itself is intended as a utility
vehicle, capable of carrying mixed loads of up to five
tons over unprepared roads, rough ground and across
water at speeds of up to 3o m.p.h. It can carry fuel
sufficient for one day's work.

This form of transport will be of advantage in
isolated areas in surveying and oil prospecting and in
the production, for example, of banana and other
crops at considerable distances from the nearest
roadway. In many instances the direct route from
the site to the railhead or loading deck is over rough
ground, swamp and sometimes across rivers, involv-
ing several different forms of transport, with loading
and unloading from one to the next.

While it has been calculated that the use of hover-
craft will lead to slightly higher direct operating
costs, in terms of pence per ton mile, than with any
single conventional method of surface transport, it
should show a very large saving on cross-country
journeys of this nature.

Fig. 9 shows an artist's impression of the Folland
5 -ton Hovertruck and how it is ideally suited to work
in a remote desert oilfield, with a combination of land

Distance 250 miles

IHovertruck at 30 mph

1 Development using
recirculation

Distance 600 miles

Hovercoach at 80m.p.h

Development using
sidewalls and recirculation

08 0.6 0.4 02 Working rate

achieved by the use of jets, propellers or ducted fans,
but gives rise to power requirements quite as large as
those for lifting the vehicle. For more limited types
of operation, however, considerable economies in
power can be effected by using surface contact-in
the form of a keel or twin immersed sidewalls for
operating across water, combined with a marine pro-
peller or water jet, and engine -driven low pressure
tyres or tracks on land. This is not such a curious
combination as it might at first appear because, of
course, most of the weight is still supported by the
cushion, so that the wheels are in consequence
lightly loaded.

Various types of power plant have been considered
in conjunction with the various methods of producing
the cushion. Multiple fans can conveniently be
driven either by a reciprocating engine or by a gas
turbine, the case for the latter being mainly for larger
vehicles of above about 20 tons, where high power
outputs are required at weights far below the best
that can at present be achieved by even the lightest
piston engine. For the ejector system, a large supply
of pressure air is required and this appears to com-
bine very well with the idea of using a turbine -
powered gas producer, such as the Bristol Siddeley
BS53-again for the larger sizes of vehicle.

The GERMS now being built by Follands will
give practical experience of some of these cushion and
propulsion systems, and are also capable of being
easily modified to incorporate representative sidewall
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and off -shore drillings. Here the transport of per-
sonnel and equipment has in the past necessitated the
use of both trucks and marine craft in preference to
costly helicopter operations. The Hovertruck can
travel directly from the base to the drilling site,
entering the water by running down the beach, or
via a simple ramp if the coastline is sheer.

A Bigger Hovercraft
In many areas of the world, coastal passenger and

freight traffic is made difficult and uneconomic by
local geographical conditions. There are, for example,
many cases where towns and villages situated on
coastal inlets or inland waterways could conveniently
be served by high speed amphibious craft. Fig. 8
shows a large coastal vehicle, capable of carrying 15o
passengers or zo tons of freight. Its internal accom-

* modation would be similar to that provided in existing
long-distance trains and road vehicles, with an alter-
native application as a car ferry. A cruising speed of
8o knots (15o km. hr.) would be possible with an
operating range of 600 nautical miles (1, zoo lan.),
allowing a full day's operation without refuelling.

Once again, direct operating costs would undeni-
ably be higher than those generally associated with
conventional vehicles (not including specialised off -
the -road vehicles, such as marsh buggies, which are
more costly still). But as in the case of the Hover -
truck, the greatly reduced journey times of a large
coastal vehicle, and the reduction in its requirements
for handling facilities, would show a substantial over-
all economy over most existing methods of travel and
open up enormous possibilities for undeveloped
countries.

Probably the best way to compare these vehicles
with other forms of transport is in terms of
their rates of working. These can be expressed
as tons -per -horsepower multiplied by miles -
per -hour, i.e. the product of load -carrying
capacity and speed-or the amount of load that
can be moved in a given time for a given
amount of power. A comparision on this basis
is made in Fig. 7, which shows the working rates
for hovercraft, specialised cross-country wheeled
vehicles, helicopters and transport aircraft, for various
ranges of operation without refuelling. From this it
can be seen that, depending on the conditions
selected for the hovercraft, it can be made to achieve
working rates which compare favourably with those
of all existing forms of transport.

These figures have been calculated for the com-
paratively simple vehicles on which Folland is at
present working in the belief that the
building of hovercraft on the scale of
the transatlantic and even the cross -
channel ferries of which we read so
much these days, will demand some
years of previous practical experience
with smaller vehicles. A craft such as
is shown on our cover is still very much
in the future.

Fig. 8 .(Left)-A large coastal vehicle
capable of carrying 15o passengers or zo
tons of freight.

Fig. 9 (Right)- An artist's impression o
the Folland 5 -ton Hovertruck.
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L. Lawrence discusses the relative
merits and disadvantages of the
various types of railway loco-
motive traction and reaches some
startling conclusions.
oscillation, and the minimum of wear on the rails.
When used on local services, or main line work where
the distance between stops doesn't exceed 5o miles
or so, water tanks and coal bunker can be carried on
the engine frames instead of a separate tender,
making for compact and handy units capable of
running equally well in either direction.

"Milly Amp"
The "straight" electric locomotive has much in

common with its steam sister, but with one out-
standing disadvantage, viz. it doesn't generate its own
power, but has to pick up its source of energy either
from a third rail, or overhead wire. Consequently
its scope is limited to lines so equipped, and it is only
an economic proposition where the traffic is dense.
Some of the earlier locomotives were built with
frames and wheels similar to steam practice, two or
more big motors being mounted above frame level,
driving a set of coupled wheels either by outside
inclined connecting -rods, or through a jack -shaft, or
by gearing incorporating a spring drive. This
arrangement was common in the U.S.A. and Europe.

The locomotive is the " Kestrel " and the train it is
hauling the 3.10 p.m. King's Cross to Newcastle.

THE fact that the steam locomotive has been doing
its job satisfactorily for nearly a century and a
half, shows that there is nothing radically

wrong with it. Consider its construction; a frame
with wheels, and the simplest of spring suspension.
Two, three, or four cylinders driving the wheels
direct through pistons and connecting-tods. One
valve per cylinder, directly driven through a simple
valve gear, operated by two eccentrics or a return
crank, and readily and instantly reversible. Cylinders
are operated by steam from a compact boiler carried
on the frame, and the boiler can be fired by coal or
oil. Once steam is raised, the locomotive can start
itself and its load, merely by opening the regulator
or throttle. It is simple to handle, and can be serviced
by any mechanic of average intelligence. Its first cost
is comparatively low, and it has a long working life;
many engines pulling useful loads at this moment,
are over 6o years old. The centre of gravity being
high, and the motion balanced, there is little lateral

2,500 h.p. Bo Bo electric locomotive for use on the
third rail D.C. electrification system of the Kent coast

lines. Photo: British Railways.
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The most common type of electric locomotive has
two bogies, either four- or six -wheeled, with the
motors mounted on the bogies, driving the axles
through gear -wheels. This arrangement, while
simple, brings the centre of gravity very low, and
causes much more wear on the rails than the type
mentioned above. The control gear on the direct
current locomotives, which work at from 50o to 750
volts, is fairly simple. The main current would be
too heavy to pass direct through the driver's control-
ler, so a small current passes through it and operates
a set of magnetic contactors which carries the main
current. A bank of resistances is carried, to tone
down the " juice " when starting, and " circuit
breakers " (automatic overload switches) are pro-
vided in the main circuit to prevent an excessive rush
of current from burning out the motors.

The motors are usually wired in pairs, on the
"series -parallel" system, so that when starting,
current passes through first one and then the other
of each pair, which in conjunction with the resistances,

1,55o h.p. Bo Bo diesel electric locomotive. Photo:
British Railways.

gives a smooth start. When under way, each motor
receives current direct. Compressed air for operating
air -brakes and whistle, is supplied by a motor -driven
compressor governed by a pressure -controlled
switch. For working trains fitted with the vacuum
brake, a motor -driven exhauster is provided. The
motor -coaches of multiple -unit trains are fitted up
in similar manner; in fact, they actually are electric
locomotives furnished with a passenger -carrying
body, with a separate compartment for the driver, or
motorman as he is usually known.

The high -voltage alternating -current locomotive is
a rather more complicated box of tricks, as trans-
formers have to be carried to step down the high
voltage to working level, and where D.C. motors
are used, rectifiers have to be provided to change the
current from A.C. to D.C. The slightest leak in the
insulation is liable to cattle up the whole works.
However, taking it by and large, the electric loco-
motive compares very favourably with the steam
locomotive in regard to cost and maintenance. It has
a long working life; once in contact with the third
rail or overhead wire, it is self-starting, is instantly
available, and will keep on working day and night, all
around the clock, with the minimum of attention.

204 h.p. diesel mechanical shunting locomotive.
Photo: British Railways.

But if for any reason, the "juice" goes off, it is
absolutely and completely finished. One current
failure can put a whole section of railway out of
action.

Diesels
There are two kinds of diesel locomotives; diesel-

electric, and diesel -mechanical. The first -mentioned

35o hp. diesel electric shunting locomotive. Photo:
British Railways.
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is, in effect, an electric locomotive carrying its own
power station. In addition to the equipment already
mentioned for the " straight " electric engine, it has
to be provided with a diesel engine of adequate power
to drive a generator capable of supplying the traction
motors with sufficient current to operate them to full
capacity. The diesel -mechanical requires some form
of transmission between the engine and the driving
wheels, which may be hydraulic, or some form of
gearing. Electric or mechanical transmission is
essential, because a diesel engine, unlike a steam
engine, is unable to start itself, and cannot be directly
connected to the wheels. Even when running, it has
nowhere near the flexibility of a steam engine.

A diesel engine, just the same as a petrol engine, to
obtain the requisite power, must be of multi -cylinder
design with its added complication. The diesel
locomotives on the Western Region, for example,
have two twelve -cylinder engines, each cylinder
having six valves. Just fancy-two dozen cylinders
and a gross of valves, against two cylinders and two
valves of a Hall class steam locomotive, or four
cylinders and four valves of a King! The diesel engine
is a complicated box of tricks with plenty to go wrong
at the least provocation. To describe all the blobs
and gadgets which go to make up a diesel locomotive
would take up far more space than is available here
The craze for " something new and modern",
coupled with high-pressure salesmanship plus mis-
leading statistics about operating costs, availability
and what -have -you, resulted in the adoption of
diesel traction for the railways in place of steam.

The Great Awakening
The initial cost of a diesel locomotive is from four

to six times as much as for a steam locomotive of
equivalent power. Now that those in service have
begun to wear, it has been found that the cost of
maintenance is about four times that of a steam
engine. Breakdowns occur daily; the Daily Express
columnist, Nancy Spain, wrote that when accom-
panying Mrs. Bessie Braddock on a trip to Liverpool,
the diesel locomotive broke down, and after an hour's
delay, a " dear old-fashioned puff -puff " took the
train on. To my own knowledge, on two occasions

Reproduced by permission
of 'Giles' and "The Sun-
day Express" newspaper.
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when a diesel failed, another diesel sent to the rescue
also packed up ; in both cases a steam locomotive
finished the trip. That was on the Southern Region.
Not long ago, on the Eastern Region, in one depot
there were several brand-new diesels going rusty
while awaiting repairs, while the old steam loco-
motives that they were supposed to replace, were still
doing the job in fine style. It is the same all over the
country.

The biggest diesel showdown of all, was contained
in a paper presented to the Institution of Mechanical
Engineers on November 3oth last, by Mr. H. F.
Brown, an eminent American consulting engineer;
and a more damning indictment it is hard to imagine.
Mr. Brown completely exposed all the misleading
statistics that are consistently put forward by the
biased advocates of diesel traction, and produced
facts, figures, and a number of graphs to substantiate
his statements. One point was that comparisons
were made with new diesels against small and worn
steam locomotives over 3o years old; had the com-
parisons been made with new steam engines, which
could be built up to 7,000 h.p., the results would
have been reversed. He also showed that two diesels
were needed to haul a train which could easily be
handled by one steam engine.

In comparing the tractive effort of a diesel with a
steam locomotive of equivalent power, he showed
that the diesel had a higher starting force up to about
6 m.p.h. but above 20 m.p.h. the steam engine had
double the tractive force. Incidentally, that was
amply demonstrated on the Great Eastern line when a
diesel and a Britannia were tried on a Norwich -
Liverpool St. express. The diesel got off the mark
slightly quicker, but once the Britannia got into her
stride, she licked the diesel hands down for speed,
both on the level and up 'the grades.

Mr. Brown also showed that the diesel locomotive
wears out the track quicker than a steam locomotive,
and finished by stating that the all -embracing
economies claimed for diesel motive power do not
appear in the records, and that diesels have added to
the financial burden of the railways instead of
showing a saving.

(Concluded on page 366)

"If he comes his 'Ho, ho, ho, what's
up, battery flat?' I'm going to dot him."



Part 14 in our Automatic House Series by E. V. King

Unit No. 2
BASICALLY this is the same circuit as was given

last month and only brief details will be
necessary. It is a combined photo switch using

a cheap and novel form of transformer.

Parts Required
These are exactly as for Unit No. i except the

following: two exactly similar standard output
transformers. Available surplus from
Messrs. Duke & Co., 621 Romford
Road, E.12, or two 6V. filament trans-
formers. A rectifier valve 6X5 with
Int. Octal base in lieu of MR. P.E.C.
R.C.A.'s 930 or use 868 as in unit No. x.

Layout
This is in no way critical. The proto-

type is shown in Figs. 120 and 121.
Before fitting the two transformers
make sure which two connections on
each are of high and low resistance.
Number them (Fig. 122) 1 and 2 for
low and 3 and 4 for high. VR (H.T.)
is made a screwdriver trimmer type
potentiometer at the back of the unit.

Fig. 120 (Right)-Wiring of photo -switch
unit No. 2.

Fig. 121 (Right).-Top view of photo -switch
unit No. 2

Fig. 122 (Below)-The theoretical circuit.

200-
2401f
AC

Mains

Wiring
This is quite straightforward. Wire up the rectifier

valve and C18/C19/RI9 before fixing the transformers
in position. Leave out R (optional) for the time being
and find the correct value later; wire VR (H.T.)
direct to R19.

Wire as in Figs. 120 and 122 (the positions of the
components have been modified slightly to allow
readers to follow all the wires).

Tr.

Tr. Rect valve To relay coil Amp. valve

Switched circui

Relay

Rect. valve

P.E.C. 930

MEM:MN-4W
Amp. valve

5.1.160 Neon

VR sensitivity

Switch
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Testing
Plug in as for Unit No. i and carry out the same

tests. If a meter is fitted unsolder one lead to the
relay coil and insert the meter in circuit. Do not
worry if the valve filaments are slightly underrun.
The results to be expected will be about 6o per cent.
of current ratings for Unit No. 1. This slight loss
in sensitivity may be compensated by very careful
relay adjustment and ,remember this unit is smaller,
and cheaper to build. It may be used for any purpose
concerned with light beam operation or " ambient "
light or darkness such as a fog warning indicator,
secret door locks, and other uses as already mentioned.

Unit No. 3
This is a much cheaper and smaller unit which

will operate without a D.C. H.T. supply. It is ideal
for operation where a good beam is available such as
for automatic doors, counting cars coming in a
drive, and some types of burglar alarm. Since the

Fig. I 2 3 . -
T he or e tic al
circuit of unit
No. 3.

chassis is live to mains it should be enclosed in a
wooden container, should not be used outdoors and
care taken to make sure that external switched
equipment is only connected to the relay contacts.
No danger is then involved in the switched circuit.
Correct mains connection MUST BE OBSERVED. (See
Fig. 123.)

Parts Required
These are as in the other units. The transformer

may be an ordinary 6V. filament or bell transformer.
An old output transformer (pentode type) will also
suit.

The toggle switch MUST be a double pole switch so
that the neon is a true indicator that the chassis is
live when switched on. Arcolectric Toggle T956
and F61 o is suitable, and is best bushed to isolate it
from chassis (or use an insulated type).

The Layout
Any convenient layout will suit. P.E.C. must not

be too far away from the amplifier valve (say up to
3M.). The condenser C18/19 MUST be wrapped in
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transparent tape or good insulating tape before
being clamped in position, and must be of the type
which has a soldered earth connecting tag or negative
lead. Readers are reminded again that the can of the
condenser must NOT be connected to the chassis via
the clamp (see Figs. 124 and 525).

Wiring
Provided C18/19 is isolated from chassis as

mentioned and the leads from relay tags numbers
3 and 4 are well insulated so that they cannot touch
the chassis no snags will occur. Be careful about the
wiring to the double pole switch or you will blow the
house fuses by short circuiting the mains when you
switch on. This may also damage the switch.

Testing
This is carried out as with the other units. It is

best to leave out R (optional) and replace it with a
length of wire. A D.C. milliameter may be inserted

Switched circuit

Fig. 124.-Top view of unit No. 3.

in lead No. 2 to the relay. The lead, seen clearly in
Fig. 123 is unsoldered from its tag on the relay coil
and the meter inserted in circuit. The readings to be
expected will be about half those for Unit No. I.

Since the standing current in the amplifier valve is
now only about r mA. the relay may be more finely
adjusted so the final sensitivity is somewhat more
than half that for Unit No. 1.

External Wiring of a Switched Circuit
So that readers may be able to use the units for any

purpose they desire it is now proposed to deal with
two sample cases:

z. Switching porch and outside lights on and off
with sun rise and sun set automatically without
a time clock or solar dial.

2. A warning indicator to show if baby has got out
of the cot and is wandering.

Case one uses ambient light; case two focused
filament light.

et
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Automatic Switching at Sunrise and Sunset
The units described will do this easily and the

idea is economically sound. Chicken houses may be
closed or opened using a two-way relay, and in a
similar way curtains may be automatically pulled.
For porch lighting a P.E.C. switch unit (No. 3) is
placed on a shelf across a window (garage, cupboard,
or spare room) with the cell window adjacent to the
house window. The switched circuit is wired as
in Fig. 126. Care is 'required when working in damp
locations. Do not try to earth the chassis of the No.
3 Unit. Use a wooden case or No. 1 or No. 2 units,
which can be earthed.

Adjustment is best made as dusk approaches as
overlap at dawn will not matter.

The units described all have got nio relays in
; this use requires a n/c one and No. 229

from Messrs. A. T. Sallis is a two-way type which
will suit.

S LBO
(warning
See teat)

VR
sensitivity

Onlo
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in the presence of other artificial light a baffle is often
required. It consists of a round or square section tube
about 4in. long which is attached to the unit in front
of the cell as in Fig 130. Where it is required that an
intruder shall not see a light beam a similar baffle is
fitted on the lamp house as well.

Construction
Always try the apparatus without a baffle first.

Correct sensitivity and H.T. settings may obviate its
use.

Make the inside window as big as the anode of the
P.E.C. and be sure the baffles fit well, or if of metal,
that they are soldered in all the way round.

Many small cocoa type tins will make excellent
baffles if some spare lids are cut down and soldered
inside. Square section mustard tins, too, will do very
well if fitted with hardboard sections.

To mains

0 9
To relay

VR (REC. RT.)

Condenser isolated
from chassis.

SL80

To Tr. (this side)
To condenser(R)

To chassis

Fig. 125.-Underside views of Unit No. 3, showing
wiring.

Switching Heavier Loads
Where a number of lamps are to be switched at

one time the small contacts of the relay incorporated
would not last long and a power relay is required to
do the main switching. The basic circuit is shown in
Fig. 127. The D.C. supply will have to suit the relay
used. A.C. may be used with special relays, but it may
give rise to " humming " under some conditions.
The H.T. supply of the P.E.C. unit (Nos. x or 2) may
be used to operate the power relay in some cases.

Baby's Wandering Alarm System
Any of the units may be used. Arrange as in Fig.

128.
The unit must be totally enclosed so that the child

will not tamper with it, or it may be placed in a
cupboard or another room with only the light window
projecting.

Light Baffles
Where a beam of light is to work in the daytime or

To A.C.
mains

The Light Beam
A beam of about 12W.

intensity and the size of the
anode of the P.E.C. will
work the unit. However, a
24W. low voltage lamp is
best used as in Fig. 129.
A low voltage is used as
the filament is then of the
more compact type used in
automobile headlamps.
Either 6, 12 or 24V. types
may be used.

Unit " A "
This is made from a

coffee powder tin fitted with
a small double pole bayonet
holder and a headlamp bulb.

The lid has a tube of cocoa
tin metal soldered in place
as in Fig. 129A. The tube is
serrated at the end and the
serrations turned over for
tin. to act as an end stop
for the lens. A few tinplate

PE.C.unit with WC
contacts. Use relay

-No. 229 (Sallis).
/e"

Red Black
To mains at fuse

board or at wall socket.

Fig. 126.-Using a photo -switch to control a porch lamp.



Photo -switch D.C.supply
points.

Anti -spark device.

PEC. unit in
recess,cupboard,etc.

Rela
Switched

circuit.

Fig. 127 .-Circui
for switching heavy

loads with P.E.C.
units.

Lamphouse
on woll,or in

cupboard, etc.

Fig. 128.-` Wandering baby' alarm.

clips are soldered inside to hold the lens.
This must be of the " magnifying " type; that

used in the prototype was No. 5, 38mm. dia. and
3iin. focal length available from Messrs. H. W.
English, Rayleigh Road, Hutton, Brentwood, Essex.
No. 24 lens is somewhat cheaper and has a focal
length of 21in. which might prove suitable. In any
event do not cut the tube to length until the correct
focus has been found by trial and error.

Focusing the Lens
Connect up the lamp and place a piece of paper the

size of the P.E.C. anode at about the distance re-
quired in operation. Now move the lens backwards
and forwards until the filament (upright) fills the
oblong piece of paper as fully as possible. Note the
distance from lens to lamp and build the unit to this
dimension.

Fig. 129 (Below)-Two light beam units.

Fig. 131 (Right)-Wiring diagram and theoretical
circuit of counting device.

Large, tin.

Lens

A

Convex
lens.

Slide fit.

Tinplate tube
3b Ion

Card washer behind
lens, held by tin plate

clips.

Standard size
lamp up to 100w.

Small tin
Bracket.

Lamp up
Bracket. to 25.w,

To supply
voltage.

Li Paint camera block
inside.

LIGHT.

Round baffle.(hardboard).

Fig. 13 . -Light
baffle construction.

Square baffle. hardboard).

Unit " B "
A more powerful, but rather large beam source

may be used if the apparatus of Fig. 129B is used. A
large type lamp is fitted, one can slides in the other.
In the prototype the lens used was No. 28 from
Messrs. H. W. English but possibly the imperfect,
cheaper No..1232 will also suit. The prototype lens
has a diameter of 92mm. and a focal length of 3lin.
Since the unit can be focused most lenses may be
used and lamps changed at random. If the lamp's
case is painted black on the outside it will not over-
heat; 24V. lamps are obtainable in most wattages
and give the best results.

Counting Devices
The counting device shown in Fig. 131 is made up

on a baking tin and if the two terminals fitted are
shorted, the dial mechanism clicks over one number.
If a bell -push is fitted to the terminals, each time it is
pressed the dial moves once. If the device is wired to
the terminals of any of the photo -switches so far
described, interruption of the light beam will cause
the counter to move " one."

Most of the parts are standard. The filament
transformer should be 2A at 6V or any standard
pentode output type. The metal rectifier is bridge
type, full wave, 6V or i2V at 4A. Also required are
a P.O. counter for 4 or 6V and an electrolytic
condenser 6 or 12V, looµ F. approx. For safety,
earth chassis and one photoswitch terminal.

2 or 4v
PO

counter

(To be continued)
Mains A.C.

Terminal Each contact of these
block count 'one!

To Photo
switch Mains A.0terminals.

Metal rectifier
(4 amp, 6v.)

x

C

6v rado type
filament transformer EElectrolytic 100 mfd or more. 12v.
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PROJECTION

SCREEN
described by
" Helios"

2 Pieces half round moulding or t piece I'd/a,
broomstick approx.. 4ft. long and sawn down centre.
Screen material is then sandwiched between both
sections by screwing as shown

2 Uprights fashioned from light gauge
metal tube 1/2 0. d. approx.. 3ff long.
As an alternative -light angle may be used
Note - top fixings are slotted to enable
the screen to be tautened

2 Pieces 1112%1/2.' section timber same length as top
member and used to retain bottom of screen in
same fashion as top member

AGROWING number of photographic
enthusiasts are making colour trans-
parencies and require an easily and

cheaply made screen on which to project
their masterpieces. Storage space being at a
premium in the average household it is
essential that the screen be capable of being
folded away when not in use and also capable
of quick and easy erection.

Tools required to make the screen are: Saw, screw-
driver, brace and bits (fin. and fin.), flat file, cold
chisel and hammer. If the timber is not purchased
ready cut to size and planed, then a hand plane will
be required too.

The screen should be made to a size to suit the
user's requirei Aents. The dimensions given here are
merely for guidance.

The component parts can be seen in Fig. x. The
top is an ordinary sin. dia. broomstick sawn down its
entire length. The base comprises two pieces of
wood-any wood will do-about x fin. wide x fin.
thick.

Light gauge tubing fin. dia. is specified for the
sides although an alternative such as slotted angle
metal would be quite suitable. The ends of the
tubes are hammered flat for tin. at one end and about
3fin. at the other. Slots and holes fin. wide are cut

9 in the flattened ends as shown. To cut the slots drill
fin. holes at the two ends of each slot, chisel the metal
out between the holes and finish off with the flat file.
You'll have to lay the flat end on something similar
to a blacksmith's anvil when doing the chiselling
operation.

In addition to these items the following sundries
are required: small tin of matt white paint (photo
shops sell a special white paint for the job); 4 bolts
s fin. long x fin. dia., with wing nuts; 2 No. to
woodscrews, zfin. long; 24 No. 8 woodscrews, sin.
long; 8 flat washers with fin. holes.

F14. 2 -The screen folded.

The feet are made from 2 pieces
timber ex 11/2x

Fig. 1.-The rear view of the
erected screen.

Ff

To assemble the components, the linen material
(which should be somewhat shorter on its longest
dimensions than the wood base pieces) has one edge
clamped, between them. The two pieces are held
together with 12 screws. The opposite side of the
screen is similarly screwed between the two halves
of the broomstick which forms the top.

Drill kin. holes through the ends of the top and the
base to take the bolts, as shown in Fig. x. The two
tubular sidepieces are attached, using wing nuts and
flat washers. The object of the slotted holes is to
enable the linen screen to be stretched tight when
erected.

The two feet are attached to the base by the long
woodscrews. Drill kin. holes for the screws in the
feet so that they will twist around when the screen
has to be folded away.

The screen itself should be given a coat of matt
white. A fin. wide black border enhances the
appearance. The frame may be left plain or painted.

To fold up when not in use see Fig. 2. Remove the
top two wing nuts, take the broomstick away from
the uprights, and replace the wing nuts. (Replace
the nuts immediately-if they are laid down some-
where they will mysteriously disappear for ever!)
Fold the uprights down behind the base. Roll up the
linen screen on the top, painted side inwards. Turn
the two feet parallel to the base and tie the lot up with
two pieces of tape or string.
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By W. A. Agnew

THE designers of illuminated transparency
viewers have to provide a light compact piece
of equipment whose functional efficiency has

to be combined with styling and appearance;
consequently the size and weight of the battery is of
paramount importance and has to be limited to
achieve portability. The use of an external battery of
larger dimensions would allow longer viewing and by
judicious modification, the advantages of the original
portable design for short-term viewing can be
retained. The larger battery is of particular value
when mounting transparencies

Fig. 1. shows the two miniature sockets mounted at
the rear of the viewer into which an external 3V.
cycle lamp type battery is connected by means of two
plugs mounted on a Bakelite strip and a short length
of lightweight flexible wire.

The details given can be modified to suit almost
any type of viewer. The interior should be examined
first of all to decide the position of the holes for the
sockets so that when mounted, they do not foul any
of the interior contacts or the push-button switch
arrangements. Having decided on the position mark
a centre " pop " with a scriber and drill a pilot hole
with a *in. metal drill followed by a *in. size. The
sockets are mounted in position with the lock nuts
provided.

A 2111. length of plastic flexible wire is soldered to
the socket tag and to the flat switch contact piece
which lies flush with the bottom of the case. A 1iin.
piece of similar wire is soldered to the raised brass
contact which forms the remaining part of the switch
the opposite end terminating in a miniature clip -on
grip which is attached to the brass strip connected
to the bulb holder. Fig. 2 shows additional wiring.

A terminal tag is fixed under the assembly nut on
the centre contact of the bulb holder and is connected
to the remaining socket. The plugs supplied with the
sockets are then mounted on a small piece of Paxolin

Fig. x.-Showing the viewer with cover removed.
to line up with the socket entries and a length of
flexible wire soldered to them. The two ends of this
flex are soldered to a cycle battery. The internal cells
normally employed in the viewer are removed when
the external battery is used. The illumination is
controlled in the usual way by operation of the push-
button switch. To use the viewer in the normal way
the clip on the flexible wire is removed from the
contact strip and folded down out of the way after
which the small cells are clipped into place.

A container can be made up from light wood
covered with Fablon or painted to match the viewer
case. All the materials required were obtained from a
radio dealer specialising in ex-W.D. surplus material
for 3s. excluding the battery, which costs is. 6d.

Fig. 2.-The additional wiring.

x. Turnabout
HERE is a perfectly straightforward addition

sum: -
7213
34652354
5893

1 8 2 5
Can you re -arrange the figures in each line across, but
not changing any figure from one line to another, so
that the total remains the same?

2. As the Crow Flies
T ET us assume that Cambridge and Nantwich are
la exactly 128 miles apart as the crow flies and that
Leicester is precisely half that distance from either.
I am at Barton -on -Humber which is 104 miles from
Cambridge and 88 miles from Nantwich. If I proceed
by air in a straight line to Leicester, how far will I
have to travel?
Answers 'sawn zL, = .178 S jo too.' arunbs

Si ratsao!al incaj aDuntsw Atu aroja2aqt tg 1 S =

f9 X 18 = 18(81- + JO z88 + 0.
= u1 aputtsw alp jo alunbs aqy

Sz 68
65E8
zi7S E
E 5 of
ILEz

sir
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KNOWLEDGE

THAT HAS

ENDURED WITH THE

PYRAMIDS

A SECRET METHOD FOR
THE MASTERY OF LIFE

WHENCE came the knowledge that built the Pyramids and the mighty
Temples of the Pharaohs? Civilization began in the Nile Valley centuries
ago. Where did its first builders acquire their astounding wisdom that

started man on his upward climb? Beginning with naught they overcame nature's
forces and gave the world its first sciences and arts. Did their knowledge come from
a race now submerged beneath the sea, or were they touched with Infinite inspira-
tion? From what concealed source came the wisdom that produced such characters as
Amenhotep IV, Leonardo da Vinci, Isaac Newton, and a host of others?

Today it is known that they discovered and learned to interpret certain Secret Methods
for the development of their inner power of mind. They learned to command the
inner forces within their own beings, and to master life. This secret art of living has
been preserved and handed down throughout the ages. Today it is extended to those
who dare to use its profound principles to meet and solve the problems of life in
these complex times.

This Sealed Book -F R E E
Has life brought you that personal satisfaction, the sense of achievement and happi-
ness that you desire? If not, it is your duty to yourself to learn about this rational
method of applying natural laws for the mastery of life. To the thoughtful person
it is obvious that everyone cannot be entrusted with an intimate knowledge of the
mysteries of life, for everyone is not capable of properly using it. But if you are one
of those possessed of a true desire to forge ahead and wish to make use of the subtle
influences of life, the Rosicrucians (not a religious organization) will send you A
Sealed Book of explanation without obligation. This Sealed Book tells how you, in
the privacy of your own home, without interference with your personal affairs or
manner of living, may receive these secret teachings. Not weird or strange practices,
but a rational application of the basic laws of life. For your complimentary copy
address your request to: Scribe T.K.N.

ghe ROSICRUCIANS
25 GARRICK ST. (Am oRc) LONDON, W.0 .2, ENG.

The initials A.M.O.R.C. indicate the true and authentic Rosicrucian Order.
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YOU CAN'T HELP EARNING MORE I
WITH NEWNES

Radio & TV Servicing,,,,,,,,,,,,,,,,,,-,_:

r -

,1111,
t, 'IV

OR YOU CAN HAVE INSTEAD--
.

AND 1959/60 MODELS

750 Models
in 7WO handy

volumes

All the data you
need to keep the newer

sets working efficiently.

The 1958-59 Volume contains
6'/2 pages

of data, circuits, components
and chassis

layout diagrams
for over 00

popular odels.
TV, Radio,

Tape Recorders
and Record

Reproducers,
etc.

DATA FOR 1958159

The 1959-60 Volume
pro-

vides all the wanted servicing

data for 350 popular
models.

656 pages. Includes recent

developments,
servicing

hints, etc.
;amine one

or both r -
-stocks are

limited, ALI
NOW 1

2,300 Popular Models
(PRE 1954-1960) IN SIX PACKED VOLUMES

You need Newnes complete Data Library now because viewers are
keeping their sets longer. This means more servicing, more maintenance
FOR YOU. Here you have everything you need for profits-over 2,300
popular models, over 3,800 circuits and diagrams (pre 1954 to 1960).

The set includes all the models in the two volumes offered
separately on this page. You will earn more for years to
come-you can't help doing so! Check this for yourself by
sending for Free Examination. You'll be amazed.
TELEVISION  RADIO  RECORD REPRODUCERS
TRANSISTOR PERSONALS  TAPE RECORDERS

George Newnes Ltd.,
15-17 Long Acre, London, W.C.2

Please send me the book or books I have selected, without
obligation to purchase. I will either return the book or books
in 8 days, or send the deposit 8 days after delivery, then the monthly
subscriptions as set out on right, until the total subscription
price of the book or books I have selected has been paid.

Full Name

Address

Occupation

(Or Parent signs if you are under 21)
RV/159/1188

Tick(shwheee annliealde

HouseOWNER

Householder

Living with Parents

Lodging Address

Over 3,750 pages of Servicing Data for Ace, Alba, Ambassador,
Argosy, Armstrong, Baird, Banner, Beethoven, Berec, Brayhead,
Bush, Capitol, Champion, Channel, Collaro, Cossor, Cyldon,
Dansette, Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco,
Elizabethan, E.M.I., Emerson, English Electric, Ever Ready,
Ferguson, Ferranti, G.E.C., Grundig, H.M.V., Invicta, K -B,
McCarthy, McMichael, Marconiphone, Masteradio, Motorola,
Murphy, Pageant, Pam, Perdio, Peto Scott, Philco, Philips, Pilot,
Portadyne, Pye, Pye Telecommunications, Radiomobile, Rainbow,
Raymond, Regentone, R.G.D., Roberts' Radio, Sobell,
Spencer -West, Stella, Strad, Ultra, Valradio, Vidor, Walter, Webcor.
In addition-every purchaser receives 2 years' Free Radio

and TV Postal Advisory Service.

JUDGE FOR YOURSELF
WITHOUT OBLIGATION

7 DA YS' FREE TRIAL

TICK YOUR CHOICE BELOW

RADIO / TV SERVICING, 6 VOLUMES
(1954/60 Models)

11/- Deposit. 20 monthly payments of 111-, paying £11111s.
Cash in 8 days £11.,

2 VOLUMES (1958/60 Models)

15/- Deposit. 9 monthly payments of 10/-, paying £5/5s.
Cash in 8 days £5.

E (1958/59 Volume)

12/6 Deposit. 4 monthly
payments 101-, paying 52/6
in all. Cash 50I-.

E (1959/60 Volume)

12/6 Deposit. 4 monthly
payments 10/-, paying 52/6
in all. Cash 50/-.



TRADE NOTES "
A REVIEW OF NEW TOOLS, EQUIPMENT, ETC.

New Pipe Bender
Anew British made, I din. capacity, hydraulic

three-point bending machine is now being
manufactured by Chamberlain Industries Ltd., of
Staffa Works, Argall Avenue, Leyton, London, E. to.
The bender consists of a powerful hydraulic pump
ram unit, a forming head assembly and centre formers
for +in. to Iin. nominal bore pipes to B.S.S. 1387.
A particular feature of the machine is the angle of
bend indication marks cast in one end of the formers
which provide a useful guide during the bending
operation. The price of the complete machine,
including formers and the wooden case, is £35.

Sif bronze Price List and
Welding Chart No. 2

THE Suffolk Iron Foundry (192o) Ltd. of Stow -
market, supply free copies of their illustrated

price list on application. Also available from the
same firm is a quick reference welding chart. This
chart gives at a glance conversion factors and tables,
temperature scales, flame temperatures, gas values,
melting points and welding data for Sif bronze
welding on mild steel and mild steel fusion welding,
and other information. Chart No. 2 in this new
series is printed in two colours and costs 2S. to cover
the cost of packing and postage.

Improved Hedge Trimmer
WOLF Electric Tools Ltd. now supply an

improved version of their hedge trimmer
attachment. It has an increased cutting capacity and
is ideal for trimming or hard cutting back on hedges
and small shrubs. The cutting blades are now ain.
longer giving a blade length of 12in. In addition the
gears have been modified to give a slower cutting
speed. The trimmer can be used with any of the
Wolf power tools. The retail price is £5 19s. 6d. with
a patent clippings bag as an optional extra at 19s. 6d.

Iteddi Soldering Gun
THIS attractively designed soldering gun is ready

for use with a capacity of 6oW. in a few seconds.
It has a built-in twin focused spot lamp and a special
tip which heats only at the point of soldering. It is
well balanced and has a sensitive trigger action. The
gun uses very little current due to shoft
heating time. It is suitable for of l 15V.
A.C. or 22o/25oV. A.C. and carries
a twelve month guarantee. The price
i s £3 I2S. 6d. and it is manufactured
by Red Handle Products Ltd., of 26 Henrietta
Street, Coventry.

Adjustable Square
THE Moore and Wright adjustable square is an

entirely new tool, it will not only show if there is
an error in squareness but the fitted micrometer unit
enables the exact amount of inaccuracy to be
measured. The manufacturers are Moore and
Wright (Sheffield) Limited, of Handsworth Road,
Sheffield, 13. The retail price is £1 5.

The Staffa pipe bender.

Wolf's hedge trimmer attachment.

The solder-
ing gun
ready for

action.
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New Record Player
MAGNAVOX are producing a new monaural

record player, called the " Manhattan." The
Magnavox M.6oz measures r9in. x r5in. x 8iin.
and is finished in blue and tan. This record player
uses a 7in. X 4in. elliptical wide -range speaker and
the Magnavox Standard auto -changer operates at
161, 33j, 45 and 78 r.p.m. There is a crystal
turnover cartridge with a s mm. sapphire stylus for
L.P. discs and a 3 mm. sapphire for 78 r.p.m. The
address of Magnavox is 129, Mount Street, London,
W.I.

A New Drawing Material
ALMOST every man who makes things, and this

includes most of our readers, requires to work
from a drawing. Drawings in the workshop are likely
to damage easily and it is for this reason that a stable
and almost indestructable drawing material has been
introduced by the NIG Manufacturing Co., Ltd.
This material is almost impossible to tear or " dog
ear " and should be of interest to the owner of any
workshop from the smallest to the largest. The
address of the manufacturers is 3-9 Dane Street,
High Holborn, London, W.C.r.

The Carver Rack Clamp
THE Carver Rack Clamp is claimed to have many

more advantages over the more conventional
clamp. It has a short shielded screw, which will
outlast ordinary clamp screws and give a powerful
grip without distorting the clamp. The shield pro-
tects the screw from weld spatter damage. The
clamp's fine pitch screw, with its hardened end, gives
over r,000lb. grip. There is no long screw to bend or
allow side play. It can be operated in reverse as a
jack and can be used as a wrench, for, with its tilting
pad, the rack clamp engages slotted ring nuts per-
fectly. There is a choice of Model T.186, with 6in.
capacity, at 4" Its. 6d. or rein. capacity Model T.2o5,
at La 2S. 6d. Also available is a heavy duty model.
Enquiries should be made to Carver & Co.
(Engineers) Ltd., Eldon Street, Walsall, Staffs.

Stanley Sabre Saw and
New Side -cutting Blade

THE Stanley Sabre saw, which can also do the work
of a rip or crosscut saw, band saw, keyhole saw,

hack saw, jig saw and (inverted in the vice) fret saw,
can be used with a special new blade which cuts
sideways. It can cut parallel to and only lin. from the
base of a wall and by adjusting the base of the saw and
fitting d special flush cutting blade it will cut right up
to a wall.

Other features of the sabre saw are the built -in -
blower to keep the working area clear of debris and
the wide variety of easily changed blades available
for cutting a wide range of materials. Saw prices are
425 (heavy duty) and £29 (extra heavy duty). The
new side -cutting blade and flush -cutting blade cost
9s. 8d. each.

Magnavox "Manhattan" record player.

The new rack clamp.

(Below) The Stanley Sabre saw.
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RANGER -3
PERSONAL

POCKET RADIO
FULL TUNING OF MEDIUM WAVEBAND AND

AMATEUR TOP BAND (120 metres to 500 metres)
 LUXEMBURG GUARANTEED

(where normally receivable)
* Full Station Separation
* Calibrated Dial
* Fingertip Control
* 6 Month's Battery Life
* Fitted Volume Control
* 3 High Gain Transistors
* Size 41 x 3 x 11 in.

[-TOTAL COST with
Personal Earphone,

Cash or 79 /4 P.P,
C.O.D. / 1/6

Battery, Transistors, etc.
All parts sold separately

and guaranteed- - ---
FULL PICTORIAL BUILDING INSTRUCTIONS FREE ON

REQUEST: EASY TO BUILD!
Continental as well as local stations-GUARANTEED!

'WE SPECIALISE IN COMPONENTS MINIATURE OR1
STANDARD: VALVES, CRYSTALS, TRANSISTORS,
AND TUBES:- CATALOGUES FREE ON REQUEST'

* NO EXTERNAL
AERIAL OR EARTH

* AFTER SALES SERVICE

 OVER 50 DO-IT-YOURSELF, ALL TRANSISTOR PROJECTS 
MEDIUM, LONG, SHORT WAVE RADIOS, PORTABLE, POCKET
OR EARPHONE TYPES. GADGETS, AMPLIFIERS, FM.,

TEST UNITS, TRANSMITTERS, HEARING AIDS
 DETAILS FREE ON REQUEST 

Henry's Radio Ltd DEPT. PM
5 HARROW ROAD, LONDON, W.2

PADdington 1008/9 Open Monday to Sat. 9-6, Thurs. I o'clock.

PRECISION TOOLS
14 DAYS

FREE
TRIAL

TOOLROOM .35/-
CLI N 0 METERS (Micrometer Bubble Type)

An Engineer's Clinometer of great precision.
Main scale is divided 0-20 deg. in I deg. divisions
and angles to within minute can be read
speedily on the micrometer thimble. For their
original military purpose a clip was fitted to the
base but this clip can be easily removed in the
Machine Shop. Nett weight 22 oz. Length of
base 34 in.

Moore & Wright COMBINATION SETS
with hardened and drop forged steel heads and hardened
and tempered blades. The protractor is graduated to read
from zero to 180 deg. in both directions. A spirit level
is fitted to both the square and protractor head. The I2in.
rule in accurately graduated and is hardened and tempered.
Complete set with protractor square head, centre head
and I2in. rule in wood box. Current cost 1E4.15.0a I Is. 8d. Brand new and perfect.

CHARLES FRANK LTD
67-75 SALTMARKET, GLASGOW, C.I
Phone: BELL 2106/7 Established 1907
Britain's greatest stocks of new, used and Ex -Govt. Optical and

Scientific Equipment. Send for illustrated catalogue.

363

10 SPANNERS
A most useful multi -purpose spanner
of original design. Accurately
machined in high tensile steel to
fit ten different nut sizes. Plated
hand grips adjustable for use
at either end, provide ample
protection to the hands, per-
mitting maximum lever-
age. Available in three
colour coded models for
Whitworth and B.S.F.,
Metric or S.A.E.
sizes. Made for
the craftsman-
good for a life-
time.

21/-
FREE Write for illus-
trated catalogue of complete
range of "Leytoo/s."

MULTI JAW SPANNER
LEYTONSTONE JIG & TOOL Co. Ltd.
LEYTOOL WORKS, HIGH ROAD, LEYTON, LONDON, E. I 0

Telephone:

THE "ULMIA" MITRE SAW
Cuts with precision, Mitres, Half Mitres,

Quarter Mitres and Squares

A real necessity for accurate picture framing

* CUTS RIGHT AND LEFT HAND

* SPRING LOADED STOP AT ALL ANGLES

No. I cuts up to 2" x 2"
No. 2 cuts up to 4" x 4"
No. 3 cuts up to 6" x 6"

Carriage Paid

C6 0 0
Ell II 0
LI 6 5 0

Send P.C. for illustrated folder on " Tools for Mitreing"

S. Tyzack & Son Ltd
341-345 OLD STREET, LONDON, E.C.I.

Telephone: Shoreditch 8301 (10 lines)
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* Permanent Magnets in action *

gmovz/49 seualf Pioin
dAdled kale . . .

lust another of the countless

workshop uses for "Eclipse'
Magnets. A pee of mild steel
on one pole of a powerful magnet

is all you need. Set other salon

metutes of "Eche. " Magnets
In "Small Magnets are se
Versank!". a new bookler maul -

able from your usual fool dealer

PERMANENT
MAGNETS

Made by James Neill & Company (Sheffield) limited
and obtolnOble from oil tool distributors

PM 41

AMAZING OFFER!!
POWERFUL 6.12 v D.C.

vim`' MINIATUREftLiterrtj MOTORS.

OFFERED ATA FRACTION OF MAKERS PR/CE

April, 1961

WHY NOT BUILD AN AUTOCHANGER
RECORD PLAYER FOR £12.2.6?

Shop value £18. Cabinet 17" x 15" x 8f" with 2 -valve
Amplifier to fit, £5.5.0 (carr. 5/-.). B.S.R. U.A.8 4 -speed
Autochanger, £6.10.0 (extra carr. 2/6). Wired in 15 mins.

TAPE RECORDER FOR ONLY £17.17.0
(10/- carriage) A QUALITY ARTICLE.

Valves EZ80 , ECC83, ECL82,
DM70, Acos Crystal "mike",
850ft. Tape and extra spool.
3i" /sec. Mike and Radio
inputs; Vol. on/off to ,e;
Ext. L.S. and Monitor. Fast
forward and reverse. Cannot
be accidentally erased. Magic
Eye indicator. 7" x 14"
Speaker. Cabinet 14" x 111"
x 7". Supplied completely
built and in cabinet.

5 different packets each 1 gross WOOD SCREWS 5/- (post
1/6). 250 mixed self -tapping P.K. SCREWS 5/- (post 1/6).

LISTEN
WITHOUT INTERFERENCE

Fully built V.H.F./F.M. Set for
£8.8.0 (3/- post). Covers 88-95
Mc/sec. Wired, aligned and tested.
Mullard permeability tuner and 4
valves (ECC85, ECL82 and two
EF91), + 2 diodes. Cheap room
dipole, 10/-. 300 ohm twin feeder,
6d. yd. Available as self -powered
tuner chassis at £7.10.0(p. &11.3/-).
B.S.R. "MONARDECK FOR TAPE SINGLE SPEED. Our
price only £8.10.0 including 850ft. 1st grade tape, carr. paid.
Cabinet to fit "Monardeck" £3 (carr. paid).
COLLAR() STUDIO TAPE TRANSCRIPTOR. 3 MOTORS.
3 SPEED. Push Button Controls. £12.10.0 (10/- carr.).

GLADSTONE RADIO
58a HIGH STREET, CAMBERLEY, SURREY (tel. 22791).
247 NEW RD., PORTSMOUTH and 56 STOKES CROFT,
BRISTOL, 1. (Camberley closed Sats. Bristol and Ports-
mouth Weds.) Write for details of terms. 6d. for Catalogue.

Orders to Camberley.

Size If" x 11"
diam. Latest de-
velopment. Ex-
tremely power-
ful with low
consumption.
Weighs as little
as two ounces
and totally en-
closed in poly-

thene protective case. "Three position switch; forward,
reverse and stop. 7,000 r.p.m., self-lubricating and long
life sintered bronze bearing; 15/6, post 1/- Ask for free
flexible drive. Special price for quantities of 50.
SOLENOIDS, 12v. D.C., as used for automatic door
bolt. 31" arm, f" movement. 5/- each, post 1/6.
GEARED CAPACITOR MOTORS, 220-240 volts, 50 cy..
300 r.p.m., also spindle for 1,425 r.p.m., 75/-, post 3/6.

h.p. CAPACITOR MOTORS, 230-240 volts, 50 cycles,
1,420 r.p.m.. f" shaft, resilient mounting. Or f " shaft,
standard foot mounting. Either type 85/10/0, cge. 10/-.

L. WILKINSON (CROYDON) LTD.
19 Lansdowne Road, Croydon, Surrey CROydon 0839

THE "ANGLIAN" SAWPLANE
L15 - 0 - 0

Shown with the 8" Circular Saw
Attachment. Ex Stock.

Ex Works

8" Rise and Fall Circular
Saw Attachment 85/ -

PLANES, SAWS,
DRILLS, BUFFS,

REBATES, GRINDS
All enquiries to:
EAST ANGLIAN
TRADING CO.

5 Guardian Road. Norwich
Norfolk, NOR SSA

NYLON P.T.F.E.
ROD, BAR, SHEET, TUBE, STRIP, WIRE

No quantity too small List on application

BRASS  COPPER  LIGHT ALLOYS
ALUMINIUM  BRONZE

H. ROLLET & CO. LTD
6, CHESHAM PLACE, LONDON, S.W. I

BELgravia 4300

Also at Liverpool, Leeds, Manchester, Birmingham

14" T.V. TUBES! I "SOLO" SOLDERING
36/24 35/_, TOOL
Salvage purchase of guaranteed re- 12/6
placement 14in. tubes. Carriage 5s.

COMPASS 12/6
Type P10. 611n. dia. A.M.P.
Transit case included. P. OP. 3s. 6d.- - - - - -- 110 v.. 6 v. or 12 v. (special adaptorSPEAKERS 8/9 1 for 200/250 v., 10/- extra). Auto.
To clear. Ex. Mid. salvage. 5, 6 I matte solder feed including reel of
Sin. and 7 41n. P. & P. 2s. 9d. 1 Solder and spare parts Cannot burn.

31n. and 7 4in. 15s. 9d. Brand In light metal case with full instruc-
New. P. az P. 2s. 9d. Bons for use. Post 3s. 6d.

LA TEST
FREE
LIST

DUKE & CO. (LONDON) LTD.
621/3, ROMFORD ROAD, MANOR

PARK, E.12 ILF 6031/3

Liverpool St.
Stn. -Manor
Park 10 Mins.
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The Editor does not necessarily agree with the
opinions expressed by correspondents

Dining Table Work Bench
SIR,-I live in a rather cramped flat where there is

insufficient room space indoors for a permanent
workshop. I have a workbench installed out of doors
on a veranda attached to the flat but owing to the
cold weather we have recently found it impossible to
work out there. I had to think up some other form of
bench which could be used indoors without taking up
any extra space. The photographs on the right show
the solution I found.

I have in my dining room one of the old fashioned
oak dining tables with a removable centre section.
When taken out it leaves a table 3ft. 6in. x 3ft. 6in.
As can be seen from the photographs, I have con-
verted this into a power bench, which can be turned
back to a dining table in a matter of minutes. The
motor is permanently fixed and is wired to a switch
occupying the place of the old screw mechanism.
A plywood base was screwed to the main frame of the
table; this holds all the tools and any small parts
being worked on. Photo No. 3 shows the motor con-
nected up to a small lathe and No. 4 connected to a
drill.

Perhaps this idea would interest other flat dwellers.
-F. W. Hudlass (Richmond).

Water -Suction Device
SIR,-In the article " A Useful Water -Suction

Device" in your January issue, a nozzle is used.
Why not make use of a T -pipe joint as shown in my
diagram? Did the author intend his gadget to act as
a pump which would suck out the tank water on
switching on the tap, without the aid of a cork? In
fact the device does not " suck " water. With the
T -pipe the tap should be switched off as soon as the
water has reached the tank.-W. David (Glasgow).

Author's Comments

I do not agree that a tee -
piece in place of the tapered
nozzle would be effective.
The fact that the nozzle to tap
emits only a small quantity of
water, but that at great force,
is the reason for the flood
water being ejected at a very
much faster rate than the small
quantity being introduced
from the tap.

Further, I cannot agree
that, with a T-pipejoint and
the switching off of the tap as
soon as the water reached the
tank, the latter would event-
ually be emptied. Why should
it? The result of the above
procedure is that one has
merely inserted a pipe full of water into a tank containing
liquid at a certain level; there is no movement at all
taking place, and nothing to encourage any.

An ordinary dining table . . .

with an electric motor underneath . . .

ran provide a home for a lathe and a drill.



Mr. W. G. Gooch's home-made plane.

Handle sunk
in to front

Mouth

Mouth 3 overall length

10'

24.

Wooden p ns

A Home-made Plane
SIR,-Over 35 years ago, when I was an apprentice,

I made a wooden plane. I have used it con-
stantly for removing the rough surface of sawn
timber, prior to planing smooth and, in fact, it is
still in use. The plane can be re -mouthed any number
of times.

The tool is shown above in the photograph and

Dimensions and details.

the main details of the plane can be seen in the
diagram on the right. It was decided to make the
plane in two halves and this is the best scheme as one
can fit in and wedge at the correct angle before
assembling. Beech was the wood used and the two
halves were finally glued together, with the use also
of wooden pins.-W. G. Gooch (Lowestoft).

A Power Bench Drill
(concluded from page 329)

tin. This will be found to leave roughly 4in. of
spindle above the top of the upper arm, which will
accommodate the three -step pulley and allow plenty
of play for automatic adjustment as the round leather
belt rides over it and the guide pulleys and then the
motor. Fig. 1 shows this. With the spindle thus
positioned, a clearance of about yin. to the table is
made available (ample for most jobs) and this distance
may be further increased in exceptional cases by
removing the table and its support, and using the
base as a table.

See that both collars are fixed so that the ball races
engage the top and bottom of the feed block firmly to
prevent any vertical play, and that the two bolts
passing through the handle are screwed home with
only sufficient clearance to permit the necessary
up-and-down movement minus any side play.

Power and Speeds
A / h.p. motor provides sufficient power and

should be furnished with a four -step pulley-say:
2111., 3in., 4in. and Sin. If it has a speed of 5,425
r.p.m.-as most do-the following drill speeds will
be available:

Motor Drill Speed of
pulley pulley drill

zin. 3/in. 814
2in. 2/in. 1,40
3in. 3/ in. 1,221
zin. 'fin. 5,628
4in. 3iin. 1,628
3in. zlin. 1,710
5in. 3/in. 2,035
4in. z/in. 2,280
3in. z fin. 2,443
Sin. 2/in. 2,850
4in. x fin. 3,257
Sin. rfin. 4,071

It is not necessary constantly to change speeds
unless long periods of drilling with particularly small
or large drills have to be undertaken. The author
normally works at 1,221 r.p.m., i.e. the 3in. motor
pulley in gear with the 3iin. drill pulley. Option
should be exercised in favour of using a larger motor
pulley than that used on the drill for the reason that
the round leather belt grips better on the grooved
drill pulleys than on the vee motor pulleys. At the
same time, a certain amount of " slip " is sometimes
an advantage, e.g. when the drill jams; the motor can
be switched off quickly before damage is done to the
drill or the work.

Steam is Best, or is it ?
(concluded from page 352)
What Might Have Been

If the money spent on diesel locomotives had been
spent on improving the steam locomotive, and
building new super -efficient types, the position
to -day would be far different. The introduction of
modern boiler -washing and lubrication techniques,
electric lighting for destination, classification, and
inspection lamps, ball and roller bearings wherever
possible, and boilers to burn the surplus coal that the
National Coal Board cannot sell are a few of the
improvements possible. On top of that, you get
four more steamers for the price of one diesel!

Money spent on rebuilding and improving steam
locomotive depots would make grime and dirt things
of the past. As to availability, a " dead " steam
locomotive can be got ready in an incredibly short
space of time by blowing steam into its boiler from
either a stationary boiler, or from another engine
already in steam. She would be ready as soon as the
fire had burnt through. Finally, there is nothing
that a diesel locomotive can do, that a steam engine
cannot do better and at less cost 1

I

4
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AVO
The pre -paid charge for small advertisements is 9d. per word, with box number 1/6 extra (minimum
order 9/-). Advertisements, together with remittance, should be sent to the Advertisement
Director, PRACTICAL MECHANICS, Tower House, Southampton Street, London, W.C.2.

MODEL PARTS
CATALOGUE of L.B.S.C. Locomotive

Blueprints and Castings. Price 1/-.-
Kennion, Hertford, Herts.

"EVENING STAR"
2-10-0 by L.B.S.C.

(Extract from recent letter)

" Dear Wilwau,
"-a 5in. Gauge Evening Star would

pull your foundry up by the roots, etc.,
etc."
Dear Curly frae Purley,

You were never one to make rash
statements or phoney claims about your
engines but I think I ought to tell you the
roots at Hardgate are now firmly estab-
lished, and they maun be gie hefty roots for
they cover a few thousand sq. ft. I believe
the roots extend right doon tae Milngavie
where ye helped me plant Wilwau Castings
15 years ago. That makes the roots four
miles long if they're an inch. I'll tell ye what
if you would like to build Evening Star in
5in. G. yersel I'll supply a' the castings
right down to the C. Iron brake shoes.
When ye get it feenished bring it up tae
Hardgate and fetch the biggest hook ye
can lay hands on. No need for ye tae bring
a chain, I'll borrow the longest drag chain
in John Brown's Shipyard which is just
doon the road a wee bit. We'll dump the
chain doon at one end o' the building and
we'll tak' an end apeice. You'll tak' the
high road an' I'll tak' the low road an' I'll
be at the other end afore ye. While I'm
waiting on you coming (or going) roond
the bend I'll tak' a walk doon tae the
Information Bureau tae find oot how tae
tie a granny knot in a chain. Come tae
think o' it we might make an awful mess o'
the golf course which lies between Hard -
gate and Milngavie. Just imagine what
the members would say when they dis-
covered a couple o' hundred new bunkers
had sprung up (or doon) overnight. Tell
ye something Curly, some o' these guys
wi' the fancy sweaters couldnae hit a golf
ball wi' a Myford lathe.

Wilwau

P.S. I hope to advertise some castings for
Evening Star, soon.
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" WILWAU " CASTINGS,
Hardgate, Clydebank, Scotland.
Tel.: Du8 3323
Tel.: Bea 2985

WOODWORKING
QAWBENCHES.-Cast Iron. Rise and
Li Fall. 6in., £6/19/6. 8in., £10/10/-.
Carriage extra. -Drysdale, 58 Commerce
Road, Wood Green, London, N.22.
QAWBENCHES.-6in. to 30in. from

£8. Motorised, £16. Petrol Portable,
£29. Bandsaws, £14. Logging Benches,
Bundlers, Splitters. Planers, Lathes.
Spindle Assemblies. Motors, Engines.
Deferred Terms. Send 2s., returnable, for
40 Page Catalogue and Bargain Offers.
List Free. -Beverley Products, South
Thoresby 31, Alford, Lincs.

HOBBIES
CATALOGUE NO. 14 Government- Surplus and Model Radio Control,
over 500 illustrated items. 2s. (refunded
on purchase). P/P. 6d. -Arthur Sallis
Radio Control Ltd., 93(B), North Road,
Brighton.
NEWTONIAN TELESCOPE

MAKING. Glass Blanks and Tools,
Grinding Kits, Plano -convex Lenses,
Optical Flats, Rarnsden Eye -pieces,
Barlow Lenses. S.a.e. for lists. -L. J.
Mays, 20 Clover Road, Timperley,
Altrincham, Cheshire.

METAL JOINTING. Our Service can
help you. All Materials supplied for: Silver
Brazing, Bronze Brazing, Soldering, Low
Temperature Aluminium Welding. Gilmour -
Vale Torches for Town and Calor Gas,
I9/6d., 2S/6d. and 33/6d. each. Small or
large orders welcome, enquiries from
Schools invited.
Illustrated list on request. 3d. stamp please.

G. M. VALE & Co., 55 Park Road,
Wellingborough, Northants.

HANDICRAFTS

NOW, MUSICAL BALLERINA MOVE-
MENTS ONLY 19/9 COMPLETE.
Ordinary movements from Its. 3d. Large
selection of ready to assemble kits. Call
at your dealer now, or send for our free
illustrated catalogue. Please send stamp.

SWISSCROSS LTD. Dept. V,
202 Tulse Hill, London, S.W.2

WATCHMAKERS
WATCH PARTS

For all makes of watches, tools, instruc-
tional books, etc. Special Kits for be-
ginners. Send 6d. for " Super Bargain
Catalogue." T. G. LOADER (Dept. B.),
Watchmakers' Mail Order Service,
Milestone Road, Carterton, Oxford.
rr HE FIRM that brought you Main-
'. springs at 6/6d. Gross now brings you
Friction Fitting BALANCE STAFFS, E.B.,
Oris, etc. -3 DOZEN NAMED (12 Calibres)
in box. ONLY, 5/- box, all popular.
Numerous other bargains. All Watch
Materials, Watches, Tools, Bracelets
supplied. All repairs undertaken. Send
for FREE lists -J. J. LAWSON, 95 Godwin
Street, Bradford 1.

PHOTOGRAPHY
BELLOWS, Camera, Enlarger, Process,

Industrial Collapsible Machine
Guards. -Beers, 4 St. Cuthbert's Road,
Derby. (Tel. 41263.)
PROJECTORS. Home Assembly Kits

from £5 17s. 6d. Fan Base Kit
£3 7s. 6d. Opticals: Screens. S.a.e.
Marshall Smith Ltd., 64 Norwich Avenue,
Bournemouth.
EXPOSURE METERS. -Build the 30s.

exposure meter as published in the
January issue of " P.M.", photocell,
meter movement and shunt resistor, avail-
able now, all size selenium photocells in
stock, also the new cadmium sulphide
resistance cell, s.a.e. details. -G. R.
Products, 22 Runnymead Avenue, Bristol,
4.

TOOLS

SELECTA
2 SPEED DRILL

plus 13 attachments. Everything new.
Full maker's guarantee.

112 10s. Od. the lot. Carriage 3/6.
DRYSDALE

58, Commerce Road, London, N.22
BOWes Park 7221

(14RINDING LAWN MOWERS PAYS,
NJ' other peoples' or your own. The
New Simplon 14in. grinding machine -
powered by your electric drill, costs only
£13 5s. carriage paid, and it's on approval.
Details from -A. W. ROEBUCK, LTD.,
Turvey, Bedfordshire.

FANTASTIC
TOOL KIT OFFER
Six Surform tools plus six Stanley tools

in handy rack, plus nest of five saws.
BARGAIN 95/- LOT

DRYSDALE
58, Commerce Road, London, N.22

BOWes Park 7221

BLACK & DECKER
D.500 kin.

ELECTRIC DRILL
Plus 10 attachments, everything new.

Full maker's guarantee.
BARGAIN f7 8s. 6d. LOT.

DRYSDALE
58, Commerce Road, London, N.22

BOWes Park 7221

WORKSHOP TOOLS
We can offer Black & Decker D -Soo and
20 item workshop multikit for only £7 7s.
Also Selecta-Revo, Wolf and Selecta
tools. LOWEST PRICES -QUICKEST
DELIVERY on all the parts to build your
own workshop tools as described in
articles in this magazine. Send 6d. stamps
for illustrated Catalogue

(P.M.) K.E.P. PRODUCTS LTD
Ashmead Road, London, S.E.8

FANTASTIC
SOCKET SET OFFER
Genuine Hand Forged Chrome Vanad-
ium 27 Piece King Hawk Socket Set in

fitted steel carrying case.
BARGAIN LS I8s. 6d. LOT
DRYSDALE

58, Commerce Road, London, N.22
BOWes Park 7221

PATENTS
PATENTING SERVICES. - Advice.

Qualified agent. -C. L. Browne, 114
Greenhayes Ave., Banstead, Surrey.
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HOME BOAT BUILDING
VULLY PREFABRICATED KITS TO
I: ASSEMBLE A BOAT AT HOME,
for two -berth Cabin Cruisers, fast runa-
bouts, canoes, prams, ENTERPRISE sailing
dinghies. Leaflets from Wyvern Boats
(Wessex) Ltd., Milborne Port, Sherborne.
BUILD YOUR OWN BOAT. Send

3/- for copy of " Home Boat Build-
ing." This contains 13 designs for amateur
construction. -Bell Woodworking Co.
Ltd., Narborough Road South, Leicester

ELECTRICAL
SELF -starting synchronous mtrs., 200/

250 v. 50 cycles complete with
detachable geared mechanisms. 10s. each.
-James S. Graham, 73 Acre Road,
Kingston -on -Thames, Surrey.

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase, -k h.p. 1,500 r.p.m. E7 13 9
h.p. 1.500 r.p.m. E10 7 6

H.P. TERMS h.p. 3,000 r.p.m. E10 7 6
AVAILABLE 1 h.p. 1,500 r.p.m. El 116 9

I h.p. 3,000 r.p.m. E1 116 9
Fully guaranteed by makers, approval against
cash. Carriage paid mainland. State voltage.

P. BLOOD & CO.
ARCH STREET, RUGELEY, STAFFS.

ALL TYPES OF ELECTRICAL
GOODS at extremely competitive

prices, e.g., 5 amp. Twin Cable, 35s. 100
yards; Lampholders, 7s. doz.; 5ft.
Battens, 49s.; quality and immediate
dispatch guaranteed. Request list.-
Jaylow Supplies, 93 Fairholt Road,
London, N.16. (Telephone: Stamford
Hill 4384.)
CABLES: 3/029 and 7/029 P.V.C. cable- twin and E., 9d. and 1/3 yd. 5% and
10% discount for 50 and 100 yds. respec-
tively, 1/- extra packing, c.w.o. Brit.
Stand. spec. -Lewis Electrical, 62 The
Broadway, Mill Hill, N.W.7. MIL. 6741.
DUILD YOUR OWN WELDER.
" Complete sets of plans and instruc-
tions to build yolir own 50 amp. (6s.);
100 amp. (12s.); 180 amp (14s.) welder,
variable output. -Plans Service Co., 7
Gilpin Road, Urmston, Lancs.

FOR SALE
MIXED B.A. Screws, Nuts, Bolts,

Washers, 21b. 7s. 6d. post paid.
Bifurcated rivets, 5s. ditto. -R. G.
McClelland, 1 Betetlah Road, Epping.
CYTRINGAN Welders 180 amp., £35.

Brochure from Pickhill Engineers,
Thirsk, Yorks. Sinderby 234.

GOVERNMENT
SURPLUS AND CLEARANCE
ROTARY CONVERTERS. In 230V. D.C.
Out, 230V. A.C., £7 10s.
MAINS 230V. ELEC. BELLS. Twin 6", 35s.
PAXOLIN PANELS, 12" x 6" x 35.

F.W. METAL RECTIFIERS, I2V., IA., 5s.;
2A., 9s.; 3A., 12s 6d.; 4A.. 16s.; 6A., 22s. 6d.
FIELD TELEPHONES: F. Type, 90s. pair.
PHOTO-ELEC. CELLS, 10s. Mounted 20s.
FERRITE ROD AERIALS, 5s. L & M, 7s. 6d.
VENNER SILVER ZINC ACCUMULATORS,
H.105, 15s. Six for 85s.

S.a.e. for Latest List No. 73.

HUGGETT'S LTD.
2/4 PAWSON'S ROAD,

WEST CROYDON, SURREY.

ASTRO TELESCOPE MAKING. -
Standard Ramsden Push -in Eye-

pieces, fin., tin., fin., focus, 35/-, with
R.A.S. thread, 42/6 ea. S.A.E. list,
Object Glasses, Newtonian Mirrors,
Diagonal Mounts, Focusing Mounts,
Tripods, Mountings and Terrestrial
Telescopes. -W. Burnet, Grand Sluice,
Boston, Lincs.
SEND 6d. for list of 1,000 snips. Valves,

Radio and Television spares -Tech-
nical Trading Co., 350-352 Fratton Road.
Portsmouth.
HYPODERMIC SYRINGES, brand

new 2 c.c. SIMA, excellent for oiling
etc., 4/9 each. Also needles, sizes 12, 17
and 18 at 4/- per dozen. -G. Roger Smith
16 Clyde Street, Liverpool 20.

MISCELLANEOUS
AQUALUNG and Compressor Equip-

ment, Ballraces and Miscellaneous
items. Lists 3d. - Pryce, 157 Malden
Road, Cheam.

"LITON31 AUTOMATIC
IG

PARKING
LHT SWITCH

Controlled by a photocell, will turn your
light on at dusk, off at sunrise automatically.
Easy to build and fit. Kit of parts, 52/6. Built
and Tested, 57/6. Mains PHOTOELEC-
TRIC GARAGE DOOR OPENER,
BURGLAR ALARM, etc. Kit: £4.12.6.
Built: £5.10.0. Battery model: Kit: 65/-.

Built: 72/6.
Photocells only 7/6, 12/6 and 25/-. Circuit
and details of any project, 6d. stamp please
"ST. JOHN'S RADIO" 156 St. John's
H ill, LONDON, S.W.I I BATtersea 9838

SITUATIONS VACANT
AM.I.Mech.E., A.M.Brit.I.R.E., City

and Guilds, G.C.E., etc., bring
high pay and security. " No pass -no
fee " terms. Over 95% successes. For
details of exams and courses in all branches
of Engineering, Building, Electronics,
etc., Write for 148 -page handbook -free
-B.I.E.T. (Dept. 9G78), London, W.8.
PATENT AGENTS require British

Subject aged 20-40 for Technical
Editing and correspondence work. No
previous experience necessary. Applica-
tions in own handwriting giving details of
education and career to Box 115, Reynells,
44 Chancery Lane, W.C.2.

CITY and COUNTY of BRISTOL
EDUCATION COMMITTEE

Greenway Secondary Boys' School
Doncaster Road, Southmead, Bristol

This well-equipped Comprehensive
School of 8ro boys has a vacancy for a
Metalwork Master. Craftsmen holding
Higher National Certificate or Diploma
or Full Technological Certificate are
eligible for the appointment, with qualified
teacher status.

Salary: Burnham Scale: £52041,000
p.a. Approved industrial experience will be
taken into account in assessing commencing
rate.

Application by letter to Headmaster
immediately, giving details of experience
and qualifications, and enclosing copy
testimonials.

EDUCATIONAL
" HOW AND WHY " of Radio and

Electronics made easy by a new,
non -maths. practical way. Postal instruc-
tions based on hosts of experiments and
equipment building carried out at home.
New courses bring enjoyment as well as
knowledge of this fascinating subject. Free
brochure from: Dept. 12.P.M., Radio-
structor, 40 Russell Street, Reading, Berks.

LEARN
RADIO & TV

SERVICING
for your

OWN BUSINESS/HOBBY
by a new exciting no maths system,using
practical equipmentrecently introduced
to this country. FREE Brochure from:

RADIOSTRUCTOR
DEPT. G80, READING, BERKS.
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Two new books on hi-fi for
the serious enthusiast and
engineer . . .

INTRODUCTION
TO HI-FI
by Clement
Brown
Assoc. Brit. I.R.E.

Starts by explain-
ing the basic terms
used in the field of
high fidelity. There
follow chapters on

the items comprising a high fidelity
installation -pick-ups, amplifiers, loud-
speakers, etc. -emphasis being given
to the practical points which the
enthusiast must watch. Stereophonic
sound is fully taken into account with
glossary and recommended recordings.
208 pages. 21s. (22s. 3d. by post.)

HIGH FIDELITY
SOUND
ENGINEERING
by Norman H.
Crowhurst

An up-to-date
handbook on the
engineering of mo-
dernsingle-channel

and stereophonic sound equipment.
Deals exhaustively with the design of
valve and transistor audio -frequency
amplifiers, including transformers and
filters; transducers and transducer
matching; oscillators, sound generators
and test equipment: and system design,
336 pages. 50s. (51s. 6d. by post.)

FROM ALL BOOKSELLERS

. . . or, in case of difficulty, at the post
prices shown from GEORGE NEWNES
LTD., Tower House, Southampton Street.
London, W.C.2.



Underwater Photography
from the Surface

IWISH to take underwater photographs but
because I cannot swim, I will have to take

them from the surface. Can you please give
me any advice on this subject?-B. Morman
(London, S.E.3).

IT will be necessary to have a watertight box of
metal or plastic, say 6in. deep and of a cross-. section sufficient to hold the camera. The bottom of

the box must be of glass, either plate or really good
quality window glass, and the joint between this and
the box must be waterproofed with one of the pro-
prietary joining compounds. There should be no
possibility of the glass being pushed out of its
housing. The box needs no top, but it should have
a handle fixed to one side to prevent it slipping out
of your grasp.

In use, the camera is laid, lens down, on the glass
so that the only light reaching the lens is through the
glass. You should be able to get your eye near
enough to the viewfinder to cover the entire scene
but, if not, the box will have to be made rather wider
to accommodate your face. Try a cardboard model
first and see how it works out.

The amount of light reaching the sea bed in
British coastal waters is very small, even in shallow
water, and you would be well advised to load with a
super -speed film such as Agfa Record, unless you are
working in really brilliant sunshine when a slower
film such as Agfa Isopan ISS, Ilford H.P.3 or
Kodak Super XX could be used.

As in all other branches of photography, the
choice of shutter speed and aperture will depend upon
the prevailing light conditions. Only a reliable
exposure meter will give you the right settings.

THE P.M. BLUEPRINT SERVICE
12 FT. ALL WOOD CANOE. New Series. No. I. 4s..
COMPRESSED -AIR MODEL AERO ENGINE. New

Series. No. 3. Ss. 6d.*
AIR RESERVOIR FOR COMPRESSED -AIR AERO

ENGINE. New Series. No. 3a. Is. 6d.
" SPORTS " PEDAL CAR. New Series. No. 4, Ss. 6d.*
F J. CAMM'S FLASH STEAM -PLANT. New Series.

No. 5, Ss. 6d.*
SYNCHRONOUS ELECTRIC CLOCK. New Series.

No. 6, Ss. 6d.*
ELECTRIC DOOR -CHIME. No. 7, 4s.*

ASTRONOMICAL TELESCOPE. New Series. Refractor.
Object glass Sin. diam. Magnification x 80. No. 8 (2 sheets),

7s. 6d.*
CANVAS CANOE. New Series. No. 9, 4s.

DIASCOPE. New Series. No. 9, 4s.*
EPISCOPE. New Series. No. I I, 4s.*

PANTOGRAPH. New Series. No. 12, 2s.*
COMPRESSED -AIR PAINT SPRAYING PLANT. New

Series. No. 13, 8s.*
MASTER BATTERY CLOCK.* Blueprints (2 sheets), 4s.

Art board dial for above clock, Is. 6d.
OUTBOARD SPEEDBOAT. I Is. per set of three sheets.

P.M. TRAILER CARAVAN.* Complete set, I Is.
P.M. BATTERY SLAVE CLOCK, 2s. 6d.

P.M. CABIN HIGHWING MONOPLANE, Is. 6d.
The above blueprints are obtainable, post free from Messrs.
George Newnes, Ltd., Tower House, Southampton Street,

Strand, W.C.2.
An * denotes constructional details are available free with the

blueprints.

"Practical Mechanics" Advice Bureau. COUPON
This coupon is available until April 30th, 1961, and must be
attached to all letters containing queries, together with 6 d. Postal
Order. A stamped addressed envelope must also be enclosed.

Practical Mechanics. April, 1961

RULES
Our Panel of Experts will answer your Query
only if you comply with the rules given below
A stamped addressed envelope, a sixpenny crossed postal order,
and the query coupon from the current issue which appears at
the foot of this page, must be enclosed with every letter
containing a query. Every query and drawing which is sent
must bear the name and address of the reader. Send your
queries to the Editor, PRACTICAL MECHANICS, Geo. Newnes,
Ltd., Tower House, Southampton Street, Strand, London
W.C.2.

Polythene Solvent
COULD you please tell me the solvent and

adhesive for Polythene plastic.-J. J.
Campbell (Eire).

POLYTHENE
is soluble particularly above 68 deg.

in trichlorethylene. This chemical can also be
used as an adhesive for Polythene if the seams are
moistened with it and pressed together with a warm
iron. The chemical can be purchased from most
wholesale chemical merchants such as: British Drug -
houses Ltd., Graham Street, City Road, London,
N.1.

Cutting Hard Stone
IHAVE a number of large colourful pebbles and

I would like to split and polish some of them
to make into book -ends, what is the procedure?
J. Robinson (Bath).

THE process can be achieved by grinding with the
flat of a sandstone, water lubricated and fed

with sharp -cutting sand. The wheel would have to
be revolved at reasonable speed. It would be a
tedious process but would achieve the object. As
for the polishing of the surface of cut stone and
pebbles; this again is a slow and arduous abrasive
operation and jewellers' rouge is probably the best
abrasive for this work.

Condensation on Car Hood
T AM experiencing condensation on the inside
1 of a plastic coated canvas hood fitted to my
car. I would like to know if there is any coating
which could be applied on the inside to lessen
this effect.-A. J. Starkey (Stoke).

THIS is a difficult condition to obviate completely,
but the trouble can be lessened by spraying

cork dust on to the undersurface, after coating the
surface with an adhesive. One of the Bostiks would
probably prove satisfactory. Cork, being a poor
conductor of heat, will not act as such a good con-
densing surface as does the untreated plastic material.

Painting Sign Boards
-1- WISH to use the silk screen printing process in
1 connection with the manufacture of sign
boards. Would you please advise me as to the
paint used in the process for work on metal,
wood and paper.-S. C. Creed (Folkestone).
THE normal type of silk screen paint will be suit-

able for your requirements and for exterior
signs. A further screening with clear lacquer would
be advisable.
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Cradle and Stand for P.M.
Gin. Reflecting Telescope
1

HAVE now completed the 6in. reflecting tele-
scope described in the May and June, 196o

issues of " Practical Mechanics." I would be
much obliged if you could give me some idea
of how to obtain measurements of the cradle
and stand.-E. R. Frarey, B.A.A., A.M.Inst.E.,
M.R.S.G.B. (Yorks).

THE mounting size is best decided so that the
eyepiece is level with your eye when the tube

points to the zenith (see sketch below). The angle
is the angle of your latitude which you can obtain

How to obtain the mounting size.

from the ordinance survey map of your position.
Once these two factors are known a simple scale
drawing should show the best design. The tele-
scope must not foul the pillars and does not need to
point to an angle less than so deg. above the horizon
Be sure to make the mounting very rigid.

Dry 'Mounting Press
T HAVE a letter press which I intend to convert
1 into a photographic dry mounting press. I
wish to put a heating element of some sort
between the bottom plate and a fin. thick M.S.
plate, to bring the temperature to 575 deg. F.
approximately, which I believe is the correct
temperature. I also intend to put in a thermo-
stat. Would you please advise me on what sort
of heating element and thermostat I should use.
Also is my idea practical?-J. Courtney (Mussel -
burgh).

THE proposed scheme would probably be quite
satisfactory if used with a flat strip or plate

heater, between thin mica sheets, which is firmly
clamped to the bottom plate. The rating of heater
required depends to a large extent on the time which
can be allowed for the plate to reach working temper-

ature. Quite a large heater could be used with ther-
mostatic control, say about 2 ,000W. The thermostat
should be of a type which can be mounted on the
side of the bottom plate.

You may be able to obtain a suitable thermostat
from one of the following firms:

Top plate

4. M.S. Plate.

ing element,

Bottom plots

.1
To mains.

The converted press.

Otter Controls Ltd., Queens Building, St. Peter's
Square, Stockport. Micalex Co. Ltd., Ashcroft
Road, Cirencester, Glos.

A suitable heating element could probably be
obtained from: General Eelectric Co. Ltd., Magnet
House, Kingsway, London, W.C.2. Geo. Bray and
Co. Ltd., Leeds, 2.

INFORMATION SOUGHT
Readers are invitee to supply the required
information to answer the following queries.

trine Camera
HAS anybody any information on the G42

ex -Government tine camera?-D. Agnew
(Co. Antrim).

Car Engine Conversion
1

WISH to convert an Austin 8 car engine and
gearbox to a marine engine. Can anybody

help me?-A. J. Buckell (Southampton).

Newnes
ENGINEER'S REFERENCE BOOK

9th Edition

100s. by post 102s.

Geo. Newnes Ltd., Tower House,
Southampton St., London, W.C.2
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SPECIAL HEAT RESISTING
GRADE P.V.C. HEATING
CORDS, Nylon centre, Copper/
Nickel conductor, woven glass
braided. For soil warming, under -
carpet heating, frost -free pipes, , " ,".."
etc., etc. Supplied in 12, 15, 25 '

and 30 ohms/yard. Price 1/- per
yard, post free.
NEON ILLUMINATED INDICATOR SWITCH.
2 amps, 240 v. A.C. 10/6 each, post free.
FIT THIS TO YOUR ELECTRIC BLANKET AND

BRING IT UP TO DATE
THERMOSTATS. BW/1, 5 amps, 15/6. Post 8d.
SN/40 1 amp., 5/6. Post 6d. C.S. Convector Thermo-
stat, 15 amps 25/-. Post 10d. Model MB for Immer-
sion Heaters, 15 amp., £2. Post 2/-. PF Room
Thermostat, 15 amps, £2. Post 1/-. M.L. Greenhouse
Thermostat, 10 amps, 35/-. Post 1/-. P.J. Miniature
Thermostat for Hotplates, 5 amps, 9/3. Post 9d.
REPLACEMENT ELEMENTS for electric fires, irons,
toasters, kettles, convector heaters, washboilers, etc.
TELEVISION SUPPRESSOR KIT, for appliances
up to 1 amp., 3/6. Post Free.
RI -METAL. Hi -Flex 45 3/16 in. x .010, 6d. per foot.
Standard 11 in. x 4 in. x .036, 6d. Plus postage.
MAGNETS. Sintered Bar Magnets of great power and
stability fin. x 3/16 in. x 1/16 in., 9d. each. 8/- doz.
Post 9d.
CAR HEATER ELEMENT. 6 in. x If in. 200/250 v.
100 w. 6/- each.
THE TECHN ICAL SERVICES COMPANY, Banstead, Surrey
We can list only a few items in this space. Send 6d. in stamps

for Catalogue and S.A.E. for enquiries.

'SUNDIAL' 1 0 inchUNIVERSAL
Precision SAW BENCH

BIG
CAPACITY
Depth of

cut 3+"

Gives a range of operations far wider than
any other saw bench. The large 20" x 21"
precision machined saw table complete with
double mitre slide and calibrated tilt to 45°,
Cash price L29.17.6 or deposit of £3.0.0
and 8 monthly payments of £3.14.6.
Also available as Stand model (motorised).
Cash price £61.0.0. Leaflet free on request.

PARRY & SON (Tools) LTD
329/333 Old St., London, E.C.I SHOreditch 9422-3.4

FREE
INFORMATION

SHEETS
TITLES include " Condensation
Rates": " Steam Distribution ":
" Condensate Return ": " Boiler
Feed Tank ": " Direct Steam Injec-
tion ": " Flash Steam Recovery ":
" Air in Steam Plant ": " Oil Burn-
ing Installations ": " Steam Heated
Calorifiers ": " Compressed Air."
Copies and full list free of charge or

obligation.

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.) Cheltenham, Glos.

BARGAIN 1.711Z4 Set 0P4
Great Britain Queen high values. 2/8,
spokastamptfor only

rosrx69 £1

S POSTAGE 2!6

These beau-
tiful used
stamps are
catalogued

at 22/9. But
to introduce

our new Special
Approvals (no

need to buy any), we will send you there
4 High Values for only 1/- plus 3d.
postage. DON'T MISS THIS CHANCE.

D. J. HANSON LTD (Dept. PM36)
Eastrington, Goole, YORKS.

ULTRA
H i-Power
TELESCOPES

INTRODUCING OTTR LATEST
Achromatic Moonscopes 50x
to 200x. Larger 3" models
and Mirror Kits 4" to 6" dia.
25x to 300x. Astro. Books,
Moon Maps, Star Charts, etc.
Send stamps for lists.

FROM 5B
WEEKLY

PHOTOS AVAILABLE

J. K. M. HOLMES & CO.TI). Dept. P.M. 55
ISc.entific Instrument IVIdKerso

MARTINS BANK CHAMBERS, NORTH SHIELDS
NORTHUMBERLAND

THE FAMOUS
HARRIS ELECTRIC

WELDER 3-=
and Complete Kit
For Welding, Soldering, Braz-
ing and metal construction &
repairs In the home, on the car or
cycle. Instant heat 6,000° F.
Worke from6v.orl2v.car batteryor
transformer from A.C. mains. Com-
plete kit of Welding Tool, Oft. cable,
clip, carbons, cleansing fluid, Dunes,
tiller rods, goggles, instructions, hints,
Thousand. In daily use. As supplied to
Depts. of H.M. Government, I.C.I., Stand-
ard Telephones, etc. Welds all
Metals up to one -eighth inch. 6C.O.D. IF REQUIRED
Obtainable only from: Poet & Packing 2/6.
HARRIS ENGINEERING CO.,
(Dept. P.18.42).289KingslandItoad,London.E.2

SURPLUS BARGAINS
MULTI -PURPOSE MOTORS. Low
voltage, with gearbox, 24 v. D.C.,
but good at 12 v. or lower. Two
shafts, 4 and 16 R.P.M. at 12 v., 6
and 24 R.P.M. at 24 v. Operate 3
sets of cams and also plunger giving
powerful lateral thrust. Takes under
I amp. Wonderfully versatile motor.
Each 25/, post 2/-.
BATTERY CHARGING TRANS-
FORMERS, 11 v. and 17 v. A.C.
(for 6 and 12 v. Charging at 11
amp.) Each 17/6, post 1/9.
RECTIFIERS to suit above. Each
7/6, post 1/-. (These transformers
and rectifiers will run above motors.)
Send 3d. stamp for list of other
motors, transformers, pumps, lamps,

switches, etc.
MILLIGANS

2 Harford Street. Liverpool, 3
Money Back Guarantee.

ISTOP BLOWING
DOORS

TO !

IiNu -tail.

Fit AUTOSTAY
DOOR HOLDERS
So quick! So Reliable!-So Convenient!
Autostays automati-
cally hold doors open
and secure against the
wind, preventing ex-
pensive damage. In-
stantly released by a touch of a finger. Pat.
786638. Easy to fit. Money Back Guarantee.
ROLLER RINK SUPPLIES, P.M.E.I,
50a Town Road, Hanley, Stoke-on-Trent.

,

ONLY inf
EACH 1U "
OR PAIIIIIVO
Post Free vU

all



N EWN ES PRACTICAL

Watson's Special Offers
MINE Mt METAL
DETECTORS. A fine article
with hundreds of uses for
detecting concealed metal
objects. £5/17/6. Carr. 15/-.
NEW EX-W.D. OFFICERS'
POCKET WATCHES. Swiss
made by "BUREN". Lum-

inous dial, second hand, 15 jewel, slim case. 79/-. Post 1/6.
ANGLEPOISE LAMPS. THREE jointed arms extending to 30".
Spring clamp fixing, 4' 6" lead and switch. Suitable low,
medium voltage, for boats, caravans, etc. 22/6. Post 2/6.
SMALL D.C. MOTORS. 12v. 5,000 r.p.m. 31" x lf" diam.
9/-. With 6-1 reduction gear 11/6. Post 2/-.
COIL SPRING BELTS. X" x 12" extends to 15". Any number
can be.joined together. 20 for 4/6. Post 9d.

Hundreds of other Bargains. Send 6d. fo Illustrated List.
EASTERN MOTORS, ALDEBURGH, SUFFOLK. Phone SI

WONDA-LAD
EXTENSION LADDERS

.41L- NOTE-SAFETY TOP -IRON.
Columbian Pine stiles-Ash rungs and
steel tie -rods. Metal work galvanised.
Free carriage.Written Guarantee. C.W.O.
or

and 8
monthly

payments.
Closed Estd. Gaol, P,ofs

7ft. 12ft. £4 2 10/3
8ft. 14ft. £4 15 11;9
9ft, 16ft. £5 5 13/3

10ft. 18ft. £5 16 14/8
Ilft. 20ft. £6 8 16%3
12ft. 21ft. £6 18 17/8
13ft. 23it. £7 11 195
14ft. lift. £8 3
15ft. 27ft. £8 16 23.'-
161t. 29ft. £9 9 24.9

Money Back Guarantee
Send for free illustrated catalogue
FOXROYD MAIL ORDER CO.

(Dept. No. PM.1), 8 Ltunby Street,
Manchester Road,

BRADFORD, 5. Tel. 21858.

10DEPOSIT

BAKELITE
CABINET
BRAND NEW
Ideal for small
receivers, convertors,
etc. Colour brown,
sign. 12" x 7" x 51".

........ -------1-4
,.._:"--:::..--,::, ,,,,, 04,,,' --
'-'<:"---: ilig

.. i::::

v

-'
attractive de- f) /9

P. & P. 3/9 L/

1

ria

EXTENSION
SPEAKER 19/9

Complete. 8" P.M., lead and switch.
P. & P. 3/9.

10,000 VALVES
Salvage guaranteed. P. & P. on 1, 9d.;
12, 2/6. From 9d. EACH.
1D6, 3D6, 4DI, 6SA7, 8D2, 9D2,
12Y4, 15D2, 78, 210VPT, 2050, 2151,
7193, AR6, D1, EA50, EB34, EF36,
EF37, EF50, PM202, SP41, SP61, T41,
TT1 I, VR2I, 2D21, 6B8G, 6C6, 6D1,
6D2, 6H6, 635, 637, 6LD20, 6SC7,
6SG7, 6SH7, 6S17, 6SK7, 10C2, 10F2,
185BT, ACP4, AR6, AR10, C2C,
CV66. Hundreds more in list.- -

LTD.P. P. COMPONENTS
219 ILFORD LANE, ILFORD, ESSEX
Mail Order only. Stamp for FREE Catalogue

Automatic (Time) Switches
New and reconditioned 15 day clockwork

and electric switches

from 35/..
Send S.A.E. for illustrated details to:

DONOHOE (TIMERS)
1 & 2 UPPER NORFOLK ST., NORTH

SHIELDS, NORTHUMBERLAND

MECHANICS

TV. TUBES
Give your TV. real performance
with one of the very latest type
DIRECT REPLACEMENT TV. tubes.
The new high efficiency electron
guns plus the modern brilliant
high definition screens will make
your set better than new.

Fully Guaranteed I year

LAWSON LTD.
156 PICKERSLEIGH ROAD
MALVERN, Worm. Mal 3798

20,000 Metal Slitting Saws, 1-3/4"
dia., 5/8" hole, .015" to .060" thick,
6 asstd. 8/9, cozen 15/, Still cheap
at double this price.
100 Sets 2-1/4" dia. Circular Split
Dies, 9/16". 5/8", 3/4", 7/8", 1" B.S.F.
American N.F., also 26 Brass thread,
30/- per set any thread, 3 sets £4.
Actual value £5 per set.
5,000 Hardened and Ground H.S.
Tool Bits, 1/4" square, 2-1/2" long,
15/- doz. 5/16" square, 3" long, 20/-
doz. 3/8" square, 3" long, 25/- doz.
7/16" square, 3-1/2" long, 30/- doz.
3,000 H.S. Straight Shank End Mills,
approx. 3/32"-1/2" dia., outstanding
value. 8 assorted, £1 the lot.
2,000 Small Twist Drills, approx.
l/32"-3/32", 4/- doz. Approx. 1/16"-
1/4", 7/6 per doz. Approx. 9/32"-
15/32", six for 10/-.
3,000 Circular Split Dies, 1" dia. cut-
ting 1/4", 5/16", 3/8", 7/16" 1/2"
Whit., B.S.F., also brass thread, 26
thread and all sizes and American
N.F. 12/- per set of 5 sizes. 2 sets
22/6; 4 sets 42/6. Taps to suit 12/6
per set, either taper or second or
plug. 1" dia. stocks 6/- each.
Metal Marking Punches, sizes 3/32",
1/8" and 1/4", figures 8/6 per set,
letters, 25/- per set, any size; 1/2"
figures, 15/- set.
Six Tons Precision Ground Silver
Steel, 36" lengths: 1/4", 9/32", 3/8",
1/2" dia., 10/9 lot. Also 13" lengths
1/16" to 15/32" dia., doz. assorted, 5/6.
1,000 H.S. Inserted Blade Expanding
Reamers, 27/32" to 31/32", 18/6
each; 31/32" to 1-1/8", 22/6 each;
1-1/8" to 1-9/32", 27/6 each; 1-9/32"
to 1-15/32", 35/- each.
H.S. Parting Tool Blades, 3/32" x
3/4" x 5", 5/- each.

£2 ORDERS POST PAID
J. M. BURKE

192 Baslow Road, Totley, Sheffield

Better Buy a beam
74111-11--141

De t. PM1,

Patent pending
Nigh quality folding
bench, 2ft. Sim high x
4tt. gin. long x lft. tin.

£9 19 6 wide. Fitted with ad -
Comp leie justable fin dia. steel

Carr. Paid thrust rod. Brochure
BENSONon request.LADDERS

Greenaway, Gartorth, Nr. Leeds

April, 1961

ALL MAKES
FROM STOCK

LS 0
f.5 515-17"£515

C.O.D or C.W.O.
Carr. and ins. 8/6

ENE AL CER'T.
OF EDUCATION
THE KEY TO SUCCESS E SECURITY
Essential to success in any walk of life ! What-
ever your age, you can now prepare at home for
the important new General Cert. of Education
Exam, on NO PASS-NO FEE" terms.
You choose your own subjects-Educational,
Commercial or Technical. Recently announced
big extension of subjects gives everyone the
chance to get this valuable Certificate.

SEND FOR FREE 136 PAGE BOOK
Full details of how you can obtain the General
Cert. are given in our 136 -page Guide-Free
and without obligation. Personal advice on
request.
Write today, School of Careers, Dept. 160
29-31, Wright's Lane, London, W.8.

%,School of Careers

0
0
0

ARCMOBILEV

£17.10.0 (inc. delivery). Cash with order.
A complete self-contained Arc Welder
using standard flux -coated electrodes of
14g. and 16g. 210/250 V. A.C. Mains
consumption 13 Amps. Welds sheet metal
down to 22g. and steel and iron section
up to 3/l6in. thick in a single run.
Heavier sections can be welded by multiple
runs (building up). Infinitely variable
welding current by hand -wheel. Maximum
welding current 65 Amps. Minimum 15

Amps. Weight 85 lb.
HARMSWORTH, TOWNLEY & CO.

JORDAN STREET, KNOTT MILL
MANCHESTER, IS

Prio.
218,17.8

Carr. Extra

Machine
Vice

MA 7.8.

THE " ADEPT "BENCH
HAND SHAPER

Length of stroke of ram
Nita.; or No. 2 Bat.
model, 641n. stroke.
Price 225.5.0. Also for
Power-drive-extra. A good

Postage and packing 4/6 (U.K.). The range of400 peerd "Adept" silo., tin. B.S.F. 4 -jaw bade- accessoriesIlatufactured by pendent chuck, reversible jaws, 57/8, is available.
F. W. PORTASS MACHINE TOOLS LTD.,

Adept Works, 141a Nicholson Road, Heeley, Sheffield, 8.

Price 18.10,.

The "SUPER.
ADEPT"
LATHE

11 in. centres,
tin. between

centres.



SENSATIONAL NEW 1961 DESIGNS - - BY CONCORD
LOW PRICES * PICTORIAL STEP-BY-STEP PLANS * EASY AS ABC

THE NEW "LISBON" TRANSISTOR SET
Build the miniaturehighly sensitive 19'6
"LISBON" design. This
is a pocket 2 -stage transistor set not
much larger than a matchbox. Excel-
lent clear reception covering al'
medium waves and working for
months and months off a tiny 11 or 3
volt battery costing only 31d. A very
simple set to build and an excellent
intro Motion to transistor circuitry.
Everything can be supplied down to
the last nut and bolt including
SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS FOR ONLY
19/8. plus poet and packing 1/6.
(C.O.D. 2;- extra). Parts sold
separately, priced parts list V-.

THE NEW 4 STAGE "MINUETTE" 3916
Build this newly designed
"MINUETTE" 4 stage transis-
tor set in very strong ready
drilled ULTRA MODERN CASE
size only Ii x 31 x 1 in. Uses
three transistors and diode and
SELF CONTAINED LOUD-
SPEAKER. Very sensitive,
ideal for office. bedroom,
holidays' etc. Months of
listening off an 8d. battery.
Can be built FOR ONLY 39166.
incl. PROPER CASE, miniature
speaker etc. SIMPLE AS A.B.C.
PICTORIAL STEP-BY-STEP
PLANS, etc. plus P. Ft P. 1/6d.

'.0.11). 2/- extra). Parts sold
separately priced parts list 1/-.

"MAJORCA" 7 TRANSISTOR RADIO
Build Chia
7 -TRANSISTORE10.19.6
" MAJORCA "
superhet portable with Car Radio
aerial attachment. An exceptionally
high quality design giving remark-
able tone with posh -pull output. Can
be built for ONLY 213.19.8, including
everything down to the last nut and
holt and SIMPLE AS A.B.C. PIC-
TORIAL STEP-BY-STEP PLANS.
Post and packing 36 (C.O.D. I.
extra). Parts sold separately.

THE NEW "FLORIDA" VALVE
This sensational "FLORIDA" model is one of our most
sensitive valve radios. It is a highly 1.1,1,/,'' it- nt.ained
miniature push-button base, valve
pocket radio at absolutely rock bot-
tom building cost. Covers all medium
waves with very latest circuitry
bringing in stations from all over
Europe without fuss. Size only. 41 x
25 x 151n. A fascinating pocket radio.
We can supply all the parts including
beautiful 2 -tone case and SIMPLE
AS A.B.C. PICTORIAL STEP-BY-
STEP PLM2S, screws. wire, etc. Can
be he' thee xceptionally LOW
PRICE OF 27 8, plus post and park-
ing 1,6 W.0.1). 2'- extra). Parts sold
separately. priced parts list V-.

RADIO
27'6

CONCORD ELECTRONICS P.M.2. 210 CHURCH ROAD, HOVE, SUSSEX
Cheques (tempted. Caeh on delivery 2,- ertro. Please print name aryl address in block lettere. Supplier,: to Schools, Universitiee. Government
and &search Establishments. complete range of ennponenti mil nivel vtoekel. Reprot 51 P .0. D. Orand. D E MONS T RA TIO NS

DAIL .4 T P.0111(5.

REAL
ENAMEL
SPRAYS
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GOLD & VLVER I.

RINGS , ,,,,.4!,..,,,..,V. MUM, -

ALL THE LATEST

FASHION NECKLETSe..

1.1F

COLLECTION:

CAMEO
RINGS

HALF
4110P

PRICES!

Described as the perfect hobby for men and women this easy -to -assemble jewellery
is now available at special prices. Just simply assemble and mount stones and you
have beautiful jewellery that your friends will admire. All information for the
beginner is contained in the book V.G.K. " Home Jeweller," it comes to you with
Catalogue, Bulletins, Price Lists for the nominal price of 2s. post free.
Send today to V.G.K. CO. (PM/4) 39a Bolton Street, BURY, Lancs.

Published about the 30th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2, and
Printed in England by The Garden City Press Limited, Letchworth, Hertfordshire. Sole Agents for Australia and New Zealand-Gordon

Gotch (A/sia), Ltd. Sole Agents for South Africa and Rhodesia-Central New Agency Ltd. Subscription Rate (including postage):
For one year, Inland 22s., Overseas 20s. 6d., Canada 19s. Registered for transmission by Canadian Magazine Post.



One of the fallowing Courses when quietly at
home in your spore time ran be the means of
securing substantial veil -paid promotion in your
present calling, or entry Into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship
Jig & Tool Design
Press Tool & Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M'gmnt. & Admin.
Practical Foremanship
Rateftxing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (ad branches)
Maintenance Engineering
Steam Engine Technology

Elec. Draughtsmanship
Machine
Automobile
Structural
R/F Concrete
Structural Engineering
Mathematics (n11 stages)
Radio Technology
Telecommunications
Wiring & Installation
Television
Radio Servicing
Gen. Elec. Engineering
Generators & Motors
Generation & Supply
Aircraft Mainten. Licences

I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship

BUILDING AND STRUCTURAL
L.1.0.8. A.I.A.S.
A.M.1.P.H.E. A.A.L.P.A,
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.S.H. M.R.S.H.
A.F.S. A.R.I.C.S.
Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
A.C.I.S., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN - LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
* CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING
(In association with CHAMBERS COLLEGE-Founded 1885)

(Dept. 29)

148, HOLBORN,  LONDON, E.C.I
SOUTH AFRICA: E.C.S.A., P.O. BOX NO. 8417. JOHANNESBURG

AUSTRALIA: P.O. BOX NO. 4570, MELBOURNE

Free Guide - SUCCESS IN ENGINEERING
132- PAGE BOOK FREE!
SEND FOR YOUR. COPY

This remarkable FREE GUIDE explains:
* Openings, prospects, salaries, etc., in Draughts-

manship and in all other branches of Engineering
and Building.

* How to obtain money -making technical quali-
fications through special RAPID FULLY -
GUARANTEED COURSES.

MANY INTERESTING COURSES

TO SELECT FROM!
A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E., M.R.S.H.,
A.M.I.E.D., A.F.R.Ae.S.,
London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS -OR NO FEE

We definitely guarantee that if you fail to pass the examination
for which you are preparing under our guidance, or if you are
not satisfied in every way with our tutorial service-then your
Tuition Fee will be returned in full and without question. This is
surely the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

OUNDED 1885 - FOREMOST TODAY

I
Free Coupon

To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-150, Holborn, London, E.C.I.

Please Forward your Free Guide to
NAME
ADDRESS

SEND Of
TN/5 COUPON

NOW AND 8E
;ALL SET TOR

SI/CCESS

My general interest is in: (1) ENGINEERING
(2) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK

(Place a cross against
the branches in which
you are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
(2d. stamp only required lf unsealed envelope used.)


