


VOwn a tat(O! ltearer 2i3"Ike oK tke job

How draughtsmen fared before ANGLEPOISE revolu-
tionized drawing board lighting we simply don't know!
This fine lamp is just indispensable for fine accurate
work. It throws its clear shadowless concentrated light
right on the work from any angle at a finger touch and
' stays put ' until a new position is called for. It can
be mounted separated from the board or on an adjust-
able swivel base for sloping boards.

Saves current too-it needs only a 25 or 40 watt bulb
as it can be put so close to the work. Why not write
for our fully descriptive Booklet PM .

Sole Makers: HERBERT TERRY & SONS LIMITED
REDDITCH  WORCESTERSHIRE  ENGLAND

Close-up of lighted area in main photograph

THIS IS HOW ANGLEPOISE LIGHTS

UP THE JOB IN STRONG RELIEF-

SAVING EYESTRAIN AND FATIGUE

TERRYANGLEPwsE LAMP S
SOME

ALTE RNATIVE
BASES FOR
ALL MODELS

Pat. all countries

HT13
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Make yourself this Modern Cabinet from a simple -to -
follow "Easi-Bild" Pattern.* The B & D Sander -
Polisher will take the hard work out of drilling,
sawing. sanding and polishing.

Away with hand sawing! With the new B & D
saw attachment you can turn your 5" Sander -
Polisher into a portable saw-rip through
timber in seconds!

- - - - - - - - - -
Flatting undercoat, rubbing down old paint -
work, sanding furniture or fittings . it's
simple with the 5" Sander -Polisher!

At titaffi*
I

IDO IT' YOURSELF'
1

I with

StDedeltNO
t[-- I

PORTABLE

Now the easy -to -own 5' Sander -Polisher joins the list of labour -
savers! Already the standard 'home -help' in hundreds of homes, this
hard-working little tool is fully suppressed against TV interference.
It enables you to build a first-rate workshop ... do hundreds of use-
ful jobs around the home yourself! Add the B & D Lathe and you
can turn wood-another attachment and it's a saw bench. And re-
member ... any one of five Sander -Polisher outfits-complete with
accessories-can be yours on easy Hire Purchase terms. Be wise-buy

B & D tools; they're a sound investment for your home.

Send Postcard NO Wfor details about the exciting new
"Easi-Bild" patterns. Also send for free 44 pp. booklet
"Handy Tips for the Handyntatt", edited by TV and
Radio "Do-it-yourself" expert, IV. P. Matthew.

BLACK & DECKER LIMITEDDEPT.

ELECTRIC TOOLS

Make your car gleam the
`no -rub' way! The Sander -
Polisher shines it for you-
brings coachwork. chrome.
upholstery and all interior
fittings up like new.

32  HARMONDSWORTH  MIDDLESEX

12-18 or 24
MONTHS TO PAY

for your
FOBCO 44 STAR "

PRECISION

DRILLING MACHINE
CAPACITY 0 -tin.

 SPEED RANGE 4,2601,990,1,020 475
 FULLY TILTING TABLE CAN BE

LOCATED AT 90 DEG. EACH WAY
GRADUATED FRICTION DIAL

 CHROME PLATED BALL HANDLES

A. Single-phase machine fitted Jacobs chuck ...
B. Single-phase machine with No. I M.T. spindle
C..3 -phase machine fitted Jacobs chuck ...
D. 3 -phase machine with No. I M.T. spindle

Bench Pedestal
£35. 8.9 140. 6.9
£34.13.0 09.11.0
£33. 7.6 E38. 5.6
02.11.9 £37. 9.9

Cash price Deposit 12 m'ths18 m'ths
Al Bench Model ... f35/8/9 £8.17.9 49'3 -

£8.18.3 - 33/11
E8.18.9 - -

£40/6/9 110.2.9 55/4 38/-
E10.3.6 - -A. Pedestal .,.

24 m'tlis

261- 3

29,3

-Other models on similar convenient payments. Accessories available :
Mortising attachment with Kin, chisel and bit, £5. 10.0. Chuck Guard, 12,'-.

WE PAY CARRIAGE OUT
(Mainland only). Illus-
trated literature gladly
sent -quite free of obliga-
tion.

A. J. REEVES & CO.
416, MOSELEY ROAD, BIRMINGHAM. 12
Grams: "Reevesco,Birraingham." Phone! CALthortie 2554

"THE CHOICE OF EXPERIENCE'

TA 11

ESEL

The
RIGHT SPIRIT

for 1955
Our many outstanding competition successes
during 1954 are due in no small measure to the use
of special purpose E.D. Fuel.

The British speed record of 111.3 m.p.h. was gained by the
E.D. 2.46 c.c " Racer " Engine using E.D. " Super Glo " Fuel.
E.D. " Radio -Queen " the first model 'plane to fly the Channel
was powered by E.D. 3.46 c.c. Hunter Engine operating on
E.D. Standard Fuel.

E.D. Diesel Fuel will extract the utmost power from your
model engines with a minimum risk of breakdown due to
impure spirit and faulty ignition.

Four Grades are obtainable
ED." Standard "Fuel
E.D. " Competition "Fuel

ED.
3.46 c,c. " HUNTER

E. .ELECTRONIC DEVELOPMENTS (SURREY) LTD
,KINGSTON DEVELOPME NT EN INE E R S

E.D. " Ether " Fuel
E.D. " Super Glo " Fuel

A:I the above can be supplied by your
-focal dealer who will recommend the
best one for your particular purpose.

ED.
2.46 c.c.
" RACER"

At 411-2 18,VILLIERS ROAD. K GSTON -ON -THAMES. SURREY. ENGLAND.
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,...,, ... MAKE A
CONVECTOR
Almost any metal
case can be con-
verted into a useful
,mrivector type elec-
tric heater if you
use our porcelain
mounted element
250 watt small size.
Price 2/6. post lid.

SENSITIVE .
ALTMETER :::.:, ' ..

These Contain ane-road barometer
movement -and

useful gears. ..... .
Pricy 7/6 Plus 1/-

AMAZING LITTLE MAINS RADIO
uses a 4 -valve circuit with high -efficiency
coils-covers long and medium wave
bands and fits into the neat white or
brown bakelite cabinet-limited quantity
only. All' the parts, including cabinet.
valves, in fact, everything. S3!10/6 plus
2/- post. Constructional data free .with
the parts, or available separately 1/6.

post.
Note.

Also a few Mk. XVIle unused and in
good working order. available at 22/6.

INFRAY LAMP WARMER
Means real comfort in bed as
it emits Infra Red Rays which
warm and keep YOU healthy.Economical..
 Costs only Iff. per
hour (elec'y at i .-,,,.%2
per unit).  Abso- ."-,""/ if
I utely safe, no health
or fire risk.  Ideal s- ....
for many other uses .. . ....

--over pet's basket. ..

rearing pup. chicks, Price 86i -over desk, work-
bench, etc. All Pal 6, Packing

THE TWIN 20
This is a complete fluorescent lighting

complete and ready 2t-.to work.

fitting. It has built -1n ballast and starters
-stove enamelled white and ready to
work. It is an ideal unit for the kitchen,
over the work -bench, and In similar
location. It uses two 20 -watt lamps.
Price, complete less tubes. 29i6, or with
two tubes. 3916. Post and insurance
2j6. Extra 20 -watt tubes, 713 each.

.

SIX TORCHES 5/-
Parcel containing 2 hand
lamps and four assorted
tubular torches. Only
5:-. --

COMMUNICATIONS RECEIVER R1155 YOURS FOR El
communication receivers guaranteed in perfect
available today. Its working order. Price
frequency range is 75 kcjs Grade 2 17/19/6, Grade 1
to 18 Wis. It is complete 29/19/13, or new and
with E1010 valves and is used 211/19/6. or will be
fitted in a black metal sent on receipt of de -
case. Made for the R.A.P. posit of £1. Balance by
so obviously a robust 12 monthly payments.
receiver which will give Carriage and Transit

The R1155 is considered years of service. Corn- Case 151- extra. Guaran-
of the overhauled and teed for 12 months.

ALL

,..-

?;',C
4'111

MAINS

ni

THREE
Build yourself
a handy midget
A.C./D.C. 3 -valve
mains receiver
giving powerfuliil . reception over

;Roll , long and medium
!MI waves. All corn -

ponent parts, in-
.lading valves,
coils, resistors

etc., but not loud-
speaker and cabinet

(available ii

will cost you196
r q u ire d , )

only 19/6 plus

HUGE
MINISTRY PURCHASE
PRECISION
SLIDE
RULE 10in,

in ease
with cursor

and instruc-
tions, invaluable

,r,..- to all who calculate,
e' Students. Engineers,

Surveyors, Clerks, Meehan -
ics, Draughtsmen, etc., etc.

unrepeatable Price 6/6
plus 9d. post

available
116 post-data

separately 2/-, post free. rifiREggEr
lin. MICROMETER

Exceptional purchase enables
us to offer a lin. precision
micrometer at the very low
Price of 10/-. A micrometer is
an essential part of an en-
gineer's equipment. You, no doubt,
will have found the need for one on
many occasions in the past for
measuring wire gauge. etc. If you
act quickly you can acquire one now
at the remarkably low price of 10/,
post free.

,..,
--,-

.....

....-

7,
II:1

r:

,... It is a hall light as
0 well as a double chime
`. and you can make it\ in a couple of even -

ings for the total cost
of only 19/6 indlld-
ing instructions, post,

2/-
CLEVELAND CAR BATTERY

CHARGER
gives 11 amps, charge
- uses everlasting

196

etc., -data avail -
able separately, price
2/-.

metal rectifier and-__
IL. robust double -wound
.. mains transformer-in

CRYSTAL SET

.///

/ '

riqr
I'

-1. metal carrying case
with leads . and croc.
clips.

Price 6 volts 29/6:
6 1
Postto 2j62

volts 39/6.
.

y,....---,
s.

Two wave -band bakelite
case, germanitun crystal

gets " Home " and
"Light" anywhere with -
out batteries. 18/-.
Headphones. 15/8 pair.

ELECTRONIC PRECISION EQUIPMENT, Ltd.
Post Orders should be addressed to :

DEPT. I, RUISLIP, MIDDLESEX.
Personal shoppers, however, should call at any of our following branches

42/46, WINDMILL HILL 29, STROUD GREEN 152/153, FLEET STREET
RUISLIP, MIDDX. 0 ROAD, FINSBURY 0 LONDON, E.C.4.

PARK.
Phone : Ruislip 5780 Phone : Archway 1049 Phone : Central 2833
and 249, KILBURN HIGH ROAD, KILBURN, LONDON, N.W.

Phone : MAlda Yafe 4921.

I

ik 05, 16 row/

AUDIO AIDS
Headphones with indi-
vidual volume control.
Ideal for use with
church and cinema deaf
aid installations or for
individuals with
impaired hearing. They
provide the essential
clarity of reception
when listening to Radio
and TV.

Send for Brochure " P " of
all types available. If desired.
advice is given on selection of
type most suited to individual
needs.

S. G. Brown provide Headphones
and associated equipment for

all known purposes.

Aj 5*

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone : Watford 7241

(4)

TAKE UP PELMANISM
And Cultivate Your Natural Ability

O
4z.

R.ND%

IN every
man and

woman are
certain quali-
ties already

IA being devel-
, oped or

<v.(' awaiting de-
velopment.
Social life
and the exi-

gencies of earning a living develop
these qualities, but sometimes
slowly and often unevenly so that
whilst there may be progress in one
direction there is stagnation and
frustration in another. The
Pelman Course is designed to
quicken the development of all
qualities and aptitudes, the more
significant of which are :

--JUDGMENT - SOCIAL -EASE
-- INITIATIVE - DECISIVENESS
---WILL-POWER -SELF-CONTROL
---OBSERVATION -CONCENTRATION
- PERSONALITY --SELF-CONFIDENCE

AND A HOLD -FAST MEMORY

w

HOW TO LEARN LANGUAGES
The Pelman,. Languages Insti-
tute teaches rench, German,
Spanish and Italian, without transla-
tion. Write for particulars and
specimen lesson of the language that
interests you, which will be sent
gratis and post free.

Reduced fees far H.M. Forces.
Pelman Languages Institute,

130, Norfolk Mansions, Wigmore St.,
London, W.I.

A

Pelmanism develops these quali-
ties quickly, and permanently.
They become habitual processes
manifesting themselves smoothly
and evenly, and largely without
conscious effort.

The Pelman Course is taught by'
correspondence only. There are
no classes to attend. The problems
of each Pelmanisu are considered
separately by highly trained, sym-
pathetic instructors. Under this
understanding system, even the
most timid gains self-confidence.

Reduced Fees for Her Majesty's Forces.
(Apply for Service Enrolment Form.)

The Pelman training for success-
ful living has been proved by over
a million men and women of every
type and calling.

Send for Free Book
The Pelman Course is simple

and interesting and takes up very
little time ; you can enrol on the
most convenient terms. The
Course is fully described in a
book entitled The Science of
Success, which will be sent to
you, gratis and post free, on
application to :

PELMAN INSTITUTE
130, Norfolk Mansions,

Wigmore Street, London, W.1.
WE Meek 1411,2

Established o'er 50 years.
PELMANEOVERSEAS) INSTITUTES, DELHI:
10, .4tlpore Road. MELBOURNE: 396, Flinders
Lane. DURBAN Natal Bank Chambers
(P.O. Dor 1489).' PARIS : 176, Boulevard
Htlii.I.S77k111. AMSTERDAM : Priasengracht
1021.
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xeAreek/wiefAlways specify
MULTICORE to be precise

Contains 5 cores of extra -active, non-
corrosive Ersin Flux. Prevents oxidation
and cleans surface oxides.

SIZE ONE CARTON

4 specifications for C I
radio enthusiasts. to

BIB WIRE STRIPPER
AND CUTTER

The 3 in 1 tool. For strip-
ping insulation without
nicking wire, cutting
without leaving rough
edges and split-
ting extrudedflex.

HANDYMAN'S CARTON

go Sufficient for
OU 200 average

joints.

Wherever precision soldering is essential,
manufacturers, engineers and handymen
rely OR MULTICORE. There's a MULTICORE
SOLDER just made for the job you have
in hand. Here are some of them.

FOR METAL FABRICATION
(Not wire to tag joints)

Contains 2 cores of Arax Flux-a flux so
fa ,t that even blued spring steel can be
soldered without pre -
cleaning. Flux residue is
easily removed with water.

SIZE 8 CARTON

5' -
MANUFACTURERS ARE INVITED

TO WRITE FOR DETAILS OF

BULK PACKS AT BULK PRICES

MULTICORE 7i/a 9644ir
Melts with a Match! if

,lead
containing cores

of' Ersin

[Needs no soldering
iron or extra flux

Flux.

.
PER CARD

A real
solder

MULTICORE SOLDERS LTD.
MULTICORE WORKS, HEMEL HESIPSTEAD, HERTS (BOXMOOR 3658)

GIVE YOURS A NEW
LEASE OF LIFE

These silent running " Sealed
Systems " will completely modernise
that Pre-war Refrigerator. They are
ready to install, no technical know-
ledge required. Fit it yourself,
SILENT. EFFICIENT. CHEAP.
5 YEARS FREE REPLACEMENT
WRITTEN GUARANTEE WITH

EACH UNIT.
NO MORE SERVICING

EXPENSES.
9 MODELS AVAILABLE, RANGING IN SIZE FROM

3 cu. ft. to 9 cu. ft.
Prices from £27/10/0 to £3411010.

Free Delivery in British Isles.
Send stamped, addressed envelope for

" SEALED SYSTEMS." Free Reduced Price Leaflet.
Latest, complete general catalogue with many `Hints & Tips,' price 1/- post free.

(Refunded on first order.)

BRAID BROS.
for Horne Refrigerator Construction.

50, Birchwood Ave., Hackbridge, Surrey Tel : Wallington 9309.
We do not wish to be associated with Scrapped Second-hand Ice-cream Components.

233

NEWNES LATEST TECHNICAL WORKS

ea140 you
ENGINEERS

Allemilmm."11.111.1.
NEWNES

COMPLETE LATHEWORK
This BRAND-NEW work is
designed for the man who wants
to earn high pay ! It provides
you with all the essential informa-
tion for the setting up and efficient
operation Of CENTRE, CAPSTAN,
TURRET and AUTOMATIC LATHES in
present-day use. In addition it
covers the important subject of
Lathe Tools and Tooling Arrange-
ments, Multi -cut Lathes, etc.

2 volumes strongly bound in rich
dark -blue Moroquette.

S60pages covering latest and best
practice, and designed to make you fully
conversant with the various types of lathe
in operation.

660 photographic illustrations, draw-
ings, diagrams, and important data.
With Consolidated Index for quick
reference.

lisioLlimmomimmiLDER s

NEWNES

COMPUTE GAS & ARC WEEDER

This entirely NEW work is in-
valuable to yotr if you wish to
become a highly -skilled key welder.
It gives you all the basic knowledge
and latest practice in this country
and America-and in addition,
the theory necessary for gaining
recognition by the important trade
associations and organisations.

2 vo'umes strongly bound in rich
dark -blue Moroquette.

S44 pages dealing authoritatively
with latest and best practice.

614 practical photographic illustra-
tions and drawings.

139 specially prepared diagrams and -
data tables.

ILLUSTRATED FAULT-FINDING
CHART

Consolidated Index for quick reference.

NEWNES ENGINEERING WORKS PRACTICE
Engineering pays you according to what you put into it-the more you know
the more you will earn, and the brighter your future This NEW work
covers Basic Processes and Machiries ; Modern Methods and Materials ;
Production Engineering ; Installation, Operation and Maintenance.
4 Volumes. 2,022 pages. 2,000 instructive "action." photographs, diagrams,
drawings, etc. 24 Data Sheets and 12 Wall Charts in strong chart case.
FREE Copy of Workshop Calculations, Tables and Formulce. (Value 7/6, a
time -saving book for engineers.)

* 2 YEARS' FREE ADVISORY SERVICE

To : George Newnes, Ltd. (Dept. A), 66-69, Great Queen St.,
London, W.C.2.

Please send me, without cost or obligation, the illustrated brochure
of the technical work I,have marked with "X," also details of the
easy monthly subscription payments.

L 18 ID Newnes Complete Lathework
GA 17  Newnes Complete Gas & Arc Welder
EWP 59 0 Newnes Engineering Works Practice

Name
Address

Occupation
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IT IS EASY TO MAKE THESE LUXURIOUS

ELECTRIC
BLANKETS
* NEW EXTENDED RANGE
DRAWINGS A N D
INSTRUCTIONS : for
Single Heat Blanket. 60in.
x 30M, Price 1/6. Post
Free.
Or with 27 yds.
Heater Cable. Price
20/, Post Free.

DRAWINGS AND
INSTRUCTIONS:
for Three Heat
Blanket. 60in. x
30in. Price 2/-.
Post Free.

Or with 2 x
27yds. Heater
Cable, 2 Temp.
set thermostats,
13 -Heat Switch,
I8in. Triple, 23/
36 Flex, and 3 yds. twin 23/36
Flex. Price 45/-. Post Free.

DRAWINGS AND INSTRUCTIONS: for Single
Heat Blanket. 60in. x 50in. Price 1/6. Post Free.
Or with 30 yds. of Heater Cable. Price 30/-. Post Free.

DRAWINGS AND INSTRUCTIONS : for Three Heat Blanket. 60in. x 50in. Price
2/-. Post Free.
Or with 2 x 30 yds. Heater Cable. 2 Temp. set thermostats, I 3 -Heat switch, 18in. Triple
Flex and 3 yds. twin 23/36 Flex. Price 55/-. Post Free.

DRAWINGS AND INSTRUCTIONS : for Single Heat Heating Pad. I6in. x 12in,
Price 116. Post Free.
Or with 8 yds. of Heater Cable. 3 yds. twin 23/36 Flex, and ON/OFF switch, 2 Temp.
set thermostats. Price 22/6. Post Free.

DRAWINGS AND INSTRUCTIONS : for Three Heat Heating Pad. I 6in. x 12in.
Price 2/-. Post Free.
Or with 2 x 8 yds. Heater Cable, 3 yds. twin 23/36 Flex, I8in. triple 23/36 flexible and I 3 -Heat

switch. 2 Temp. set thermostats. Price 27/6. Post free.

For personal use, or as a
much -valued gift. an electric
blanket, is the ideal thing.
and it's so much cheaper to
make one from the materials
we supply for it. When made,
your blanket is equal in all
respects to those costing
many times more in the
shops. Current consumption
is negligible and the benefits
it gives are beyond measure.
Absolutely safe. Easy to
make. This blanket is a
boon to health and comfort.

*SUPPRESSIT*
(TELEVISION SUPPRESSOR KIT)
For the suppression of Domestic
Motor Driven Appliances. Comprises
two chokes, and two condensers
mounted on a card with wiring
instructions. Ideal for Vacuum
Cleaners, Hairdriers, Sewing Motors,
etc., up to I Amp. Price 3/6. Post Free.

REPLACEMENT
ELEMENTS

FOR DOMESTIC ELECTRICAL APPLIANCES
We stock over 200 types of element replacements
for Fires, Irons, Kettles, Hairdriers, Toasters, and
Boiling Rings.

WE HAVEA REPUTATION FOR HIGH QUALITY THERMOSTATS AND LIST
SOME OF OUR STOCK ITEMS HERE

THERMOSTAT. CS. Convector Thermo-
stat for Space Heaters and Low tempera-
ture Ovens. 15 amps., 250 volts A.C.
40/80 deg. F. 25/-, post 5d.

THERMOSTAT. MB. for control of
Electric Immersion Heaters up to 3 KW.
99/190 de. F. 15 amps., 250 volts A.C.
£31010. post 9d.

THERMOSTAT. PF. Room Thermo-
stat, 15 amps.. 250 volts A.C. Sin. x ilia.
x 2in. A beautiful instrument. Temp.
ranges 30/90, 40/100, 40/80. 60/100 deg. F.
as required. £2/0/0, post 6d.

THERMOSTAT. BW/1. 3 amps. 250
volts A.C. For control of hot -plates, vul-
canisers, etc. 50-550 deg. F. 15/8. post 4d.
We are only too glad to send illustrated
leaflets on any of these Thermostats if
you will send a S.A.E. stating which model
interests you.

AMMETERS
Moving Iron. A.C./D.C. 0/5 amps.,
dial. Projection mounting. Price 18/-.
Post 1/.. As above but 0/10 amps. Price
18/-. Post 1/-.

GREENHOUSE
THERMOSTAT
Type ML. Constructed especi-
ally for the amateur gardener.
The scale plate is calibrated
" High -Medium -Low," and has
a temperature range of 40-90
deg. F. Current -carrying
capacity is 10 amps. 250 v. A.C.
Differential, 4 to 6 deg. F.

Dimensions : 41in. x 2in. x
in. Price 35/-. Post 6d.

Model P1. Miniature Thermo-
stat for control of domestic
Electric Irons and special
purpose machines where space
is limited. Capacity : 5 amps.
250 v. A.C. pin. x Rio. x I I/16in.
Single screw fixing. Price 9/3.
Post 3d.

Model SN/40. I amp. 240 v.
A.C., 50-250 deg. F., 5/6.
Post 3d.

FIRE BARS
No. 41. Bowed. 3in. x 9lin. 7/6 ea.
No. 42. Bowed. 3in. x 7bn. 7/4 ea.
No. 43. Bowed. 3lin. x 81in. 7/6 ea.
No. 44. Bowed. 3Iin. x 8Iin. 7/6 ea.
No. 45. Flat. 3in. x 9lin. 7/6 ea.
No. 46. Flat. x Tin. 7/4 ea.
No. 47. Bowed. 3in. x 91in. 9/- ea.
No. 41. Suitable for Sunbeam,

Revo, Belling, Dudley, Swan.
No. 42. Suitable for Small Revo

and various types.
No. 46. Suits Belling, Brightglow.
No. 47. Suitable for Creda,

SPIRALS
No. 70. Spiral, 1,500 w. 2/9 ea.
No. 70a. Spiral, 1,000 w. 2/2 ea.
No. 70b. Spiral, 750 w. 1/10 ea.

No. 70c. Spiral, 600 w. 1/5 ea.
No. 70s1. Spiral, 500 w. 1/4 ea.

No. 70e. Spiral, 200 w. 1/2 ea.

No. 70f. Spiral, 100 w. 1/1 ea.

CAR HEATER ELEMENT
No. 87. 6in. x I lin., 6/3 ea.200/250 v. 100 w....

ANEROID

BAROMETER

AS SOLD FOR
5 Gins.

YOURS
FOR
5/ -
DEPOSIT

Balance by monthly
payments of

or 55/- CASH.
A well -made and
accurate instru-
ment of handsome
appearance and
great sensitivity.
Offered at half theusual price.
BRAND NEW
and in perfect
order. Make splen-
did gifts. 

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS . BANSTEAD . SURRET

:in Drill ...
;in. Stand ...
Craftsman's Lat he
Sin. Portable Saw

THE " I & G "

I044142). hs........_
Fits any electric hand ....-A
drill. Will Jig saw. Cross t,'
cut, Rip Saw, Hack saw, ,;f

U NIVERSAL SAW

ELECTRIC UTILITIll etc. Complete , .' !......---.4=s------.., with attach-
ments and two

'so
TOOLS ON EASY TERMS extra saw

blades. Send

_NN.

for leaflet.
Cash Price NO.\19".br's if.i f Vibration

l 49/6 -Robust

Sin. PORTABLE
SAW ATT. FOR USE CRAFTSMAN'S LATHE AND
WITH lin. DRILL. lin. DRILL.
1001 jobs can be tackled with these high
quality tools. Save money by " Doing it
yourself." Every item fully guaranteed.
Build up your home workshop stage by stage.
Write for free full catalogue and easy terms
schedule. CASH 8 Mthly

PRICE Deposit of
£5.19.6 14/3 14/8
£3. 7.6 8/3 8/3
£5. 5.0 12/10 12110

£3. 5.0 8/- 8/ -Lathe Saw Table £2.15.0 6/9 6/9
On. Drill ... £12. 7.6 30/3 30/3

Stand 7.. ... £5.10.0 13/6 13/6
bin. Sander/

Polisher £8. 7.6 20/6 20/6Sin. Sander/
Polisher Kit ... £9.17.6 24/2 24/2lln. Drill Kit ... £11.17.6 29/1 2911

Disc Sanding
Table Att.... ... £1.12.6 3/11 3/11

6in. H.D. Saw ... £17. 5.0 4212 42/2
When ordering please send Cash Price or
Deposit and state Mains Voltage. All items

are post free.

1" MICROMETER
This precision instrument is offered at
a fraction of the normal price and is
BRITISH MADE. Simple to operate.

and essential to schools, garages.
students, the general handyman
and model makers. This is what
You have been waiting for at a
price to Packing
suit your' Of_ and
pocket. Postage 6d.

Post Free.
OR EASY 6!

deposit & 8
.. monthly pay -TERMS ments of 6/-.

-Light

"1 & G" LATERAL
SANDER -POLISHER !
The first lateral sander to be
produced in this country at such
low cost. Works on a vibratory
principle at approx.
12,000 strokes
per minute.
200 1240v.
A.C.only.
Ideal for
sanding
W o o d.
Plasticsand
burn-
ishingmetal.
Polishing Cars, Furniture,
Leather, Silver, etc. Complete
with flex, sandpaper and polish-
ing cloth.

7S=OR 8dpeamP°6onletthnIt&ys

Post Free. of 10/-.

AUTOMATIC
BLOWLAMP
Self pressurising. BurnsMethylated Spirits.
weighs only 7 ozs. Siin.
high. Attains tempera-
ture of 2,000 Deg. F. Will
Soft Solder, Silver Sol-
der, Strip Paint, Bend
Glass. etc.Packing & 12/6
Postage 9d.

THE MAIL ORDER HOUSE FOR PRO MPT ATTENTION
RINGSWOOD SUPPLIES (Dept.P.M.7)&r. 4, S A Pe pLhAoCn pan 8199

Handles with
many times the life of wood
and blades of Sheffield steel,

chromium -plated to prevent rust,
combine to make Screwmasters that

will last a lifetime. Fully insulated to 5,000 volts.

Obtainable
from

Suppliers
everywhere

PLASTIC & AMBER HANDLED

Manufactured
by

I. STEAD & Co. Ltd.,
SHEFFIELD 2

41. 41 41 4! 41 0 41 41 41 41 41 111 41 41 fl 41 41 lb 41
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1

ONE OF THE
POPULAR RANGE

OF

PERMANENT MAGNETS

BUTTON
MAGNETS

IN
THREE SIZES

Ask your dealer
for this and other types

* Horse Shoe Magnets

* Bridge Magnets

Bar Magnets

Pot Magnets and

Button Magnets

See Leaflet No. 51 for full range.

Made by JAMES NEILL & CO. (SHEFFIELD) LTD.
and obtainable from your usual supplier of Tools, Hardware and Laboratory Equipment.

! NEW ! LEARN
a THE PRACTICAL WAY
II With many courses we supply

actual equipment thus com-
bining theory and practice
in the correct educational
sequence. This equipment,
specially prepared and de-
signed remains your property.

I Courses include: Radio, Tele-
vision, Mechanics, Electricity,
Draughtsmanship, Carpentry,

I
Photography, Commercial
Art, etc.

ww. MOO

THE

EM32

AC00111113110,

Advertising
Aeronautical

Engineering

Automobile
Engineering

Banking

Bookkeeping
Building

Business Management
Carpentry

Chemistry
Civil Service
Civil Engineering

Commercial Subjects

aker9 99

NG

\It,444ezeteeL4

...___}

QUICKCLEANCERTAINECONOMICAL

PEZBURTT ieMiCaIGREATI IAIr ISLEWORTH gaSEX - ENGLAND

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER

150 CAREERS & HOBBIES
PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Commercial Art &
Drawing

Customs A. Excise Officer
Draughtsmanship

Economics
Electrical Engineering
Electronics
Fashion Drawing
Heating & Ventilating Eng.
Industrial Administration
Journalism
Languages

Marine Engineering
Mathematics

M.C.A. Licence;
Mechanical Engineering
Motor Engineering
Photography
P.M.G. Licences
Police
Production Engineering
Public Speaking
Rcdar

Radio & Television
Servicing

Radio Engineering
Refrigeration
Retail Shop Management
Salesmanship

Sanitation
Secretaryship
Sheet Metal Work
Shorthand & Typing
Sound Recording
Structural Eng.
Telecommunications
Television
Time & Motion Study
Tracing
Welding
Writing
Works Management
Workshop Practice

and many others.

Also courses for University Degrees, General Certificate of Education. B.Sc.Eng.,
A.C.I.S,, City & Guilds Examinations. R.S.A. Certificates, etc.

ADVANTAGES OF E.M.I. TRAINING
* The teaching methods are planned to meet modern

industrial requirements. * We offer training in all

subjects which provide lucrative jobs or interesting
hobbies. * A tutor is personally allotted by name to
ensure private and individual tuition. * Free advice

COURSES FROM 15/- PER MONTH

I !PIP
The only Postal College which is part
of a world-wide Industrial Organisation

covering all aspects of training is given to students
before and after enrolment with us.

POST THIS COUPON TODAY
Please send without obligation your FREE book.

E.M.I. INSTITUTES (Dept. 144k)
43 Grove Park Road, London,VV.4

NAME

ADDRESS

SUBJECT(S) OF INTEREST
March, 1955.

110111
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ANNOUNCING
THE AMAZING

Just ONE of these unique
tools can be built up as

I. LATHE (2.' Swing x Sf' a 9 speeds)

2. GRINDER
3. PILLAR DRILLING

MACHINE

4. MILLING MACHINE
5. HAND DRILL

motorised miniature machine

YOURS FOR ONLY

£2.17.6 DEPOSIT

and 10/6 p.w. or 45/- p.m.
for 12 months.

Cash price £27.17.6.

Additional equipment available
Jigsaw, Circular Saw, Machine Vice, Milling
Table and Clamps, Flexible Shaft and High
Speed Steel Tools and Cutters of all descrip-
tions.

Send now for full details from :

Dept. P.M.2, J. & H. SMITH LTD., 16, Harrison Leeds,

March, 1955

MADE IN
AUSTRIA

STARTING
POINT

MSSET

There's realism in a solid metal FOR YOUR
P.W. track built from Bassett-
Lowke sets. All parts being made

the tracks are equally suitable for A le
indoor and outdoor use. For clockwork
and steam systems out-of-doors, or
electric indoors, choose Set "A." For
out-of-doors electric operation or
extensive indoor use, Set " B."

TRACK PART SETS for making
18ft. of realistic Gauge " 0 "
Permanent Way.
Set "A " (with steel rail) .. 40/ -

Set " B " (with brass rail) .. 50/ -

Set A/E for electric traction .. 51/ -

Set B/E for electric traction .. 6l/ -
Each Set Comprises :

12 36in. lengths rail,
12 fishplates.

216 chairs.
108 sleepers.

500 spikes.
500 panel pins.

12 battens.
Track Gauge.
Chair fixing jig.
Purch.
Illustrated instruction book,
" Laying Permanent Way."

to withstand years of wear and weather, W

This 100 -page fully illustrated book
is packed with interest for model
railway enthusiasts. The most compre-
hensive Bassett-Lowke book ever
issued ! Send 2/- to Department MR.I2.

BASSETT-LOWKE LTD
Head Office and Works :

NORTHAMPTON
LONDON :

112, High Holborn, W.C.I.
MANCHESTER :

28, Corporation Street.

VeatMdue
37

put that in your pipe
and prove it !

IT'S A GALLAHER TOBACCO
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There are Rawlplug Fixing Devices for

almost every material in the world . .

What an astonishing variety there is in Rawlplug Fixing
Devices! You want an air and watertight screw fixing in
sheet metal or glass? Use a Rawlnut ! Or a fixing in a
lath and plaster ceiling? Rawlplug Spring Toggles! Fixing
conduit to steel girders without drilling? Rawlclips! For
screw fixings in brick, stone, etc., there's the famous and
speedy Rawlplug; for bolting down machines, Rawlbolts
and Bolt Anchors. Whether it is breeze or cork, plasterboard,
plastic or cavity brick, use the right Rawlplug Fixing
Device and your difficulties vanish.
If you have a fixing problem, write our Technical Service Dept.
They will be delighted to help you.

THE RAWLPLUG
COMPANY LTD.

CROMWELL RD.,
LONDON, S.W.7

THE WORLD-WIDE FIXING DEVICES ORGANISATION
8467

17-)Ileed Aeadged
at'

SUPPLY UNIT RECTIFIER FOR
No. 43 TRANSMITTER

Ex -Canadian Army in original wood case.
Input 110 v. A.C. 50/60 cis. 1.7 kVA. Output
(H.T.1) 2,100 v. 375 mA. (H.T.2), 500 v. 400
mA, plus H.T. lines 450 v. 265 v., also 383 v.
regulated and neg. bias 250 v., 150 v., 80 v.
Making three complete power supplies all
fed via double choke condenser. Input
circuits. Valves are 4;866A:866, 5Z3. 6SJ7,
2/6A3. VR150/30 (Stab), and IV (Time delay).
The complete unit mounted in metal case
with lid shock mounted. Dim. : 2ft. Gin. x
lft. x lft. bin. Finish, olive drab. Wgt. 4201bs.
Ask for Carriage
A/H26 £15.0s.0d. 1.5'- extra.

AIR POSITION IND. UNIT MK. I.
Ref. 6R/248

Contains : 4 Rev. Counters with reset
knobs, each reading 0-9999 Revs., also small
Selsyn Motor, Dial Lamp 24 v. 6 w. D.B.C.
with holder. ON/OFF Toggle Switch, Push
Switch, plus a host of gears and worm drives.
Unit mounted on Diecast Aluminium
Frame with metal casing. Overall size,
121n. x 8in. x bin.
Ask for
A/11913 22/6d. ' each

Carriage
Paid.

EX R.A.F. SIGNAL LAMP TYPE 2.
5A/2384

With a lain, deep, 421n. dia. reflector and a
12 v. 30 w. pre -focus lamp : Alignment
sights with a rubber eye -piece, two handle
grips on the carrier frame, trigger lever on
right-hand grip, also 6ft. of rubber covered
ducel cable terminated with a 2 pin 2 a.
plug, in transit case 9I1n. x 8in. x 61 in.
Ask fo Pos
A/11530r 8/6d. each Paid,t

ROTARY CONVERTER TYPE 195
Input 24 v. D.C. 5 a. Output 230 v. A.C. 50 c/s.
100 w. Complete in metal case. Dim. :

12in. x 11 in. x 8in., with carrying strap.
Ask for Carriage
A/H914 MO. I4 V**.OlI. each Paid.

ELECTRONIC IGNITION TESTER
Type VED, Patt. 563562 by English Electric.
In original Wood Case. A Cathode Ray
tester for checking ignition of internal
combustion engine while engine is operat-
ing, will operate from -6, 12, or 24 volts D.C.
or 230 v. A.C.
Built into black crackle case with hinged
front and carrying handle, dim. 151n. x Olin.
x
No leads or instruction book available.
Ask fo
A/H535r £15.0s.0d. Carriage

10/- extra.

SUITABLE AS UNIVERSAL
ELECTRIC MOTORS

For 200'250 v. A.C. or D.C. mains by simple
external wiring, full data supplied. New
method gives better than ith h.p. with
MG.29,' or approx. 4 h.p. with MG.30.
MOTOR GENERATOR TYPE 29
As Generator. Input 24 v. 16 a. Output
1,200 v. 200 mA. : Ilin. x 5lin. x 5 lin.
Ask for
.A.E880 17/6d. each

Carriage
Paid.

MOTOR GENERATOR TYPE 30
Ref. 10K/21. Input 9.3 v. 23 a. Output 7.2 v.
13 a., 255 v. 110 mA. Size 12in. x 5)in. x Olin.
x 5th.
A14

8or 15/0d. Carriage
each _ Paid.

EX R.N. DISTRIBUTION BOARDS
250 volts, 15 amp.,3 way. Simplex.
A/11949
Ask for /6d. each

Post
Paid.

SANDALITE DUPLEX
Ask for 6/6d. Carriage
A/H950

M.E.M. KANTARK
Ask
A11951for 6/6d. each kisdt.

BRASS GLANDS
Po

1/3d.- each Paid.st

PLEASE NOTE.-Carriage and Postal
Charges refer to. the U.K. only. Overseas
freight. etc.. extra.

Order direct from :_
CLYDESDALE Co LTD.Y

Phone: South 4451/7

2, BRIDGE STREET
GLASGOW - CS

THE REVOLUTIONARY FLOORING ! !

* nedifurlittx
POLYVINYL

"YOU LAY IT YOURSELF"

REDIMIX" POLYVINYL FLOORING
is a plastic which comes to you in a tin-ready for
laying. It is ideal for covering any kind of existing
surface-concrete, quarry, tiles, flagstones, compo-
sitions of all kinds, timber-in fact, any unsightly

and uncomfortable dusty floors.

AMAZING

OFFER

FREE
To introduce " REDIMI X," the new
wonderful Polyvinyl Plastic Flooring,
The Laymatt Flooring Company will
present FREE OF CHARGE ONE
EXTRA TIN FOR EVERY TIN ORDERED.
Write for free offer order form and brochure.

One tin of " REDIMIX " covers six square 45/10
yards at ... .

Plastics Division : Desk 8P.Ni.F
THE LAYMATT FLOORING COMPANY

36-40, Seabourne Road Bournemouth England
" TAKE A

PRIDE IN

YOUR NEW

HOME "
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VALUABLE NEW HANDBOOK

FREEENGINEERS
Have you had your copy of "Engineering Opportunities"?
The new edition of " ENGINEERING OPPORTUNITIES "
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 the essential requirements to quick
promotion and describes the advantages of our Special Appoint-
ments Department.

WHICH OF THESE IS
YOUR PET SUBJECT ?
MECHANICAL ELECTRICAL RADIO

ENGINEERING ENGINEERING ENGINEERING
Gen. Mech. Eng,-Main- Gen. Elec. Eng.-Elemen- Gen. Radio Eng.-Radio
tenance - Draughtsman- tcry & Advanced Elec. Servicing, Maintenance &
ship-Heavy Diesel-Die Technology - Installations Repairs-Sound Film Pro-
& Press Tool Work-Weld- Draughtsmanship-Supply jection - Telegraphy -
ing-Production Eng.- -Maintenance - Design Telephony - Television -
Jig & Tool Design-Sheet -Electrical Traction - C. & G. Telecommunica-
Metal Work-Works Man- Mining Electrical Eng.- tions.
</gement - Mining - Re- Power Station Equipment,
frigeration-Metallurgy. etc.

AUTOMOBILE CIVIL
ENGINEERING ENGINEERING

Gen. Automobile Eng.- Gen. Civil Eng.-Sanitary
Motor Maintenance & Eng.-Structural Eng.-
Repairs - High Speed Road Eng. - Reinforced
Diesel-Garage Mngment. Concrete-Geology.

BUILDING
Gen. Building-Heating &
Ventilation -Architectural
Draughtsmanship - Sur-
veying - Clerk of Works
- Carpentry and joinery
-Quantities - Valuations

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,

G.P.O. ENG., TEXTILE TECHNOLOGY, ETC. ETC.
One of these qualifications would increase your earning power

WHICH ONE!
A.M.' Mech.E., A.M.I.C.E., A.M.I.P.E., B.Sc., A.M.Brit.I.R.E.,
A.F.R.Ae.S., A.M.I.M.I., L.I.O.B., A.R.I.B.A., A.M.I.H. & V.E.,
M.R.San.I., F.R.I.C.S., A.M.I.E.D., CITY & GUILDS,
COMMON PRELIM., GEN. CERT. OF EDUCATION, ETC.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,

29-31, WRIGHT'S LANE,

KENSINGTON, W.8.

Phone : WEStern 9861

WHAT THIS BOOK TELLS YOU

,Ar HOW ;.o get a better paid, more
" interesting job.

^ HOW to qualify for rapid pro-
motion.

4. HOW to put some valuable
" letters after your name and

become a " key -man " . . .

quickly and easily.

4. HOW to benefit from our free
^ Advisory and Appointments Depts.
* WHERE today's real opportunities

are . . . and 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 that appeals to you.

144 PAGES OF EXPERT
CAREER -GUIDANCE

You are bound to benefit from
reading "ENGINEERING OPPOR-
TUNITIES," and if you are earning
less than k 15 a week you should send
for your copy of this enlightening
book now-FREE and without obli-
gation.

TO : B.I.E.T. 410A, COLLEGE

HOUSE, 29-31, WRIGHT'S LANE,
KENSINGTON, W.8

Please send me FREE and without
obligation, a copy of " ENGINEERING
OPPORTUNITIES." I am interested in
(state subject, exam., or career)

Only s Id.
,stamp is
needed if

posted in an
unsealed envelope.

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.1.E.T IS THE 'LEADING INSTITUTE OF ITS KIND IN THE WORLD
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The "CyclisranerHome Movies are irmporari6,

Editor: F. J. CAMM 1

The Passing of the Steam Locomotive
LL lovers of the iron horse and the

iron road will regret the announce-
ment that by 197o all steam

locomotives will have vanished from the
railroads of this country, for there is
over a century of romance behind the
development of steam transport since
George Stevenson died in 1848.

George Stevenson was born at Wylam,
near Newcastle in 1781, and this great
improver of the locomotive engine was
one of six children whose father earned
twelve shillings a week. In his early
years George worked as fireman to a
colliery -engine, and spent his evenings
in learning to read, write and calculate.
Meanwhile, he made a minute study
of his engine. His first great step in life
was gaining, in 1821, the post of engineer
at the Killingworth Colliery. His first
engine, " My Lord," was used to draw
the coal from that colliery to the sea.
He was next appointed engineer on the
Stockton and Darlington Railway, opened
in 1825, the first to carry passengers as
well as goods by steam traction. He
gained the prize offered by the directors
of the Liverpool and Manchester Railway
for the best locomotive, his " Rocket"
making the trial trip at the rate of 29
miles per hour. His life henceforward
was spent in advising on the numerous
railway schemes which soon covered the
country with a network. His " safety
lamp," the " Geordie " for mines, which
some preferred to the " Davy Lamp,"
should also be mentioned.

Diesel and diesel-electric engines are
to replace steam as a source of power.
But who can say with any certainty that
these modern power units will not be
rendered out of date in the course of
the next 15 years ? Atomic power is
on the way, as we have seen from the
announcement that America already
has a submarine in being powered by
atomic energy. Is it wise in these days
when almost overnight - discoveries of
world-wide importance are announced,
to plan 15 years ahead ? The Minister
of Transport has announced his plan
for the development of the first major
motor road between London and
Birmingham, and there can be no doubt
that as the economic position improves
other roads will complete a network
which will result in rapid development of
our road transport system.

FAIR COMMENT
By

The Editor

There has been during the past zo
years a tendency on the part of industry
to make more use of the roads for the
transport of goods and less use of the
railways. It is too late now for the
railways to retrieve the business they have
lost to road transport. Indeed, industry
itself cannot wait 15 years for that state
of affairs to be brought about. The
railways have been allowed to lapse into
a state of almost archaic desuetude. In
fact, there has been very little real
development, apart from electrification,
since the early part of the present century.
Carriages are still uncomfortable, time
schedules seem to mean nothing, few
long distance trains arrive on time, it
takes an inordinate amount of time for
goods to be transported for a com-
paratively short distance and the speed
of trains is almost exactly what it was
55 years ago. I am referring here, of
course, to long distance train journeys.
A comparison of the time tables of the
early part of the century with those of
to -day will prove that this is so. The
only difference is that then the trains
did run to time. To -day if one is
expecting a visitor from the North one
arrives at the London terminus and
immediately examines the notice board
to see how late the train will be. No one
expects it to arrive on time !

The railways for the best part of 8o
years enjoyed a monopoly, and because
they lacked competition, did nothing to
improve their services. They saw the

'SUBSCRIPTION RATES
including postage for one year

Inland - - - - I4s. per annum.
Abroad - - - - I4s. per annum.
Editorial and Advertisement Office : " Practical

Mechanics," George Newnes, Ltd.,
Tower House, Southampton Street, Strand, W.C.2

'Phone : Temple Bar 4363
Telegrams : Newnes, Rand, London.

Copyright in all drawings, photographs and
articles published in "Practical Mechanics" is
specially reserved throughout the countries
signatory to the Berne Convention and the
U.S.A. Reproductions or imitations of any of

these are therefore expressly forbidden.
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competition of the internal combustion
engine, the development of goods
vehicles for road transport, but they
heeded not the signs.

Road transport has gone too far now
for the railways to be able to compete
on an economic basis. Instead of
developing its own road services to act
in unison with the railways so that
passengers alighting were picked up and
transported by road to their destinations,
they allowed private companies to perform
a service which should have been their
concern.

If atomic power is developed within
. the next 15 years, diesel and diesel-
electric vehicles will be rendered out
of date. It is almost impossible at this
stage of scientific development to adopt
a long-term policy in rail transport.

The Government has been compelled
to modify its long-term policy on arma-
ments, because of the rapid changes in
scientific and technical development, and
the reasons for this apply with greater
force to transport. It will be difficult
for the railways to modify the policy if
improved forms of power are developed.

Notwithstanding all this, the passing
of the steam locomotive will be regretted
by thousands of train lovers and par-
ticularly by a large band of model
railway enthusiasts. Shall we have model
diesel-electric locomotives in the year
197o, or will the hobby of operating
model railways pass with the steam
locomotive ? Model electric railways
today are a serious competitor to the
steam counterpart, and model diesel
engines of tiny cubic capacity are
already available. Will helicopters
compete with road transport and the
railways of the future ? As towns and
cities cannot build outwards, will they
build upwards, and provide landing
grounds for helicopters, so that business
people may take off from their business
premises and land close to their
destination ? It is an intriguing thought.
It takes as long to get from London to
London Airport, a distance of only 15
miles, as it does to travel 20o miles by air !

It is possible that by the year 197o
the railways will have ceased to function
as passenger carriers and will be entirely
devoted to the transport of heavy goods.

The steam engine is a wasteful source
of power and its passing, sad though it
may be, is inevitable.-F. J. C.
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A New Pendulum Design Which is
41111111111

an Alternative

V

C= KVIc

to the Hipp Clock
and One in Which the Only Interference to Pendulum Swing is Magnetic

By J. A. ROBERTS (Concluded from the February issue)

THE escapement assembly is arranged
on an ebonite panel 4in. by 4in. by
tin. thick (approx.) and secured to

the backboard by a bolt which passes through
the hole shown. This bolt provides the pivot
upon which the whole escapement can be
canted to the right to counteract any tendency
on the part of the armature carrying the
contact screw to bounce more than once
against its opposite contact, carried on a
spring. The armature is a circular soft iron
blank tin. in diameter, fin. thick, and is held
by a short 6 B.A. countersunk screw to the
brass piece which carries at its opposite end
a platinum contact screw.

This piece is drilled lin. clearance to slide
up and down the escapement arm, a tin.
length of kin. brass rod, and is locked in
position by a screw. This escapement arm
is really a miniature pendulum and, therefore,
its speed will be determined by the position
up and down the rod of this brass piece,
which acts as a pendulum bob. Upon the
speed of this miniature pendulum depends
the position the main pendulum will be in
when it receives its impulse from the motor
coil, as the escapement arm must travel
from its extreme left hand position to its
extreme right during the time the pendulum
has travelled from its left-hand position to
the point where it has entered the field of
flux of the motor coil, and the Hipp law
observed.

This state of affairs is not so tricky as it
sounds and is further dealt with under the
heading of Assembly.

Upon the length and therefore the speed
of the main pendulum will depend the speed
required of the escapement arm and the
position up and down this of the contact
piece. Some builders may use i-second
pendulums, others s second, and some,
converting old clocks, pendulums of non-
descript lengths ; thus it is impossible to
give exact measurements and positions, but
these are not difficult to arrive at.

Once the position of the escapement piece
is found, the coil can be bolted down to the
panel and the contact soldered
to the spring in the correct
position, the centres of all
these lying along the same arc
as shown by the dotted lines
in A.

In B is shown how the
escapement arm is fitted into
the small piece of square
section brass bar which also
carries a steel pin, secured
in position by a screw. This
pin forms the bearing upon
which the escapement arm
swings and is seated in two
holes drilled into two opposite
sides of a piece of square brass
channel, which, by means of
the short length of lin. brass
rod, is secured to the escape-
ment panel as shown.

As will he seen at C, the

centres of the coil, escapement piece and con-
tact spring must all be of equal distance from
the panel; the coil supporting brackets,
the post which supports the escapement arm
bearing, and the length of contact spring
support must all be arranged to conform
with this.

Advance and Retard Switch
As mentioned earlier, the hands of the

primary movement and slaves are advanced
and retarded by the action of a simple single -

pole double -throw change -over switch. When
the switch arm is in the right-hand position,
normal working is provided by connecting
all slave coils across the escapement coil in
parallel. When the arm is mid -way between
the two positions and not touching either,
all slaves are disconnected, and the pendulum
circuit not being effected thereby, the
pendulum continues to swing. Finally when
the arm is over to the left and is depressed,
the slave coils are shorted across the power
supply and, all coils thus being energised,
their slaves advance forward 2 or t 2 seconds
for each depression, depending upon whether
the pendulum is oft or t seconds length.

Two views, with the clock
face removed, showing
escapement assembly and

batteries.

Therefore, all that is re-
quired in order to slow
up the slaves is to move
the switch arm off the normal
contact and leave it there until
time indication is again re-
quired, then slip it back.
Conversely, if advancement
of the hands is required, then
the arm is moved to the
extreme left and rapidly de-
pressed, throwing the arm
back to normal when the
hands have reached the re-

quired position.
In Fig. 7, " A " shows an end -on view

of this switch, the method ofsecuring same
to the motor panel, and the three positions
of the switch.

Only two poles are required, and these are
filed out of lengths of lin. square brass
bar to the shape shown at C, the contact
surface of the left hand (advancing) pole
being filed to a lower level than that of the
right-hand (normal) pole.
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The switch arm, a simple brass strip pivoted
to the switch panel, swings over and slides
comfortably on to the contact surface of the

'right-hand pole, and remains there during
normal working. Any position between the
two gives slow, and depressing the arm
downwards on to the contact surface of the
advance pole will, as stated, advance the slaves
to the extent of two swings of the pendulum
for each depression.

A stop pin is provided to prevent the
switch arm going far enough over to the
advance position to " make " on the left-hand

F/leo' Natio Contest spring
carry spring pillar,/ length

Bross channel
brass rod

J/4"sg
Pole piece

Coil support
bracket

Centre of
-wed t/ux bear

1,7

ermine/

300 ohm
Relay
toll

Adiax
Soft iron
pole pieces
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Fig. 6.-Escapement assembly.

edge of the pole and is simply a 6 B.A. screw
let into the switch panel and bolted.

Primary Movement
This is the movement associated with, and

in the same case as, the master transmitter,
and is usually referred to as the primary ;
all slaves follow the same design mechanically,
and where slaves are not used, the primary
becomes simply the face of the clock.

The writer had a small 6o by t movement
with a 4o -tooth count wheel made to order,
though few builders will go to this trouble
and expense, as the gears of any clock having
a pendulum of not much less than .1 seconds
length will suit the purpose, and in most cases
the original escape wheel, suitably masked,
will serve as the count wheel. Here, as
indeed throughout the article, the dimensions
given are only approximate, and may have to
be modified to suit individual requirements.

In the orthodox type of spring or weight
driven pendulum clock, the escape wheel
moves round one tooth at a time for every
swing of the pendulum in one direction, and
this is precisely the effect of the pendulum
in this case.

In some clocks the escape wheel turns in
the opposite direction to others through
variations in the gear arrangements, and in
this system it will naturally have to turn in
the same direction as in the old, so that it
may be necessary to feed it from the opposite
side to that shown in the sketch, so that this
point will have to be settled before work is
commenced.

Where an old clock is converted to this new
system, and the same gearing and escape wheel
used, the effective length of the new pendulum
will have to be the same as the one discarded,
as also, to some extent, will the cabinet.

Primary Movement Construction
A number of feeding arrangements can,

and probably will, be devised to work under
this system, but the one suggested here will
be found to be as simple and efficacious as
any (see Fig. 8). It consists simply of a rod
or bar, pivoted about its centre, and one end
of which is "drawn down by the pull of an
electric magnet, the other end being raised,

and in the process of rising selecting a tooth
on the count wheel, falling under its own
weight and thus propelling this tooth forward
when the current to the coil is switched off.
The degree of weight and distance of fall is
sufficient to do this and no more. One of the
four plate supporting bars of the movement is
drilled tin. clearance as at A to admit the
2in. length of *in. brass rod, threaded 4 B.A.,
which is screwed centrally into the bottom of a
tin. length of Sin. channel.

The sides of this channel are drilled to
admit a steel pin which is carried and locked
in a in. length of Sin. bar, this latter being
drilled transversely *in. clearance to admit
the fulcrum bar, a length of brass rod bent
to the shape shown, the degree of bend and
length of rod depending upon the size of the
movement used.

This bar carries the two pieces shown at
C which work against the two 6 B.A. adjusting
screws let into the bottom of the brass channel
and locked by nuts, the position of these
screws deciding the degree of rock and
therefore the amount of feed.

These two pieces, or " shock stops," as
they might be termed, are Sin. lengths of
3/16in. rod, drilled transversely to admit the
fulcrum bar, tapped 6 B.A. at one end for
the locking screw, and drilled 5 /32in. at the
other, small pieces of rubber or leather being
rammed into this hole.

These twocushions
play against
the ends of the
two screws,
and, as before
mentioned,provide,silently,
the two limits
of the feed.
B shows the
coupling at the
rear end of the
fulcrum bar
and though
not strictly
necessary,
does allqw the
armature t o
come down
flat upon the
poles of the
coil.

Mounting
the Move-
ment
The move-

ment is moun-
ted by means
of strips to
the rear of a
rectangular
face plate, the
heads of the
countersunk screws holding it being hidden
by the hour ring, which itself is held to the
other side of the plate by four to B.A. screws
at the cardinal points, this side of the plate
being the face of the movement and is finely
ground and lacquered. The size of this face-
plate will vary with the size of the movement
and cabine tused, but should be slightly larger
than the vignette space and the edges therefore
hidden when the door is closed. The face-
plate is screwed to a hardwood base, which
also supports the coil in a manner similar to
that used in the case of the motor coil. This
base allows the movement to stand unsup-
ported anywhere and when in the cabinet is
bolted in position to the movement shelf.

Light damping of the escapement wheel is
provided by a friction detent spring supported
by a small bracket on the movement plate
at one end, the other pressing either on the
boss of the escapement wheel, or a small bush
on its shaft.

The primary
movement,

attached to rear
of clock face.

Some form of detent action is, of course,
necessary, and many builders will prefer to
use the more orthodox type, namely a click
engaging in the teeth of a ratchet wheel on
the escapement shaft, or on the teeth of the
escapement wheel itself, but the method
described can be recommended at it works
very well, leaving the wheel exactly where
it is put, is simple to arrange, and gives a
good dead beat " effect without the back
lash common in either of the other methods.
Trouble was anticipated when the boss became
smooth in wear, but this has' not so far
appeared.

The pressure of the detent, the inertia of
the hands and gears, and any friction develop-
ing in the latter, all represent a load moved
by the fall of the fulcrum bar, which must be
correctly adjusted. The arrangement shown
gives every possible facility for this and once
set, the settings should never alter.

The Power Unit
A great fault in this system is the fact that,

even when a primary movement only is being
driven, three coils have to be energised every
2 or t seconds as the case may be, making a
heavy drain on current ; this would still be
the case if a more economical value of coils
than given here were used. It was, therefore,
decided to run the clock from the usual A.C.
220-240 volts mains supply, using batteries
only as a stand-by in the case of the supply
failing through a fuse blowing or any other
reason.

Although this clock would not run very
long on the type of batteries used (the Ever
Ready U8o) they are useful in keeping the
clock running during the short time it takes
to repair a fuse.

The circuit is very simple and consists of
a small mains transformer, giving 6 volts
I amp. output, the secondary of which goes to
the input terminals of a full -wave rectifier.
The output from here energises the coil of
an ex-W.D. relay, the contacts of which
have been modified to give S.P.D.T. action.
From Fig. 9 it will be seen that the output
from the rectifier, in addition to going through
the coil, also goes, on one side, directly to one
of the output terminals of the unit, and on the
other side, to the opposite terminal via the
relay arm and; one of the contact points. Thus
the terminals to the clock are in parallel with
the relay coil and will be alive as long as the
mains are operative.

Should these become dead, the magnetism
of the coil ceases and the arm, under its own

Switch JIM (pushed
down on to contact)

0

Switch
pent/

0

Switch panel
1

Switch
arm

Motor pleittom

111.8s hBush

O 4 B.A. Csk. screws

Fig. 7.-Advance and retard switch.

spring action, falls back on to the other
contact and closes the battery circuit. Thus,
providing, of course, the batteries are alive,
there is always power available for the clock
of one sort or another.
Components and Mounting

When selecting components for the power
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unit it must be remembered that the current
provided by the mains must be of the same
order as that provided by the batteries. With
the values of transformer, rectifier, and relay
coil given, it was found that this was less than
given by the batteries and there was a greater
tendency towards noise when these were in
use, but this is a good fault as there will be a
decrease in current during the shelf life of the
batteries.

It is not a bad idea to disconnect the clock
from the mains periodically, say, for a few
minutes once a month to test the device.

The components of the mains unit are
assembled on a lin. plywood panel, secured
to the side of the case by a bolt and wing nut
for easy removal and housed in the same
compartment as the primary movement and
battery panel, which latter is of similar size
and secured in the same way; metal strips
holding the batteries in position.

The 30o uF electrolytic condenser is a
refinement and if found difficult to obtain,
can be dispensed with ; but it is advised
where possible, as by this means the last trace
of ripple left after rectification is eliminated.
Without it, a distinct " burr " is noticeable
during optration when the contacts close.

Assembly
After the suspension plate with its two

supporting arms and the backboard have been
bolted to the rear of the cabinet as in Fig. 3 B,
hang the pendulum in position, there should
then be a space of about Sin. between the
bottom of the armature and the bottom of the
cabinet. This is to accommodate the motor
platform, which, complete with its corn-
ponents mounted, should be slid into position,
the motor coil being immediately under the
pendulum armature with the latter at rest.
The motor platform will later be screwed
down to the bottom of the cabinet but do not
do this until the pendulum has really started
working, as a slight adjustment to right or left
of the motor coil may be necessary.

Separating sleeve

Steel pin

channel

Lock nut

rod

68.4 locking screws

Pin

0

Leather r
shock stop
/et in

48A.

Fig. 8.-The primary moveme

The tricky job of setting the pins into the
side of the cabinet to support the motor cover
may then be attempted. This is best done
by hanging the pendulum with the armature
screwed up about ,in. higher than it would
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normally be in running, and the magnetic
switch din. lower. Holding the cover between
the two and perfectly level with the left hand,
and with a pair of inside calipers in the right,
open these under the cover until they touch
and with this setting mark for the pins.
There should be one on each side of the
cabinet and one in the centre of the back-
board. They should be driven in hard after
removing the pendulum.

Replace the pendulum and bring the
armature down until it just skims the cover
and lock it in position with the nut ; bring
up the magnetic switch to a position where,
when the pot magnet rises, it just stops a few
thou. short of the cover. The motor coil
should then be brought up to within about
',in. of the cover and, all connections being in
position, and everything in readiness, the
pendulum can be given its initial push to the
left and the sequence of events described
earlier should begin.

As this pendulum has no work to do apart
from dragging itself out of the influence of
the permanent magnet, and the coil pulling
it is switched on with every alternate swing,
the degree of pull required from the coil is
very small, and the gap between coil and
armature will therefore be much wider than
might be expected, or than will be found in
the Hipp system.

The pendulum must swing exactly to its
correct position over the magnet (not more or
less) and so some experiment in the position-
ing of the coil must be expected.

As described in Fig. zA, four leads, which
should be of different colours, pass through
a hole in the backboard beneath the motor
cover and these should be connected to the
terminals on the motor platform with spade
tags, these leads pass behind the backboard
and out of the hole above the movement shelf,
and are connected as shown.

It is assumed, of course, that the mains
unit and battery panel have been bolted into
position on each side of the cabinet in the

movement compart-
ment and the escape-
ment assembly in posi-
tion at the upper end
of the backboard, be-
fore the test, and for
this purpose the escape-
ment panel may be in a
more or less perpendic-
ular position.

Adjusting the
Escapement
It may be found

that in this position
the escapement arm
will tend to bounce
more than once against
its contact before
settling down to rest
prior to being actuated
again at the next swing
of the main pendulum,
and this, though it will
not prevent the pendu-
lum from swinging, is
not desirable and can
easily be rectified by
canting the whole
escapement panel to

300 ohm the right until only
relay coil one bounce is pro-

duced, the one which
switches on the motor
coil.

Once the pendulum
is going satisfactorily
the primary movement
can be placed in posi-

tion on its shelf, connected up, and bolted down,
a felt pad or small rubber pieces being placed
between the' base of the movement and the shelf,
or rubber rings or bands being stretched
round the base as a further silencing aid.

nt.

Ai 8 F
joint ffled
out

B.A.

g rod
4 B.A.

Soft iron
plate cut to
fit coil core
8 pole piece

68.4. screws
8 lock nuts

Transverse
rod

Pole piece

The timekeeping is adjusted in the usual
way by moving the pendulum bob up and
down the rod by means of the lower (tapped)
supporting blank (Fig. 4). The grading nut
is used for fine correction though in the
writer's clock an error of six seconds a week
has been achieved in only three alterations of
the bob after assembly, and without recourse
to the grading nut.

Length of Swing
Another requirement of the perfect pendu-

lum in addition to the one already mentioned
is that it should swing over a very short arc,
or not more than tin. from side to side of
zero.

This factor was aimed at and achieved by
the old French clockmakers and examples
of their success in this direction can be seen
in the priceless timepieces in the British and

Input from
rectifier Fig. 9.-Power unit.

other museums. Un-
fortunately, in none of
the pendulums of
electric commercial

Output to clocks, whatever the
clock system of propulsion,

does this factor seem
to be achieved to any marked degree,
and though phenomenal timekeeping is
claimed by all, and is not here disputed,
this might be reached more easily if this small
arc of swing could be achieved. The very
nature of the principle used in most com-
mercial systems prevents this very short
swing, and as far as experiments have shown
the new system is no better in this respect,
as much has to happen between the pendulum
starting the return journey from the extremity
of its left-hand swing to zero.

Though, in theory, the time taken for a
swing of tin, is the same as for 4in., it was
found that when this very short swing was
created, by bringing the magnetic switch
nearer to the motor coil, the escapement arm
did not have time to complete its swing and
the impulse to- the motor coil came too late.
This, in theory, should not happen, but it does,
and an explanation would be long and
difficult.

This and other finer points of pendulum
performance have long been acknowledged,
and much has been written about them, and
it may well be that if perfect timekeeping is
to be achieved we cannot afford to ignore
them.

Though the purpose of this article is to
show how the mechanical troubles of the Hipp
can be avoided and an almost free pendulum
built, and not to compare the timekeeping of
the two methods, it does seem from early
tests that this new system is a better time-
keeper, and though as not yet perfect to " one
second a year limits," this point of the very
short arc of swing is worth working on by
prospective builders of this clock.
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CONCRETE
BLOCK GARAGE

By W. J. HARRIS

Full Constructional Details, Including Details of the Doors. Notes on Siting and Submitting Plans
to the Local Authority

THERE are three important considera-
tions to be borne in mind when arriving
at a decision on the acquisition of a

garage. The first consideration is naturally
that of cost. The cost of erection, by a builder,
of a garage of a permanent nature to the
plans shown, is in the region of Do°. Sectional
garages of a similar size, range from about
£40 for wood and/or asbestos, to about 65
for prefabricated concrete and in both cases
the cost of a suitable floor (concrete recom-
mended) is, of course, additional.

The second consideration is that of suit-
ability and durability, and it is clear that
prefabricated or permanent structures are the
most satisfactory from these standpoints.
A permanent structure is the more suitable
of the two because it can be built and ren-
dered in a similar style to any adjacent build-
ing, such as a house, and, as a result, the
value of such property is increased. The
third consideration is that of compliance with
bye-laws applying to the district in which
erection is to be made. In urban districts,
the bye-laws relating to fire -risk require
that a wooden garage should stand a stipulated
distance from all other buildings and all
dividing fences, and a serious limitation is
thereby placed upon the choice of a suitable
site for erection.

From these considerations it is clear that a
garage of permanent structure is the most
desirable apart from the cost. However, it is
well within the capabilities of any handyman
to build such a garage and the cost is then in
the neighbourhood of £4o.

Siting
In the case of urban areas, the problem of

siting is not very great, as the " property
plot " will be controlled by a " building line,"
behind which the garage must stand. Also a
long drive up to the garage will not only be
more costly, but will use up precious land that

Fig. 2.-View looking to rear of garage and
of block construction.

could be devoted to other purposes. Generally
speaking, a lean-to garage against the side
of a house, must allow unrestricted access
of a given minimum width to the rear of the
house.

In rural areas where there may be con -

8'6"

PEAR ELEVAT7ON

Fig. 1.-Side, front and rear elevations and plan view, giving chief dimensions.

the proposed location of the garage with
respect to other buildings on the property plot,
dividing fences and buildings on adjacent
properties, and the street or highway and
means of access thereto. Details must be
given (usually on an official form) of the

SIDE ELEVATION

/6 6 "

6 "

siderably more choice of a site, three points
should be borne in mind-first, the site
should not be subject to seasonal flooding ;
secondly, the sub -soil should not be likely to
become waterlogged and thirdly, it should
afford a reliable foundation for the structure
proposed.

showing method

Whether the property be
urban or rural, it is essential
to make certain that there
are no restrictive covenants
on the use of the land,
concerning the erection of
a garage.

Submission of Plans to
Local Authority
Fortunately the plans

required for the erection of
a garage need not be very
detailed, and the type of
sketch shown in Fig. t is
adequate, providing that it
enables the local authority
to assess that the proposed
building will conform to
the existing planning regu-
lations and bye-laws and
also be structurally sound.
In addition to the construc-
tional plans, a site plan will
be required. This must show

PLAN

materials to be used for the walls and roof and
of the type of rendering and roof construction.
Full details of what is required (often together
with much useful advice) are, of course, obtain-
able at the local council offices, and should be
sought at the beginning of the project.
Materials and Tools Required

The materials required are shown
below. The concrete blocks are t8in.
;; 9in. - 4in. (3in. thick blocks are not recom-
mended). These, although heavier to
handle than bricks have the advantage that a

MATERIALS REQUIRED
4in.-thick concrete blocks, 42 sq. yd.
Building sand, z cu. yd.
Mixed aggregate (sand and pebbles lin. down),

11 cu. yd.
Cement, 9 cwt.
Corrugated Asbestos sheets (9ft. long), seven

(3M. corrugations) or eight (6in. corrugations).
Timber, two lengths t7ft. x 4in. x zin. (sawn)

one length 9ft. x 4in. x zin. (sawn) ; one length
7ft. x 3in. x 3m. (prepared) ; two lengths 6ft. 6in.
x 3M. x 3in. (prepared) ; eight lengths t3ft. x

tin. (tongued and grooved) ; two lengths
Loft. x 6in. x sin. (prepared); two lengths 7ft. x 4in. x
t in. (prepared).

Angle iron, one length 17ft. x t lin. x lin. thick.
One metal framed window, with glass and putty.
Damp course, two rolls 25 yd. long 41in. wide.
Pebbles for rough -casting, 3 cwt.
Sundries, nails, screws, hinges, reinforcing rods,

metal ties, waterproofing agent, guttering, etc.,
as necessary, special nails and hooks for fixing
asbestos sheets.
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given area can be erected more quickly and
also more correctly and accurately by the
novice. The use of corrugated asbestos sheets
permits the simple lean-to method of roof
construction, but it will necessitate the squar-
ing -up of the front of the garage (as shown in
the plan) so that the lean-to roof is not
visible from the road. (This may not be a
country -wide regula-
tion, but it does, in
any case, give a much
better appearance, as
also does the squared -
up rear.) Pvt.

Few tools are needed Iron tie
for the wall construc-
tion. They are a
trowel, a board for
holding the mortar, a
plumb rule, a square,
a long level and pins
and line. Beside these,
of course, normal wood -working tools will be
required for the roof and door construction.

Method of Mixing Mortar and Concrete
Mixing should be carried out on either a

clean platform of boards or on a cement -
paved surface. The concrete mix for the
foundations and floor, and door and window
lintels, is six parts of the pre -mixed ballast
and sand to one part of Portland cement. The
mixture for the cement mortar for the wall
construction and rendering is three parts of
sand to one part of cement. In both cases the
materials should be measured out into a heap
and thoroughly mixed dry. Water should be
added slowly to the materials and a quickly
acquired experience will determine when the
right consistency for the mixture has been
reached. It is essential that the mixtures
should be sufficiently wet for " dry " concrete
wears badly and " dry " mortar has little
strength because of its rapid " set."

When deciding upon the quantities of
materials to be mixed at a time, it should be
borne in mind that for best results, concrete
and mortar should be used within about one
hour of mixing. It is also advisable not to
attempt to mix too large a quantity of con-
crete at a time, for when water has been added
to the dry materials, mixing can be quite
strenuous. If help in mixing is available, small
regular supplies of fresh mix are ideal. Since
the cost to do so is very reasonable, it is worth
considering the hire of a small petrol -driven
mixer when laying the foundations and floor,
particularly if a concrete approach or paths
have to be laid as well.

Foundations and Floor
The shape of the garage should be roughly

marked out on the site extending for a couple
of feet or so in each direction outside the
actual outline, and the top soil within the
area removed. The area should then be
roughly levelled and the exact position of the
walls and their foundation trenches should be
carefully set out, the marking pegs being well
clear so that they need not be disturbed.
Lines should be stretched between the pegs
so as to clearly define the outline of the
trenches and the walls. The trenches should
be about 'ft. wide by 'ft. deep and the walls
should stand centrally on them. The floor
thickness should be about 4in. A considerable
saving in the amount of concrete required,
and increased strength in the mixture, is
obtained by incorporating stone or brick
rubble with the composition recommended.
It is recommended that boards, say, 6in.
wide and tin. thick, be levelled up around the
outer limits of the area so as to be flush with
the floor surface for this will facilitate the
process of levelling the concrete when laid.

Construction of the Walls
The first thing to do is to set the corners

and particular care must be taken to ensure
squareness. The method for laying the blocks
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(working from the corners) is as follows. The
mortar in which the block will be set is placed
in position. The end of the block with the
depression is spread with mortar and smoothed
from each side so that the thickness of mortar
tapers off from about t yin. immediately above
the depression to nothing at the edges. The
block is then placed against the end bearing

Angle iron

Cross timber

Wall plate

Fig. 3.-Sectional view, showing method of
tying piers, and roof construction.

Rendering

Well

the ridge or key of the adjacent block, and
allowed to rest in the embedding mortar. It
is then tapped until the joint is well filled
with a thickness of mortar of Sin. to '''tin. and
trued vertically and horizontally. The joints
on the inner side of the wall should be
smoothed flush with the surface of the blocks,
but the mortar in the joint on the outer side
should be recessed with the point of the trowel.
These recesses will help with the keying of
the mortar layer to be used later when the
walls are rendered.

It will be necessary to cut some of the blocks
in half in order to get correct bonding. This
is the procedure for strengthening the walls
by ensuring that vertical joints do not come
directly above each other and is illustrated
in Fig. 2. Before attempting to cut a block it
is advisable to mark the parting line in pencil.
Then with a hammer and cold chisel (pre-
ferably one with a 4in. wide blade), mark
lightly all the way around the line and the
block will break cleanly.

When the first row of blocks has been laid,
the damp course which prevents dampness
creeping up the walls must be set. A very
convenient form of material to use is the
bitumastic hessian strip, 4?2,in. wide, sold
especially for the purpose. A layer of mortar
should be spread over the upper edge of the
blocks and the damp course material laid in
position with another layer of mortar spread

Screws

Brace

Tongued and
grooved

board

Nails driven
froth other
side and

clinched"

Brace -

Fig. 4.-Constructional details of the doors.

on top of it. The second and subsequent rows
of blocks may then be laid. Generally speak-
ing, it is not advisable to lay more than two
rows of blocks at a time so as to ensure that
the blocks will remain true vertically and not
lean over. The piers shown in the middle of
each long wall (Fig. t) are for strengthening

March, 1955

and consist simply of a vertical row of blocks,
each block being tied to its adjacent row with
metal ties set in the mortar (Fig. 3). Since
the blocks are very absorbent, it is advisable to
keep them dampened so that they do not take
up water from the mortar in the joints and
thereby weaken the latter.

It is normal practice to support the door
frame and window frame and bring the blocks
flush against them as the walls are built. The
frames are anchored to the walls by means of
metal hooks or ties set in the mortar. Alterna-
tively there is no reason why spaces should
not be left for the door and window, and the
frames fixed in by plugging and screwing into
the walls when finished. If a metal -framed
window is used, there is no need to surround
it with a wooden frame as it can be directly
cemented in position.

There should be no difficulty in casting the
lintels for the doorway and window. That for
the window can be satisfactorily cast in posi-
tion, but unless substantial timber is available
to form and support the casting mould, that for
the doorway is better cast on the ground and
lifted into position. Both lintels should be
reinforced with iron rods and be about ift.
longer than the gap that they will span. It
is essential to " tamp " the concrete mixture
sufficiently to ensure that there are no air
bubbles to create weakness in the lintels.
Both lintels, after casting, should be kept damp
for at least 48 hours, and if that for the doorway
is cast on the ground no attempt should be
made to lift it into position for at least a
fortnight. The boards of the casting moulds
should be removed after about 48 hours so as
to allow drying to proceed and for the same
reason, a lintel cast on the ground should be
raised and supported to expose the underside.
For both lintels a suitable thickness is 6in.,
whilst the width should of course be 4in., the
same as the blocks.

Roof
The supports for the corrugated asbestos

roof consists of two timber wall plates 4in.
wide and 2in. thick running the length of the
side walls and fixed thereto by plugging and
screwing, and a cross timber (4in. x 2in.)
supported in the piers as shown in Fig. 3.
Also running centrally down the length of the
roof is a piece of thin. angle iron tin. thick
which is let into the cross timber (Fig. 3) and
cemented into the front and rear walls. All
the timber should be creosoted. The corru-
gated asbestos sheets are fixed to the wall
plates by means of special nails and are
anchored in the centre to the angle iron by
means of special hooks. Holes will be required
to be drilled in the sheets for both the hooks
and the nails and all holes and fixing must be
made through the crests of the corrugations.
To ensure no leakage the sheets should overlap
by two corrugations. Where the end sheets
abut against the squared -up front and rear
walls, a good seal must be made by first
cementing and then covering with a lead or
bitumastic strip. Although they need to be
handled with greater care, the asbestos sheets
are preferable to galvanised iron sheets as
they may be drilled and cut more easily and
they need no treatment or attention once in
position.

Circumstances will determine how the roof
overlap and guttering are to be obscured. If
they are not visible from the road because of
being hidden by the side of the house for
example, the appearance of the garage may be
as shown in the plan (Fig. s). If they are not
so obscured, however, an additional half -block
width should be bonded into the garage front
on each side.

Rendering
The chief reason for rendering the walls is

to make them damp-proof, but at the same time
rendering improves the appearance of the
structure. There are three rendering finishes
available : (t) commercial waterproofing
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cement wash ; (2) fine -casting ; and (3) rough-
casting. If the garage is in close proximity to
the house it is desirable to render it in a
similar manner to the latter. Rendering is
carried out in two stages. A well -smoothed
coating of waterproofed cement mortar from

in. to tin. thick is applied to the walls from
the bottom upwards, and after a few hours,
when partially hardened, is criss-crossed with
the point of the trowel or some other means.
The grooves so formed are necessary to key a
second similar coating, put on when the first
has sufficiently hardened. If a rough -casting
is required, the moist surface of this second
coating is dashed with fine pebbles or chip -
pings which require to be dry for best results.
In order to prevent wastage, a piece of sacking
should be spread out beneath the portion of
wall being dashed so as to catch the pebbles
that do not stick, for these can, of course, be
used again. If a fine -casting is required, the
moist surface of the second coating is rough-
ened by brushing or other means. The second
coating is allowed to set before a cement wash
is applied. Of the three types of finish, rough-
casting is generally considered to be the most
satisfactory in preventing weather attack.

The mortar used for the rendering is water-
proofed by simply adding to the standard mix
a waterproofing agent either as a powder or
liquid.

avidins, fence

This well is not rendered
es it abuts the neighoUrS
garage.

This wall is completely
'obscured from the road
by house

Neghbour's
garage

Dividing
wall

isv-i iv" I

House

Rasa

This is an additional sketch showing the position
of the author's own garage. The garage site,
of course, depends upon individual

circumstances.

Construction of the Doors
A simply constructed but robust type of

door is the ledged and braced door (Fig. 4).

This is made of tongued and grooved boards
(tin. thick) with 6in. wide tin. thick ledges
and 4in. wide tin. thick braces. The ledges
should be slightly shorter than the door width,
and after being squared up they are screwed
to the outside tongued and grooved board
which should, of course, have had the tongue
or groove on its outer edge planed away. If
the structure is now reversed, the remaining
boards can be nailed on, each board being
tightly pulled against its neighbour. The
nails may be either dovetailed or allowed to
project and clenched on the back. In either
case the nailheads should be punched in and
the holes filled with plastic wood. The braces
should be let into the ledges as shown and the
heel of the brace should always be at the
hanging edge of the door. Ledged doors
require hanging on strap hinges and the cross -
garnet type is quite satisfactory. These should
extend to at least half the width of the door
and should be screwed on the ledges.

The framework for the door should be made
of Sin. square timber.
Recommendation

If it is possible to do so, it is well worth
while getting quotations for the materials from
several builders' merchants as prices are by
no means standard, and the author found a
variation of as much as 25 per cent. on some
of the major items.

The casting frame and a completed block.

THE concrete block is perhaps the most
useful building material from the point
of view of the handyman. Because of

its size the rate of building is very rapid
and the blocks can be made quite easily at
home. The saving by making them is quite
considerable-approximately £2 per too ;
if bought, they cost £4 sos. per too.

One hundred blocks t 8in. x gin. will build
i21 sq. ft., representing a wall approx. 28ft.

long and 4ft. high. Using these figures as a
rough guide it is possible to work out the cost
of a workshop, garage, garden walls, etc.

When estimating the cost of a workshop
or garage the cost of such items as window
frames, glass and putty, doors and roofing
material must be borne in mind. Incidentally,
if a building is roofed with asbestos or
corrugated iron sheets it must also have a
ceiling of wood, plaster board or some such
material if condensation is to be avoided.
Also 4in. concrete blocks built on their edges
should be plastered both inside and out to
prevent damp, and also to give greater strength
to the structure.

Making the Mould
Flat iron, lin. x 4in., was used, but experi-

ence has shown that with this light material
the mould is inclined to sag slightly when the
mixture is compressed in it and, therefore,
a heavier material is suggested. Cut to the
size shown in the drawing and weld at two
corners. The two half sections of the mould

Concrete Cock
Making

These Blocks are Suitable for Building the
Garage in the Preceding Article

By J. W. STANNAGE

are joined by two
3in. back -flap hinges,
secured with tin.
Whitworth counter-
sunk screws of a
suitable length. The
holes for the

screws are countersunk on the inside of the
mould. To facilitate handling, a plastic knob
was fitted to one of the hinge retaining
screws. The fixing hole in the knob was
drilled and tapped 4in. Whitworth and screwed
on. See Fig. z and photograph.

To enable the mould to be opened and

Weld

Knob

are brought together and secured by the
pin. It is then filled with the concrete mixture
which should be firmly pressed down and the
top skimmed off. The pin is then removed
and the mould swung open, separating it
from the block which will set without the
mould.

Hinge with pin removed

Fig. 1.-Constructional cletitils of the casting frame.

closed, the pin of one of the hingest must be
removed and replaced with a short length of
round mild steel rod. It was found that a
6in. nail suited this purpose admirably, and
it was bent to the shape of the letter L "
to provide a grip for easy removal.

When in use, the two parts of the mould

Mixture
A good mixture for block making is : five

parts stone chippings, two parts sand and one
part cement. If quarry dust is available then
seven parts dust and one part cement will make
a good article. Care should be taken

when adding the water,
as the finished mixture
should be damp and
not wet. A wet mixture
will collapse as soon as
the mould is removed:

Blocks can be made
under cover or outside,
provided a level surface
is available.. A garage floor
or a concrete yard or path
is ideal. The blocks
should be made on a
palette of some kind : odd
pieces of wood, hard-
board, plasterboard, pieces
of felt and even old
newspapers m a y b e
used-in fact, anything
to prevent the damp block

adhering to the concrete floor or path. Each
block should be made on a separate palette, and
no attempt should be made to make two or
more blocks on a large piece of wood, etc.

When the blocks are firm they can be
removed from the palettes and stacked on
their edges in an open place to cure

Hinge
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Construct this Angle Iron Unit, -to Receive Your Lathe
By W. E. RICKARDS

THIS stand was designed to carry a small
lathe (3in. to 3f in.), an electric motor,
flexible shaft, and spot light.

The flexible khaft greatly increases the
usefulness and scope of the lathe. With the
addition of a division plate, ornamental
turning and other work can be undertaken

Switch block
tred here

without the elaborate overhead gear otherwise
required.

The small frame which carries the motor
has provision for belt tension adjustment and
for the interchange or replacement of pulleys
both on motor and countershaft. (The
countershaft will be referred to as the c/s.)

The provision of a method of in-.
terchanging pulleys allows almost
any gear ratio to be set up by the
use of different diameter pulleys and
belts. The flexible shaft drive is/
taken from the c/s. The c/s.-to-
lathe belt is adjustable from " no
drive " to " full tension," without
affecting the motor-to-c/s. belt.
The pulleys are for endless belt of
fin. Vee section.

Fig. r. - The
stand assem-
bled. The leg
struts are

shown dotted.

A rear view showing
motor and counter-

shaft assembly.

&stem( tube

Fig. 2 (left).-Tops of legs and spacer.
Fig. 4 (right).-The ends of the crosspieces (D

and E).

The stand is constructed almost
entirely of angle and flat mild steel
or iron. The bed, marked A in
Figs. r and 3, consists of two
lengths of angle iron, supported on
four legs suitably braced ; the
motor and c/s. frames are sup-
ported and adjusted on two cross
members between the two uprights.

The belt adjustments are as
follow :-Motor to
c/s. by two slotted
guides, locked into
position by wing nuts.
From c/ s. to lathe by
fin. Whit. bolt and
two hand lock -nuts.

The three -pin
socket and the two
switches are located
on the top of the left-
hand upright.

The dimensions and
sizes given are in-
tended as a guide ;
they can be modified
to suit individual
requirements, type of
lathe, etc. Bolt hole
positions are, in most
cases, obvious and,
unless otherwise
stated, 5/r6in. bolts
are used throughout.
The Stand

The bed (A, Fig. r)
is made from tin.
angle iron. The legs,
the uprights (B and Fig. 6.-The motor and countershaft assembly.

A front view of the lathe stand.

C) and the cross members (D and
E) are of rain. angle iron. The
struts and leg stretchers are of flat
mild steel of suitable strength.

Cut A to the length required, and
prepare the two distance tubes,
making sure that the ends are
square, see Fig. 2. The distance
between the two parts of A will
depend on the width between the
fixing holes on the lathe being used.

Cut and bend the two pairs of legs
G

Fig 3.-An end view of the lathe bed
(A) and the supports (G).

Lathe pulley

C/S

Rath
Motor

Moto,.

Motor shield

Path of CIS
/at*. be/t

8o/t and
Ai wing nut
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A view from the left of the lathe stand.

D and E are cut and bent as in Fig. 4 ; they
are bolted to B and C on both faces. E should
be about 6in. below the bed, and D about

4in. above it. The lathe
itself should be fitted
into place next, with
the centre step of the
pulley about Tin. to the
right of upright B.

Before finally bolting
the frame into position
the electrical wiring
should be considered
so that fixing holes can
be drilled ; first, the
type of wiring to be
used,conduit,armoured
cable, etc. ; secondly,
the path it will take,
which would normally
be down B and along
E to the motor position.
Details will be given
later.

Note shield round motor.

as shown in Fig. 2 and bolt the bed and
legs into position, using one bolt at each
end. Prepare and fit (with in. bolts) the leg
struts, shown in Fig. a. The two stretchers
are next fixed in place (using tin. bolts) and
these are shown at F.

The uprights B and C are added next, being
bolted to the bottom of the rear legs, and held
in a vertical position by the slin. x tin. flat
strips, bent as in Fig. 3, G. It will be noted
that one of the uprights, B in this case, is
about gin. to tzin. longer than C; this is to
carry the switch block. The cross pieces

K

Fig. 5.-General assembly of motor and
countershaft frames.

The Motor and
Countershaft
Assembly
The frames for both

motor and c/s. are con-
structed from s

angle iron. The as-
sembly of the various
parts as shown in Figs.
5 and 6 is as follows :

The c/s. frame L fits inside the bracket H, and
is hinged by a bolt which passes through the
holes in L and H and also through the distance
tube K. The bolt is secured by lock nuts or
a split pin.

The motor frame M fits outside L and is
hinged by two bolts fitted with lock nuts. The
slotted members N are hinged in a similar

Fig. 7.-Making right angle bend in angle iron.

Fig. 8.-The countershaft frame before bending.

manner. The ad-
justing bolt R (Fig. so)
passes through a hole
in D, Fig. 1. When
the whole assembly is
bolted into position on
E the top of L should
be level with the top
of D.

Make L first ; this
should be wide enough
to allow the three -step
c/s. pulley, and loose
pulley, if one is used,
to run freely without
touching the frame.
When the dimensions
have been settled, mark
out the two bends with
lines at right angles, as
shown by dotted line
Fig. 7. With this line
as a base, draw two
more lines, one on each
side at an angle of
45 deg. Cut out the
triangle thus formed
and this will leave the
angle iron before bend-
ing as in Fig. 8. Heat
and bend, taking care
to keep the top faces
P (Fig. 8) in the same

plane. Prepare the adjusting bolt and bracket,
as in Fig. so. It should be about 8in. long
with about 6in. of thread. Two hand nuts
and a distance tube (about s tin. long) are also
required. The bracket is made from sin. x
*in. flat mild steel. The bolt should be loose
enough in its retaining bracket to allow
vertical movement, but not enough to allow
the bolt to turn.' Use }in. bolts.

The c/s. line-up is shown in Fig. 9, and
consists of a kin. diameter shaft (or same
diameter as motor shaft) fitted with a kin. or
kin. chuck at one end and two plummer
blocks, with the pulleys running between
them. The three -step c/s. pulley should match
the three -step lathe pulley. If a bushed
pulley of any diameter is available it could,
with advantage be incorporated in the
assembly as in Fig. so. As an alternative to the
chuck, the c/s. end can be bored to take the
flexible shaft drive, being secured by a grub
screw.

The motor frame should be made next.

- -

- -
Flex shale

Bracket t.q
support the
flex shaft

Three step
pulley

A further view

Loose pulley if used

Fig. 9 (above).-The
countershaft

Fig. so (left).-The
adjusting bolt.

The pieces N are
of akin. by kin.
mild steel. Note
that the lower ends
of M are cut at an
angle. When com-
plete fix into posi-
tion.

Place the whole
assembly on the

om the left rear of the stand.
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close-up view of the motor and countershaft
assembly.

cross piece E, line up the c/s. pulley with those
of the lathe, mark position on E, drill holes and
bolt H into place. Mark and drill hole for
adjusting bolt in D and when this is done, run
one hand nut and distance tube on to the bolt,
thread through the hole and lock with the
other hand nut. The motor is fitted next, the
motor and c/s. pulleys lined up, grub screws
tightened, and belt added.

If an endless belt is used between c!s. and
lathe, the mandrel will have to be removed to
admit the belt. The belt should be long
enough to allow plenty of slack when L is
pulled up to D, Fig. 6.
The Flexible Shaft

This should be at least 3ft. long, and fitted
with a fin. chuck. It is advisable to support
the driven end of the shaft by a suitable
bracket bolted to the c/s. frame L, Fig. 9.
The chuck end can be clamped in the tool post
when required to work on any job held in
the lathe chuck. When it is desired to use the
flexible shaft, draw the frame L up close to
D by means of the adjusting screw R, this will
slacken the belt X, Fig. 6, which can then be
disengaged from the pulleys and hooked
safely out of the way, or run on to the loose
pulley if one has been fitted. The flexible
shaft should always be disconnected when
not in use.
Wiring

The mains feed is brought in via a three -pin
plug to the socket shown in Fig. L L. The spot
lamp is fed through a combined switch and

S'emp three
pin socket to
receive supply

Tumbler swith
with two pin socket
side entry

I
To spotlight

Earthed to
lathe ironwork

Ia

Switch block

Rotary motor
switch

Figs. i t and iz.-The switches
To motorand wiring diagram.

two -pin socket. The motor switch is of the
rotary type to avoid confusion. The lamp can
be mounted on D and can be of any adjustable
type. A wiring diagram is given in Fig. L2.
Make sure that the switches are connected in
the " live " side. If in any doubt do not run
any risks, call in an expert. A radio and TV
suppressor should be fitted to the motor.

A guard should be provided to cover the
belts, and a thin metal shield to protect the
motor from turnings and bits of metal. The
shield is shown in Fig. 6.

Fig. 1.-The Astro Compass as purchased.

THE A.M. Astro Compass Mk. 2 is very
easily adapted to a first-rate pan and
tilt head for use on a tripod. I under-

stand this instrument was originally designed
for use in aircraft to navigate by means of the
stars. The instrument is shown in Fig. i.

A sight is pivoted on a bracket at the top of
the instrument by means of a large headed
screw. By turning a knurled knob on the
left-hand side, the bracket can be revolved
horizontally via a drum marked L.H.A.
N. Lat. The drum can be revolved vertically
by turning a knurled knob on the right-hand
side of the instrument. This knob can be
disengaged by depressing a lever above the
knob, allowing the drum to be set instantly
in any horizontal plane. When the lever is
released the gear drive is restored and final
adjustment can be made by the knob.

A Pan and Tilt I-- lead
By J. H. WILLIS

Another Use for the A.M. Astro Compass Mk. 2

The entire mechanism so far described is
screwed to a circular plate which will rotate
horiiontally over a circular baseplate.

Screwed to the baseplate is a little alloy
casting engraved True Course which contains
two very useful spirit levels set at 90 deg.
The instrument can thus be set up dead level
by adjustment of two knurled knobs tucked
under the baseplate, similar to the mounting
of a theodolite (see Fig. 3).

To support this piece of precision engin-
eering a light alloy casting is attached to the
underside having a large cjrcular hole and
locking screw for fixing to the head of a
tripod. Since tripods vary considerably it is
difficult to give any universal method of
attachment, but little difficulty will be
experienced as the casting is substantial and
simple.

If the sight is replaced by a mounting to

Fig. 2.-The metal block and screw to receive
camera.

carry the camera we will have all the move-
ments mentioned available for the ppsitioning
of the camera. A screw mounting is easily
provided by removing the sight and fitting in
its place a small block of metal, into which
is screwed a short bolt of the same size and
thread as the camera bush. Two nuts and
bolts must be fitted through the bracket and

Fig. 3.-The camera
in position.

block of metal to prevent the rotation of the
latter about the pivot screw of the sight, see
Fig. 2.

This pan and tilt head will be found
smooth and accurate in use and is shown
with camera in place in Fig. 3.
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THE folding steps shown in Figs. t and 2
are light and easily made and arc
preferably constructed in hardwood

such as birch. If made from yellow deal or
other softwood, the dimensions for the
finished wood thickness should be slightly
increased.

The four pieces of wood marked (A) in

Fig. r.-A side view of the
completed steps.
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How to Make Two Useful
Additions to the Handyman's

Equipment
By " HOME HANDYMAN "

The bearers and side pieces can now be put
together and all the pin joints except the top
front two riveted. Three washers arc required
for each joint as shown in Fig. 3. The pins
should be cut from 3,q6in. diameter iron or
mild steel rod.

The top and bottom cross pieces marked
(D) and (E) in Fig. t are cut Oin. and 15;!in.
long respectively, fin. thick and tin. wide.
These pieces are next screwed on to get the
width of the steps. The width at the front
should then be 12in. at the top and 18in. at
the bottom.

The treads can now be prepared and these
should be made from 4Nn. wide by 7/16in.
thick hardwood free from knots. If soft wood
is used, the timber will need to be slightly

thicker. The front
edges of the treads are
rounded or chamfered
and all except the top
tread can now be
screwed to the bearers.

The two back pieces
marked (B) in Fig. 2
measure Iin. x :in. x
58in. long. The top
hinge pin holes in
these pieces can next be
drilled and they can
then be riveted with the
top tread bearer to the
outside of the front
pieces (A). The two
struts (C) in Fig. 2 are
tin. x :in. x 25in. long
with 24in. pin centre

9

Weshers

Fig. 2.7-A perspective view
giving some of the dimensions.

Fig. 2 are planed and finished On. wide by
in. thick by 61in. long. These are laid side

by side and the positions of the tread bearer
pin holes are marked.
The Hinge Pin Holes

The top hinge pin hole is positioned tin.
from the end of the wood and this allows in.
to be removed afterwards when putting the
in. radius on the end of the wood. Both ends

of each piece have this radius. The other
bearer pin holes are spaced out at loin.
intervals thus giving the steps six treads. The
last pin hole in the bottom of each piece is
marked tin. from the end of the timber.

The pin holes are now carefully drilled
3/16in. diameter.

The tread bearers can next be prepared.
Ten of these measure 6in. x tin. x yin. The
top pair measure 6in. x Y :in. and the
two centre tread bearers to which the back
struts (C) Fig. 2 are pinned measure 71in. x

x :in. The pin holes are marked out at
41in. centres and the two additional holes in
the centre tread bearers are spaced at tin.
centres.

-Ti6dia. pros

Fig. 3. - How the
pin joints are made.

distance. These are riveted to the projecting
ends of the centre tread bearers.

The steps are next folded flat and the length
of the rail (F) is determined. It can then be
screwed to the back pieces (B).

The position for the strut pins (C) on the
pieces (B) is approximately gin. from the
bottom but it is advisable to ascertain the
exact position by temporarily screwing on the
strut and correcting by trial. The top tread
can now be screwed on.

The Braces
There are five light braces which should now

be made from tin. >, :in. wood. Two of these
are screwed to the back of the main steps, one
is fixed to the struts (C) and the remaining
two are positioned on the back frame.

With the steps folded flat all five braces
can be suitably placed and screwed on, allow-
ing sufficient clearance between each.

The additional bearers at the bottom of
pieces (A) serve to strengthen the ends and are
pinned in the same way as the other tread
bearers.
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An Extending Ladder
The old type of ladder in which the sides

were made from a pole sawn down the centre
and which was fitted with round staves, was
made with little regard or no knowledge of
stress distribution. As a result the timber used
in this kind of ladder was not used to advantage.

The extending ladder to be described here
has sides and staves which are of rectangular
section, and advantage is taken of the fact that
timber is generally stronger in compression
than tension.

It can be seen, by referring to Fig. 5, that
by setting over the stave mortises to one side
of the centre line of the sides, that is to say
into the compression side, regard is paid to the
strength of the material, at least to some
extent. There is also the additional advantage
that the sides of the top and bottom ladders
are brought closer or more in line with each
other.

Selecting the Timber
The chief object in selecting the timber fc r

ladder making, apart from chdosing good
quality seasoned wood, is to get as far a3

0

Tension Compression

wide mor-
tise cut to
side of

centre /Me

Each mortise
enlarged to
size of stave
to e depth
of SA1"

Fig. 4 (Left).-A perspective view of the
completed ladder.

Fig. 5 (Right).-Details of the stave mortises.
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possible all the parts cut out parallel with the
grain for strength. The timber used must not
contain knots or other defects directly affecting
the breaking strength.

The safest policy,
undoubtedly, is to
cleave out the staves
approximately to size
and then plane them
up, but of course the
best method is not
always the easiest, nor
is it always possible.

The Sides of the
Ladder

The sizes given here
arc adequate for a
ladder 28ft. long when fully extended. A
somewhat shorter ladder is, hoWever, chosen
for this article. The top ladder is r2ft. long
and the bottom ladder r4ft. long. The sides
are made from Sin. x jAin. yellow deal.

The stave mortises are marked out ;in.
wide by riin. long, and these are afterwards
enlarged to the size of the staves, namely

in. by rein., to a depth of ;in. Details
of the mortises are shown in Fig. 5, which
also shows how the gin. wide slots which are
cut right through the timber are positioned
to one side of the centre line for the reason
stated above. The mortises are spaced out so
that the distance from one mortise to the
corresponding point on the next one is I lin.

Having cut all the mortises and enlarged
them on the inside of each of the side pieces,
the four corners of each side can be chamfered.

Drill side for 14" bolts
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The Staves
These are made from oak and are finished

x riin. on both ladders, both of which
are, of course, parallel.

Iron bends 2 reed
MatZ 14's ,.4 strip

0

0 o)

Shoulder irons 4 reqd
Met% 64x14 iron or AIS.

Fig. 6.-Derails of the various irons required.

The staves should be cut and the tenons
sawn on each end so that the width on the
inside of the bottom ladder is izin. The
staves for the top ladder should then be
finished so that the width on the outside of this
ladder is
The Shoulder and Strap Irons

The various irons required for this ladder
and the method of fixing them is shown in
Fig. 6. They are all made from rain. x tin.
iron or mild steel and the shapes should be
accurately drawn on a board if they are to be
made by a blacksmith.
Assembling the Ladder

The stave mortises on the outside of each
side should- be slightly pared away as each
receives two wedges.

The tenons at one end of the staves are now
coated with glue, and it is recommended here
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that for this work a waterproof resin glue
such as " Cascarnite " is used. All the staves
are then driven in one side and having tested
for squareness, the wedges are driven in
firmly.

The tenons at the other end of the staves
are next coated with glue, and the mortises
in the second side are just entered on the
tenons one by one. The side can then be
driven home, a piece of wood being used to
prevent damage to the side from hammering
or the side can be squeezed on by the use of
cramps and finally wedged.

Fitting the Bands and Shoulder Irons
Having completed both top and bottom

ladders the various irons can now be fitted.
The two end bands are bolted to the

lower ladder about 34in. from the ends. The
other four irons must be positioned so that
the staves of both ladders are level with each
other. All the irons are secured with Jin.
diameter bolts as shown in Fig. 6.

In conclusion, it will not be out of place
to remind the ladder builder that having
made his extending ladder, its good condition
should be carefully maintained. His own, or
another person's life may well depend on this
being.observed. Ladders which are left in the
open and exposed to all weathers can very
soon become invaded with rot and should
then be considered unsafe.

The ladder should be finished by applying
two or three coats of good quality lead paint.
In addition, the ladder should be hung on
suitable brackets or hooks secured to a fence
or wall, a small sloping roof being provided to
keep off rain.

Fire -fighting Appliances on Show at
Science Museum
THE collection of fire -fighting appliances,

which has been in store since the out-
break of war, was reopened to the public
recently.

An original model manual engine dating
from 168o is the first of a series of exhibits
illustrating the development of the fire
engine up to the modern appliance.

Model Steelworks
AWORKING model of a complete steel-

works is also now on view. On a floor
area of 6oft. by 24ft. it portrays a steel-
works covering a site of over a quarter of
a square mile in area, with a weekly capacity
of ro,000 tons.

It shows how the various pieces of steel-
making plant are arranged in process
sequence from the iron ore to the finished
product. Raw materials are unloaded at the
docks by transporter crane and, together
with coke from the coke ovens, charged into
the blast furnaces. There follow in
sequence: steelmaking furnaces, ingot -
casting bays, soaking pits and rolling mills.

Ancillary services, such as a power
station, repair shops, stockyards, 20 minia-
ture locomotives and 1,5oo pieces of rolling
stock running on half a mile of track,
complete the scene.

A New Use for Plastic
AMOSCOW firm of printers are now

printing from plastic type instead of
the usual type metal alloy.

Award to American Engineer
THE Council of The Institution of

Mechanical Engineers have awarded
the 1955 James Watt International Medal
to Dr. Igor Ivan Sikorsky, of the United
States, in recognition of his life's work in

applying science to the progress of
mechanical engineering through pioneering
development of aircraft of various types:
multi-engined, amphibians, and particularly
helicopters.

The James Watt International Medal was
founded to commemorate the bi-centenary of
the birth of James Watt, which took place
on January 19th, 1736.

A Powerful Pump
ATINY pump, 5in. high and weighing

only zolb., which is capable of raising
water to a height of zooft., is expected to
be on show at the British Industries Fair
(Birmingham section) in May. It is of the
hydraulic ram type and works on the prin-
ciple that a stream of water falling from a
small height can lift some of the water to
a greater height.

New Helicopter Rescue Apparatus
NEW apparatus to improve the means of

rescue by helicopter has been developed
by the Royal Navy in the form of a scoop
net. The previous method of lifting persons
from the sea has been by means of a strap
which is lowered and then secured round
the waist, either by the persons themselves
or by aircrewman lowered to assist them,
but this method has disadvantages. People
struggling in the sea often cannot help
themselves, and suspension in mid-air can
be terrifying ; also a badly injured person,
lifted by a strap, may suffer further injury
during the lift.

To overcome some of these disadvantages
the Search and Rescue Unit at the R.N.
Air Station, Ford, in Sussex, designed the
scoop net, which is capable of scooping
a person out of the sea as a helicopter
moves overhead at walking pace.

The scoop net is extremely simple: a
rope net is attached to a tubular frame which
is in the form of a D. The D frame is
lowered face downwards into the water and
is stabilised by a drogue. When in position
for a pick-up the face of the D is sub-
merged, the arc of the letter remaining above
water. It is then trawled through the water
until the person is drawn into the net and
then hoisted alongside the cabin of the
helicopter so that the person can either be
assisted into the aircraft, or, if badly injured,
allowed to remain undisturbed in the net
until the helicopter returns to base.

A Mechanical Mathematician
ANEW differential analyser-the largest

in the world-is now in operation at the
National Physical Laboratory. It has taken
over five years to build and will be of invaluable
assistance to physicists, mathematicians and
engineers. Its prime function is to solve
differential equations, and it may be used to
find the solution to any problem which can
be expressed in this form, including many in
diffusion and heat transfer, ballistics, electron
optics, statistics, ultrasonics, aircraft design
(which involves exceptionally complicated
mathematics, especially in connection with
supersonic flight), mechanical analysis, and a
wide range of applications in electronics and
atomic physics.

In the past, when a mathematical analysis
has given a differential equation, engineers
have often had to resort to trial and error
for a working solution to their problems ;
by making use of the new differential analyser
they can now obtain an exact evaluation.
Results are given to an accuracy of three
figures.
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article is directed to those readers
who have a centre lathe.

My original reel was machined from
a block of 3in. diameter solid duralumin, and
although a good deal of metal must be
removed as waste, there is no alternative
method of making this type of reel in the
absence of suitable castings. The main
components could perhaps be fabricated, but
it is doubtful if any alternative method would
have a real advantage. It is therefore sug-
gested that a piece of 3in. diameter solid
duralumin bar is used to make the drum and
the frame. In addition, a short piece of ;lin.
diameter duralumin rod is required for the
handles. Some odd pieces of brass, mild
steel, cast steel, a piece of strip spring steel,
and various B.A. brass screws complete the
list of the required materials.

In using duralumin for the reel, it must, of
course, be remembered that this metal is not
resistant to salt water corrosion, and if the
reel is likely to be used for light sea fishing it
will be necessary to use one of the corrosion
resistant aluminium alloys such as " Birma-
bright."
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A Series of Articles Describing the Construction of Various

Types of Fishing Rods and Reels

7.-A 3in. Diameter Light Alloy Reel By C. W. TAYLOR, M.I.E.1.

The Frame
This consists of a stationary back plate made

integral with a line guide for right- and left-
hand use. The work is mainly plain turning,
and boring or facing away the interior metal ;
see Fig. i.

One end of the block of metal should be
faced up and polished. A light skimming cut
can also be taken half -way along the block
which is then reversed in the chuck ready for
boring.

The inside corner of the metal should be
bored or faced out sharp ; any small radius
will rub against the inner flange of the drum.
The 1/ 16in. deep recess is then machined for
the centre pin flange, and the I in. diameter
hole is drilled to take the spigot of the centre
pin. The outside diameter of the metal can
then be finish turned and polished.

With the turning and boring completed,
the outside diameter of the frame should be
marked out for drilling. Eight gin. diameter
holes are drilled, and for this the frame
should be clamped to an angle plate. Having
drilled the holes, the metal should be care-
fully sawn through to form the guide apertures.
The apertures must be carefully finished and
all sharp corners must be rounded by filing
and scraping and finally smoothed by emery

Slot for check
button

Recess

Sectioned frame
showing centre pin

BACKPLATE

SADDLE

Checkwheel
bush

DRUM FIG. 2
(Section)

P,jwl Centre pin Check wheel
bush

Figs. I, 2 and 3.-Details and dimensions of the component parts of the reel.

Interior view of back
plate showing checkwork

(11215
Check
button

clothing and burnishing. The holes for the
two B.A. screws and the slot for the check
button are left until later.

The Drum
The work on this component is also mainly

plain turning and boring. It is advisable first
to rough -turn the drum and drill the 5/i6in.
diameter hole for the centre pin bush. The
rough drum is then mounted on a 5/16in.
mandrel between centres, or driven on to a
piece of steel running true in a three -jaw
chuck. The drum is then finish turned true
with the hole.

The inner or smaller flange should be

Photograph of a reel of the author's own make.

turned to clear the inside of the frame ;
about .oi5in. clearance is sufficient. Excessive
clearance will allow fine fishing line to become
wedged between the two components.

A recess is cut in the inside of the larger
flange of the drum to accommodate the frame
ring as shown in Fig. 2 ; the clearance between
the recess and the frame ring should also be
about .o r 5 in.

The back of the drum is recessed to houes
the checkwork, and metal is also removed
from the front of the large flange to decrease
the weight. A ring of lin. diameter holes is
also drilled in the large flange partly for
appearance and partly to allow air to circulate
round the line when the drum is full. The
holes for the handle pins can also be drilled
and tapped.

The Checkwheel Bush
This is a combined checkwheel and centre

pin bush, and can be made from a piece of
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lin. diameter carbon tool steel, or from a
similar piece of mild steel. If made from
tool steel the component will be hardened
after it is made by heating to a bright red and
quenching in oil or water, which is followed
by tempering at pale straw colour. If mild
steel is used the bush must be case-hardened
by enclosing in a small tin full of Kasenit
compound so that the bush is completely
buried. The tin and contents are then kept
at a bright red heat in a fire or by means of a
blowlamp for half an hour or longer. The
bush is then removed from the tin, cleaned,
reheated to a bright red and quenched in
water.

When machining the bush the outside
diameter is turned to a press or a light driving
fit in the drum and is drilled tin. diameter.

The checkwheel is turned gin. wide and
the teeth are carefully spaced out and filed
1/ t6in. deep. A triangular saw file can be
used for this. The bush is best pressed into
the drum using a mandrel press or some
similar means to avoid the possibility of
bieaking the bush.

The Centre Pin
This is made from a piece of in. diameter

mild steel. The pin is turned gin. diameter to
a good running fit in the checkwheel bush.
The flange is t/ t6in. thick and the spigot is
turned {in. diameter by means of which the
pin is accurately located in the hole drilled
in the frame back plate. The pin is drilled
right through and is tapped No. 2 B.A.

The length of the pin should be made
about .004in. longer than the bush so that the
drum revolves freely.

The Handles
These are turned from in. diameter

duralumin rod. The handles are drilled
3/r6in. diameter and are counterbored to
receive the heads of the special turned pins
which screw into the drum flange.

The pins are turned 3/16in. diameter to a
running fit in the handles ; the ends are
screwed No. 4 B.A., and the plain turned
portions should be made about .004in.
longer than the handles so that the latter
revolve freely on the pins. Brass can be used
for making the pins.

The Saddle
This is made from any suitable piece of

brass ; a piece of 9/ t6in. diameter solid bar
can be sawn longitudinally to make this com-
ponent. The top surface is curved, looking
at the end view, to fit the rod handle and
rings, and this curve or hollow is easily made
using a half round file.

The bottom surface must also be filed to
the correct arc which will accurately bed down
to the top of the frame.

The saddle is drilled and counterbored to
receive two No. 4 B.A. screws by which it is
secured to the frame.

The Checkwork
Three components in addition to the check -

wheel form the mechanism for the check.
These are an operating button, a pawl, and a
special spring.

The operating button is turned from a
short piece of Ain. diameter brass. The shank
is turned 3/16in. diameter and the end is
screwed No. 4 B.A. for just about three or four
threads. When the reel is assembled this
portion is screwed into the pawl and riveted
over.

The button shank must be made so that
when it is pushed through the slot in the back
plate and screwed up tight in the pawl both
the button and the pawl are able to rotate
freely in the slot without end movement.
That is to say, the button and the pawl should
form a good fit to the outer and inner sides of
the back plate without being tight.

The pawl is made from a small piece of
carbon tool steel and is hardened by heating

to a bright red and quenching in oil or water.
The pawl is left in the " dead hard " condi-
tion. The hole in the pawl is tapped No. 4
B.A. and into this is screwed the end of the
button shank.

The Special Spring
Making the special spring can prove some-

what tricky. It is made from a strip of spring
steel ; kin. x .o48in. strip is suitable but
other size steel will do if it is reduced by
filing.

The strip is filed or ground at each end to
the thickness shown in Fig. 3. The actual
finishing thickness -of the ends will depend on
the amount of check action required ; some
anglers prefer more than others. It will be
found, however, that a taper of 1/32in. to
slightly less than /t6in. is about correct.
The spring can easily have a little ground off
after it is made if the check is too heavy.

Having filed the strip, it should be bent
carefully to shape as a gradual curve. (See
Fig. 3.) The holes for the No. .6 B.A. screws
can then 'be drilled and tapped.

The Hardening and Tempering
The spring can next be hardened and

tempered. If it is unevenly heated for
hardening, the gap between the ends may
close in a little and this must be carefully
watched when heating the spring. It is
advisable to make a slight allowance in the gap
for change of shape so that the ends of the
spring do not clamp too tightly in the neck
of the pawl. If this happens it may be difficult
to operate the check. With the spring at a
uniform bright red heat it should be quenched
in warm water or oil ; cold water will usually
cause considerable distortion.

The spring is next brightened by emery
cloth. Care must be taken when emery
clothing as the spring will be very brittle and
will easily snap.

Tempering consists of reheating the spring
to a uniform blue colour, and in the absence
of a tempering bath great care must be taken
to ensure that a rapid change of temperature
does not occur. The spring should be held
some distance away from the source of heat
and kept on the move to avoid local over-
heating.

It should of course be remembered that
it is better to overheat the spring to a soft
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condition than allow it to remain brittle and
suffer breakage.
Assembling the Reel

The slot for the check but ton should now be
cut in the back plate by drilling two 3/16in.
dia. holes and filing away the unwanted metal.

The exact position for the slot should be
determined by positioning the pawl as it
would be in the engaged position. The check
button shank will now be at the bottom of the
slot when it is cut, and knowing this, the
centre of the first 3/16in. hole to be drilled
is easily determined. The pawl is next moved
to the disengaged position and a clear indica-
tion will be obtained of the centre of the other
3/16in. hole. Both positions of the centres of
the holes can also, of course, be obtained by
direct measurement.

With both 3/16in. holes drilled in the back
plate the slot is filed out.

The saddle can next be positioned on the
frame and the centres of the two holes for the
No. 4 B.A. screws can be marked. The two
holes are then drilled and tapped in the frame
and the saddle can be screwed down.
Fixing the Checkwork

To obtain the position of the holes in the
back plate for the screws which hold the
spring, the ends of the spring are first placed in
the neck of the pawl and the latter is again
positioned as if engaged. The position is now
marked for the holes by transferring from the
tapped holes in the spring, using a scriber.
Two No. 6 B.A. clearance holes are then
drilled in the back plate.

All the check components and the centre
pin can now be screwed in position, having
cut the various fixing screws to the exact
required lengths.

The handle pins should be greased and
these also can now be screwed with the
handles to the drum flange.

A few spots of a thin grade oil should be
placed on the centre pin and checkwheel.

The check button is finally screwed up
tight in the pawl and the check button shank
should be riveted over. Obviously these two
components cannot afterwards be separated so
the riveting should be left until everything is
working satisfactorily. It is also obvious that
clearance must be maintained during the
construction of the reel between the various
check components and the recess in the drum
which houses these components.

A Luxury Desigp. Autocycle
The N.S.U. "Quickly"

Those who require something more streamlined and comfortable than the motor -assisted bicycle
should be interested in the N.S. U. Quickly autocycle. The machine has powerful motor -cycle
brakes, sprung front forks, " silenced air " carburation, a two -speed twist -grip operated
gearbox and a clutch which enables the machine to be used as a motor cycle. The standard
specification includes full lighting set, electric horn, swinging saddle (adjustable for height),
luggage carrier, safety lock, central stand and balloon tyres. The Quickly is assembled by
Vincent Engineers (Stevenage), Ltd., Stevenage, Herts, and retails at E59 18s.
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SEVERAL different systems of illumination
are used in photographic enlargers,
and a knowledge of them should prove

helpful to anyone constructing an enlarger
or wishing to modify an enlarger already in
use. With winter there is usually more time
for operations of this nature, and in some
cases it should be possible to increase the
scope of an existing enlarger, or "to obtain
better results from it. For best results and
ease of manipulation, the image projected
should be bright and evenly illuminated.

The Standard Arrangement
Fig. r shows the general arrangement of

components in a standard enlarger of simple
type, and this can be a model for home-
made apparatus. Provided each part can
fulfil its purpose, its actual shape or form is not
important. For example, though some lamp -
houses are spherical, many are cylindrical.
Square lamphouses are also seen. For home -
construction, the cylindrical type is probably
the simplest to devise. The spherical type, or
types with cooling " fins," grow less hot, but
for all normal purposes with average lamps
this consideration is not important. As the
bulb is usually switched on for short periods
only, no ventilation is required, unless a very
powerful lamp is used.

Diffused Illumination
Illumination of the negative is by opal

lamp and opal glass. This system is found in
many instruments in the kto to £s5 class,
and is cheap and trouble -free. To achieve
reasonably even illumination the lamp should
be several inches from the glass. About
6in. to 8in. is a good figure. With greater
distances the illumination obtained is some-
what weak. The lamp itself may be of 4o to
150 watts. It can, of course, be operated
directly from A.C. or D.C. mains, a pendant
or other switch being included in one lead.

The negative is situated immediately below
the opal glass. It may be in a " glassless "
carrier, which consists of a thin metal frame
of suitable size, or may be sandwiched between
two sheets of clean glass. The latter method
is the easiest from the home -construction

Various Lamps : Optical Systems
Copying By F. G. RAYER

viewpoint. Some types of negative carriers
have curved " wings," as shown in Fig. r,
so that a film need not be cut up into separate
negatives.

Negative Lens Adjustment
Some form of bellows is necessary to allow

the distance between negative and lens to be
adjusted. The bellows may resemble that
in Fig. r, or consist of a threaded tube with
multi -start thread, or be merely two tubes

 -^

Lemphouse
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Doublet or other lens

Fig. z.-Diffused light
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Fig. 2.-Diffused and condenser lighting.

which are a sliding fit in each other. With
bellows like that in Fig. r, a rack and pinion
or similar means will be present to hold the
lens in its correct position and enable adjust-
ment of distance between lens and negative.
The lens itself may be a simple doublet or a
larger lens with adjustable iris.

Systems Compared
Fig. s may be considered as a basic arrange-

ment, to which improvements may be made.
Though it can give excellent results, illumina-
tion is not very strong, even with a large lamp.
This means that the exposure for dense
negatives is long, especially if a simple doublet
lens with maximum aperture of f 8 is used. In
addition, the dim image is difficult to focus
and compose on the enlarger baseboard.

Sliding tube ----

Ball and socket

[11

Lamp

: Light Measurement : Enlarger

The manner in which diffused lighting is
obtained may be seen from reference to
" A " in Fig. 2. Of all the light emitted by the
lamp only a portion will reach the opal glass.
Here the light is evenly distributed in all
directions, as shown by the small arrows.
Only some rays reach the lens. The projected
image is therefore lacking in brightness,
especially as the opal glass itself further
reduces the light.

These limitations may be overcome by
using condenser illumination. A single
condenser is shown at " B." In many enlargers
it is only necessary to lift out the opal glass
and place the condenser in its position. The
increase in brightness of the projected image is
very noticeable, allowing shorter exposures,
smaller apertures, and greater ease of focusing.
With some enlargers (especially those for
35 mm. negatives) only a single condenser is
required ; but from " B " it will be seen that
not all the light rays are directed to the lens.
This can be overcome by using two condensers,
as at " C." When the distance between lamp,
condensers, and lens is correct all the light
falling upon the condenser is focused upon
the lens. It thus passes through to the base-
board, giving maximum brightness of illumina-
tion. Single or double condensers may easily
cut the exposure time to one -tenth, compared
with that required when opal glass is employed.

The Opal Glass Method
With opal glass, the distance between lamp

and glass is not important. But with con-
densers it may be quite critical, if a clear -

glass bulb giving a
O point " source of light

is used. For this reason
it is best to retain the
opal type of lamp if
possible. Condensers
are obtainable in
moulded and optically -
worked types. The
latter are best since the
danger of uneven
lighting due to blemishes
is absent. With opal
lamps, moulded con-
densers can be perfectly
satisfactory, however.

The condenser should
be large enough fully
to cover the negative.
As a rule, a condenser
about 21in. in diameter
is suitable for 35 mm.

rop of lamphouse

Ntamonouse

Fig. 3.-Adjustable lamp fitment.
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and other small negatives. For 21in. square
negatives, akin. diameter condensers are
usual, with 4 in. diameter condensers for
21in. by 31in. negatives. Where two con-
densers are used, a simple metal ring or other
mount holds them with their curved sides
adjacent, as illustrated.

Point Light Sources
These are generally encountered when

using low -voltage lamps, either worked from
a transformer, or from an accumulator
because mains are not available. With
accumulator operation the bulb will usually
be rated at 36 to 6o watts. These ratings
cannot be much exceeded because of the
relatively large current drain. With opal
glass and such a lamp, the projected image
will be inconveniently dim. Condenser
illumination thus becomes almost essential
when low -voltage operation is required.

As bulbs of this kind have a small point
source of light, wrong spacing between lamp
and condensers may result in very uneven
illumination. The negative may be brightly
illuminated in the centre, with dark edges, or
there may be a dark circle of reduced illumina-
tion in the centre of the image. To overcome
difficulties of this nature, some enlargers
have an adjustable lamp similar to that shown
in Fig. 3. The lamp may be moved sideways
to counteract any inaccuracy in its shape or
filament. It may also be moved up and down
until its distance from the condenser is
suitable for the focal -length of the latter.

Where such a bulb must be used, for the
reasons given above, it should certainly be
adjustable, so that its position may be found
by trial. If possible, such bulbs are best
avoided, in the interests of even illumination.
With a large, mains -type opal lamp, even
illumination can usually be achieved without
much difficulty.

The focal -length of the condensers best
employed depends upon the focal -length of
the enlarger lens, and spacing of components.
However, photographic condensers of the
diameters mentioned will have suitable
focal -lengths for average lenses, and can he
used with success. Should illumination
prove to be uneven, adjustment of the distance
between lamp and condenser will remedy
this. The ideal situation is that shown in
Fig. 2C, with the lamp brought to focus on
the lens, but this is seldom achieved (and must
invariably be lost to some extent as the lens
is adjusted for focusing).

In addition to the increase in brightness of
the image, the use of a condenser slightly
increases contrast in the projected image,
thus resulting in increased brilliance in the
finished enlargement, especially where fine
detail is concerned. This is due to the direction
of light -rays through the negative, instead
of their diffusion, as with opal glass. The
improvement in this direction is not, however,
a very important one, especially compared
with the increased brightness. As a result of
the latter, smaller lens apertures can be used.

Negative in holder Lamphouse

Bulbs projecting
from back of

lemphouse __Lens

Fig. 4.-Paper negative illumination system.

Errors in the lens, or in focusing or alignment,
are thus made less important, giving improved
definition, especially with lenses of other than
the highest quality.
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A further method of illumination is also
employed, but is found only in expensive and
large commercial enlargers. This is the
" cold cathode " system, which uses a kind
of flat lighting panel of fluorescent type. Its
advantages are lack of heating and even
illumination over large areas, such as would
be required when dealing with large -sized
negatives.

Indirect Illumination
This is used for the cheap type of film in

which the emulsion is upon paper instead of
celluloid. Such paper negatives cannot be
projected by transferred light, and a )ystem
such as that shown in Fig. 4 is employed.
The lamps require to be of fairly high power -
6o to 15o watts each. The lamphouse is so
shaped that direct light from them cannot
fall upon the lens ; or this can be achieved
by internal screens or baffles.

It will be seen that this method of illumina-
tion is that used in episcope projectors.
Ready-made lamphouses of this kind are
only available for expensive enlargers, but
construction is not particularly difficult.
Apart from the use of bromide paper or other
paper negatives, such a lamphouse permits
the enlarger to be used as a projector, any
photograph, picture, or other positive (in-
cluding printed matter) being thrown upon
a screen. A mirror requires to be mounted
at 45 deg. below the lens, with the usual
type of vertical enlarger, to throw the picture
horizontally upon the screen, and to present
printed matter the right way round. For
brightest results a f3.5 or f4.5 enlarging
lens is required, with powerful lamps. The
enlarger may then be used as a projector
without difficulty.

Illumination Measure-
ment
Very obvious uneven-

ness in the illumination
Enlarger may be seen with

the naked eye,
as explained. But

m) or /00), A
meter

Flex
 c  o -

Photo -electric
ce//

Fig. 5.-Measuring strength and evenness
of illumination.

for a more exact determination of strength
and evenness of illumination a photo -electric
meter is preferable. This may most easily be
set up as shown in Fig. 5. The meter should
be as sensitive as possible, unless the enlarger
gives exceptional illumination. As it need not
be calibrated in actual current figures, ex -
service movements of various kinds are
satisfactory. For a photo -cell of the usual
small type (e.g., about i6 by 22 mm.) a 5o or
too microamp movement is best. If the meter
is less sensitive, a larger cell will be required,
or the pointer indications will be too, small for
accurate reading.

The enlarger should be tried set at various
heights, the lens being set in such a position
as to throw a sharp image on the baseboard, if
a negative is inserted. The cell may then be
moved about the baseboard, and areas of
uneven illumination will then be apparent.
Usually, some slight falling off in the strength
of illumination, towards the extreme edges of
the area, will be found. Even good enlargers
may suffer from this defect, which may be
emphasised by the use of wrong lamps, con-
densers, or unsuitable spacing between lamp
and condenser. With diffused lighting, even
illumination is usually present. If the meter
indication at any edge of the area is less than
one-half of the reading at the centre of the
area, the illumination system should be
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improved. Variations smaller than this will
not in general be visible to the naked eye.

It will in some cases be found that any
unevenness of illumination grows less, or dis-
appears, upon stopping down the lens.

With condenser illumination, the strength
of the light cast
upon the baseboard
may not be much
decreased when the
lens is stopped
down. This Columnindicates that
spacing between

Lamps

2

Matter to
be copied

Reflector

frf Shaped meta/

To mains
(via switch)

Reflector

Lamp
Holder

Fig. 6.-Illumination for copying.

lamps and condenser unit is correct, so that
nearly all the light is being directed to a focus,
and passes through the centre of the lens
only. It is for this reason that exposure times
do not always require to be increased mathe-
matically, when stopping down, as they would
have to be increased with a camera. The
illumination will, however, begin to fall with
very small apertures' (f8 to f t6), however
good the condenser system.

It is necessary to make the tests with the
enlarger head at different distances from the
baseboard, because the angle of the cone of
light -rays passing through the lens will change
as the distance between lens and negative is
modified in focusing.

Enlarger Copying
With two or more lamps to illuminate

matter placed on the enlarger baseboard,
copying with a high degree of definition is
possible, especially with a good enlarging lens.
Such an arrangement is shown in Fig. 6, and
it may be used to copy old photographs,
diagrams, printed matter, drawings, etc.

The lamps should be shielded so that direct
light from them cannot fall upon the lens.
Two lamps are best to secure even lighting.

A usual method of working is to insert a
negative in the negative carrier, switch the
baseboard lamps off and focus the image of
the negative upon the matter to be copied,
the enlarger lamp being switched on. When
focus is correct all lamps except the darkroom
safelight should be switched off, and the
negative upon which the copy is to be made
should be inserted in the negative carrier,
emulsion side down. If there is any danger of
light reaching this negative the carrier should
be shielded by a dark cloth. The baseboard
lamps are then switched on to make the
exposure. The negative is afterwards removed,
developed and fixed in the usual way.

With a standard enlarging lens a whole sheet
of newspaper -size print may be photographed
upon a 21in. sq. negative with sufficient
sharpness to permit of all print being read
with a projector or strong magnifier.

As a guide to exposure black and white
matter may be copied with an exposure of
eight seconds, two 6o -watt lamps being
situated about 1ft. 6in. from the baseboard,
and a 3o deg. Sch. film being used with an
aperture of f22.
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OWING to lack
of a lathe and
other tools

really needed for the
satisfactory making
of model steam
engines having
piston or slide
valves, all my early
ones were based
on single or double
acting oscillating
cylinders.

Fig. 3.-The three -cylinder radial engine.

NEWNES PRACTICAL MECHANICS

ROTARY VALVE

The next stage was to construct a single -
cylinder double-acting engine employing a
piston valve of my own design which was
made from a simple cylindrical rod, with flats
filed on it, passing through a hole in a brass
block, holes at right angles in the block serving
as inlet and exhaust ports.

While making this piston valve it occurred
to me that if, instead of making it to oscillate
to and fro, I could redesign the arrangement
of flats on it so that inlet and exhaust could
be effected by rotation of the rod, then I might
be able to dispense with a valve altogether
and achieve the same result by filing the flats
on the engine crank shaft and converting an
elongated bearing into the ,equivalent of the
valve chamber.

This I succeeded in doing as shown in
Fig. t, which represents one cylinder only
of the roughly assembled three -cylinder
radial engine which I made and is illustrated
in the photographs Figs. 2 and 3.

It will be seen that two flats have been filed
on the shaft so that, as it rotates in the brass
bearing sleeve, the port linked by a tube with

Flanged pipe joints

Exh
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STEAM ENGINES
Original Designs for a 3 -cylinder Radial Engine and

a 4 -cylinder V Engine for Air or Steam Operation
By A. H. TOMS

Fig. i.-One

Fig. 4.-A rough design for a
four -cylinder V engine.

the cylinder head is connected
alternately with the inlet or
exhaust chambers which
surround their corresponding
rings of holes passing through
the bearing sleeve.

This design may not be
original, but without searching
the Patent Office files to

check  up, I have not
found its replica.

The design is ex-
tremely simple in
conception and needs

high accur-
acy in fabric-
ation in two
things only,
namely that

Exh.

cylinder of the
radial engine.

VALVE GEARS

Exh.
Rings of holes in valve sleeve

SECT. ELEVATION A -A

SECT ELEVAT/ON C -C

three -cylinder

the shaft should be a first class fit in its bearing
and the flats should be formed accurately on
it so that the width of shaft left between them
is just sufficient, when opposite the cylinder
port, to cover it completely and thus prevent
steam from passing directly to exhaust from
the inlet without doing useful work in the
cylinder.

There is, of course, no means of varying
the " valve setting " when once the flats
on the shaft have been filed and the crank
and sleeve bearing have been assembled.

How Many Cylinders ?
It will be seen at once that, theoretically,

any number of cylinders can be operated
off this one rotary valve. In practice the
number is limited by the constructional
problems of getting their inlet pipes and ports
spaced round the bearing sleeve, and also of
accommodating all the connecting rods on
the one crank pin. The latter problem could,

no doubt, be
overcome, if for
any reason it
was desired to
use a large
number of cyl-
inders, by
employing one
master connect-
ing rod, as is
done in aero
engine practice.

The bigger

Fig. 2.-The three -cylinder radial engine.
difficulties, in trying to use more than three
or four cylinders radially, are those of accom-
modating reasonable sized ports round the
periphery of a shaft whose diameter is not
too large in relation to the crank pin circle.
The three -cylinder model illustrated has
shown that marked strangling of the steam
in the ports and --friction in the rather long
and narrow pipes to them from the cylinders
causes a large drop in torque as the speed
rises. At slow speeds the engine is more free
running than any of my others.

For the above -mentioned reasons, I turned
my attention to the problems of design of a
more compact and efficient engine.

A Suggested Design
Fig. 4 is a rough design prepared for a

four -cylinder V engine in which the valve
diameter could be as large as the compromise
between friction and port area would permit,
and with interconnecting pipes which would
be very much shorter. The valve would have
to be driven by simple gearing at the same
speed and in the same sense as the crankshaft.
No model has yet been made.
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Fig. r. -The com-
pleted 36in. yacht.
The rig shown is of
the "Bermuda" type
and the sail dimen-
sions are for the

largest suit.

0
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A THREE FOOT MODEL SAILING YACHT
Full Constructional Details of a 36in. Class Model Suitable for Racing Under Model Yachting Association Rules

By E. W. TWINING

MHE model is of the smallest class
recognised for entering for races by
the Model Yachting Association, which

is Vie British National Authority on what has
become a very popular sport. There are
five sizes of yacht adopted as standard and
most of these are very much restricted as
regards every dimension. So much so that
in each class all yachts are much alike and
the winning of a race depends largely on the
skill of the person sailing her. The five classes
are: -

The A dass, length overall 74in. to 8oin.
Weight 451b. to 561b.

The to Rater, length overall 6oin. to 72in.
Weight 231b. to 321b.

The 6 Metre, length overall 56in. to 6oin.
Weight 221b. to 301b.

The M Class, length overall 5oin. Weight
161b. to 231b.

The 36in., length overall 36in. Weight
121b.

Not every, model yacht club caters for all
five of these classes. Some do not include the
36in., but it is popular with clubs whose
regattas are held on inland lakes and small
ponds. Furthermore, its lightness is a great
consideration when carrying. Although it is
one of the restricted classes the ruling only
controls the limits for the hull dimensions
and weight. These limits are : Extreme length
overall 36in. Beam, maximum, 9in. Depth,
maximum, Iii. Weight, everything on,
I2lb.

There is no restriction on height of mast
nor on sail area, so provided it is possible to
keep down the weight in the hull and spars
that saving can be added to the keel and so
enable more sail area to be carried, but it
must be remembered that the weight of
sails and fittings are all included in the 121b. Lubid° t

4

Fig. I shows the yacht in sheer elevation ;
from this it will be seen that the rig is of
the well-known " Bermuda " type, which
is that almost universally used not only
for models but for quite large yachts
carrying a captain and crew.

In the drawing I have given the
dimensions for the largest suit of
sails. These may be looked upon
as a fair breeze type. If any sail-
ing is done in high -winds with
gusty squalls it would be as well
to have a second smaller suit,
having the same spread, or less,
on the booms but not being
nearly so tall and making a
more obtuse angle with the
mast.

The lines of the hull are
given in Fig. 2 and read-
ing this drawing in con-
junction with Fig. 3 it
will be seen that all
water lines are the
glued joints between
the planks, of which
the hull is built in
the bread - and -
butter fashion, the.
planks being tin.
thick. The but-
tock lines are
also tin. apart
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scale of inches has been added. It must
be made full size because tracings will have to
be made from it for all the water lines for
transferring the inside and outside outlines
of each water line to the wooden planks. A
double -elephant size drawing board and the
same size sheet of cartridge paper will there-
fore be required.

The body plan need not be drawn .where I
have placed it, there will not be sufficient
room on the paper -it can be placed below
the buttock lines or between the sheer and
the buttock
plans at one On 10 On. 8.
end. First
draw the load
water line
(L.W.L.) and
the centre line
of the body
plan and con-
struct all the
other lines
from these as datums. Remember that
the length and breadth on deck are, 36in.
and 9in. respectively and the depth,
ignoring the sheer, to the keel sun. The
stations and water lines have been numbered
and to avoid confusion the buttock lines
have been lettered.

It will be found a great advantage to
obtain a set of yacht draughtsman's curves
in making this drawing, or, failing those,

though these are only drawn lines and not
joins. The stations for the body lines, the
shapes of which appear only in the end
views, are spaced at sin. intervals through
the length of the hull.

Reproducing Drawings
This drawing, Fig. 2, will have to be

reproduced full size for the model maker's
working and to facilitate this being done a

9 8
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7
I I 19

6
112 its

splines of thin flexible wood may be used.
Adjustable curves may be tried but I have
found them of very little use ; they do not
give, however you manipulate them, exactly
the sweeping, free -from -kinks curve that is
necessary.

Selecting the Timber
Having completed the drawing the next

thing will be to select the timber. If you can
get it buy first quality yellow pine: it must
be prime, well -seasoned wood free from shakes

017 .
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Li Fig. -3.-Cross-
sections through

the hull.

and knots. Failing this, try obeche ; it is
a little heavier than the pine but it has
a fine uniform grain and carves well.
Whatever wood is used it must be light
in weight and fulfil all the conditions
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Water lines
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Cross
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named. Have all the planks cut, thicknessed
and surface planed so that they are all, except
two, a uniform thickness of exactly tin. Any
discrepancy will result either in the model
being above its regulation depth or it will
have a smaller displacement.

Marking and Cutting the Planks
Next make the tracings for all the water

lines, but it is recommended that, in addition
to these, a full size copy by made of Fig. 3,
with all the cross -sections at every station
drawn in. Six stations only are shown, but it
would be as well to draw all the other four,
Nos. 3, 5, 7 and t t, then you will have the
widths of wood which are to be left for carving
and these widths can be added to each tracing
and plank. The object of the tracings is to
enable the outlines to be transferred, by means
of carbon paper, to each plank. Four lines
will be drawn on each tracing, two inner
lines representing the carving lines and outer
the sawing lines. Each plank must have drawn
upon it a centre line and this must, by means
of a square applied at each end, be, repeated
on the other side, so that you have centre
lines on both sides of every plank. Each tracing
must, of course, bear a centre line.
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Lay a tracing on a plank. Suppose we
are dealing with the plank between water lines
7 and 8 the tracing No. 8 is laid  with its
centre line coinciding exactly with that on the
plank; lay carbon transfer paper -typewriter
carbon will do -between the wood and the
tracing and transfer the four lines ; then turn
the plank over and from tracing No. 7 transfer
four lines. Now if you could see the wood in
cross-section it would be clear that the two
inner lines of each four provide for carving
the thickness of the hull and the outer lines,
the bottom in one case and the top in the other
are the sawing lines.

The amount of wood which is to be left
for the thickness of this hull is not large
because the yacht must be light and buoyant
and weight must be concentrated in the lead
keel. The thickness must not be more than a
full 3/t6in. or 7/32in. at the most ; conse-
quently it is not safe to saw -cut right up to
the finished outline either inside or outside,
hence the reason for drawing and transferring
four lines. For sawing, a fine-toothed jig
saw is the best. Such a saw will have a

'flat table so that the cut automatically comes
square with the plank. A power fretsaw will
have the same and can be used if the gap

clearance is
C D deep enough.
2 34 Failing either

56 of these, a
fine hacksaw
will suffice,
but caremust
be taken to
keep it squarewith the
plank all the

8 way around
the cut.
Having com-
pleted the
cuts in a
plank both
inside a n d

5 out, take a
paring chisel

4 - and put a chamfer on the cuts
on both sides, letting the
chamfers come up to the inner
lines. When the hull is glued
up it will be to the limits of

2 - these chamfers that the carving
will be carried. Obviously, after

- glueing the transferred lines will
not be visible and their places
will be taken by the chamfers,

therefore, the chamfers should be deep and make an angle
of at least 45 deg. On all the planks station lines i to ix
should be drawn to ensure a check on the gluing up. These
station lines should register on all the planks when they are
assembled.

It will be noticed that in Fig. 3, between water lines 6 and 7,
are shown two planks of half the thickness of all the others.
These fin. planks are introduced to avoid the large amounts
of wood which would have to be hand -carved away were one
tin, plank used. Particularly on the inside would this amount
be difficult and awkward to deal with, the difficulty being
chiefly in gauging the thickness of material to be left. Of
course it would be possible to use Ain. planks throughout,
but although this would reduce the amount of carving

Fig. 2 . - The
lines for the

36in. hull.

Body lines
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Fig. r. -The com-
pleted 36in. yacht.
The rig shown is of
the "Bermuda" type
and the sail dimen-
sions are for the

largest suit.
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A THREE FOOT MODEL SAILING YACHT
Full Constructional Details of a 36in. Class Model Suitable for Racing Under Model Yachting Association Rules

By E. W. TWINING

MHE model is of the smallest class
recognised for entering for races by
the Model Yachting Association, which

is Vie British National Authority on what has
become a very popular sport. There are
five sizes of yacht adopted as standard and
most of these are very much restricted as
regards every dimension. So much so that
in each class all yachts are much alike and
the winning of a race depends largely on the
skill of the person sailing her. The five classes
are: -

The A dass, length overall 74in. to 8oin.
Weight 451b. to 561b.

The to Rater, length overall 6oin. to 72in.
Weight 231b. to 321b.

The 6 Metre, length overall 56in. to 6oin.
Weight 221b. to 301b.

The M Class, length overall 5oin. Weight
161b. to 231b.

The 36in., length overall 36in. Weight
121b.

Not every, model yacht club caters for all
five of these classes. Some do not include the
36in., but it is popular with clubs whose
regattas are held on inland lakes and small
ponds. Furthermore, its lightness is a great
consideration when carrying. Although it is
one of the restricted classes the ruling only
controls the limits for the hull dimensions
and weight. These limits are : Extreme length
overall 36in. Beam, maximum, 9in. Depth,
maximum, Iii. Weight, everything on,
I2lb.

There is no restriction on height of mast
nor on sail area, so provided it is possible to
keep down the weight in the hull and spars
that saving can be added to the keel and so
enable more sail area to be carried, but it
must be remembered that the weight of
sails and fittings are all included in the 121b. Lubid° t
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Fig. I shows the yacht in sheer elevation ;
from this it will be seen that the rig is of
the well-known " Bermuda " type, which
is that almost universally used not only
for models but for quite large yachts
carrying a captain and crew.

In the drawing I have given the
dimensions for the largest suit of
sails. These may be looked upon
as a fair breeze type. If any sail-
ing is done in high -winds with
gusty squalls it would be as well
to have a second smaller suit,
having the same spread, or less,
on the booms but not being
nearly so tall and making a
more obtuse angle with the
mast.

The lines of the hull are
given in Fig. 2 and read-
ing this drawing in con-
junction with Fig. 3 it
will be seen that all
water lines are the
glued joints between
the planks, of which
the hull is built in
the bread - and -
butter fashion, the.
planks being tin.
thick. The but-
tock lines are
also tin. apart
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scale of inches has been added. It must
be made full size because tracings will have to
be made from it for all the water lines for
transferring the inside and outside outlines
of each water line to the wooden planks. A
double -elephant size drawing board and the
same size sheet of cartridge paper will there-
fore be required.

The body plan need not be drawn .where I
have placed it, there will not be sufficient
room on the paper -it can be placed below
the buttock lines or between the sheer and
the buttock
plans at one On 10 On. 8.
end. First
draw the load
water line
(L.W.L.) and
the centre line
of the body
plan and con-
struct all the
other lines
from these as datums. Remember that
the length and breadth on deck are, 36in.
and 9in. respectively and the depth,
ignoring the sheer, to the keel sun. The
stations and water lines have been numbered
and to avoid confusion the buttock lines
have been lettered.

It will be found a great advantage to
obtain a set of yacht draughtsman's curves
in making this drawing, or, failing those,

though these are only drawn lines and not
joins. The stations for the body lines, the
shapes of which appear only in the end
views, are spaced at sin. intervals through
the length of the hull.

Reproducing Drawings
This drawing, Fig. 2, will have to be

reproduced full size for the model maker's
working and to facilitate this being done a
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splines of thin flexible wood may be used.
Adjustable curves may be tried but I have
found them of very little use ; they do not
give, however you manipulate them, exactly
the sweeping, free -from -kinks curve that is
necessary.

Selecting the Timber
Having completed the drawing the next

thing will be to select the timber. If you can
get it buy first quality yellow pine: it must
be prime, well -seasoned wood free from shakes
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and knots. Failing this, try obeche ; it is
a little heavier than the pine but it has
a fine uniform grain and carves well.
Whatever wood is used it must be light
in weight and fulfil all the conditions
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named. Have all the planks cut, thicknessed
and surface planed so that they are all, except
two, a uniform thickness of exactly tin. Any
discrepancy will result either in the model
being above its regulation depth or it will
have a smaller displacement.

Marking and Cutting the Planks
Next make the tracings for all the water

lines, but it is recommended that, in addition
to these, a full size copy by made of Fig. 3,
with all the cross -sections at every station
drawn in. Six stations only are shown, but it
would be as well to draw all the other four,
Nos. 3, 5, 7 and t t, then you will have the
widths of wood which are to be left for carving
and these widths can be added to each tracing
and plank. The object of the tracings is to
enable the outlines to be transferred, by means
of carbon paper, to each plank. Four lines
will be drawn on each tracing, two inner
lines representing the carving lines and outer
the sawing lines. Each plank must have drawn
upon it a centre line and this must, by means
of a square applied at each end, be, repeated
on the other side, so that you have centre
lines on both sides of every plank. Each tracing
must, of course, bear a centre line.
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Lay a tracing on a plank. Suppose we
are dealing with the plank between water lines
7 and 8 the tracing No. 8 is laid  with its
centre line coinciding exactly with that on the
plank; lay carbon transfer paper -typewriter
carbon will do -between the wood and the
tracing and transfer the four lines ; then turn
the plank over and from tracing No. 7 transfer
four lines. Now if you could see the wood in
cross-section it would be clear that the two
inner lines of each four provide for carving
the thickness of the hull and the outer lines,
the bottom in one case and the top in the other
are the sawing lines.

The amount of wood which is to be left
for the thickness of this hull is not large
because the yacht must be light and buoyant
and weight must be concentrated in the lead
keel. The thickness must not be more than a
full 3/t6in. or 7/32in. at the most ; conse-
quently it is not safe to saw -cut right up to
the finished outline either inside or outside,
hence the reason for drawing and transferring
four lines. For sawing, a fine-toothed jig
saw is the best. Such a saw will have a

'flat table so that the cut automatically comes
square with the plank. A power fretsaw will
have the same and can be used if the gap

clearance is
C D deep enough.
2 34 Failing either

56 of these, a
fine hacksaw
will suffice,
but caremust
be taken to
keep it squarewith the
plank all the

8 way around
the cut.
Having com-
pleted the
cuts in a
plank both
inside a n d

5 out, take a
paring chisel

4 - and put a chamfer on the cuts
on both sides, letting the
chamfers come up to the inner
lines. When the hull is glued
up it will be to the limits of

2 - these chamfers that the carving
will be carried. Obviously, after

- glueing the transferred lines will
not be visible and their places
will be taken by the chamfers,

therefore, the chamfers should be deep and make an angle
of at least 45 deg. On all the planks station lines i to ix
should be drawn to ensure a check on the gluing up. These
station lines should register on all the planks when they are
assembled.

It will be noticed that in Fig. 3, between water lines 6 and 7,
are shown two planks of half the thickness of all the others.
These fin. planks are introduced to avoid the large amounts
of wood which would have to be hand -carved away were one
tin, plank used. Particularly on the inside would this amount
be difficult and awkward to deal with, the difficulty being
chiefly in gauging the thickness of material to be left. Of
course it would be possible to use Ain. planks throughout,
but although this would reduce the amount of carving

Fig. 2 . - The
lines for the

36in. hull.

Body lines
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somewhat it would entail twice the amount
of tracing, transferring and sawing.

Gluing up the Hull
This is the next operation and for it a cold

glue is to be preferred, such as Casein.
Although it is not quite impervious to moisture

it is much more so than ordinary Scotch glue
and far stronger.

The work of gluing should be done in stages,
one plank being added at a time and ample
time allowed for drying, according to the time
of year and the amount of humidity in ,the
atmosphere ; anything from 12 to 24 hours
may be required for.each joint. Cramps will
be required to be applied and these will each
have to be formed by two pieces of hardwood
having round -headed black bolts, fitted with
butterfly nuts, passing through them. Fig. 4
shows the method of applying them to the
hull under construction. When the uppermost
planks are being glued at least five clamps
will be needed, so it would be as well to make
five or more so as to distribute the pressure
as evenly as possible all over the joint being
glues. Gluing should be commenced at the
top of the keel, working upward. In Fig. 4
joints A, A and A have been made and are
dried. B is the last joint made and this is
drying. C, C are packing pieces to put the
pressure of the clamp directly on the wet joint.

When all the planks, now open rings, are
glued up, including the topmost piece of the
keel, the carving can be commenced. As the
hull will ultimately be so thin, I think it will
be best to work on the inside first and remove
the wood which involves the heaviest cutting ;
then work in the same way on the outside ;
do this alternately until only the finest paring
is needed to bring the model to its final shape.
Everywhere the cutting with paring chisels
and gauges will be carried on until the
chamfers have just, and only just, disappeared.
For the shaping of the outside it would be
advisable to make gauges of thick cardboard
or thin plywood from the body plan, one
gauge for each of the stations t to ii and
finish with the chisel and glasspaper to these.

Casting the Lead Keel
The fin keel is cut, glued up and carved

separately and should be made in full, includ-
ing the part which will later be of lead. A
depth equal to the thickness of the saw -cut
must be added where I have drawn a diagonal
line across the keel in the sheer plan Fig. 2.
When the shaping of the fin is finished make
this saw -cut and plane both surfaces dead
square with the vertical centre line. The
portion which has been cut off will be shellac -
varnished and used as a pattern for casting the
lead. To enable this to be done a wooden box
must be made, sawn through the centre

longitudinally and have small pieces of board
added to the lower half at the sides and ends
to enable the two portions to register again,
see Fig. 5.

The bottom half of the box is then filled

Fig. 5.-The mould and its
box for casting the lead keel.

with liquid plaster of paris and the fin
pattern, well greased, is embedded in this up
to its centre line all around. When the plaster

is perfectly set the pattern is removed and the
mould very thoroughly dried. The surface
of the plaster is then given a coat of thin
shellac, the pattern is replaced and the top
half of the box put on. Now fill this top half
with liquid plaster and, when set, lift it,
remove the pattern and dry as before.

You now have a mould but in this provision
must be made for securing the lead to the
hull. The fastening may be done with two
brass rods having a diameter of 5/32in.
screwed at each end. These are to be laid in
the mould, channels being cut in the plaster
for them to lie in, and the lead poured around

the threads. A few fine vents will have to be
cut radiating from the pattern for the escape
of air and also a pouring hole or runner for
the lead. The temperature of the molten lead
should not be too high and, before pouring,
any dross which may have formed should be
skimmed off or prevented, by means of a gate,
from entering the mould. Sufficient lead
should be melted to enable pouring to be con-
tinuous until the mould is full. Figs. 5 and 6
show respectively the mould with the casting
in the lower box and the assembly of the lead
keel, the bolts and the hull.

Very little filing of the lead will be needed :
the runner must be sawn off, the part from
which it has been removed finished to shape
and the vents trimmed away the rest of the
finishing of the casting should be done with

fill

A,uip
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Fig. 4 (Above).-Method of
clamping the glued joints.
Fig. 6 (Left).-The attach-
ment of the lead keel to the

hull.

emery cloth or glasspaper. The fin can, along
with the hull, now be drilled to suit the angle
of the bolts and the fin can then be glued on
and tightened up by nuts on the bolts as in
Fig. 6.

It may be noticed that in Fig. 5 the runner
through which the molten lead is poured is
not shown. It does not matter very much
where this is placed, but really the best
position for getting a sharply defined casting
will be at one end, holding the box vertically
when pouring. The runner could be put on
the flat top between the bolts and this would-
be most convenient for sawing off, but there
is the chance that the metal would not flow
perfectly to the extreme ends. Of course
the runner must be cut through the box and
the plaster ; it should be circular with a
diameter of about

(To be concluded)

Lectures by Sir Frank Whittle
THE first of his

series of Christ-
mas juvenile lectures
was delivered at the
Royal Institution, on
December 28th, by the
famous pioneer in jet
propulsion, Sir Frank
Whittle, K.B.E. The
theme of the six lectures
is "The Story 'of
Petroleum."

The picture shows an
inspection of one of
the working models
prior to the lecture.
Left to right : Sir
Frank Whittle, Mr.
Stanley Robson, Secre-
tary of the Royal
Institution, and Lord
Brabazon of Tara.



March, 1955 NEWNES PRACTICAL MECHANICS

11-i: CAME O
259

SCURA
Its Operation and Uses. Details of the Camera Lueida

Fig. 1.- The interior of a camera obscura.

ACCORDING to one or two authorities
this interesting and useful contrivance
was invented as long ago as 1589 by

Baptista Porta.
A century ago the camera obscura appears

to have been a popular form of entertainment,
the apparatus being erected in various parts
of the country on suitably elevated spots in
the grounds of well-to-do individuals. In
later years the instrument was chiefly used
for purposes of amusement at seaside resorts
and other places.

Fig. r gives details of the interior of a
camera obscura. A darkened room is used
for the purpose, no windows being provided,
because when the apparatus is shown at work
the only light that should be allowed to enter
the room is that which passes through the
lens seen in Fig. 2. This lens, which is a
double convex one of about 6 or 8ft. focus and
5in. in diameter, is mounted in a round cell,
A, fixed in the roof of the chamber or room.

Adjustable Mirror
Immediately above the lens cell is arranged

a square box, B, with the bottom and one
side open, in which is placed a mirror, C,
mounted on a pivot bearing at each side, so

Fig. 3.-General arrangement of the camera
lucida, and a section of the prism.

that it can be turned at differ-
ent angles. The box B, usually
about 6in. to 8in. square, has
a circular projecting part, D,
fitted to the bottom to allow
it to turn round within the
upper part of the cell, A.

By an arrangement of rods,
E, which are connected to the
bottom of the circular part,
D, by means of suitable gear-
ing, the operator in the room
can turn the box, B, so that
the mirror can face in any
direction.

On the floor of the room,
directly below the lens, is
arranged a table with a circu-
lar top, about 3ft. in diameter,
the centre leg of which is
made telescopic, so that the
height can be carefully adjust-
ed to suit the focus of the
lens. The top of the table
is smooth and white, and in
order to correct the indistinct
images formed near the edges
owing to the spherical
aberration of the lens, it is

usual to make the surface of the table top
slightly concave.

Operation
The action of the

apparatus is as
follows : rays of light
from distant objects
facing the mirror are
reflected downwards,
as depicted in Fig. 2,
through the lens,
which projects the
rays on to the surface
of the table. Images
of the objects
reflected are thus
formed in th eir
natural colours on
the white surface of
the table top, and
the effect is much
the same as if one
were looking at the
focusing screen of a
large camera, the
screen in this case
being circular instead
of rectangular. By
means of the rod, E, the operator can
turn the box, B, completely round, as before
mentioned, so that objects in the near
vicinity, in any direction, may be viewed
according to which way the mirror faces.
The mirror, being arranged on a pivot, can
be turned at different angles from the hori-
zontal for reflecting objects at varying dis-
tances from it. The greater the angle, the
farther off will be the objects reflected.

Another use to which the camera obscura
is sometimes put is for sketching purposes
out-of-doors. A form of tent of opaque
material is erected, in the top of which the
lens fitting is mounted, and below this is
arranged a small table carrying a sheet of
white paper. The artist has simply to turn
the mirror to reflect the required object on
to the paper and then trace the image with a
pencil.

The Periscope
It is interesting to note that the modern

development of the camera obscura is found in
the periscope used in the trenches, and in

the submarine. The same principle is also
used in the ordinary camera. When viewing
the subject to be photographed on the ground
glass screen of a camera, the instrument
virtually becomes a miniature camera ob-
scura. The same principle is applied when
using the small viewfinder attached to a
pocket camera.

The Camera Lucida
Another instrument sometimes used to

facilitate the sketching of objects from nature
is known as the camera lucida. It relies for
its action on the property of total reflection
of a particular form of prism, a section of
which is given in Fig. 3. A common form of
instrument, introduced by Dr. W. H.
Wollaston in 1807, is also shown in the
sketch.

The prism used has four angles, one of
which is 90 deg., the opposite one 135 deg.
and the other two each 67 deg. 3o sec. One
of the two faces which contain the right-angle
is turned towards the objects to be sketched.
Rays of light falling normally on this face,
as from A, are totally reflected at B, to the
next face at C, whence they are again totally
reflected to emerge normally at right -angles
to the fourth face, as indicated in Fig. 3. If
an eye is placed above the corner of the
prism so as to receive the reflected rays, the
observer will see the reflected image projected

Pivot Bearing

Mirror C

Pd ft of Roof
of Room

Double Convex
Lens

Fig. 2.-Section through the lens and reflecting mirror.

on a sheet of paper arranged below the prism
for this purpose. The image can then be
traced with pen or pencil.

For convenience of drawing the paper is
usually fixed at a distance of about rft. from
the prism, a small concave lens, having a
focal length slightly less than 1ft., is fixed
above the corner of the prism when drawing
distant objects. By raising or lowering the
prism on its stand (Fig. 3), the image to be
sketched can be focused clearly on to the
surface of the paper.

The prism is mounted so that it can be
adjusted vertically or rotated in a horizontal
direction, and the prism is usually covered
with a movable blackened metal casing,
having a suitable aperture near one end for
the observer to look through.

Model Boat Building
By F. J. CAMM

5/-, By post 5/6
Front GEORGE NEWNES, LTD.,
"lower House, Southampton St., Strand, W.C.2
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General view of one of the 35 mm. suppressed frame television recording assemblies showing
part of the picture display tube and the monitoring oscilloscope. In front of the main display
tube can be seen the pistol grip photometer used for measuring the screen brightness of the

display tube. See final paragraph.

()N the subject of television film record-
ing, it is often true to say that it is all
done by mirrors !

Many difficulties had to be overcome before
the picture part of the television signal could
be successfully recorded and the story of the
problems involved and the ingenious ways in
which these have been solved is both interest-
ing and instructive. It is not generally realised
how important a part recording plays in
maintaining the television programme.s One
vital purpose is to enable a given programme
to be repeated without tying up valuable
studio space that could otherwise be more
usefully employed for rehearsals. Another is
to enable topical events to be re -televised
at peak viewing hours.

Both these uses are fairly obvious, but
recording has other important functions to
perform-one of the most intriguing being for
film inserts in live dramatic performances.
If, for instance, an actor appears in one
scene in outdoor clothes and a second later
has to be shown in pyjamas in bed, one
scene or the other must be pre-recorded.

Before the difficulties that were encountered
in making a television film can be appreciated,

35-_ .....
- --- --

2

376__---
377 _ __ ___ _

Fig. 2.-Method of interlacing ; showing path
of flying spot. Line fly -back lines are not shown.

the way an ordinary motion picture is made
must be understood.

Standard Film Technique
If a strip of cinematograph film is looked at

it will be seen to be made up of a series of still
photographs or transparencies, each separated
from the next by a black bar. If the photo-
graphs are of a moving scene, the moving

,11111111111111111111111111111111111111111111111111111111111111111111111111P;

Fig. i.-A strip of commercial 35 mm. cinema
film, showing sound track at side.

objects are in a slightly different position
in each succeeding picture (Fig. Down the
side of the picture strip a continuous track
records the accompanying sound.

The sensitised film negative is exposed in a
special camera that unrolls the film in jerks.
Each picture -sized strip of film is brought
into position before the shutter and held
there for the short time in which the film is
exposed. Then the shutter closes and the next
piece of film is pulled into position ready for
exposure. The normal picture repetition rate
is 24 film frames per second, so that the total
time available to pull down the film and expose
each picture is 1/24 second. About half this
time (1/48 sec.) is required to pull down the
film and register it in position ; this leaves the
balance of 1/48 sec. for the film to be exposed.
As the sound track is a continuous one, the

The Solving of the Problems1.
Involved in Recording TV and

Present-day Methods
By PERCIVAL J. GUY, Assoc.I.E.E.

_______ 1111111111111111111111IIMIIIIF

film motion has to be smoothed out before the
film reaches the " sound gate "-the position
in the camera in which the sound is recorded.

When a sound passes through the air,
variations in pressure in the atmosphere are
produced along the path of the sound. These
variations in pressure cause the diaphragm
of the microphone to vibrate. The vibrations
of the diaphragm cause electric currents to be
generated varying in amplitude and frequency
with the sound pressures.

/ris Lens Fixed

CPT____frmirror---- .4

/IR
y Z i i Light rays

,

Tilting
mirror

Photo -sensitivetilm\

Fig. 3.-A simplified picture showing the -
arrangement of fixed and tilting mirrors in the

Mechau camera.

These varying currents are recorded by
one of two methods :
In the first, they are used to control the bright-
ness of a glow lamp-the film, as it passes by,
being exposed to the varying light of the lamp.
This produces a track of varying transparency.
In the second method, the varying currents
control the movement of a shutter between
an " exciter " lamp and the film. This pro-
duces a sound track of varying area. Both
kinds of track are, on reproduction, passed
between a narrow beam of light and a photo-
electric cell-a kind of electric eye finely
sensitive to changes in strength or quantity of
light. The output of the photo -electric cell

Fig. 4.-Camera mirror arrangement.

is a current which varies with the changes in
light falling upon the cell. This current is
amplified and passed to the loudspeaker
which thereupon reproduces a good copy.

(Continued on page 263)
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SPECIAL OFFERS
VESTA XIA EXTRACTION FANS. -
230 -250 volts, 50 cycles. Bakelite cased,
bin. blades, silent running, 90/-. Post 2/6.
BLOWER MOTORS. -Dual voltage 12-24
volts. Recommended for car cooling or
heating, 25/-. Post 2/-.
CHARGING RECTIFIERS. -Full Wave
Bridge 12 volts 2CaraPs. 13/6, 4 amps. 22/6
post 1/6.4
HEADPHONES HIGH RESISTANCE.
-4,000 ohms. New, 12/6 pr., post 1/6.
AIR COMPRESSORS. -60 lbs./sq. in.
Ex R.A.F. Brand new size 9in. x 5in., fin.
stained shaft, 37/6. post 2/6.
TERRY ANGLEPOISE LAMPS. -Com-
plete with flex and S.B.C. holder, shade,
etc. Will stay put in any position, wall or
machine fixing, 351-, post 2/6.
TELEPHONE HAND SETS. -Brand new
with cord, 15/- each ; post 1/6.
WALL TELEPHONES.-" Call and reply."
Perfectly made, robust and efficient, suit-
able for home or office. £5 per pair.
TELEPHONE UNITS. - Sound powered.
suitable as receiver or microphone. These
self -energised units will provide perfect a-
way. communication without the use of
batteries. 8/- each, another type 5J- each.
Insets only 4/- each. Post 6d.
LOW VOLTAGE CIRCUIT TESTER. -
A self-contained unit for making a complete
and rapid check of the generator -battery
circuit of a vehicle. Battery voltage, regu-
lator and cut-out settings and generator
performance can all be easily determined.
American made. Complete with instruction
book. 15/10/, Post 2/-.
BALL RACES. -No. EE2, fin. x fin., 3/-.
30/- doz., post free.
THRUST RACES.-13/16in. x lin., also 1M.
a lin., 1/6, 15!-'doz. Post free.
SWITCHES. -A row of 5in a flush mount-
ing bakelite moulding 51 in. x 1 fin. x 2in.
Ideal for model railways, etc., 5/6, post 9d.
THERMOSTAT. -For frost protection.
on at 34 deg. F.. off at 49 deg. F., If amps,
at 250 volts adjustable. 4/6, post 6d.
12/24 -VOLT D.C. MOTORS with (double
ended shaft 2M. x 31n., 8/8. postage 1/,
KLAXON GEARED MOTORS. -230 volt
A.C. Induction type. No. IK5SB3-W'7. Torque
15 lbs./in. 175 r.p.m. 810.1
GEARED MAINS MOTORS. -Universal
Series Type for 230 volt A.C./D.C. 100 r.p.m.
torque 7 lbs./ins. Klaxon No. EK3UB1-W3
complete with control box to enable speed
to be varied. 115/-, complete.

ELECTRO MAGNETIC COUNTERS. -
Post Office type 11A, counting up to 9,999,
2 to 6 volts D.C., 3 ohm coil, 12/6 each, post
11-. Many other types in stock. Lists sent
with order or send S.A.E.
MECHANICAL COUNTERS to 99,999
only 7/6 each. Post 6d.
ROTARY CONVERTERS. -From 12 volt
D.C. to 230 volt A.C. 100 watts. 92/6 each :
also available with 24 volt input, cge.. 7/6.
AUTO CABLE for car wiring and all
electrical purposes. waterproof. Single,
4/- doz. yds.. 20/- 100 yds. Twin 3 core or
single heavy. 5/- doz. yds., 37/6 100 yds.
5 core 6/- doz. yds., 45/-100 yds.
VACUUM PUMPS or Rotary Blowers. -
Ex R.A.F. Brand new, 7 cu. ft. per min.
10 lbs. per sq. inch at 1,200 r.p.m. Ideal for a
brazing torch. etc. Size 61n. x 4in. x 4in.,
2 x fin. shaft, 22i6 each, post 21,
MASTER CONTACTOR. -A precision
made clock movement, contact making and
breaking twice per second, with regulator.
Brand new in soundproof oak case. Many
uses, blinking lights, etc. Only 12/6. post
PORTABLE ELECTRIC BLOWER. -
This unit is a powerful 220 watts electric
motor, operating on 220-230 volts. Enclosed
type with handle. Aft. of metallic flexible
hose and nozzle is included, also 7 yds. C.T.S.
flex for connection to the mains. 130/ -
complete. Carriage 7/6.
INSPECTION LAMP. - Complete with
Battery Case. Fits on forehead. Leaves
both, hands free, 7/6, post 1/-. Takes a
standard Ever Ready battery. No. 1215,
2/9, post 6d.
MICROAMMMTERS, 250 P.S.D. Olin.
FLUSH. MODEL S37.
Specially scaled for test meters. Knife
edge. pointers, magnetic shield. Guaranteed,
Brand new. Not Govt. surplus. Offered
about half usual price. 55/-, post free.
VOLTMETERS for A.C. Mains 50 CY.
reading 0 to 300 volt with clear 5in. dial only
60/- : 0/15 volts AC/DC 2fin. Flush, 15.'6.
VOLT11ETERS.-0-300 Flush D.C. moving
Coil 10/61 0-40 2in. Flush M.C.. 10/8. post 1/-.
AMMETERS. -21n. Flush 0/20, 10/6 ea.
20-0-20, 12,6 ea. Moving Coil D.C.
MOVING COIL METER with 1 M/A move-
ment, 2 fin. flush, rectifier type, scaled 0/100
volts A.C. Resistance 100k. ohms. A very
useful basic meter, 30/-. post free.
LISTS AV A 1LABLE.-Motors, Meters,
Telephone, Rectifiers, Relays, Potentio-
meters, Resistances. Send S.A.E.

WILCO ELECTRONICS
Dept. P.M.

204, LOWER ADDISCOMBE ROAD,
CROYDON.

"Finger-tip

flame control"

said a silversmith, "Pleasant to handle,
very sensitive controls."
He was one of the many users of our
Flamemaster Mark II and the three comments
he made probably sum up the main reasons
for the Flamemaster's immense popularity.
Also :

It burns coal -gas or bottled -gases of the butane type
with equal efficiency . . .

The air or oxygen pressure needed is comparatively low . . .

All the different flame -units are easily interchangeable . . .

It won't splutter or give you an unstable flame . . .

It won't leak, even an high pressures . . .

It won't raise your running -costs (our economiser -trigger

sees to 'that) . . .

But it will bring speedy and reliably controlled heating right
to the spot where you need it . . .

remember the name

FLAMEMASTER MARK II
Write for full details to :-

STONE -CHANCE LIMITED, DEPT. F27, LIGHTHOUSE WORKS,
SMETHWICK 40, BIRMINGHAM. TELEPHONE: BROADWELL 2651.
LONDON OFFICE: 28, ST. JAMES'S SQUARE, S.W.I. TEL.: WHITEHALL 6002.

HICHSTONE UTILITIES
Soldering
Irons. Our
new stream-
lined iron is
fitted with

a Pencil Bit. 200/250 v. 50 watts. 11/8.
post 6d. Standard Iron with adjustable
bit, 200'250 v., 60 watts, 13/6, post 6d. Heavy
Duty Iron. 150 watts, 18/6, post 8d. All parts
replaceable and fully guaranteed. Small
Soldering Irons, for use on gas, 1;4 post
4d. Resin -cored solder for easy soldering
6d. packets or large reels 5/-, post 9(1.
Ex-R.A.F. 2 -valve (2 -volt) Microphone
Amplifiers as used in plane intercom.,
in self-contained metal case ; can be used
to make up a deaf -aid outfit. intercommuni-
rittihonvalvessystem,a nodr ifitt hti ncrystal rsuectt ocnosm p. 210e /t.e.

wooden box with partitions
to hold amplifier, 2/- extra. Ditto, less

Sparking Plug Neon Testers, with vest -
Pocket clip, 3/3, and with gauge, 3/6, post Set.
s.11.C. Neon Indicator Lamps, for use on
mains showing " live " side of switches.
etc., 3/6..Post 4d. Neon Indicator, complete
with condenser (pencil type), with vest-

e7t/t1G,Ipoip'stin5cIdis.pensable for electricians,

Bell Transformers.
These guaranteed
transformers work
from any A.C.
Mains, giving 3, 5,
or 8 volts output at
1 amp., operate bulb.
buzzer or bell. Will

supply light in bedroom or larder, etc.
PRICE 9/-, post 8d. Similar Transformer
but with output of 4, 8 or 12 volts, 12/6.
post 10d. Transformer with similar out-
put, but with fused secondary and earth
terminal, 18/-. Post 1/-. BELLS for use with
either the above or batteries. 6/6. post 6d.
" Big Ben " Chimes. , Housed in Cream
Plastic Case. Easily connected to give
Two -Note Chime from Front Door, and
Single Note from Rear. Operated from 6-9
volt Batteries or Transformer (shown
above). 21/2, post 1/-.
Crystal Sets. Our latest Model is a real
radio receiver, which is fitted with a per-
manent crystal detector. Why not have a
set in your own room ? 12/8, post 8d.
Spare Permanent Detectors. 2/- each.
When ordered separately, 2/6. With clips
and screws, 2/10. post 3d. Headphones,
brand new, S. G. Brown, G.E.C., etc.. 23/-.
and super -sensitive. 30/- a pair, post 1/-.
Headphones in Good Order, 6/-. Better
quality, 7/6 and 10/-. Balanced armature
type (very sensitive), 13/6. All post l'-.
New Single Earpieces, 3/6. Balanced arma-
ture type, 4/6 (two of these will make an
intercom. set). Ex R.A.F. earpiece, 2/6.
all post 4d. Headphones with mov-
ing coil mike, 15/-. Similar phones with
throat mikes. 12/6, post 1/-. Headphone
Cords, 1/3 a pair, post 3d. Replacement
Bands, 1/3. Post 44. Wire Bands, 6.1.
(All Headphones listed are suitable for
use with our Crystal Sets.)
Hand Microphones, with switch in handle
and lead, 5/6. Tannoy, 7/-. Similar instru-
ment, moving coil, 8/6. All post 1/-. Mask
type with switch. 3/6. Post 4d. Mike
Buttons (carbon), 2/-. Moving Coil, 4/6 ;
Transformers, 5/.. All post 4d. each.
Black & Decker

I )
A.C. or D.C. motor.
trated), Universal 3
Hu. Drill (as illus-

fully suppressedagainst interfer-
ence. 25.19.6, post 2/6. B. S D.
5in. Sander Polisher, as above,
but the addition of side handles
makes it an ideal tool for waxing and
polishing cars, furniture and floors, sand-
ing to remove paint or rust, etc., 28.7.6,
post 2/6, or complete with sander and
polishing kit, which includes lin. chuck
for drilling, lambswool bonnet and pads,
Polishing and sanding discs, 29.17.6. post
2/6. ii. & D. Lathe for use with either of
the above, 25.5.0, Post 2/6. B. & D. Bench
Stand, for use with either drill or sander,
£3.7.6, Post 2/8.
Morse Keys. -Standard size keys wired to
work Buzzer or Lamp, 3/-, post 6d. Slightly
smaller keys, 2/6, Post 4d. BUZZERS,
3/9. or heavy duty. 4/6. post 5d.
Terminals, brass 2BA, mounted on strip.
6d. pair. .0005 Airspaced Variable Con-
densers. 2/6, post 44. .00003 twin gang with
trimmers, 2/6, post 44. 24 volt, 15 m/m.,
M.E.S. Bulbs for model railways, etc.,
1/- each, 10/- doz., post 44. Wander Plugs,
Brass, 1/8 doz.,'post 4d. Fuses. -1 amp.,
1 fin.. packet of 10, 216. post 3d. Also 150 mA.
and 250 mA., same price. Ex-G.P.O. Tele-
phone Twin Bells, with box, 5/-, post 1/-.
Single Telephone Bell, 3/6, Post 6(1.
Bargain Parcels; of really useful equip-
ment, containing Switches. Meters. Con.
densers, Resistances, Phones, etc.. 10/-.
or double assortment. 17/6 treble 25!-.
All carriage 2/3. This country only.
Meters. 20 amp. 21m. mi. 12/6. 15 v., 21m.
m/c., 9/61 150 v.. 2in.. m/c.. 10/- : 3.5 amp.
2in., T.C., 6/- 4 amp., 2fin.. T.C.. in case
with switch, 9/6 ; 100 InA.2in., m/c.. 7/6
Meter Units containing 2-500 microamp.
movements, 7/-, post 1/-.
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58, New Wanstead, London, E.11

Letters only.

New Illustrated List sent on request with
lid. stamp and S.A.E.
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POWER BOAT
PLANS

You must have a set of plans and
build yourself a model of one of these
famous vessels. Templates for the
various sections are provided and,
of course, full instructions.

" WALTON " CRUISER
(as illustrated below)

A modern motor cruiser with
streamlined hull. Length 23in.

Plan price 7/6

COASTAL CRUISER
A typical modern Sea -going cruiser.
Built in Balsa -wood. Length I7in.

Plan price 3/ -
Plan & Kit price 20/5

" DAYTONA " CRUISER
A smart and streamlined American
style cruiser.
Length 33in. Plan price 12/6

" DIXIE " SPEEDBOAT
A small speedboat which can be
powered either by an Electrotor or
Revmaster.
Length I2in. Plan price 2/6

Postage 6d.
per plan.

MODELCRAFT
77(L), GROSVENOR RD., LONDON, S.W.1

FRENCH -SPANISH
GERMAN -ITALIAN
Learned in Six Months by Pelman Method

I have derived great benefit from Part I,
in fact I believe that with no other system
would so much progress have been made,
as the time at my disposal has been both
limited and irregular. Thanking you for the
care with which your Institute has corrected
my work sheets, and for a very enjoyable
course. (G.P.643)

THIS letter is typical of thousands
I received from readers who are
learning languages by the Pelman
method, which has revolutionised
language teaching.

This wonderful method enables
you to learn French in French,
Spanish in Spanish, German in
German, and Italian in Italian, with-
out using a word of English. The
system is so simple that even a
child can understand it. Gram-
matical complexities are eliminated
and the whole of the instruction
is given through the post.
- -Reduced fees for Her Majesty's Forces.

The Pelman method is explained in four
little books, one for each language :
French, Spanish, German, Italian

(Also Courses in Afrikaans and Urdu)
State which book you want arid it will

be sent to you by return, together with a
specimen lesson, gratis and post free.

POST THIS FREE COUPON TO -DAY

Pelman Languages Institute,
130, Norfolk Mansions, Wigmore St.,

London, W.I.
Please send details of Pelman method
of learning :

French, German, Spanish, Italian
(Cross out three of these)

Name

Address

NEWNES PRACTICAL MECHANICS

DUKE & GRA 6677
Co.. 621 ROMFORD RD., LONDON, E.12.

MONEY BACK GUARANTEE. C.W.O. or C.O.D.

T.V. I2in. CHASSIS
97/6

Complete chassis by famous manu-
facturer, easily adapted to Channel 3.
R.F. E.H.T. unit included. Drawing
FREE. Easily fitted to Table
or Console model. Owing to
this Chassis being in three
separate units (Power -- Sound
and Vision-Timebase inter -

LESS VALVES AND TUBE, but
connected) THIS CHASSIS IS

see our catalogue for cheap
valves. Our ES Tube fits this /9 oup
Chassis. Carr. 5/- London,
10 - Provinces. (Superhet A.C.) Drawings 2/6, credited with purchase.
AS ABOVE for Spares 45/-, a bargain, slight superfluous damage. Complete -
Sound and Vision, Power Pack, Timebase Scanning Coils, Focus Unit-approx. 68
Condensers, 106 Resistors.

T.V. TUBES f5 -I2 inch
MAZDA CRM121-A, and a few other makes and types. Picture shown to callers,
no catch. Not ex-W.D. Carriage and Insurance, 15/6 extra. C.W.O. on Tubes.
SPECIAL OFFER of tubes with burns or cathode to heater shorts. 30/-, plus carr,
T.V. TUBES. I 4in. Wide Angle, f8.10.0, limited quantity only, plus 15/6 ins., carr.
T.V. TUBES. I7in. Wide Angle, 612.10.0, limited quantity only, plus 15/6 ins., carr.
SPEAKERS. Sin., 12/9. P.M. Standard 3-5 ohms or with O.P. Transformer, 15/9 ;
used, but guaranteed tested perfect, most makes. Post 119, Baffle Board, 9d. extra.
SPEAKERS, 8in., 5/9. Excellent condition, used but tested, Energised field
1,500 or 2,000 ohms or with O.P. Transformer, 7/9. Postage and Packing, 1/9. Baffle,
9d. extra.
T.V. MASKS, 10/6. Suitable for I2in. Postage, If-.
TUNING CONDENSERS. 219. Store soiled, tested, 2 gang or 3 gang.
.0005 mfd. standard size. Postage 6d.
O.P. TRANSFORMERS. 219. Salvage. All tested. Postage 6d.
COIL PACKS. 3 band, 9/9. 2 band, 5/9. FREE DRAWING. Postage 1/9.
DROPPERS. 1/9. 750 ohms., .2 amp. Postage 6d.
VOLUME CONTROLS. 1. meg. 2 pole, 2:9. Postage and Packing, 6d.
AMPLIFIERS. 77/6, push-pull, 4 valve and rec. ; full tone range variable. Output
3-7-15 ohms ; matching. A.C. or Universal. Post 2/6.
AMPLIFIERS. 57/6. 4 watts, 3 valves. Switched tone range 3-5 ohms. Good
quality. A.C. or Universal. Post 2/6,
AMPLIFIERS. 7/6. Ex-W.D., as new, complete with drawings and suggested
uses (less valve). Post 1/6.

stamp for LIST.

si Do It Yourself
with

ALUMINIUM KITS

0\\;1ili

PLANT
STAND

You'll surprise yourself at the ease
with which any of these and other
beautiful things can be made. New -
man's " Do -It -Yourself " Aluminium
kits, contain everything needed even
down to the last nut and bolt. An easy
to follow construction and pattern
sheet giving step-by-step instructions is

enclosed with each kit.

It's Light ! It's Tough !
It's Easy to Handle !

NO SPECIAL
TOOLS NEEDED !

0* Newspaper and
Magazine Rack

NEWMANS
Do -It -Yourself 1

1ALUMINIUM
86 Hampstead Road, London, N.W.I.!
Please send me your FREE Illustrated Brochure..

Name

Address

I
I

I
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SPARKS'
DATA SHEETS

are
"PLANNED PLANS"
'Planned Plans" means that every detail is
shown in the Simplest posslt,:z manner with
the greatest Clarity, by means of bold Black
and White Full Size diagrams. These
are but two of the very important differences
between Sparks' Data Sheets and other
"Constructional" sheets and pamphlets.

Plus 2/6 2 d, stamp.

Battery Operated Designs.
LO/'23. 1-V. Portable. Med. Waves ('phones).
L0/31. 2-V. Portable, MIL. Waves.
L0/30. 2-V. Set. M/L. Waves. Very Popular.
LO/34. 3-V. Ditto. Det. plus 2 L.F.
LO/35..4-V. T.R.F. MIL Waves. Good Range.
L0/21. T.R.F. MIL Waves.

Short -Waves.
L0192. 1-V. S.W. Receiver. Plug-in Coils.
L0/93. 2-V. Ditto. Greater Range and

Power.

A wide range of A.C. and AC/DC Designs Is
available, from a 2-Valver plus Rect., to a
9 -Valve Radiogram, to suit all requirements.

THE MULLARD 10W. A.G.
AMPLIFIER

MS LO'94. The Sparks' Data Sheet 217 x 201
of this outstanding Mullard circuit shows
every constructional detail of a Tested
Simplified modern Layout, having a separ-
ate Control Panel. Fully Tested. Data
Sheet, etc., 313 Post Free.

3IANY OTHER. DESIGNS AVAILABLE
Send 21d. Stamp for Latest List.
COMPONENTS AND DRILLED

CHASSIS SUPPLIED

L. ORMOND SPARKS (M)
8, COURTROAD, SD AN %GI , DORSI I

INDISPENSABLE TOOLS

Govt." GENERATORS
USED -TESTED -GOOD CONDITION

cZ 98 co, S.V. Jap En-
gine, 14-32 v. D.C.,
268 watt. 2.500
r.p.m. Approx. 27'

a 19" x 7" high.
ONLY

9 GNS.
Or 47/- Deposit

Cam Pkg. 176, (with & 6 monthly
Cash or Deposit). payments of 26/7.

A VERSATILE ELECTRIC DRILLTOOL
Quarter inch, made by
BLACK &DECKER.
220-250 volt. A.C./D.C.
Domestic or power.

WIMHYOR 27/6
6 mon haCASH E196 Post & Pkg. 2/6 with.

PRICE cash or deposit).

ELECTRIC SURFACE GRINDER
For remm ing Rust,

tpreparing Woodwork
Buffing, Burnishing,
Polishing,. 220-250v
A.C./D.C. Domestic or
Power.

1,114grli!"' 37/6
Balance over 6 months

PRICE
CASH e8.7.6 Post & Pkgeposit.)(with

Another Bargain!
NEW ELECTRIC

MOTORS
12'24 v. D.C. 33 amp.
.33 H.P. 3,800 r.p.m.
Size : 7in. x 9in. (approx.)

ONLY ohm
PostiParkina 3/-

15/. opmztuaiTATIE E3
Larger Amounts Pro Rata.

Balance payable over 6 months.
SEND FOR FREE ILLUS. CATALOGUE

PRIDE & CLARKE Ltd.
(DEPT. P.M.) 158, STOCKWELL
ROAD, LONDON, S.W.9. BRI 6251
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Television Filming
When the filming of television pictures was

first attempted, difficulties were encountered
because the standard television picture
repetition rate is different from that in the
cine-camera.

In a television receiver the picture is formed
by a moving ray of varying strength which
scans the fluorescent coating of the screen of
the cathode ray tube, causing the screen to
glow more or less brightly according to the
strength of the ray at each instant as it strikes
the screen, the brightness at each spot depend-
ing upon the light intensity at each corre-
sponding spot in the original scene. The ray
moves across the screen from left to right in
straight lines, flying back to the left on the
completion of each line. The ray then moves
across again but this time a fraction lower down
the screen. In this way the whole screen is
explored. In the BBC system the ray moves
down two lines distance each time until it
comes to the bottom of the screen, then it pops
up to the top and starts to re -scan the screen
along the lines it missed the first time-this is
called interlaced scanning (see Fig. 2). It
takes about 1/5o sec. to do the " odd "
lines and the same time to do the " even "
ones. Though the picture repetition rate is
nominally 25 per second, it will be realised

f
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Position / Position 2 Position 3

Fig. 5.-The mode of tilt to offset downward
movement of film.

that each complete picture is actually made
up of two separate scans each lasting iso of
a second.

So instead of 24 frames per second as in the
case of standard 35mm. film, there are 5o,
each frame being separated from the next by
1.4 thousandths of a second. The shortness
of the time between frames is the cause of the
difficulty. Even if machinery could be devised
to accelerate a film sufficiently fast to pull it
down one picture space in so short a time as
7, 4 milli -seconds, the strength of the film
would be insufficient to prevent it tearing at
the sprocket holes and in any case a non-
standard film (with 5o pictures a second instead
of 24) would be produced.

The first moderately successful solution was
to use I/5o of a second to pull the film down
and to expose it during the next 1/5o sec.
In this way, providing the film camera motor
Was carefully made to run in synchronism

Mirror drum

S.

S.
S.

Film'
t

Fig. 6.-The mode of tilt to offset rotational
movement of mirror drum.

with the television picture, a film with 25
frames a second resulted.' (The slight difference
in running rate (4 per cent.), being within the
usual tolerance of cinema projectors.) But
by this system only half the full television
image information could be recorded, because
during the exposure period of 1/5o sec. the
film was exposed to only half the total number
of television lines, i.e., one " odd " line scan
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or one " even " line scan. In the nominal
405 line system used in this country each tele-
vision picture is made up of two interlaced
sets of lines each consisting of 1881 lines-
the complete interlaced picture therefore
having 377 lines. The balance of 28 lines
time has to be used for television frame
pulses-the pulses which tell the scanning
ray to go back and commence another scan.
In this early system-
exposure period 1/5o
sec.-the film was ex-
posed to only 1881 lines
and, because the other
normally interlaced
1881 lines were
missing, the repro-
duced picture showed
a clear line structure.
Moreover, because of
film judder, etc., there
was severe moire
patterning at times.

The next method
suggested was better,
but too costly. Briefly
the film was exposed
during a complete odd
and even line scan
period of 1/25 sec. and
then pulled down and
registered during the
next 1/5o sec.

This produced a
377 -line film picture,
but the repetition rate
was only 16N pictures

Spring load
positioning eI

11111111,.'

and the light image of each film picture was
kept in a constant position on the screen
by a system of tilting mirrors. After
1/25 sec. the image was faded out, but just
before this happened another image from the
next film frame was faded in by means of
another tilting mirror. In this way the screen
remained lighted continuously to the full
extent and flicker was greatly minimised.

General view of one of the 35 mm. inverted Mechau continuous motion
telerecording assemblies installed at Lime Grove Studios. The picture dis-
play unit is on the left and behind it are the vision amplifier and supply

cabinets.

An adaptation of this ingenious device
was linked up with a cine camera modified
to make the film run at a continuous rate.

The light from the flying spot on a television
receiver screen was reflected on to the sensitised
coating of the moving film negative, and the
tilting mirrors were used to keep the spot
in the correct relative position with respect
to the film, despite the continuous movement
of the latter (see Fig. 3).

In this way each film frame of the negative
Cross section
of cam

Fig. 7a.-The tripod roller in the kidney -shaped
cam. The spring loading enables the centre
pole of tripod to float around the hole in the
main casting-its position being decided by the

position of the roller in the cam.

per second and in order to get 25 film frames
per second, " step printing " (each second film
negative frame being twice printed when the
positive was made) was resorted to. This
pushed up the cost, which was still further
increased because the sound track had to be
re-recorded (25 film frames a second, resulting
in a longer film than the original 16i frames/
sec. film as recorded).

In 1948 a better solution was thought of,
and as that is a method still employed I shall
describe it in some detail.

The "Mechau " System
In Germany, before the war, many cinemas

used a most ingenious form of film projector,
designed to cut out flicker. In this projector,
called the " Meehan," the film was unrolled
at a continuous rate (not in the usual jerks),

was exposed
to a complete
377 line inter-
laced scan and
flicker was
avoided.

There are act- Fig. 7.-How
ually eight tilting the tilting
mirrors arranged mirrors are
as shown in Fig. 4 to supported.
around the peri-
phery of a revolving plate-each mirror
being responsible for one film frame in each
sequence of eight. Because the mirrors are
rotating with the mirror plate they have to
be made to tilt in two different ways-one
tipping forward to take care of the downward
movement of the film, the other swinging
round to take care of the rotation of the plate.

Looking along the side edge of each tilting
mirror, the tipping forward movement would
be as shown in Fig. 5, and looking down at
the top edge the swinging round movement
would be seen as shown in Fig. 6. To achieve
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all this each mirror is pivoted on a ball
bearing and held in position by the three arms
of an inverted tripod, at the bottom of which
is a roller; the method of mounting the mirror
is shown in Figs. 7 and 7a. The roller runs
round a kidney -shaped rail as the mirror plate
rotates and thus imparts the required tilts
to the mirror.

The kidney -shaped rails or cams as they
are called-one for each mirror tripod-are
mounted on a circular plate beneath the
mirror drum, as shown in Figs. 8 and 9.
It will be seen that the cam plate is eccentric
with respect to the mirror drum. When the
mirror drum is rotated, the tripod rollers push
the cam plate round and in so doing each
tripod roller is forced to make a complete
excursion of its individual cam once per
revolution of the mirror drum. The effect
is similar to that which would be obtained
if the cams were rotated beneath the tripod-
the mirrors tilting first one way and then the
other.

Just as mirror number one is fading out

Start and end of
excursion ------ 7 - - --- Middle ol'

..--- I -- ... mirror, I ' \drum/
I,/,

Middle of 6 I_
- Kidney shaped

cam plate cam

Fig. 8.-The position of the tripod roller at
successive instants.

the image of television picture one on the film,
mirror number two is beginning to fade in
the start of television picture two exactly
one film frame's distance above the photograph
of number one, so that as the film passes

NEWNES PRACTICAL MECHANICS

Centre rod
of mirror
tripod

Tilting mirror

/ Main
7 casting

Tripod

Spring loaded --1- rc=4
positioning

24.pin
Cars

f 1

Cam plate

Spindle of mirror
drum

Housing of
spindle

Driving pulley --0"

Fig. 9.-The
downwards it is exposed to a series of
complete television pictures (each consisting
of the full number of lines) each picture being
the correct distance apart from the next.

The receiver tubes used are very similar
to the normal home receiver, though some-
what brighter. The high lights in the
picture are specially over -emphasised to
offset certain light losses inseparable from
the recording process. Spot -wobbling is
used to prevent any line structure being
noticeable on the screen. This simply
means that the spot instead of flying straight
across like this , is made to go
across like this - -, thus effectively
decreasing the apparent separation between
the lines.

The results obtained are often surprisingly
good-the television film at its best being
indistinguishable from a normal cine-film.
Sometimes results are not so good-it
depends a great deal on the sort of television
camera being used, and, of course, upon the
amount of light on the scene.

It may be wondered why an ordinary
cinematograph film could not be made
instead. The answer is, of course, that only
one camera can view a given object from a
given place at a given time, and the cine-film
could therefore never be a true copy of a
" live " televised show.

Moreover, lighting and make-up suitable
for television may not be suitable for cine
filming. Cine filming is also a great deal
more costly, because a producer must shoot
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Tilting mirror

Bearing for
cam plate

Ball
bearing

Pert of
main casting

Roller at
apex of
inverted
tripod

Cam

Cam plate

mirror drum.
his picture from many angles at once-after-
wards editing and discarding unwanted
portions, whereas in the television record
the editing is done by the producer looking
at his preview screens at the time the show is
televised.

The Suppressed Frame System
A few months before the Coronation, it

was decided to try out a new system. This
new " suppressed frame system," as it is
called, was really a reversion to the earlier
one of having the film in intermittent motion
and using a whole frame period to pull down
and re -register the film. With improved
methods of synchronisaton and with spot
wobbling on the monitors, it gives better
definition in a horizontal direction than the
Mechau Camera. The definition in the
vertical direction is reduced, but the results
achieved are memorable enough-it was this
system, for instance, that was used to make
the film flown, overseas and Lused in the
Coronation evening newsreel.

Better methods still of making television
films will no doubt one day be evolved-
indeed, the BBC is continually experimenting
to this end. In one of the latest methods
which is the subject of experiment both in
this country and the United States, the vision
signal is not recorded in the form of a series
of photographs, but by varying the magnetism
along the length of a plastic tape coated with
iron oxide, very much in the same way that
magnetic sound recordings are 'made.

A Question of
WEIGHT

IT you put you hand on a spring scale and
-I- press hard, the scale shows your hand
as " weighing " eight or ten pounds ; and so
it does, for weight is simply the pressure
exercised by a body, The fraudulent shop-
keeper who leans his elbow on the scale is
not faking. He is simply weighing his elbow
with the goods. He perpetrates his fraud
when he fails to deliver the goods-or all the
goods-he has weighed. A Shylock customer
might insist on his " pound of flesh."

-Weight is due to the fact that everything
attracts every other thing. A scientist might
find it difficult to calculate, psychologically
how much you attract a girl, but not
mechanically. All he wants is your weight
and her weight and the distance between you.
He knows that every pound of matter,
whether' it is chalk or cheese, attracts every
other pound at a distance of one foot by
1/440,000th part of a grain.

Because of the shape of the earth and the
constitution of the matter underneath it, a
pound is not the same weight in different
places. Of course, it will show the same on
the scales, if they are not the spring balance

type, because the same change takes place
in the scales; but a pound of sugar on the
Equator is not always 'such a good bargain
as a pound of sugar in England or the U.S.A.
This difference in weight, or gravity, can be
measured by delicate instruments and is very
useful. For one thing it enables geologists to
determine what is underneath the earth's
surface.

The pressure of wind is trifling compared
with the pressure of water, because water is
so much denser; the effect of a jet of water
under pressure is much more devastating than
a jet of air under the same pressure. The
pressure (or weight) of water in the sea
increases about 115lb. for every Soft. The
pressure at the deepest place in the ocean must
be about seven tons to the square inch.

An interesting point, illustrating what this
pressure means, is that if we could lower a
gun far enough into the sea and pull the

trigger, it might not go off-even if we took
care that it did not get wet. The reason is
that the pressure outside the barrel would be
greater than the pressure of the explosion
inside. The barrel, incidentally, would not
burst, because of the external pressure.
What would happen is that as we withdrew
the gun slowly it would reach a position
where the pressure was just equal to that
behind the bullet, which would be very
gently released.

We should see equally strange effects if
we had " air oceans." For instance, if we
ever dug a mine about 3o miles deep, we
should not be able to have a wooden chair
in it. The chair would float ! The pressure
of the air naturally increases as we descend a
mine, and, at this depth, its weight would
be greater than that - of wood, to that the
wood would float. Of course, human beings
could not withstand this pressure.

THE MARCH
PRACTICAL MOTORIST AND MOTOR CYCLIST

-NOW ON SALE, PRICE 1/ -
Principal Contents : Servicing the Lucas RF95 Control Unit ; Fluid Flywheel Gland Packing
A Wall -mounted Battery Charger ; Overhaul of the Austin A40 ; Puncture Repairs ; Battery
Care and Maintenance ; Repairing Hoods ; Re -metalling the Bearings ; Silencing Noisy
Brakes ; Overhauling Independent Suspension Systems ; Motor Cycle Overhaul ; Maintaining

the. Matchless and A.J.S. Twins ; and many other valuable articles.
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WATSON'S SPECIAL OFFERS

BRIGGS &
STRATTON
12/15 v.
300 w.

£11.10.0
CARR.

12/6
These are fine Generating Sets. slightly
used, tested and with three months " Same -
as -Maker' s " Guarantee.
PRISMATIC ELBOW TELESCOPES. -
These instruments were produced for use
:with anti-aircraft predictors to the finest
optical standards. Very neat and compact
(sin. overall) and due to their construction

- are extremely easy to use at any inclination
without tilting the head. 7X magnification,
bloomed lens, eyepiece focusing, crystal
clear definition at any range. Amazing value
at £2.17.6. Post 21-.
SIGHTING TEI.ESCOPES. -These have

Pinhole " diaphragm and forward sight,
, needing no lenses and usable in any kind of

weather. Size 221in. long, lain. diam. 4/6
each. Post 2/-.
TECALEMIT OIL GUNS. -A very useful
general-purpose squirt gun. New in maker's

cartons, 10/6. Post 1/6.
CAPILLARY
THERMOMETERS
By first class makers.
0-403 deg. or 40 deg. to
140 deg. Cent. 12/6
each. Post 2/-. -
SMALL TRANS-
FORMERS. - 200/250
1 ph. 50 cy. to 12 v.
100 w. Extremely use-
ful for domestic power
purposes, model rail-

ways and small low -voltage handlamps.
Price. 351-. Post 2/-.
AUTO TRANSFORMERS. -Ratio 200/115
v. 1 ph. 50 cy. 1,000 w. Size approx. 7110. x
711n. x 51n. Extremely useful for many
purposes. Price £6.7.6. Carr. 5/-.
MINE DETECTORS. -A fine article with
hundreds of uses for detecting concealed
metal objects. 24.10.0. Carr. 10/-.
Hundreds of other bargains available. Send

stamp for list.
EASTERN MOTORS, ALDEBURGH.

SUFFOLK. Phone: 51

ROGERS,
31, Nelson Street, SOUTHPORT

TEST: METER UNITS.
Sensitive jewelled move-
ment in case with scale
61n. x 4in. Calibrated 10
to 10.000 ohms, and with
A.C. D C. volt ranges.
Moving coil Unit with
Scale and Detail Sheet
9/9

Assorted Springs, 50 in box ... 3/ -
Self -Tap Screws, 100 asstd. ... 3/ -
Thread Gauges, 28 arms - 4/8
Saw Bench Tops, with Ball Race,

Spindle, Pulley, etc.. 181n.x101n. 52/6
Rectifiers for Meters, A.C. to

3/9
D.C. Generators, 6 v., 12 v.. 250 v. 12/6

' 3in. Green Grit Grinding Wheels 4/9
Admiralty Rotary Compressor

Plants, complete less motor, 25.7.6
M.C. Meters 2110. square. 0 to 5

amp. 0-25 v., 0-100 m/a. All 10/6 ea.
May we send our list of hundreds of inter-

esting items. lid. stamp please.

Build your Own Enlarger. It's Fun
ARM & COLUMN
Save Egg's. Make your own photo-
graphic enlarger -or copying stand
-at home with this new low-cost
Arm and Column. Supplied in
three separate units. ARM with
handwheel, gives 61n. offset from
column, 19/8. post and packing,
1/6. COLUMN, 361n. x 111n. diem.,
made from alloy with spun cap.
12/-, post/packing 1/6. BASE
machined malleable cast. 7/,
post/packing 6d. COMPLETE
SET of three units, 38/6, post!
rckinegd)3/-0.1BisAhSeEdB

113

OARD (if
's 15in..

15/-.e Post 1/8. Order by Post
Now. Money Back Guarantee. 38/6C.O.D. 1/2.

Photo Fans I I Send lid. stamp for
Enlarger Part List.

HUNTER SOMERVILLE
(Dept. N.I7),

Primrose Hill Mill, Preston, Lanes.

HOMEWORKERS WANTED
to assemble and sell Toys. No
experience or expensive tools
needed. Particulars -Stamp :
ELF MANUFACTURING CO.

(Dept. P.)
MITTON MILL, STOURPORT-

ON-SEVERN

Fusemaster Screwdriver.
Most useful to the electrician
and ideal for contains

se.

sulated handle

In-

fuse spool, with 5,

10 and 15 atilt).
wire. Easily ;in. blade.
wfriotmhdrawn First class qualitY

handle.
throughout.

BARGAIN PRICE 3/6
Post 4d.

DOUBLE -END
SPANNER SETS.

Slimly made of Tenadium Steel
Set of Six Whitworth din. to 110.
Set of Six across flat 5,161n. to lin.
Set of Six

millimetre.
6 to

EA
CET7/6

24
Post & Pkg. 10d.

4in. HAND VICES.
New, ex -Govt. stock.
Exceptionally well made.

steel throughout.
BARGAIN PR ICE 2/.
Post & Pkg. 8d.
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GAL IMI AG E S
FOR SPECIAL VALUES

in TOOLS for the HANDYMAN.

ALL-PURPOSE STEEL SPINDLE
Self-lubricating bearings to spindle. Complete with
lin. capacity chuck, 3 -speed pulley, 2 flanges for
grinding wheel and 2 flanges for circular saw blade.
Drill grinding angle attachment. Ideal for circular
saws, grinding wheels, polishing, drilling, etc.

Post. & kg. 2/4. ea /CoPmplete eipN.

Enables you to see in dark places

SPOTLIGHT
SCREWDRIVER

fitted with small light with self-contained
battery. Most useful for
jobs in dark and awkward
places. Overall length
Gin. sss/ /6
Post & Pkg.
.1c1. outside
our van
area.

Also Spotlight Mirror, RH&

Camases offer the I & C
SANDER POLISHER.
SANDING : Wood. Plastics, Furniture,

Metal, etc.
POLISHING :

Cars, Furniture,
Leather, Metal.

etc.
REMOVES :

Dirt. Rust or
Paint, etc.

200/240 volts. A.C.
only. 1.2.000

3/16in. strokes per minute. Weight 21 lbs.
Sanding Pad area 51 x 21in.
Complete with flex.
Post Free.

GAMAGES, HOLBORN, LONDON, E.C.1. HOL 8484.

2in. Dia. ASTRONOMICAL TELESCOPES
Length 391n. Focus 40in. Machined aluminium
principal tube superior stoved instrument
black crackle finish. Fully adjustable turned
brass knurled eyepiece. Mag. 50 x linear (equiva-
lent 2,500 x area). Shows intricate Lunar detail.
Saturn's rings, etc. In strong stowing cylinder
with metal caps. Price 115/-. Reg. postage
and packing 3/6. Overseas 7/8 extra. Complete.
as illustration, less stand. Drawings detailing
simple AltazImuth mountings, notes, etc., and
Test Certificate included. Made to order.
Delivery approx. 7 to 14 days. Terms : C.W.O.
C.O.D. 1/6 extra.
SELF ADAPTABLE ASTRO KITS. For
simple assembly. Ready adaptable parts to
fit any 2in. 0/1) tube. comprising similar com-
ponents as above telescope, less tube. (1)
Mounted objective. (2) Lined eyepiece focussing
mount. (3)50 x eyepiece. (4) Drawings with test
certificate. Price 55/-. Reg. postage and
packing 2/6.
HIGH POWER 80x Eyepieces, 25/- extra.
Post 11-.
POLARIZED EYEPIECES. For Daylight
Astro. and Lunar observation. Fitted with
special half wave Polaroid filter. With instruc-
tions. 50x, 32/6 80x, 35/- extra. Post 1/-.

Numerous testimonials. All parts machine turned. Precision lenses. Schools and
Colleges supplied. Stamp for lists.

jd K. M. HOLMES "Salentine Instrument Makers" (DEPT. PM8), 38, LINDEN
ROAD, GOSFOICIII, NEWCASTLE -ON -TYNE 3.

This IS the

BARGAIN OF THE YEAR

SILK SCREEN PRINTER See WHAT
JVA4UE

with ALL SUPPLIES Large Min. x 121n. PRINT-

& FREE COURSE !

PRINTS IN SIX COLOURS greaThist IS thenew
printing and colouring process for amateurs or
professionals alike and all hobbyists. Its versatility
is enormous. It will print a few copies, or hundreds,
to a professional standard, in solid colours, or intricate
designs, on cloth, paper, wood, glass, metal, etc. Print
greeting cards, toys, models, drawings, paintings in full
colour, photographs, type -script. Fluorescent colours,
suede flock and novelty finishes, transfer papers for print-
ing your own transfers also available. Can also be used as
first-rate duplicator with any typewriter. Nowhere
else is such a large and comprehensive outfit offered
for so little money. As supplied to H.M. Government.
Educational AuthorliSies. Printers and private users
throughout the world. Thousands testify to the
quality and amazing value. Do not miss this oppor-
tunity.
-ON PAPER, WOOD, CLOTH, PLASTICS, etc.
AMERICAN PUBLISHERS SERVICE

(Graphic Arts Div.),
DOCKING ROAD, SEDGEFORD, NORFOLK

ING FRAME. Stout Lamin-
ated WOODEN BASE.

Patented ADJUSTABLE
HINGES (for printing on
material up to fin. thick).
Fine Quality SQUEEGEE

SIX CONTAINERS COL-
OURS - Red, Blue. Yellow,

Green. Black, White.
STENCIL FILM (design
traced and applied with hot

iron).
STENCIL CUTTERS and
HOLDER. Register Guides,

Masking Tape, etc., etc.
And FREE 10/- COURSE
giving step by step procedure
for every application of pro-
cess, Including PHOTO
STENCILS. DAYGLO,

FLOCK finishes. etc.
post
paid

REFUND GUARANTEED
IF NOT APPROVED

WITHIN 7 DAYS.

for 47/6

NEW CABLES & FITTINGS
TOUGH RUBBER CABLES

Per -yd. 25 yd. 50 yd. 100 yd.
1/044 Twin 61d. 13/8 26/6 49/6
1/044 3 -core 91d. 19/- 37/- 69/6
3/029 Twin 9d. 17/6
3/029 T. & E.100. 19/9
7/029 Twin 1/2 28/6
7/029 T. A. E. 1/5 34/6
7/044 Twin 2/2 52/8

3316 62/6
38/6 74/8
54/- 104/6
66/6 128/-

102/- 200/.
Twin Lead 50 yds. 3/029 80/-, 7/029 99/6. VIR
50 yds. 3/029 14/6. 7/029 22/3. Earth Wire
190 ft. 7/029 10/-. 7/020 61-. Twin PVC Transp.
Flex 100 yds. 16/-. Twin Maroon 25 yds. 11/-.
50 yds. 20/-. TRS, VIII Lead Cables of all
sizes. Hdlders, C.O. 8/-, Batten doz. 12/,
Roses. Brown 8/-, White doz. 10/-. 'Inc.
Boxes Sm. 11/-. Lge. doz. 13/-. Switches
1 -way 18/-. 2 -way doz. 24/-. Flush do. 1 -way
18/-. 2 -way doz. 24/-. Ceiling Cord. do.
1 -way 5/-, 2 -way 8/-. 2 amp. 2 -pin Swplugs
& Tops, ea. 3/-. 5 amp. 3 -pin Swplugs &
Tops, ea. 5/6. 15 amp. 3 -pin Swplugs & Tops.
ea. 9/-. 15 amp. 3 -pin ditto, A.C. only, ea. 6/-.
Wood Blocks 3 x i. 4/6. 31 x 1, doz. 6/-.
3 x 3 x 1. 8/, 51 x 31 x 1. doz. 7/6. White 3 x I.
6/-, 31 x 1,7/-, 4 x 1. 9/-. Cable Clips Sml. 2/9.
Med. grs. 3/3. 10 amp. D.P. Insulated Swfuse
6/6. 21 amp. Ironclad 2 -way 15A. Spits. 13/6.
30 amp. Ironclad D.P. Switchfuse 19/6.
60A. Metal 8 -way Consumer Unit 45/-.
Sw. gear, Fusebds., Spltrs.. all types.
Cooker Control with 13A. Socket 27/6.
Lamp Bulbs 15, 25. 40, 60 watt 12/-, 75 watt
15/-. 100 watt 17/-, 150 watt 24/-, 200 watt
doz. 30/-. Carbon Bulbs 230 v. 16 CP doz. 20/-.
Immersion Heaters, 1 KW 37/8, A.C.
Motors, i hp 220:240 or 2201250 57/13. Coppered
Aerial Rods, doz. 1/-. Single Car Cable 10 yd.
3/-. 100 yds. 251... Conduit & Fittings. tin. &
lin. Industrial Reflectors. Tubular Heaters.
Fluorescent Fittings, Time Switches.
Meters. Electric Motors and all electrical
equipment. Full lists on request. Single
items supplied. Satisfaction guaranteed.
Terms: Cash with order: carriage paid if
over £4; orders of 120 or over less 5 per cent.
discount.

LONDON
WHOLESALE WAREHOUSE

165 (PM), QUEENS ROAD,
PECKHAM, S.E.15

Tel. New Cross 7143 or OW s)

A.C./D.C. MOTORS 24v. 2a., 6in. x 2-lin.
dia. spindle lin. x sin. New 18/6.
New Frequency Crystals 9,100 kc/s, 10/6.
FP243, 5675-8650 kc/s. in 25 kc/s steps.
Write for list.
Powerful small Blower Motors, 12/24 v.

. A.C./D.C., 14/6. As used for the Hedge
Trimmer. Or can be used Car Heater.
Meter Kit, 2iin M/c calibrated meter.
Volts 0-3-30-150-300-600 D.C. 0-60
m/a. and 0-5,000 ohms with ebonite
case 4in. x 6in. x liin., 27/6.
Transformers, Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
volts at 2 amps., 21/6. 17-11-5 volts, at
5 amps., 22/6. 17-11-5 volts at I) amps.,
16/6. 6.3 volts, 21 amps., 8/6. 12 months'
guarantee.
Selenium Rectifiers F.W. 12-6 volt, I A.,
8/6. 3 A., 14/6, 4 A., 23/6. 6 A., 30/-.
16 A., 50/, 24 v. 2 A., 30/.. 250 v. 100
mA. H.W., 9/-. 250 mA., 17/6. 60 mA.,
6/6. .
D.P.D.T. Relays. Operates at 200/300
volts D.C., 8/6. D.P. Make and Break,
8/6. Any combination or voltage can
be supplied at varying prices.----
0-5 amp. 21" Square M/c Ammeters, 11/...

- Veeder Counters. P.O. Type, 24/50 v.
D.C. 0.9999, 15/6.
M/c Microphones with matched trans-
former, 15/6.
Small Motors. 12 v. A.C./D.C., 2in. x
Iiin., 10/,
Pocket Voltmeters. M/c 2in., 0-20-200
v., 11/9.
12 v. D.C. Relays. S.P. Double Contact
25 amp. 8/6.
Rheostats, 12 v. 1 A., 2/6. 12 v. 5 A., 10/6.
Latest Car Lights Relay AssembTy
" Flasher " Units, 6 or 12 v., 17/6 ; or
with 2 lamps and switch, 50/-. STATE
BATTERY CONNECTION TO
CHASSIS.
4ft. Each Section Fishing Rod Aerials,
Set 3, 7/6. Base, 3/6.
TR.1196. Transmitter Section. NEW
and complete -less valve -15/-.

All Carriage Paid in U.K.
THE RADIO & ELECTRICAL MART
253. Portobello Rd., London, W.I I

Park 6026
Ce

1
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I.C.S. TRAINED MEN
are in Greater Demand
than ever -Maximum production
depends on high technical skill, such
as that acquired by the I.C.S. Students
TENS OF THOUSANDS MORE TRAINED
MEN ARE URGENTLY NEEDED NOW
-BUT THERE IS NO WORTH -WHILE

PLACE FOR THE UNTRAINED

Ambitious men everywhere have succeeded through
I.C.S. Home -Study Courses. So also can you.
The man with an I.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work.

Accountancy
Air Conditioning
Architecture
Architectural Drawing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemistry, I. & 0.
Civil Engineering
Clerk of Works
Coal Mining
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electrical Engineering

Electric Power, Light-
ing, Transmission
Traction

Eng. Shop Practice
Fire Engineering
Foremanship
Fuel Technology
Heating and Ventilation
Hydraulic Engineering
Illumination Eng.
Industrial Management
Machine Designing
Machine -Tool Work
Maintenance Eng.
Marine Engineering
Mechanical Drawing
Mechanical Engineering
Mining Engineering
Motor Engineering
Motor Mechanics

Motor Vehicle Elec.
Municipal Engineering
Plumbing
Production Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Salesmanship
Sanitary and Domestic

Engineering
Sheet -Metal Work
Short -Story Writing
Steam Engineering
Structural Steelwork
Surveying
Television Technology
Welding, Gas and Elec.
Woodwork Drawing
Works Engineering

Students intending to sit for examinations in Mech. Eng., Architecture, Quantities,
Civil Eng., and others, should enrol NOW for preparatory Courses.
Using a specially prepared Study Programme, the student studies in his spare
time at his own pace and, with time for revision, sits with full confidence of
success.
Courses are also available for General Certificate of Education and most other
Technical, Professional, Commercial and Civil Service Exams.

(I.C.S. Examination Students are coached until successful)
Moderate fees include ALL books required.
REDUCED TERMS TO H.M. FORCES.

If you need technical training, our advice concerning your work and your
career is yours for the asking-without obligation. Let us send our special

free booklet on the subject in which you are specially interested.

The successful man DOES to -day what the failure
INTENDS doing to -morrow. Write to us TO -DAY

Dept. I69A, I.C.S., 71, KINGSWAY, W.C.2.

CUT HERE

INTERNATIONAL
CORRESPONDENCE SCHOOLS

Dept. 169A, International Buildings, Kingsway, London, W.C.2.

Please send me free booklet on

Name Age
(USE BLOCK LETTERS)
Address

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney. Egypt : 40, Sharia Abdel Kkalek Sarwat
Pasha, Cairo. Eire : 3, North Earl Street, Dublin. India : Lakshmi Bldg., Sir Pherozsha
Mehta Rd., Fort, Bombay. New Zealand : 182, Wakefield Street, Wellington. N. Ireland :
26, Howard Street, Belfast. South Africa : Dept. L., 45, Shortmarket Street, Cape Town.
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MONDEX FOR ALL ON THE BEST
OF TERMS

24/11

Ct" POWER TOOLS

BRIDGES zi
1" DRILL

All -Purpose -W i t h
bui It -in Radio and
T.V. suppressor, Hey- 0 WOLF
type chuck and I/3rd NEW : Bench Sander set and High -Speed Planer set.
h.p. cartridge -type Send for terms and details.

heavier work. Has many applica-
Lathe Set.-W ith drill and tools. Cash price 31 /9motor. A first -clean tool for
210.17.0 or 44.'- dep. and 6 mthly. pmts. of

tions. Cash price 17.10.0 or 80/- Complete Home Workshop.-Cosh price 210.17.8 49/5
deposit and 6 monthly 22/. or 68/- dep. and 6 mthly. pints. of
payments of

Accessories Available.
Wolf Cab Sin. Elec. Drill.-Cash Price 25.10.6 17/7
or 24/- dep. and 6 mthly. pmts. of

A MONDEX SPECIALITY

BLACK & DECKER
Sander Polisher
With power unit and
ancillary fittings. Es-
sential for jobs of all
types in wood or metal.
Cash price 18.7.6. 321-
dep., 6 mthly. pmts. of

 BLACK & DECKER
05.19.5 or 24;- dep. and 6 mthly-. pmts. of
U.S. tin. Portable Electric Drill.-Cash price 7/7
D.7870. 5in. Portable Saw Attaehment.-Cash 0/a
price 115/. or 12/- dep. and 6 niftily pmts. of ./ 0
D.7638. Lathe.-Cash price 2.5.5.0 or 217%. dep. 15/7
and 6 mthly. punts. of
0.1004. Complete Drill Kit.-Fitted metal cabinet
Cash price 111.17.6 or 48, - dep. and 6 mthly. pmts. 34/9

of
17.2800. Drill Beach Stand.-Cash price VI or 10/312]- dep. and 6 mthly. pmts. of

SOLO SOLDERING TOOL
UNIQUE * INSTANTANEOUS * LIGHT

 READY FOR INSTANT USE ALWAYS.
Heats instantly on application to job.
Cold when connected but at rest.
Solder trigger -fed from reel in handle, no

switching.
Solders and unsolders at a touch.

 Works from 6v. battery or mains transformer.
With solder, enamelled steel fitted carrying

oor 18/- deposit and 6 monthly payments fcase with built -In transformer. Cash Prim 8.5!. 12/8
solo Tool only 37/8. Special Malik., transformer 28/3.
DETAILS ON REQUEST.

MON DEX
LIGHT WHERE
YOU MOST
WANT IT
anywhere. Bends any
position. With 40 w.

PRODUCTS LTD., Dept. PME 33, bulb, switch and flex.
5, Goswell Road, London, E.G.1. Modern tapered shade.

1 22/6 POST FREE.
Established 1950.

LAY YOUR OWN FLOORS
Oak and Beech Flooring Blocks Free of

Purchase Tax

Beech 16/6

Hardwood floors are
not difficult to lay
on concrete or
wooden sub -floors.
We supply kiln dried
flooring blocks
manufactured i n
Sweden from Prime
quality Scandinavian
Oak and Beech ready
for laying with full
instructions. At a
modest cost you can
transform concrete
or softwood floors
into beautiful
polished Parquet
floors that will last
a lifetime, and add
to the value of your
property.

Oak 19/6
Per Sq. Yard Per Sq. Yard

FULL DETAILS, SAMPLE AND LAYING INSTRUCTIONS
ON APPLICATION

THE SURREYBOARD COMPANY, LIMITED
(Dept. PM.)  72 HIGH STREET  CROYDON  SURREY
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)1 Modelling the
Human Face
SIR,-Re the

letter from
Mr. J. Turnerin "YourQueries

Answered," January issue, I can assure you
that to a person with the necessary experience
and skill making a mould from the human
face in one operation is by no means diffi-
cut; but it does come very close to the term
" trade secrets."

The main difficulty is not, as you suppose,
the breathing ; that is done through goose
quills inserted in the nostrils and suitably
packed. The eyes are the main trouble.
Owing to the heat of the body most greases
melt and become oil. This finds its way
between the lids and eyeball. The face
must be absolutely still and relaxed, and
this is very hard for a person with oil on
and in the eye. In setting, the plaster
becomes quite warm, which does not im-
prove matters. The secret consists in keeping
the oil and plaster out of the eye. Most
people have their own methods of doing this.

Another difficulty is eyelashes that curl.
It is obvious that if the eyelashes are in
the plaster it is going to be an ordeal for
the model. Goldbeater's skin way to
hold them down.

I think I can say the results, if well done,
are much superior to a clay modelling. But
before Mr. Turner attempts a face let him
try a part of the chest or arm to get some
kind of experience. I certainly would not
like to be the model for any inexperienced
person. It is amazing how one's face will
itch when covered with plaster and to keep
it perfectly still is quite a job.

There is another point: the weight of
the plaster will very often push the cheeks
in, so a good likeness is by no means certain.

Re Mr. Phillips' letter on a plaster gloss,
Vinyl Products (Carshalton) sell a very good
glaze called Vinalac. Unfortunately, I do not
think they supply small quantities. F. W.
Nuthall, 69, St. Marks Road, Hanwell, sells
small quantities of a similar glaze. The best
method I know is to give several coats of
size to close pores thoroughly and then a

coat of Valspar, but any oil varnish on
plaster will stain it, so it must be protected.
-C. V. THOMP SON (W. I 4).

SIR,-Reference Mr. J. Turner's query,
" Modelling the Human Face," I notice

that you recommend plaster of paris for
taking the impression of the face in sections
-a rather uncomfortable procedure.

There is an easier way of doing this
whereby the impression can be removed from
the face in one piece. Two rubber tubes
must be placed up the nostrils while the
material is setting for breathing purposes.

The material to use is Zelex, obtainable
from Claudius Ash, Sons and Co., Ltd.,
26-40, Brpadwick Street, London, W.I. The
material is rather expensive and quite a lot
would be required for an impression of a
face, but the result would be worth the
expense.

Zelex is an elastic impression material and
sets in about three minutes rather like a
stiff jelly and can, therefore, be removed
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The Editor Does not Necessarily Agree with the

Views of his Correspondents

from the undercuts in one piece. I suggest
the above firm be contacted for their
suggestions.-J. C. ROBERTSON, P.D.S.
(Chicago), L.D.S., R.C.S.(Eng.).
Septic Tank Construction
S1R,-I would like to reply to Mr. E. G.

Smith's letter in the January issue of
PRACTICAL MECHANICS, in which he passed
various comments on the designs of the
Septic Tanks which were submitted in
response to a request by Mr. Ottaway.

First, a cesspool and, in its simplest form,
a septic tank are very much alike in
appearance, but there is one essential
difference in design-whereas a cesspool is
designed to hold a certain amount of sewage
for a short period, a septic tank is designed
to store sludge for a comparatively long time.
The formula which I used to calculate the
capacity of the septic tank appears to be
unknown to Mr. Smith. How, then, did
he arrive at the particular dimensions for
his own design?

Secondly, with regard to ventilation of
septic tanks, Mr. Smith states that " on no
account would it be permissible to leave
gaps in the covering for ventilation." I
would like to refer him to the Memorandum
written by the Ministry of Housing and
Local Government on the subject of Small
Sewage Works states that
adequate means of ventilation should be
provided in the covering of a septic tank
in order to free gases which might otherwise
cause an explosion. The Memorandum also
states that the smell arising from this pro-
cedure is not sufficient
to be objectionable.
In fact, the covering
is really only neces-
sary to prevent
adventurous children
from falling in !

Thirdly, Mr. Smith
makes this statement:
" Presuming the filter
is underground, which
it should be. . . ."
Apparently Mr.
Smith's knowledge of
filters is even less than
that of septic tanks.
The best possible con-
dition that could exist
for perfect filtration
is that where the filter
is entirely above the
surface of the ground.
Unfortunately, this is
not always possible,
since for it to exist
it is usually necessary
to have a sloping site.
It is essential that air
can circulate through
the media of a filter,
and in Mr. Smith's
design I fail to see
how this is to be
achieved.

Fourthly, intercept-
ing chambers are con-
sidered by modern
authorities to be obso-
lete as the Ark, and
in this area in par-
ticular are undesir-

Iniet
(from septic tank)

Inverted
half -round ti/es

Centre channel
sloping towards
outlet end. (Formed
in concrete floor)

6" concrete floor

9" brickwork

Channel made
from galvanized

sheeting

able. It was
assumed that
Mr. Ottaway
was aware of
t h e existence
of Local Bye-
laws, wh ich
would neces-sitate the
submission of
details of his
project to the local authority.

The sketch shows a " suitable filter," which
I trust may be of use to Mr. Smith, as well
as to Mr. Ottaway,

J. M. F. AVERILL (Caerphilly).

4%.4111r

ea! /

Visitors from Space
SIR,-I should like to comment on the

letter from K. E. Nicholls, in the
December PRACTICAL MECHANICS. This
reader does not question George Adamski's
sincerity in recounting his meeting with a
space visitor, yet he himself cannot accept
it because he does not believe that telepathy
between minds exists. Surely he has heard
of the work of Professor J. B. Rhine, of Duke
University, and his associates, who, after
literally thousands of tedious and painstaking
experiments, succeeded in bringing the study

a point where most psycholo-
gists regard it as a proven fact. I cannot
imagine all these people, including our own
Professor Soal, devoting so much time to
something that does not exist.

Mr. Nicholls makes the startling suggestion

NB. No cover over filter

9" brick walls
Assumed ground

level

Coke or slag filter media.
(Bottom 6' layer .3"or
size pieces, remainder

1"--1//2")

Outlet
tr.:Jo-Vent pipe (to ditch or stream)

Corrugated iron
sheets, holes about
1/4''dia. punched at

intervals in hollows

Half -round tiles
inverted and /aid

loosely over channel
and floor

Details of Mr. Averill's filter.

Plan
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that if telepathy existed we should be able to
commune with ants ; it should be pointed out
that, as a prerequisite to telepathic communi-
cation, the minds concerned should share a
certain association of ideas and similar
mental symbols. Assuming that ants have
minds and not only an instinctive reasoning
faculty, it is difficult to imagine on what
common ground the ideas of a man and an
ant could match each other.

In your article " A Visitor from Mars "
you make the point that these visitors should
be arrested or apprehended as foreigners. A
little later you complain that they seem to
prefer isolated localities to land in. Adamski's
Venusian also gave this as one of the reasons
for their present tentative contact with us.
Leaving the moral aspect aside, I should
certainly have considerable qualms about
tackling a space -visitor in this manner.

You also refer to " open-minded scientists."
As a generality I am not too sure of this. I
would draw your attention to an article that
appeared in the London Evening Standard
some months ago under the title " Let Us
Bury These Flying Saucers,' " by no less a
person than the Astronomer Royal. It con-
tained these statements :

" I can say quite definitely and with
absolute assurance that none of the flying
saucers can have come from another planet.

" Sufficient is known about conditions on
Venus to be able to say that life of any sort on
that planet is out of the question.

" . . . there can certainly not be any of the
higher forms of animal life . . . on Mars."

How can Sir Harold know ? Has he been
even within a million miles of either ? How
about the perpetual cloud or vapour blanket
which shrouds Venus and precludes any but
the most cursory examination ? Surely it
is well known that all our measurements and
speculations about the heavenly bodies are
conducted from the bottom of a sea of air
which, according to a recent statement, may
well be over 60o miles in depth, and of whose
constituents and particular properties we are
largely in ignorance.

It would seem that science, too, has its
dogma !

Incidentally, I wonder how many people
know that Adamski has had at least four sub-
sequent meetings with the Venusians (includ-
ing women), has been taken up for a short
trip in a " Saucer " and has had ample
opportunity to verify every single statement
given in his account in " Flying Saucers
Have Landed " ?

Finally, I have just read the very latest
book on the subject-" Space Gravity and the
Flying Saucer," by Leonard G. Cramp,
M.S.I.A, and I look forward with interest to
your eventual review of it.-S. E. FittEs-r
(Southall).

Flying Saucers
SIR,-I have been following the corre-

spondence concerning flying saucers for
some time and I should like to present a
thought which I have never yet seen in print.
We are told by those people who imagine
every flash in the sky to be a space ship
that flying saucers have been observed for
many hundreds of years. If this is true,
and if these objects are indeed space ships,
how is it that their crews have made no
attempt to communicate with responsible
leaders of the world ? Why have they con-
fined their landings to remote parts of the
globe and spoken only to people of question-
able intelligence who cannot even handle a
camera with any degree of skill ?

If the position had been reversed and
we on earth had conquered the problems
of space travel 30o years ago, can anyone
seriously believe that we would have wasted
time flitting around the upper regions of
the various planets ? Of course not ! Some
way or another contact would have been

established with the inhabitants of those
planets, even if only by hovering over a
large city and flashing a beacon or some-
thing similar.

It has been said that the space travellers
do not land because of the war -like nature
of earthmen, but in all fairness there is not
a war being fought continuously in every
part of the world !

I cannot believe for one second that there
is a race of super -intelligent beings some-
where out in space who have the skill (and
money) to build incredibly complicated air-
craft and then waste their time in organising
" trips round the lighthouse "-these things
in the sky can only be weird cloud forma-
tions, or some other natural phenomenon,
and I will stick to this view until a sauce'
lands in a town and the crew actually
emerges and makes itself known to us.-
F. WILLIAMSON (Chingford).

Lighting Control Panel
SIR,-With reference to the enquiry by

C. E. Fox (Roxburgshire) in the
January, 1955, issue of P.M., I think that
your answer to his problem of how to build
a switchboard for an amateur dramatic
group is good, but does not go quite far
enough. I enclose a plan which I use myself
(with modifications to suit circumstances).

It is a very flexible switchboard as it can
be extended to suit all requirements and by
using shorting plugs, which, for convenience,
may be hung from the board by strings to
prevent loss; the dimmer(s) may be used
on the circuits where they are needed. A
heavier rating dimmer is necessary for the
main plug. I suggest the whole thing be

Main

Main switch
also useful for
blackouts OS A)

Main dimmer
socket -

(Spin shorted
plug put in when
no dimmer in use)

fuses (/5 A)

0 0

cheapest being in the region of zto. It ii
possible to hire them, however, for a very
moderate fee. Alternatively tkke local cinema
may have some old ones stored away whiclt,
might be bought cheaply and renovated.

The suggested lighting system seems
rather inadequate and perhaps Mr. Fox
might consider scrapping his footlights and I
substituting one or two overhead battens as
well as his " headlights " which I take to
be some species of spot or floodlight.

The best outfit for a small stage is two
overhead battens, two or three " biscuit tin "
floodlights, and some " front of house spot-,
lights which can all be home-made. The
objection to footlights being that on a small
stage they light the lower halves and feet of
the players and, without adequate top light-
ing to balance, leave nasty shadows on the
face. I would refer Mr. Fox to any book
on " Stage Lighting for Amateurs," a good
selection of which are often found in the
nearest public library:.

In conclusion may I wish him every
success and no (unintentional) blackouts.-
L. CORDEAUX (Middlesex).

Curing Condensation
SIR,-In answer to Mr. A. T. Thompson's

query (Information Sought, January
issue) it is very likely that moisture arising
from the books and stationery is the cause
of the window steaming.

The heating appliances mentioned would -
only warm the paper and drive out the mois-
ture.

The best way to cure this is to have a fan
or some method of ventilation. It could
possibly be open to the shop.-A. M.
BAILEY (Yorks).

2pin bayonet socket for
(15 A) pane/ light/ Circuit fuses (5,4)

cll

0 ©®O C-
0 0 0 0
0°0 '0°0 fo01 00

Prompter's light

Sliding dimmer with 2 pin plug
housed separafly to plug in toany circuit

Lighting control panel suggested by Mr. Cordeaux.

mounted in a case
with a lockable lidto prevent
unauthorised med-
dling when not in
use. The board
and dimmers being
mounted on asbes-

 tos sheet. Remem-
ber that dimmers
get hot so must
preferably be sepa-
rate and ventilated.

Dimmers a r e
obtainable f r o m
Strand Electrical
Engineering Co.,
of London, but un-
fortunately they
are prohibitively
expensive, t h e

Supply
L N

/5 A
fuses

/5 A
switch

/1,

Panel light
tc: _11

191
:6

J J

Space for
additional

-circuits when
required

On -off switch
for individual
circuits (541)

-2pin sockets
(54) dimmers

3 pin sockets (5 A)
light leads

2pin plug with wire across terminals
to plug in to dimmer sockets when
there is no dimmer in them

-

SA fuses

5 A switches

S A sockets
) and shorting

plugs

Wain dimmer o

plug and
shorting plug Prompt light

54 sockets

Lighting control circuit.
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The pre -paid charge for small advertisements is 6d. per word, with, box number 1/6 extra (minimum order 6/-). Advertisements,
together with remittance, should be sent to the Advertisement Director, PRACTICAL MECHANICS, Tower House, Southampton

Street, London, W.C.2, for insertion in the next available issue.

FOR SALE
COMPRESSORS for sale, 21 CFM;

1.1101bs. sq. In., on metal base,
with driving wheel and receiver,
price £.8; l n.p Heavy Duty Motors,
price £3; carriage forward. Wheel-
house, 1, The Grave, Isleworth.
(Phone: Hounslow 7558.)
M AKE YOUR OWN MUSICAL BOX.
ITT Send s.a.e, for price and tune
list of Swiss Movements and cigarette
box kits. Mulco, 72, Greyhound
Hill, N.W.4. Trade supplied.
NUTS, BOLTS, SCREWS, Rivets,

Washers, and hundreds of other
items for model engineers and handy-
men; s.a.e. for list. Whiston (Dept.
PMS), New Mills, Stockport.
HOUSE SERVICE METERS, credit

and prepayment available
from stock. Universal Electrical, 221,
City Road, London, 'RCA.IFYREWRITERS/DUP-
-1- LICATORS: Easiest Terms; Free

Delivery Anywhere. Verney Clayton,
M.C.. Market Rasen, Lincolnshire.
fITUFNOL: Rod and Sheet, " Pers-
T- pex " Coloured and Clear Sheet,
Clear Rod, Cements and Polishes,
Vulcanised Fibre Sheet, Acetate,
P.V.C. and Formica; no order too
small; send s.a.e. for price list.
Lawrence & Jefferys Ltd., 16,
Gloucester Road, Brighton, Sussex,
Eng.
(11_RAINING BY TRANSFER. Perfect
'lam reproduction oak, walnut, etc.
Samples 1/-; complete range 3/-.
P.M., Decano Co., 20, Clarendon
Road, Jersey, C.I.
PLATED NUTS, Screws, Washers,

Bolts, Soldering Tags, Hank -
bushes, Self -tapping Screws, Grub -
screws, Socket -screws, Wood -screws;
large quantities or gross cartons.
List sent post free. Sinden Com-
ponents Ltd., Dept. E., 117,
Churchfleld Road, Acton, W.3.
(ACOrn 8126.)
RUBBER MOULDS for Plaster Or-

naments from 2/- each. Moulding
compound for mould making 8/6 per
lb. Granulated ready for use. Metal
toy casting moulds from 3/- each,
s.a.e for list. F. W. Nuthall, 69, St.
Mark's Road. Hanwell, London, W.7.
110ERSPEX for all purposes, clear or

coloured dials, discs, engraving.
Denny, 15, Netherwood Road, W.14.
(SHE. 1426. 5152.)

LATEX
FOAM UPHOLSTERY. 2ft.

6in. Damask Mattress, £8/11/-,
carr. 2/- 141in. x 13in. x 11in. Seat
Unit, 8/6, carr. 1/- ; 21in. x 18in. x
4in.. 32/6, car. 2/- ; all shapes and
sizes ; s.a.e. list. B & M (Latex)
Sales, 35. Station Road, Addlestone,
Surrey. (Telephone: Weybridge 3311.)
I ENSES BY THE THOUSAND!
T--4 Send 21d. for lists of lenses,
prisms, etc., achromatics from 2/6.
Special offer; Kodak Bromide paper
soft grade, in rolls ten feet by Skin.,
1/- per roll. Add 3d. per roll postage.
Fenner Vee bests, 46in. long x kin.
section. 2/6 each. Photo -electric cells
type G.S.18 (new), £1 each. Burgess
Lane & Company, Sunleigh Works,
Sunleigh Road. Wembley. (WEMbley
2378 1
HOW TO RE -WIND and service

Electric Motors. Generators.
Complete Practical Book only 3/-,
pipd. Below:-
10,000 FROelertiMpeUsLArS,,adePrgcnesrseetss:

This is the 1,000 -page money making
and money saving book of the cen-
tury. Limited number again avail-
able. Full approval against payment,
27/6. p.pd. Below:-
BUILD YOUR OWN PHOTO Equip-

ment,-T-3 12 designs in two books,
Enlargers, printers, dryers, timers,
etc.. 6/- ; p.pd. Below: -
A MERICAN BOAT BUILDERS

Sit. Annual ; 28 boat plans, 8-22ft.,
and other helpful articles, 7/6 ;
p.pd.
1 ATHE HANDBOOK, 3 books in one,

5/-, p.pd.; wood -turning, metal
turning, metal spinning, jigs, attach-
ments, special operations ; 200 illus-
trations ; outstanding, practical,
" how -to -do -it " material throughout.
13((low:-
.911ELESCOPES-DESIGN AND CON-

STRUCTION, only 3/-, p.pd.
Really outstanding American designs
at lowest cost to make. Below:-
CAR BODY REPAIRING. Complete

A B C course ; illustrated ;
7/6, p.pd.; lists free. American
Publishers Service (P), Sedgeford,
Norfolk.
COMPRESSOR EQUIPMENT. Mis-

cellaneous Items ; catalogue
11(1. Pryce, 157, Malden Road, Cheam.

NEW EX-W.D. fitted Tap and Die
Cases to hold 6 13/16in. O/D

Dies, 12 Taps, Die fitock, and Tap
Wrench, price, including postage, 4/-.
Bullers, Printing Office Street, Don-
caster.
SPEAKERS, 8in., 12/9 ; P.M. Stan-

dard, 3-5 ohms, or with O.P.
Transformer, 15/9, used, but guaran-
teed tested perfect, most makes, post
1/9, baffle board 95. extra. Exten-
sion Speaker Cabinets, 9,9, to fit
8in. Speaker, repolished, baffle board
fitted, post 1/9. Duke & Co., 621,
Romford Road, London, E.12.
(GRA 6677.)
(TIMBER CUT TO SIZE. General
-I- Woodwork Supplies. D.P. P.M.,
78, Stoke Newington High Street,
N.16.
TOOL BARGAINS. 'tap wrenches,

kin. to lin., American, 12/6, p.and p. 1/6; High speed drills up to
kin., 12/6 doz., p. and p. 6d.; Tool
maker's cramps 10/- pair, p. and p.
1/-; Surface plates, grade A, 12in. x
8in., 45/-, carriage 4/-; Hand drills,
kin. cap., by Millers Falls, USA, 12/6,
p. and p. 1/-; Needle Files, ass., 12/-
doz.; Files, ass., up to 14in., 16/6
doz., p. and p. 2/-; Wood Chisels, kin.
to 'lin., set of 6, 15/, p. and p. 1/-;
Files, ass., 4in. to 8in., 10/- doz., p.
and p. 1/-; High speed drills up to
tapping kin., 7/6 doz.; HSS slitting
Saws, 21in. to 3M. dia., various thick-
ness, 3 for 10/-; Grindstones, 81n.
x lin. x kin., 60 grit, 7/6, p. and p.
1/6. 6in. x kin. x kin, to kin., 4/6, p.
and p. 9d. Bargain list 6d. Mibro
Equipments, 81, Derby Road, Notting-
ham.

CRYSTAL RADIO KIT.
Build with a screwdriver

and pliers. Send P.O. 10/6 plus 6d.
postage. Wiring diagrams and illus-
trated parts list for 6 experimental
sets. 1/-, post free. Blanchard's, 13,
Gainford Gardens, Manchester. 10.
GLORIOUS, Health -giving Sunshine.

Bathe in the wonderfully luxuri-
ous Ultra -Violet Infra -Red rays of
the Scientific Supertonic Sunlamp and
get a marvellous tan. A £7 Sun-
lamp for only 60/-; s.a.e. brochure.
Scientific Products, Shipley, Yorks.
7AkkAIL ORDER ONLY. Brand New
-0-I- Tools. Bargain price, post free.
Lathe Chuck Specialist, Independent,
4in., 60/-; Burnerd, 3Iin., 67/6; 41in.,
75/-; 6in., £6/4/6. Burnerd self -
centring 3 -jaw, 2fin., £6/15/-; 3kin.,
£7/16/9; 4in., £7/16/9; 5in., £9/17/3;
6in., £11/8/9; 9in., £17/1/3. Micro-
meter, lin., 10/-. Angle plate, 3in.,
5/3. Vee block, 3in., 5/3; 4in., 6/6.
3 lathe carrier, lin., kin.. lin., 11/6.
Burnerd tool post for 31in. lathe,
£7/5/-; 4kin.-5in: lathes, £9/6/-;
Machine vice, 18/6. Union hand
bench drilling, kin, machine, £5/6/6.
Steel dieholder. 13/16in., 2/9; lin.,
6/-; 1 5/16in., 10/-. Hex. kin, brass
bar, 12in. length, 2/4. Carb. wheel,
4in. x kin., 4/-; 31in. x kin.. 4/-; 7in.
x kin., 7/6, all kin. hole. Expansive
bit, fin. to 1.1in.. 19/8; kin. to 3in.,
26/8. Ratchet brace, 10in. sweep,
16/6. Twist drill grinding jig to lin.,
24/-. Emery wheel, 2in. x 1/16in.,
1/2; 3in. x 1/16in.. 1/6. Precision
drill chucks, kin., 38/-. Arbors for
same, No. 1 M.T., 5/6; 2, 6/-. Drill
stands, 1-60, 1/16in.-lin., A -Z, 3/9
each. Dies 13/16in. dia., 40 T.P.I.,
5/32in., 3/16in.. 7/32in., kin., each
2/9. B.A. 0-1-2-3-4-5-6, 2/2; 7-8, 2/9;
9-10, 3/6. Silver steel round 13in.
lengths, 12 different sizes, 1/32in. to
9/16in., 10/-. H.S. centre drills,
size 1, 2/-; 2, 2/3; 3, 2/9; 4, 3/-.
Dividers, 5in., 5/-. Abrafiles, 8d.
Links, 2, 4d. Hacksaws, 10in., 3d.;
12in., 31d. Tailstock dieholder.
13/16in., No. 1 M.T., 13/6. H.S. Twist
drills, 1-2. 2/6 each; 3-6, 2/5; 7-11,
2/1; 12-16, 1/11; 17-19, 1/1k; 20-24,
1/9; 25-29, 1/8; 30-32. 1/8; 33-42, 1/4;
43/48, 1/3; 49-52, 1/2; 53-70, 1/-; 71(-75,1/6j76-80, ,

1/5 5/32in., 1/10; 3/16in., 2/-; 7/32in.,
2/6 kin., 3/1.; 9/32in.. 3/10; 5/16in.,
4/6 Adjustable spanners, 9in., 6/3;
11,in., 7/8. H.S. tool bits, square,
3/16in., 1/2; kin., 1/9: 5/(6in., 2/7;
kin., 5/6; tin., 8/6. Lathe centres,
No. 1 MT, 4/3; No. 2. 5/-. Tap,
40 T.P.I., 5/32in.. 3/16in.. 7/32in.,
kin., 1/9 each. 32 T.P.I., 5/(6in., 2/4;
tin., 2/7; B.A. 0-1-2-3-4-5-6, 1/1; 7-8,
1/3; 9-10, 1/9. 26 T.P.I. 5/16in., 1/7;
Whit. 1/16in.. 1/8; 3/32in., 1/8; kin.,
1/2; kin., 11d.; 5/16in., 1/3. B.S.F
kin., lid., 5/16in., 1/3. Faceplate
dogs, 21in., set 4, 4/9. Your address
block letters. S. Grimshaw, 7, Hall
Street, Gorton, Manchester, 18.

10/6

B RAND NEW Brooks k h.p. Motors,
ball -bearing, 230g., A.C., single

phase, 50 cycles, 2,800 r.p.m. ; ideal
for driving woodworking machines,
grinders, etc. ; latest type in maker's
sealed box ; £8/15/- ; also Capacitor
Type, £9/15/- ; carriage paid. P.
Blood & Co., Wolseley,, Bridge, near
Stafford
UPHOLSTERERS' supplies, direct
 from the factors ; uncut Moquet-
tes, 12/- yard; Leathercloth, 5/9 yard;
Tapestries from 5/11 yard; 72in. Hes-
sian; 1/11 yard; Chair Webbing, 4d.
yard: Tacks, Springs, Spring Cushion
Units, Tension Springs, etc.: s.a.e. for
complete free list. Benfields, 3,
Villiers Rd., N.W.2,
AIR OXYGEN CYLINDERS, 12 x

61 in., 2,0001bs. sq. in., screwed,
lin. gas, weight 151bS., 17/6, c.p.
Plastic Hose for oil, water, gas, suds,
pumps, etc., gut reinforced, un-
perishable, unkinkable, 14ft. lengths,
kin. bore, 5/- each, 3 lengths, 12/-,
c.p.; Connectors 6d.; a few lengths
will make an everlasting garden
hose. Wilton, 92, Toynbee Road,
Wimbledon, S.W.20.

-BOOKS
RADIO GUIDE for radio repairs,

simplified, 2/3, post free.
B.P.W., Publications, Ringwood.

FORMULAS and Manu-
facturing Secrets. Finest

book ever published for the man
interested in saving money, earning
money, or simply " making things."
Send s.a.e. for details. Frobisher Co.,
Dept. P., 10, Lune Street, Preston,
Lancs.
THE " AMATEUR ARTIST " MAGA-

ZINE ! Publishes amateur
works. Articles : Beginner's Course,
Life Class, etc., 2/6. From Direct
Art Services (P), 30, Packington
Road, London, W.3.

10,000

MODEL DEALERS
HOBBIES LTD. have over 50 years'

experience of catering for the
needs of modellers, handymen and
home craftsmen, Branches at 78a,
New Oxford Street, London and in
Birmingham. Glasgow, Manchester,
Leeds, Sheffield, Hull. Southampton
.and Bristol. Head Office, Dereham,
Norfolk.

MOTORING
MARVEL VALVE REFACING

TOOL, suitable for all motor-
car valves, including Fords and
Tractors ; fully guaranteed precision
tool with high-speed cutter ; £2/15/-,
or c.o.d. Mannings Industries, 15,
Little Russell St., Brighton, Sussex.

WOODWORKING
PLYWOOD,

36 x 12 x 3/16, 13/-
doz.; 24 x 12 x 3/16, 9/6 doz.,

c.p.; s.a.e, for list. Parmount
(Dept. P.M.), Burnley Road, Rawten-
stall.
17%/000

LATHES, Attachments,
Motors and Control Gear, Cir-

cular Saw Blades, Spindles or
Benches, Turning Tools, etc. ; inter-
ested 7 Then send 6d. for illustrated
literature, price list and H.P. terms.
D. Arundel & Co., Mills Drive, Farn-
don Road, Newark, Notts.
ARE YOU LOOKING FOR A

RELIABLE FIRM for Timber,
Plywood, Wallboards, Veneered Ply-
wood ; call at our Warehouse or send
s.a.e. for price lists. N. Gerver, 2/10,
Mare Street, London. E.8 (near Cam-
bridge Heath (E.R.) station).
(AMHerst 5807.)
WOODWORKING MACHINES, all

cast-iron constructed. Complete
Saw Benches, 7in., £4/15/- ; 8in.,
£5/10/- ; 10in., complete, motorised,
£30. Planers, 5in., £12 ; Bowl Turn-
ing Heads, £4 ; with 8in. Saw Tables,
£71101-. Lathes, £7/10/- ; Combina-
tion Lathes, £10/10/-. Motors,
Pulleys, Belts, etc. 12 months'
written and money refund guarantee.
4d, stamp for illustrated booklet.
James Inns (Engineers), Marshall
St., Nottingham.

PHOTOGRAPHY
TINLARGER and Camera Bellows
-1-24 supplied; also fitted. Beers, St.
Cuthoert's Road, Derby.
HAVE YOUR NEGATIVES EN-

LARGED BY EXPERTS. Post-
cards, 6d.; 61in. x 43, 10d.; 61in.
x 81in., 1/3; 10in. x Bin.. 1/8; 10in.
x 12in., 2/6; money back guarantee.
Raeburn Photo Service (P.M.), 113,
Manchester Road, Burnley, Lancs.

HOBBIES
pRAFTWORKERS (either sex), Soft

Toy Assembling, the ideal profit-
able pastime; details s.a.e. Cuddly -
craft Supplies, East Road, London,
N.1.
11OY & GAME MANUFACTURE.

The world's first journal,
specifically devoted to the manufac-
ture of toys, games, sports equip-
ment and amusement novelties.
Annual subscription £1/10/-. Specimen
copy 2/6. Techniview Publications
Ltd., 125, Oxford Street, London,
W.1.
SPARS TIME -PROFIT. -Plastic In-

jection Moulding Machine, suit-
able for the craftsman, small
manufacturer, and those interested
in hobbies and education. Apply :
Dohm Ltd., 167, Victoria Street,
London, S.W.1. (Tel.: Victoria 1414.)
AMATEUR RADIO, World's Greatest

Hobby ! Write to -day for Cata-
logue ! (Enclose stamp for postage.)
Kits from 69/6. Johnsons (Radio),
46, Friar Street, Worcester.

HANDICRAFTS
LEARN TO WEAVE. -Correspon-

dence Course, and Make your
own Loom Plan. Write " Hand -
weaver " Magazine, 40, Canterbury.
MUSICAL MECHANISMS. Swiss

made for fitting in cigarette
boxes, etc., 18/- each. Send s.a.e.
for complete list of handicraft
materials. Metwood Accessories, 65,
Church Street, Wolverton, Bucks.
',LAKE YOUR OWN MUSICAL BOX,

Swiss -made movements, 22/6.
S.A.E. list of tunes. Best make only.
Albert's Music Shop, 45, Heath
Road, Twickenham.

WATCHMAKERS
IN THE PAST FEW MONTHS we

have dealt successfully with
many readers' Watch Repairs. Whynot send us yours ? We succeed
where others have failed. Hereford
Watch Co., 43, Broad Street, Here-
ford.
WATCH DIALS reprinted by return

post, Write for prices. Gleave
& Co., Albemarle Way, E.C.1.
WATCH REPAIRERS, Hobbyists,

etc., send s.a.e. for list  of
Watches, Movements, etc., priced
from 9d. each. Loader Bros., Dept.
P.M., 36, Milestone Rd., Carterton,
Oxford.

ELECTRICAL
BARGAINS FOR ELECTRICIANS.-

Brand new Cables in 25-100yd.
coils : T.R.S. twin 1/.044, 42/-; 3/M29,
55/6; 3/.029 and Earth, 63/3; 7/.029
and Earth, 112/6; P.V.C. twin 1/.044,
35/-; 3/.029, 52/-; Transparent Flex,

1.4/36, twin, 15/9; all per 100yds.;
Lampholders, 6/6; Switches, 1 -way,
16/3; 2 -way, 19/- doz. Requests lists.
Jaylow Supplies Ltd., 93, Fairholt
Road, London, N.16.
ASBESTOS COVERED HEATING

CORD for Electric Blankets,
65 ohm, 40 ohm, 30 ohm, 8d. yd.,
post 8d. Wirral Electric, Irby,
Wirral.
AMAZINGLY powerful miniature

Electric Motors, size 11in. x
1.1in.' drives model boats, trains,
gramophones, aeroplanes, radio con-
trols, etc., 4/5,000 r.p.m.-3 to 6
volts D.C., amps .08 to .10,
original price 11/6, now 8/6, car-
riage paid. Etna Products Ltd.,
Dept. P.M., " Highland," Alkrington
Green, Middleton, Manchester.

EDUCATIONAL
IP.R.E. TECHNICAL PUBLICA-

TIONS.-T 5,500 Alignment Peaks
for superheterodynes, 5/9, Data for
constructing TV aerial Strength
Meter, 7/6; sample copy " The Prac-
tical Radio Engineer," quarterly
publication of the Institute, 2/-:membership and examination data,
1/-. Syllabus of 7 postal courses
free and post free. Sec., I.P.R.E.,
20, Fairfield Road, London. N.B.
LEARN IT AS YOU DO IT. -We

provide practical equipment com-
bined with instruction in Radio,
Television, Electricity, Mechanics,
Chemistry, Photography, etc. Write
for full details to E.M.I. Institutes,
Dept. P.M.47. London, W.4.
MERCHANT NAVY WIRELESS

SCHOOL, Overseas House,
Brooks's Bar, Manchester, 16.

(Continued on next page)
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RADIO

VAN YOU SOLDER ? That's all you
need to make a really good

radio from guaranteed Osmor Com-
ponents. Send 5d. (stamps) to -day
for free circuits and lists. Dept.
P.M., Osmor Radio Products Ltd.,
418, Brighton Road, South Croydon,
Surrey. (Croydon 5148/9.1

PATENTS
PATENTS Advice and Agency

Service ; qualified consultant.
C. L, Browne, 114, Greenhayes Ave.,
Banstead, Surrey.'

SITUATIONS VACANT
The engagement of persons answering these

advertisements must be made through a Local
Office of the Ministry of Labour or a scheduled
Employment Agency if the applicant is a man
aged 18-64 inclusive or a woman aged 18-59
inclusive unless he or she, or the employment.
is excepted from the provisions of the Notihea-
lion of Vacancies Order 1952. -

AM.I.Mech.E.. A.M.Brit.I.R.E.. City
 and Guilds, etc., on " No Pass

-No Fee " terms Over 95% suc-
cesses. For details of Exams. and
courses in all branches of Engineer-
ing, Building. etc., write for 144 page
Handbook-Free. B.I.E.T., (Dept.
967B), 29, Wright's Lane, London,
W.8.
1f TEN WANTED. - Dignified, well
d --s- paid career as a Physical
Training Instructor. One hour's
daily study qualifies in a few months
for official diploma. For free details
of enrolment, write to : DIRECTOR
OF STUDIES, Physical Training
Instructor's Course, International
Federation of Physical Culture,
(Dept. P.M.1), Bank Chambers, High
Holborn. London, W.C.1.

MISCELLANEOUS
BUILD YOUR OWN REFRIGERA-

TOR,2-0 all components available
at reasonable prices. Frigidaire
flowing cold units £5 ; small units,
Kelvinator, etc., £4 ; # h.p. heavy
duty Motors, £3 ; Chrome Cabinet
fittings, new, £1 ; money back guar-
antee ; s.a.e. for list and schematic
diagram. Wheelhouse, 1, The Grove,
Isleworth, Middx. (Phone: Hounslow
7558.)
" VORTUNES IN FORMULAS," 900-

x: page American book of formulize.
American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2),
Hastings.
INEXPENSIVE DIAMOND LAPS.
X Sharpen small carbide and steel
tools without heat. Leaflet available.
W. J. Millett, C.M.B.H.I., Saint Ives,
Huntingdon

RECTIFIERS, Motors, Transformers,
Compressors. etc. S.A.E. list.

L. Unwin, Bousley Rise, Ottershaw,
Surrey,

MODERN Electric ' -Convection
heater at little cost. Details,

plans, other gadgets for 1/-, post
free. B.P.W. Publications, Ringwood,
Hants.

STAMP COLLECTORS GOLDEN
OPPORTUNITY ! We offer

many new issues: bonuses and dis-
counts on quantities; quantities
bought, sorted or Unsorted. George
Wade Stamps. 39. Barclay Road,
Leytonstone, Essex. Your postage
refunded.

AMAZING OFFER ! !
First time on Surplus Market

MINIATURE
ACCUMULATORS

(American made36v. by0.2 Willard Battery Co.)

Brand new and uncharged. Easily filled
with hypodermic syringe or' Dermic ' oiler.
Note small size and weight :

313v. li x i" 51 ozs.
Price : 36v., 5/-. P. & P. 6d., or set of four
comprising three 36v., and one 6v. (1.2 A.H.

x x i" 41 ozs.) in sealed container.
£1. P. & P. 1/6. Brand new, high grade ex -
Govt. Hypodermic syringes with one needle.
Ideal for filling the above batteries. 4/9.
P. & P. 6d.
SAMSON'S SURPLUS STORES (Dept.

P.M.), 169-171, Edgware Rd., W.2.
Phone : Paddington 7851.

Open all clay Saturday.

GENERATORS.-Engine driven, 2.000
r.p.m. output 12 v. 750 watt. For battery
charging or direct lighting, etc., 35/- only.
MOTOR AND GEAR BOX UNIT, as
described in " Practical Motorist," for
garage door opener, Aug. issue. Many
other Uses, very powerful ; would open
windows for automatically thermostati-
cally controlling room or greenhouse
temperatures, 17/6.. ,
FLEXIBLE DRIVES. -tin, outside, fin.
core dia., 20ft. long. For extension buffing,
drilling, grindings- -etc., 45/-.
TIIERMOSTATa for immersion heaters. 15
amp., 250 v... A.C. Adiustable " temp. 70-
150 deg., 12/6. AMMETERS. -20, 0, 20 amp.
2in. sc., fl. 81--
SWITCIIES.-250 v. 10 amp., 2 pole, onaaff,
1/6. Toggle, DPDT, 250 v. 3 a., 1/8. SPDT
and DPST, 3 a., 1/-. FUSES. -15 amp. porce-
lain and 15 a. Latrolok 11- each. TERRY
CLIPS.---lin, and din. dia. 2 doz, either
size, 2/6.
HYDRAULIC PUMPS.-Hand operated
lever, compact and very powerful. 25/..
FAN MOTORS. -220 v. A.C. Shaft lain.
dia., Itin. long, 25/-.
GEAR TRAINS. -100.1 direct. 500-1
through worm, 5/-.
RELAYS, P.O. Type 3,000, 2,0000,
1,0000. 5000. 8000 series, 3.0000, 4/6:
CUT -OUTS. -12 v. 40 a.. 5/-.
TERMINAL STRIPS. -4 -way. Sin. long,
ha. wide. 6 for 2/-.
MAINS SUPPRESSORS. -4 chokes. 4 .1
condensers in metal case for radios, drills,
motors, etc. 5/- ea.
METAL RECTIFIERS. -12 v. 2 amp., sele-
nium. bridge. 9/6.

Post paid in U,R, R.A.E. for Liode.

BATES SURPLUS STORE
49, Ivy St., Birkenhead, Cheshire

VIBRO-ARC
Electric Metal
Engraving Tool
Engraves, etches,
marks, writes . . on
Brass, Copper,
Silver, Nickel,
Aluminium,
Chromium,
Hardened
Steel.

Suitable

Only

101 -
Post free

complete
with instruc-

tions for use.
Additional 12

en ravin ointsg g
2/6, post free.

Operates from 4 or
6 -volt Accumulator or

Mains Transformer.
for Name Plates, Dog Collars,
Cutlery, Tools, etc.

TEEBEE MANUFACTURING CO. Ltd.
Dept. V9,

205, Hook Road, S u rbi ton, Surrey------------
WIRING

ACCESSORIES
All goods are of a well known manu-
facture and carry a money back
guarantee. All cables are manufactured
to the latest British Standard Speci-
fication.
CABLE.-TRS Flat Twin, 1.044. 49(4 ;
3.029, 82/4 ; 7.029, 104/10. PVC Sheathed
Flat Twin, 1.044, 43/. ; 3.029, 61/10. All
-per 100 yds. Our PVC cables are suitable
for interior or exterior use and may
even be buried in concrete. All types
and sizes of cables available in 25. 60
or 100 yd. lengths. Heavy cables cut to
desired length at no extra charge.
Switches, 1/6 ; 2 -way, 2/, Ceiling Roses,
iod Lampbolderd. Sid. ; 3 -pin Sw.
Sockets, 5A, 4/11; 15A, 7/3. C.O.D. or
C.W.O. All carriage paid. It wild pay
you to get our complete lists.

HUNT & CO.,
WEST STREET, EXETER.

Phone : Exeter 56687.

RATCHET & REVOLUTION
COUNTERS

Ask for
Leaflet No. 18,7

Speeds up to
6,000 r.p.m.

B. & F. CARTER
& Co., Ltd., Bolton 5

MAKE A RADIO SET
With a screwdriver and pliers you can build
the " Economy " Crystal Set in under 2
hours. No soldering-and the price is only
10/6 plus 6d. postage. Send P.O. II/- and
get your set of parts by return post.

BLANCHARD'S RADIO (PM3),
13, GAINFORD GARDENS, MANCHESTER, 10

BATTERY CHARGERS
Reliable, easily installed, economical
Selector switch for 2, 6 and 12 volts
I amp. In Black Crackle Steel Case with
Ammeter, Mains -switch, fuses, etc.
200-250 volt A.C. Guaranteed. 55(-.2 amp. model, 70/-. Post 2/6, from
manufacturers.
THAMES VALLEY PRODUCTS (P)
" Orarl," Eleanor Rd., ChalfontSt. Peter, Bucks.

FIB ' t I

BUILD YOUR OWN car body, boat hull,
sidecar, etc.

KITS for experimental work and initial
experience.
Prices : 12/6, 17:6. 28/6 & 4S7-.
BULK MATERIALS - prices on
application.
Amongst other articles, we manufacture
FIBREGLASS CAR BODY SHELLS,
with high surface finish, choice of 5 colours.
£49. Send for details to :-

Dept. P,M.3,
MICRON PLASTICS,

WOODCOCK HILL,
RICKMANSWORTH, HERTS.

Tel.: 3312.

THE FAMOUS
HARRIS ELECTRIC

WELDER
and Complete Kit
For Welding, Soldering
Brazing and metal constric-
tion & repairs in the home, on
the ear or cycle. Instant heat
6,000. P. Works from By. or 120.
car battery or transformer from
A.C.. mains. Coniplete kit of Weld-
i g Tools, 9 ft. cable, clip carbons,
cleansing fluid, fluxes, filler rods, gog-
gles, instructions, hints. Thousands
in daily use. As supplied to Depts.
of HAL Government. I.C.I., Standard 
Telephones, etc. Welds all Metals. 53/6Dp to one -eighth

C.O.D. IF REQUIRED.
Obtainable only from: -Post Free.
HARRIS ENGINEERING CO, (Dert. P.M.)

269 Kingsland Road, London, El

1144.1.e Syl REX
Fayeetatice E.7.& -k=

-L. ROBINSON d CO. (GILLINGHAM) LTD.
,=-Londan Chambers, GILLINGHAM, KENT. Mane 5282=

"CONSTRUCT
your own

REFRIGERATOR"
For details write your name and
address on margin of this page, tear it
out and post it to :-

ROBERT C. SCUTT,
Refrigeration Engineer.

52, Hadley Way, London, N.21

HIGH QUALITY TOOLS
For the Craftsman

Terms as low as 2/6 per week.
Send I;- for catalogue containing over

400 items.

H. J. BOULTING LTD.
21, Wellington Street, Leicester

POTTERY
Potter's wheels from 16 gns. 3 k.w.
electric kilns from £12 to 00. Also
a wide range of pottery materials.

Write for illustrated catalogue.
MILLS & HUBBALL, Ltd.,

244, Borough High St., London, S.E.1.

GOVERNMENT
SURPLUS BARGAINS

LANDING LAMP MOTORS exactly as
described for SELF -OPENING GARAGE
DOORS-" Practical Motorist," Aug., '54
(copy of article sent with motor). 12'24v.
D.C., also 30 v. A.C., drive via gear and
quadrant giving lateral movement of about
2in. and reverse. Each 25/-, post 1/9.
HAND GENERATORS. Complete with
handle and 72/1 gearbox. Output 28 volts
and 300 volts. --As described for WASHING
MACHINE in " Practical Mechanics "
Aug. '53 and WRINGER Mar. '54. Each
25/, post 1/9.
EPICYCLIC GEAR MOTORS. (Aircraft
cowl gill motors) operate through 4 -stage.
625/1 gear (5-25-125-625 one or more stages
easily locked to give any of these ratios)
24 v. D.C., 5 amps., 12 v. D.C., app. 4 amps.
also also operate 16/30 v. A.C., app. 5/7 amps.
Each 25/-, post 1/9.
ELECTRIC FANS. New in maker's boxes.
230-250 v. A.C. 71in. Blades. Suitable ex-
traction or circulation. Bargain at 50/-,
post 2/-,
BAKELITE LAMP HOLDERS, chrome
reflector, screw rim, clear glass 5in. dia,
Suit window display, etc. etc. S.B.C.
double contact. Each 4/9, post 9d.
PRESSURE TANKS (R.A.F. 011 Reser-
voirs). Each 5/-, post 1/6.
Send 3d. Stamp for list of MOTORS.
TELEPHONES. TRANSFORMERS, PUMPS,
LAMPS, SWITCHES. BOXES, etc. etc.

Hundreds of Bargains.
MILLIGANS

24, HARFORD ST., LIVERPOOL, 3.
Money Back Guarantee.

CHEMISTRY APPARATUS
Send lid. stamp for

COMPLETE PRICE LIST

Booklets :
"Experi-
ments" ION.
" Formala;;;c

" Reek
Chemistry "

2/3
Post Poll.

BEC1( 60 HIGH 4 Dept. A)

Stoke Newington, London, N.16

Build your oWn
SPRAYING PLANT
BRAND NEW Heynood.
Bendix Compressors,with

DrivingShaft,
40/- each.
2/6 Carr.
Approx. 2
c. ft. at
600 r.p.m.
& 10(1 lbs.
per sq. in.

1

C. H. VINCENT
47/49 Essex Road, Islington,

London, N.I.
Canonbury 3720

.11.11.1111.111111111111.1.111.111.11.111.1

Our new Government Surplus Cata-
logue No. 12 containing over 400 items
price I/6d., post free, 2/6d. overseas
seamail, available end of February.

ARTHUR T. SALLIS
(P.M.), 93, North Rd., Brighton, Sussex

Tel.: BRIGHTON 25806

IIMNMMIMOMMMMMIMMMMIM
PORT A8$ 3" "8" £28.10.0

Stamp please,

Gap
Dept. P.M., ButterMere

Works, Sheffield 8

ACCURATE
4/ARON/ T T1Nd

,

1
Weble

,,--- AIR PISTOLS
,,,Ant RIFLES  ACCESSORIES

gi Write fa, catalogue WESLEY a SCOTT Ltd.
rI06, WEAMAN ST., BIRMINGHAM 4. ENGLAND
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New Wolf Cub Units
WOLF ELECTRIC TOOLS LTD. have

recently added to their " home handy-
man " equipment an electric bench planer.
It is powered by the Cub Drill and fitted
with a cleverly designed planing head. Con-
tinuous cutting action by means of patent
conical high speed cutters eliminates difficul-
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Electric Tools, Ltd., Hanger Lane, London,
W.5.

Tape Splicer
ANY people to -day own and use a tape

recorder, for musical recordings, and
when editing the tape-either removing an-
nouncements, or joining together a number of

items-the question of cutting and

Two additions to the Wolf Cub
range, the electric bench planer
(right) and the bench sander

(above).

ties of planing against the grain. Owners
of the Cub Drill can add this Set to their
equipment for the cost of £3 9s. 6d., whilst
the complete Bench Planer, including the.
Wolf Cub Drill, Bench Clamp, Pillar and
No. to Planer Set, costs Et o 13s. 3d.

Announced simultaneously is the introduc-

The Bib recording tape
splicer.

tion of the No. 9 Bench Sander Set at a cost
of £ t 18s. 6d., or, for those who do not
possess the Cub Drill, the complete Bench
Sander, comprising the No. 9 Sander Set,
Bench Clamp, Pillar and Wolf Cub Drill,
can be had for £9 2s. 3d. Fine accurate
finishing may be obtained at high speed on
wood, metal, plastics and similar materials to
a depth of 2/in. Self-adhesive sanding
discs are provided in assorted grades to suit
different work, and these can be easily fixed
to, or removed from, the faceplate as desired.
The set includes a bevel attachment which
enables mitres and other angles to be sanded
with accuracy- and speed. Conversion packs
to convert planers to sanders and vice versa
are also available.

The range now embraces facilities for
bench sawing, wood turning, portable and
bench drilling, grinding, bench planing,
polishing, portable and bench sanding, fret -
sawing, etc. Fully descriptive literature of
the above Sets can be obtained from Wolf

joining the tape arises. This can be
not only awkward, but can give rise to
trouble if done carelessly. An aid to
accurate splicing is, however, to be
found in the Multicore product, the
Bib Tape Splicer.

This is similar in construction to a
normal film splicer, two clamps at
either side holding the tape rigidly

in a guide -way the width of the tape. A
diagonal slot across the centre of the device
enables the ends of tile tape to be cut with
the aid of a razor blade, and if the broken
or roughly -cut ends are first overlapped very
slightly over the diagonal, the two edges
may be cut simultaneously and will butt

perfectly. A short piece of
cellulose tape is then pressed
over the joint, and the edges of
this are trimmed, again making
use of slots running along the
top and bottom of the guide-
way, thus producing an almost
undetectable joint, which will
pass the guides, pressure pads,
and heads on any tape recorder.
If a length of tape is inadver-
tently torn and cutting cannot
be resorted to (due to it being

in a particularly good recording for
instance), the torn edges may be held
accurately together by means of the clamps
whilst the adhesive tape is placed over the
break.

The price of this handy device is i 8s. 6d.,
from Multicore Solders, Ltd., Maylands
Avenue, Hemel Hempstead, Hertfordshire.

A New Continuous Burning Fire
ANEW continuous burning fire, called the

Kozi-Toes is announced by the Cradley
Foundry and Engineering Company, Staffs.
The fire, which retails at 62s. 6d.
(including trivet) has been approved by the
Ministry of Fuel as an all-night fire and as
suitable for smokeless fuels.

A simple device known as the summer con-
verter is also being manufactured by the firm
so that when the fire is not in use as a solid
fuel appliance, the draught plate can be re-
placed by a plate carrying a one kilowatt
electric fire. Price of the converter, in-
cluding tax, is 39s. 3d.

Provided with the Kozi-Toes is a multiple
tool for removing the ashpit door, ashpan
and extension plate. This has been speci-
ally designed so that the extension plate can
be handled in any position without danger
of burning the hand. The fire will fit all
i6 -inch B.S.S. 1251 and Milner firebrick
openings. Installation is remarkably simple,
metal rawlplugs being provided to help hold
the fire in position.

The Kozi-Toes is available in copper
lustre, pewter lustre, marble and cream
enamel finishes. It has a simple draught
control plate to ensure maximum efficiency,
and is claimed to be the lowest -priced
Ministry -approved fire on the market. It
is available from hardware stores and is
intended to anticipate the introduction of
compulsory smokeless zones.

The Rolla -Bench
THE latest product of the Shandon Scienti-

fic Company, 6, Cromwell Place, S.W.7,
is the Rolla -Bench shown herewith, which
tackles one of the biggest problems encoun-
tered in every laboratory and workshop,
namely, the shortage of bench space.

Within seconds the Rolla -Bench adds 5 sq.
ft. to the existing bench when and where
extra working space is required. It is moved

' easily and rapidly to any position along
benches of all heights, and by the turn of a
lever is securely locked to provide a firm and
level platform capable of carrying heavy loads.

An attractive feature of the bench is the
ease with which it brings the additional work-
ing room to precisely that part of the bench
which is overcrowded without in any way
interfering with access to drawers and cup-
boards underneath.

The Rolla -Bench.

CLUB REPORT
Guildford Model Engineering Society

THE
president, Mr. E. W. Gearey, held the

chair for the first club A.G.M. held at
Hut 6, Woking Road. ,He remarked on the
satisfactory year, with Exhibition and
engagements for the portable Live Steam
Railway, and progress on the club 4mm.
layout.

Visitors are very welcome; 4mm. Tue.,-
days, and Live Steam Wednesdays 7.3o p.m.
Hon. Sec. Mr. V. H. Selley, 42, Raymond
Crescent, Guildford.

11
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RULES
A stamped, addressed envelope, a sixpenny,
crossed postal order, and the query coupon from
the current issue, which appears on the inside of
back cover, 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.

Drilling Lamp Standards
T INTEND making a number of standard
.1. lamps in wood, and would like to
know of a method of drilling down the
length of the standard, say, about
diameter, for the flex. I understand there
is an old craftsman's way of doing this
without the use of a drilling machine.-
John F. Margereson (Thornton Heath).

UNFORTUNATELY we cannot recollect
seeing this operation performed and

we therefore cannot help you in this respect.
However, we suggest that you make up a
simple machine from bright bar material with
a carriage similar to a lathe saddle to carry the
standard. An equally simple drive from a

h.p. motor will rotate the drill as you will
need only one speed. Attach a drill to a
length of tube and run these in steadies to
provide support. Though this " machine " is
rather long the construction is not difficult
and should not cost a great deal.

The above method is, of course, only
applicable if a fair number of these parts
require drilling, but if handwork is antici-
pated, then perhaps a simple jig rigged up on
the workbench to hold the piece and an
engineer's hand brace rigidly held will solve
the problem. Feed is supplied by pushing the
jig along a slideway, and again the drills are
run in steadies. To lessen the degree of error
arising adopt the same procedure as that
practised in the shops-drill half -way,
reverse and drill the opposite end. Use flat
drills and not the twist variety.

Straw Hat Stiffening
IHAVE washed an imitation panama

hat, which has become soft. Can you
tell me how to treat it to make it stiff
and keep the same shape as before?-
W. Hill (Cheshire).

THE following is a typical formula for a
straw hat stiffening " varnish " :-

Gum elami, 5 parts ; resin, 4.5 parts ;
gum sandarx, 3 parts ; shellac, 5 parts ;
methylated spirit, 86 parts ; castor oil, t2 parts.

Dissolve the castor oil in the methylated
spirits ; then dissolve the remainder of the

ip ingredients, warming the methylated spirits
if necessary.

Queries &wined
In our opinion, however, you would get a

much better, simpler, cleaner, less messy and
quicker drying product by dissolving about
15 parts of poly -vinyl acetate in 85 parts of
warm methylated spirit. Poly -vinyl acetate
(under the name of " Gelva " resin, Grade 7)
is sold by Shawinigan, Ltd., Marlow House,
Lloyd's Avenue, London, E.C.3, price about
6s. lb. About .1 lb., we think, would amply
fulfil your needs and leave you with some
material over for future occasions.

" Blown " Fruit
WHAT is meant when preserved fruit

is stated to be " blown "? Is this
caused by chemical reaction or is it
due to defective sterilising ?-A. Inkpen
(S.E.t).

THE technical term " blown " is usually
employed to designate sealed tins of

preserved material which, under internal gas
pressure, are bulging at their ends. This is
due to defective sterilising. It means that
some process of fermentation or chemical
activity consequent upon putrefaction or
chemical change in the composition of the
preserved material is proceeding within the
container. We cannot tell you precisely what
this chemical reaction may be since it is
dependent entirely on the nature of the
material. These blown or bulging cans and
their contents cannot (or should not) be
remedied. If the can is pierced to allow the
escape of the gas the contents will still be
partly decomposed. There is no remedy for
a blown can. The only thing to do with it is

THE P.M. BLUE -PRINT SERVICE
12FT. ALL -WOOD CANOE. New Series. No. 1,

3s. 6d..
10 -WATT MOTOR. New Series. No, 2. 3s. 6d,'
COMPRESSED -AIR MODEL AERO ENGINE.

New Series. No. 3, Ss..
AIR RESERVOIR FOR COMPRESSED -AIR
AERO ENGINE. New Series. No. 33, Is.

" SPORTS " PEDAL CAR. New Series. No. 4, Ss.'
F. J. CAMM'S FLASH STEAM PLANT. New

Series. No. 5, Ss..
SYNCHRONOUS ELECTRIC CLOCK. New

Series. No. 6, Ss..
ELECTRIC DOOR -CHIME. No. 7, 3s. 6d..
ASTRONOMICAL TELESCOPE. New Series.

Refractor. Object glass 3in. diam.
Magnification x 80.

No. 8 (2 sheets), 7s..
CANVAS CANOE. New Series. No. 9, 3s. 6d."

DIASCOPE. New Series. No. 10, 3s. 6d.'
EPISCOPE. New Series. No. II, 3s. 6d.'

PANTOGRAPH. New Series. No. 12, Is. 6d'.
COMPRESSED -AIR PAINT SPRAYING
PLANT. New Series. No. 13, 7s. 6d..

MASTER BATTERY CLOCK..
Blue -prints (2 sheets). 3s. 6d.

Art board dial for above clock, Is.
OUTBOARD SPEEDBOAT.
10s. 6d. per set of three sheets.

LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue -print, 3s. 6d.

P.M. TRAILER CARAVAN.
Complete set, 10s. 6d..

P.M. BATTERY SLAVE CLOCK, 2s.
"PRACTICAL TELEVISION" RECEIVER

(3 sheets), 10s. 6d.
P.M. CABIN HIGHWING MONOPLANE.

Is..
P.M. TAPE RECORDER

(2 sheets),

The above blue -prints 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 blue -prints.

to open the can and destroy the contents
immediately. The trouble is always due to
defective sterilising, the remedy for which is
obvious.

Wastepipe Connection
WHAT is the best method of fixing the

wastepipe connection to a porcelain
wash -basin ?

I have already tried " Adament," but

Readers arc asked to note that we have
discontinued our electrical query service.
Replies that appear in these pages from
time to time are old ones and are pub-
lished as being of general interest. Will
readers requiring information on other
subjects please be as brief as possible

with their enquiries.

this seems to wash out gradually.-
R. Salisbury (Birmingham, 23).

THE wastepipe connection of an ordinary
domestic porcelain wash -basin is

attached to the downpipe by means of the
usual plumber's soldered joint. The metal
flange inside the basin is made to rest on a
bed of putty, which is quite sufficient to
render it quite watertight. Any threads on
the pipe unions are wiped over with white or
red lead paste before being screwed up. A
trap should be positioned under the basin in
order to prevent the upwards rising of drain
gases into the basin. One of the modern
shallow brass taps is quite sufficient for the
purpose. The ordinary heavy lead U -bends
are ugly and unnecessary.

Highest Melting -Points
COULD you please tell me the metal

with the highest melting point, and
similarly the highest melting point of
any substance-like carbon or firebrick?
I assume that it is not possible to deter-
mine the melting point of everything,
because the instruments would melt.-
B. C. Bateman (Glamorgan).

TUNGSTEN has the highest melting -point
of any pure metal, its melting -point

being 3,267 (plus or minus about 30 deg. C.).
Tungsten is the metal of the ordinary electric
filament lamp. After this, comes tantalum
with a melting -point of 2,850 deg. C.

Of non-metallic substances carbon has the
highest known (or rather highest determined)
melting -point of approximately 3,60o deg. C.
Some of the newly -discovered " refractory "
metallic carbides, such as tantalum carbide,
have apparently higher melting -points still,
for they have never been melted in the mass.

These ultra -high melting -points are usually
determined on small amounts of the material
heavily surrounded by inert refractory layers.
The temperatures are assessed, not by direct
thermometers but by those of the radiation
type which collect and measure the intensity
of a portion of the heat energy radiated from
the experimental material. Hence the actual
thermometer may be situated several yards
away from the material under test.

Painting Iron Window Frames
MY house is fitted with iron window

frames and I am troubled with
paint peeling off due to rust.

Can you advise me how to treat the
iron and what kind of paint to use to
prevent this trouble in future ?-W
Brook (Shipley).

(Continued on page 274.)
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ELECTRIC
PAINT

STRIPPER

30f.
complete \\ k\
Old paint peels off
like magic with the
Ilorvell electric paint
stripper. Easy. even
strokes remove paint, varnish. etc., leav-
ing a smooth surface. Four-sided blade
manages difficult angles and corners.
A.C./D.C. mains (state voltage). Price
30/-, or 4,- deposit and 3 monthly
payments of 10/-. Leaflet Free.

NEWNES PRACTICAL MECHANICS

ELECTRIC PAINT
SPRAYER

Cash 751-. Or 5/- deposit and 6 monthly
payments of 13,8.

Paint easily. evenly, twice as fast with
the Burgess Electric Sprayer. Sprays
paint, varnish. etc. Complete with sturdy
glass container, flex, nozzles for ceiling
spraying and extra nozzle discs for
different liquids. A.C. mains only -state
voltage. Guaranteed. Leaflet Free.

ELECTRIC
SANDER POLISHER

5/ -
deposit

Cash 75/-. Or
send 5,'- deposit

and 6 monthly payments Of 13/8.
The I. & G. Electric Sander Polisher does
the job ten times faster than by hand with
no effort. Sands wood furniture, bur-
nishes metal, plaster. etc. ; and polishes
cars, furniture, silver, and all metals.
Will also remove paint and varnish easily.
For A.C. mains only -220;2;0 volts.

UNIVERSAL SAW
g/_

and6
monthly
payments
of 8/,

Cash pries
49/6.

deposit ,{f
,

The I. & G.
Universal Sawfits a n y
electric hand
drill. Saws ten
times faster
than by hand
3 blades with

saw, one for
timber. one formetal, one for

plastic, etc. Simple, robust.

BARGAINCOMPLETE
TOOL

(DEPT. 16), 5 SILVER STREET, LUTON

WOLF CUB 'in.
ELECTRIC DRILL

E5/19/6
CASH

or 14/8 deposit and 8
monthly payments of
the same amount.
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LAFCO
THE HANDYMAN'S FRIEND

Remember - Our Nearest
Branch to you is your nearest
post box. It costs you no
more -we bear the cost of
postages and 'packing, etc.

MAIL ORDER IS
OUR SPECIALITY

OTHER WOLF EQUIPMENT
Drill Stand Complete (64/6) or 7/11 and 8x7/11.
Sanding and Polishing Kit (E7/- 6) or 17/2 and 8x
17/2. Lathe Kit (inc. Tools, etc.) (410/17/-) or 26/7
and 8 26/7. Saw Kit (610/5/-) or 25/I and 8x 25/1.
No. 5 Saw Set (E2/19 6) or 7 /4 and 8x 7/4. No. 8
Fretsaw Set (63/15/-) or 9/2 and 8x 9/2. Fretwork
Kit (E10/19/6) or 26/10 and 8x26/10. Complete
Outfit (exc. Fretsaw) (416/17/6) or 41/3 and 8x 41/3.
No. 9 Bench Sander Set (E1/15/6) or 4/8 and 8x4/8.
No. 10 Bench Planer Set (0/9/6) or 8/6 and 8x8/6.

HOBBIES LTD. PRODUCTS
If you have any particular one in mind do not hesitate
to write us, we can usually arrange to supply you
and it would be a pleasure to do so. A S.A.E. with
your inquiry ensures a return of post quotation.

BRIDGES EQUIPMENT
Limited supplies of the Bridges complete Workshop
at E23/12/- Cash or 57/9 deposit and 8 monthly pay-
ments of 57/9 are available. Send S.A.E. for leaflets.

NU CLEAVE PRESS
(Punches, Cuts and Rivets.)

Exerts
2 ton

pressure.
(Weighs

only 61 lb.)

Yours
for 12/11
Deposit
and 8 x

12/11.
(Cash

E5/5/4.)

Post Remittance to : DESK 135,
LAFCO COMPOUNDS LTD.
3 Corbetts Passage, Rotherhithe
New Road, Bermondsey, S.E.I6.

BER 4341, Extn. I.

--------
HOOVER
ELECTRIC
MOTORS

(i h.P.)
1.420 r.p.m.
4I2 Cash or
29/4 deposit.

and 8
monthly

payments of
29/4

(} h.p.)
48/9/7

Cash or
20/9 deposit

and 8
monthly

payments of
20/9

B. & D. PORTABLE
SAW ATTACHMENT

WITH
DRILL

This can
be yours
complete
with }in. drill for 21/6
deposit and 8 monthly pay-
ments of 21/6 (49/4/6 Cash).
Other B & D items as follow :
B & D Craftsman Lathe, 12/3
deposit and 8 montly pay-
ments of 12/3 (45/5/. cash).
Horizontal Stand 2/2 and 8x
2/2 (17/6). )in. Bench Drill
Stand 7/11 and 8x. 7/11
(E3/7/6). No. 44 Sander
29/2 and 8x29/2 (412/ I 0/-).
Sin. Sander Polisher Kit
23/. and 8x23/- ((9/17/6).

Portable Electric Drill
28/11 and 8x 28/11 (412/7/6).
Buffing and Polishing Set
2/5 and 2/5 (19/6). Abrasive
Kit 3/4 and 83/4 (27/6).<
Disc Sanding Table Attach-
ment 3/11 and 8x 3/11
(32/6). Sin. Bench Stand
12/11 and 8x 12/11 (E5/10/-).
6in. H.D. Electric Saw 40/3
and 8x 40/3 (E17/5/-). And
the latest attachments for
the Drill and Lathe -Sin.
Portable Saw Attachment
7/7 and 8x 7/7 (63/5/-) and
Lathe Saw Table 6/S and
8x6/5 ((2/15/-).

LEARN THE PRACTICAL WAY
Specially prepared sets of radio parts (which you receive upon
enrolment) with which we teach you, in your own home, the working
of fundamental electronic circuits and bring you easily to the point
when you can construct and service radio sets. Whether you are a
student for an examination; starting a new hobby; intent upon a career
in industry; or running your own business - these Practical Courses
are intended for YOU and may be yours at very moderate cost.

EASY TERMS FROM 15/- A MONTH

POST THIS COUPON_ TODAY

Please send me your FREE book on Practical Courses.
To : E.M.I. INSTITUTES, Dept. No. 144XL, Grove

Park Road, London, W.4.
NAME

ADDRESS

SUBJECT(S) 10.57
MAR.

EXPERIMENTAL OUTFITS:

BEGINNER'S RADIO OUTFITS -A course in basic principles.

ADVANCED RADIO OUTFITS - Instruction and equipment from which
;ou build / Radio Receiver.

TELEVISION - Instruction and equipment for building a Television
Receiver.

Also for Mechanics, Electricity, Chemistry, Photography, Carpentry,
Draughtsmanship, Commercial Art, Amateur S.W. Radio, Languages.

A 1 I lessons

and equipment

supplied immedi-

ately and becomes

your own property

The only Postal College which is partE.M.I. INSTITUTES of a world-wide Industrial Organisation
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YOUR trouble seems to be due either to the
use of a very poor quality paint or to the

painting over of badly rusted metal frames.
It is clear that the rust is proceeding actively
underneath the paint layer.

There is only one way to stop the trouble.
Remove all the paint by scraping, and remove
all the underlying rust also. This will have
to be done by patient sandpapering. Having
exposed the bare, clean metal, give the latter
a coat of priming paint-a red oxide paint
will do, but better still would be a coat of a
metallic lead paint, which you should be
able to obtain from any good paint stores.
The metallic lead has a powerful inhibitory
effect on the rusting of the iron.

Having given a coat of the priming paint,
allow it to set hard, and then repeat the coat.
Finally, apply two separate coats of the
finishing paint of your choice. All coats of
paint should be put on thinly, since, in all
probability, the window frames will not
close properly if the paint coats add too great
a thickness.

Sink-Table Filling
IHAVE built my kitchen sink into a

self-contained unit with a table top
on the same level as the top of the sink.
I have covered this table top with x8 s.w.g.
aluminium as below :-

Filling /8 SWC. aluminium

J. W. E's sink unit

Is there any filling for the joint which
will dry with a white glazed appearance ?
I have tried plaster of Paris, alabaster
and adamant, but all these are soft, soon
become dirty and rub away on cleaning.
J. W. E. (Birmingham zo).

THE most serviceable type of filling for
your purpose is one of asphalt, which

can be procured from any local asphalting firm.
First of all, fill the sink with very hot

water so that it becomes thoroughly warmed.
Melt the asphalt in a small ladle, and pour
it into the joint, until its level reaches two-
thirds of the way to the top. You can, of
course, take the asphalt level right up to the
top, but this would give a black joint, which,
we observe, you do not want. After the
asphalt has cooled and hardened, fill the
remainder of the joint with a paste made by
slaking with water, a 5o : 5o mixture of
Portland cement and whiting. This paste
should be fairly stiff and packed firmly into
the joint, being smoothed off at the top. It
should be given 25 hours in which to set.
After this, its surface should be made as
smooth as possible with fine sandpaper, and
then given two or three coats of paint.

The cement composition is fairly well
waterproof. The asphalt underlayer and
foundation is totally waterproof. It is desirable
to have the sink thoroughly warmed up before
applying the molten bitumen or asphalt in
order to eliminate any tendency of the cold
sink to crack locally by sudden contact with
hot asphalt.

Note that you cannot apply a white or
other paint directly over asphalt, since the
bitumen in the latter will merely come
through and thus completely discolour the
paint.

A Special Projector
T WISH to construct a projector for

) accurately measuring pressings. The
magnification to be xx5 to xzo.

Can you please tell me the best com-
bination of lens and illumination and
also the most compact arrangement ?-
H. W. Brain (Leics).

YOU do not state the maximum size of the
pressings, of which you wish to project

the images, for the purpose of measurement ;
this is important because the lens must be
large enough to include the whole of any,
pressing, unless it is only of portions, say,
one portion at a time that you wish to deter-
mine a diameter. Actually the arrangement
of the light, a condenser, the pressing and
the lens will be exactly as in an ordinary
magic lantern and the magnification (xr5 or

=lime
Lamp / -

Pressing

Condenser Lens mount

Projection
xxo) will depend upon the distance which the
screen is from the lens. The distance of the
pressing behind the lens and the screen in
front of the lens will depend upon the focus
of the lens. This can be a photographic lens
of as large as possible. It must be of the
Rectilinear type. That is to say it must be a
double lens, achromatic and with an iris
diaphragm in between the lenses.

The lamp is, say, too watts. The amount
of enlargement will depend wholly upon the
relative distances of the pressing from the
lens and the screen from the lens, which can
be got by adjustment. Write to one of our
advertisers re an ex -Govt. lens.

Plant Preservation in Plastic
TF flowers, leaves, foliage, etc., are
.1. covered in a cold -setting plastic,
completely cutting off air, for how long
would they retain their colour and
freshness before it becomes noticeable
that they are decaying ?-F. S. Allen
(South Harrow).
T T is, unfortunately, not practicable to
I embed flowers, leaves, stems, etc., in a
cold -setting plastic material or even to
varnish them with such material so that the
shape, form, appearance and colour of the
plants or flowers are preserved. This is a
chemico-physical problem which has not
yet been adequately solved.

The trouble is that plant tissues contain
water and other fluid ingredients. After the
stem of the plant has been severed from the
root, the tissues begin to decay-chemically
and physically. Surrounding the tissue with
an inert substance does not wholly arrest
this decay. Chemical interactions still go on
within the tissues of the plant. The result
is that the tissues shrink and tend to lose
their form. The green substance, chlorophyl,
is destroyed by internal reactions. The
colouring matters of the flowers (even Wien

preserved in darkness) undergo a soft of
automatic chemical breakdown, which reac-
tions are speeded up enormously by exposure
to light, especially ultra -violet light.

By surrounding the flowers with plastic, you
might slow down these reactions for a week
or so, but you would do little more than
that.

However, if you wish to try out the resin
treatment, we suggest that you use " Catacast,"
a synthetic cold -setting resin manufactured
by Catalin, Ltd., Waltham Abbey, Essex.

Non -slip Mat Solution
IWISH to purchase or make a solution

which can be painted on the back of
mats to prevent them from slipping.
Can you help me please ?-C. D. Green-
land (Wilts).

March, 1955

MOST of the preparations for non -slipping
mats which you describe are merely

rubber solutions, or rather " suspensions '
of rubber latex. They are not very successful
because they are not durable and are difficult
to process and to pack.

Plasticised solutions of synthetic resins
have been tried for this purpose also, and
they give more promise. Such " friction
solutions " may be made by dissolving pale
coumarone resin in paraffin and adding to it
about r per cent. of dibutylphthalate. These
materials are rather expensive rand are ob-

tainable only from chemi-
cal supply firms, such as
Messrs. Gri ffe n &
Tatlock, Ltd., Kemble
Street, Kingsway, Lon-
don, W.C.2. In our
opinion it would be
better if you dissolved
powdered resin in warm
paraffin or n a p h t ha
and then painted thearrangement for pressings solution on to the back

of the mat, allowing it to dry thereon. It would
give rise to a light film of resin on the back
of the mat, and this would be sufficient to
prevent any ordinary slipping of the mat. The
solution strength should not be too great,
otherwise a thick film of resin will be deposited
on the mat, and this will tend to dust off and
cover the floor with resin powder.

In the above preparation you need only
use common resin-the ordinary hard, light
amber -coloured type.

Screen

Information Sought
Readers are invited to supply the required
information to answer queries :
From Scotland, Mr. P. Balnave asks :

" Have you any information concerning the
simple workshop production of inflatable
rubber latex articles ?

" I know that toy balloons, etc., are made
by dipping a former into latex, but I doubt if
this method would be suitable.

" As a hobby I wish to make large figures
such as animals modelled by myself. Could
this be done by pouring latex into a plaster -
cast mould of the figure, then pouring out,
repeating until thickness is reached ? Is this
workable ? If so, how would I go about a
simple vulcanising process ?

" Where can I obtain a small quantity of
latex, and what is the price ? "
-

Mr. F. Gregory's query reads : " I am
making my garage doors so they will open
electrically, and understand that on the
market is a device to operate such doors from
a remote spot. This consists of an electro-
magnet under the front of the car, which is
energised by a push-button on the dashboard
of the car from the battery. This operates a
magnetic switch buried just below the surface
of the ground in front of the garage.

" Could you please let me know how to
construct such a switch (which, I suppose, will
open the doors through a relay switch) and
also what winding will be required on the
magnet (12 volt) ? I have all the tools required,
including a lathe."

Mr. J. -Doyle (Co. Dublin) asks : " Can
you give me any information on the making of
moulds for plaster casts, using gelatine, also
beeswax ? What is the best type of beeswax to
use? I believe there is white and yellow.
What is the correct percentage of gelatine to
water ? Is there a book on this subject ? "

Mr. F. J. Mack, of Surrey, writes as
follows : " Could you supply me with
constructional details for a three -octave
xylophone ? "
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The Model Railway Club

MODEL
RAILWAY
EXHIBITION

WORKING MODEL
RAILWAYS & TRAMS

LOCOMOTIVES COACHES
WAGONS SIGNALS

STATIONS RAILWAY
MODELS OF ALL KINDS

Model Steam Passenger -
Hauling Engines

ADMISSION 2/6
Children under 14, 1/3

Special terms for parties of 12
or more : Apply to The Model
Railway Club, 60, Howard Road,

South Norwood, S.E.25.

Easter Week
TUESDAY, APRIL 12-
SATURDAY, APRIL 16
Tuesday 12 noon to 9 p.m.

Other days 10.30 a.m. to 9 p.m.

Central Hall
Westminster, S.W.I

MIDLAND INSTRUMENT CO. OFFER :
POWER SUPPLY UNITS No. 5, complete except for the 6 v. accumulator, brand
new in sealed cartons, 40/, carriage 6/-: Scot. 7/6. N.I. 10/-. Contains the following
items, sold separately : BAND GENERATORS (above) generates 6 v. 5 amp. at
100 rp.m.. has enclosed gearbox, fitted detachable folding handle, with cut-out
and base mounting generator bolder, sound possibilities as wind charger, also
operates as motor, with powerful reduction drive, brand new 251-, post 2/3. VIBRA-
TOR UNITS (above) 6 v. input, provides all L.T. and H.T. supplies for the 18 and 38
sets. complete with vibrator. plugs and leads, size 9in. x 61in. x 31in., brand new 20/,
post 2/3. Spare Mallory Type 650 non -sync vibrators, brand new 5/-, post 6d.
METAL CASE (above) back carrying pack, size 17in. x loin. x 711n., complete with
belt and shoulder webbing, an ideal holdall and seat for fishermen. etc.. brand new
3/9. post 2/3. ACCUMULATOR BOX (above) superior all bakelite, with screw -
down lid, size 8ln. x Bin. x 3in., brand new 2/6. post 1/3. SELSYN TRANSMITTERS
(Magslips), 3in. type, pure synchro x -y-1-2-3. suitable as master or slave, 50 v. 50 -
cycle single phase A.C. operated. When two or more of these are wired up, the
rotation by hand (or other means) of one, will result in a 100 per cent. follow in the
other(s), both clockwise or anti -clockwise, supplied brand new with test report,
in tropicalised sealed cartons. value £8 each, our price 25/-, Post 2/- ; 2 for 50,-,
post paid with wiring diagram. SIEMEN'S 111011 SPEED RELAYS, coil res.
145 ohms, single -pole changeover platinum contacts, adjustable armature tension
and contact gap. well worth 35'-. our price, new, unused. 5/-, post 6d. : 50/- doz.,
post PROJECTION UNITS, consists of an optical mount fitted with an F.2.2
Achromatic lens, 31in. focal length at one end, and a concave/convex ground glass
at the other, attached to an enclosed lamphouse fitted with a 24 v. 15 -watt lamp,
with polished reflector, fraction of original cost. 10/-. post 1/-. VENNER AUTO
TIME DELAY SWITCHES, 12;24 v. operation, consists of a high-grade clock-
work mechanism, with external wind. 2 electro-magnets with cam -operated
contacts, in smart metal cases fitted 4 -way terminal block size 311n. x 2tin. x 211n.,
new boxed, cost Es. our price 7/6, post 1/3. TELEPHONE SETS, consists of 2 com-
bined receivers and microphones, connected by 20ft. twin flexible, provides perfect
2 -way communication (up to 1 mile with extra flex). self -energised, no battery
required. complete ready for use, new boxed. 12/6, post 1/-. " K " TYPE CYLINDER
LOCKS, deadlocking and thiefproof. has 7 concentric tumblers instead of the
usual 5 in line, interchangeable with ordinary cylinder locks, for right- or left-
hand doors, complete with 2 keys and all fittings, instruction booklet, list price
18/9, our price new boxed, 5/-, post 1:1 ; 2 for 10/-. post paid. VARIABLE RHEO-
STATS, wire -wound on ceramic. 50 ohms at 1 amp.. laminated wiper, bakelite
control knob, in metal cases size 5tin. x'4 lin. x 2tin., fitted on/off toggle switch and 2
cannon plugs, new boxed 7/6, post 1/6. LIGHTER PARTS, cartons of 60 brand new
parts, includes fine cut wheels, springs, stems, frames, bearings. etc.. enough parts
to nearly complete 4 high-grade lighters, easily worth 15/-, our price, 2/6, post 4d.
D.C. SERIES MOTORS, 12-24 v. 15/23 amps size 61in. long. 311n. dia., fitted lin. dia.
shaft. weight 9 lbs., a very superior motor, originally cost £10, our price, new unused,
7/6, post and packing 216. SPIRIT DUPLICATING CARBONS, size 16in. x 1310..
cartons of 100 sheets tissue interleaved, worth 15/-, our price, brand new, 2/6, post
1/8. T.R.S. FLEXIBLE CABLE. twin 16/012 circular rubber covered. 250 v. insula-
tion, at approx. one-third to -day's price . 25 yds., 15/ -, post 1/B ; 50 yds., 27/6,
post 2/- , 100 yds.. 50/-, carriage 5/-. WIRE STRIPPERS, strips the insulation
from flexes and cables up to lin. dia., micrometer adjustment, brand new boxed.
usual toolshop price 151-, our price. 3/6, post 6d. ; 3 for 10/-, post paid. BURGESS
MICRO SWITCHES, make or break, size 2in. x fin. x Iin., many applications, new
unused, 1/9. post 3d 18/- doz., post 11- BUZZERS, 3-6 v. high note, platinum
contacts. variable note control knob, Very high-grade type, worth 401-, our price
new unused. 5/-, post 1/-.

Also hundreds of other interesting items. Send 3d. with s.a.e. for current lists.

MIDLAND INSTRUMENT CO.,
Moorpool Circle, Birmingham, 17. Tel. HAR. 1308.

All items carriage paid
PICADOR PUP

The most versatile tool ever offered to
the public. Wood -turning lathe, rise
and fall and fully tilting circular saw,
hooded grindstone with drill sharpen-
ing attachment, sanding and drilling
attachments. all accessories 16.15.0as illustrated. Complete

Send 2,Id. FOR LEAFLET

MODEL MAKER'S MOTOR
Extremely powerful and ro-
bustly designed motor meas-
uring 3in. x Iin. x
Built-in variable resistor and
centrifugal governor. 12v.
d.c. Will operate
on a.c.
Un repeat-
able at 15/.
UNBREAKABLE T SQUARE
Very strongly made from laminated resin
bonded plastic. Reinforced stock, bevelled
edge. 24in. long. Indestructible in
normal use. Offered at less
than cost of materials. 9f11

Cash with Order. C.O.D. 1/- extra.

'Phone orders accepted.
HIGH ST., HARLESDEN, N.W.I0.
(PMI6) 479 HARROW ROAD,
LONDON, W.IO. LADbroke 1718
359, KILBURN HIGH RD., N.W.6.

SHERMAN'S®
SUPPLY COMPANY

THE ULTRA
This unequalled
electric magnifier
is of the most
modern design
and has proved
its extreme
and sustained
usefulness to
countless indus-
trial firms en-
gaged on minute
examination of sur-
faces of every con-
ceivable object.
The ULTRA LENS has won the
enthusiasm of technical experts
especially in the field of engineer-
ing, and is used extensively in collieries,
foundries, electricity works, tool shops,
forges, motor works, and practically every
branch of the engineering trade.

Write today for full particulars and price list to

THE ULTRA LENS COMPANY

LENS AIDS PRODUCTION
Whether you are manufacturing, buying or selling,

there are occasions when you have to submit
some objects to a very close scrutiny. At
these times the ULTRA LENS becomes

indispensable.
Triple lenses ensure distortion -free

magnification and eliminate the
necessity for adjustment of

r"21 v, focus. The focus is
63, always perfect.The ULTRA

LENS achieves
a six -fold

magni-
fication

in a
bri I 1-

iantly-
lit field

which is
shadowless.

Tel.: TRAlalgar 2055
I7c, Oxendon Street

London, S.W.I.

MAKE MONEY - making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT any previous experience you can mass-
produce any object, from a chessman to a candlestick,
statuette or model ship, in plaster, resin, concrete, etc.

. . with " VINAMOLD " the flexible mould that gives
the BEST results. Easy to work, can be used over and
over again. Needs NO special equipment, provides a
profitable and enjoyable spare -time occupation wills
minimum outlay.

Write for full details and instructions. Also avail-
able : Illustrated booklet describing " VINA MOLD,"
methods of heating and melting, preparation of models
and moulds, etc. Price 1/6 post free, from :-

V1NATEX LTD. (Dept. P.M.3), CARSHALTON, SURREY

ts,A1*..7:11k
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MASON MASTER
ARE THE BEST YOU CAN BUY

AND TO BE ON THE SAFE SIDE USE
MASO-PLUGS FOR FIXING

JOHN M. PERKINS & SMITH, LTD., BRAUNSTON, Nr. RUGBY
Telephone Brounston 238. Telegrams : Drills, Brounston Rugby.

The Ideal Machine for the

PRACT!CAL WOODWORKER

SYLVAN SAW BENCHES
 Petrol - Diesel - or Electric Drive
 From 10" to 16".  Silent v. belt drive

IMMEDIATE DELIVERY

Full details from the manufacturer :-

F. W. KUBACH (Dept. A) 12 SYLVAN ROAD
LONDON, S.E.I9 TEL. LlVingstone 3311

-Or
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Telephone: MUSEUM 9594

H. FRANKS
58-60, New Oxford St., LontiOn, W .C1

One Minute from
Tottenham Court Rd. Station.

12/24 VOLTS HOOVER BLOWER
MOTORS, Ref. 10KB/115, as recom-
mended for car heaters in a recent
issue of P.M. Price, including instruc-
tions for making car heater and
adapting for use on 6 volts,'27i6 each.

ELCO SYNCHRONOUS CLOCK
MOVEMENTS, 200!250 v. A.C. 50 cys.
with spindles for hoUrs, minutes and
seconds, in bakelite dust cover 3in.
diam., 21n. deep, with flex lead, one
hole fixing, up to lin. panel, inclusive
set of 3 hands, suitable for 10/121n.
dial. 27/6 each, post paid.

-TUFNOL PULLEYS, fitted ball -races,
external diam. 41in., internal bore
tin., 5/- each, 551- per doz.

DITTO. 311n. external, tin. internal,
3/6 each, 37/6 per doz.

SENSITIVE TYPE ALTIMETERS by
Kollsman, Ref. Mk. XIVA, 35,000ft.
by means of 3 pointers, 3in. dial and
adjusting knob, as recommended in
P.M., September, 1954. Ideal for
conversion to barometer, 27/6 each.

WESTERN ELECTRIC MOTORS,
1/25 h.p. continuous rating, 20,30 volts,
A.C./D.C., series wound, 5,600 r.p.m.,
governor controlled. fan cooled,
totally enclosed, spindle lin. long,
3/161n. diam., 37/6 each.

EX -NAVAL RIGHT ANGLE TELE-
SCOPE, C.R.P. Mk. I, made by Cooke,
Troughton & Sons, Ltd.. fitted,
filters, 10x magnification. overall
length 131.1n., weight approx. 141b.,
very robust construction, £4.17.6
each.

16mm. G.G.S. RECORDER MK II
CAMERAS, fitted magazine Dall-
meyer fin. focus lens, motor mech-
anism, etc., in fitted transit case,
55/- each.

NEW G.45 GUN CAMERAS, 16mm.
12 volt, D.C. operation, fitted cassette
for 25ft. of film, 2.1n. F'3.5 lens, can be
used as tine camera, by slight modi-
fication, £5.5.0 each.

TYPE F60, AIRCRAFT CAMERA.
originally designed to photograph
cockpit dials, uses 35mm. film, fitted
21n. F/2.9 lens, hand or electrical
wind, no shutter or iris diaphragm,
will take single shots half-Leica size
pictures, ideal for modification. new,
in maker's cartons. £5 each.

HEYWOOD EX-R.A.F. C031PftES-
SORS, unused, will provide pressure
up to 451b. per sq. in. Takes spline

dlatn. driving shaft, flange
mounting, ideal for paint spraying.
lab. use, etc., 47/8 each.

VARIABLE RHEOSTATS. Graduated
amp. to 2 amps.. 45 ohms. Ideal for

chargers, voltage control, etc. Ref.
5C:728. fitted in bakelite case 41n.
square, 1 uin. deep. 12/6 each.
KLAXON " 1/40 h.p. permanent
capacitor induction motors. 220,240
v. A.C. 50 cycles, 2,700 r.p.m. continu-
ous rating. Reversible. Diam. 311n..
length 51in.. spindle Ilin. long, 5/161n.
diam., £3.5.0 each.

WORM GEAR UNITS, fitted 5 start
. steel worm. Fitted in ball -races, on

pedestal, with 51 tooth Bronze wheel
(loose) to mesh. Ratio 10.2/1 reduc-
tion, 11/- each.

ZENITH, HIGH-GRADE, Totally
Enclosed SLIDING RESISTANCES,
384 ohms, 1.2 amps. New in maker's
cartons, £3 each.

DITTO, 270 ohms, 0.8 amps., £2 each.
CLOCKWORK -DRIVEN TIMERS,

variable, 5 to 30 mins. Fitted 15 amp.
A.C. contacts. Totally enclosed
crackle finish, 17'6 each.

SANGAMO MOTOR UNITS, MODEL
7, final speed 1 -rev. per 7 days, 200.'250
v. A.C. 50 cycles, 30/- each.

Ex -Air Min. GEAR PUMPS. Type
RFP/1, made by Rolls-Royce. size
approx. 6 x 51 x 5in. Price 30/- each,
post paid.

ELECTRO-MAGNETIC COUNTERS,
P.O. type. Four digit. 6 volts. 3 ohm
coil, 10/- each. Ditto 24 volts, 400 ohm
coil, 12/8 each.

II IG II QU ALIT V ex-A.M.
VACUUM PUMPS. size .6in. a 41n.
x 4in. aPPrOx Flange mounting,
weight 51b., spline shaft 2in. long,
diameter ; needs a I ti p. motor to
drive same. Price 37/6 each.

SELF - PRIMING IMMERSION
PUMPS (Electric) Ex -Air Ministry.
Fitted 24 v. D.C. motor, will work on
24 v. A.C. overall length 20,241n.,
delivers approx. 150 g.p.h., ideal for
use in caravans, boats, laboratories,
etc., 37'6 each.

FULL MAILING LIST PRICE 6D.
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RUSTED 4/
FITTINGS?

Free them quickly with

Shell Easing Oil

Shell Easing Oil
comes in a handy 8 oz.
tin with special pourer
spout to eliminate
waste.

Here's the way to free those rusted
fittings ! Free them quickly, too.
Shell Easing Oil is sure and swift,
penetrates deeply to loosen and
free.

From nuts and bolts to taps and
pipe joints, from bicycle frames to
window catches, Shell Easing Oil
is the answer to your rusted parts
problem.

SHELL EASING OIL is very handy in the
house. Buy some to-day-good ironmongers

- stock Shell Easing Oil.

Choose from the famous -King of the Road"
range of Cycle Lighting Equipment and Access-
ories. From all good cycle dealers or write for
Illustrated literature. Prices: 32/6 to 47/6

JOSEPH LUCAS (CYCLE ACCESSORIES) LTD CHESTER ST BIRMINGHAM 6

March, 1955

GALPIN'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
S.E.13

Tel.: Lee Green 0309. Nr. Lewisham Hospital.
TERMS : CASH WITH ORDER. NO C.O.D.
All goods sent on 7 days' approval against

cash.
EARLY CLOSING DAY THURSDAY

HEAVY DUTY L.T. TRANSFOR-
MERS suitable for rectifiers, soil heating,
etc. Input 200/250 volts. Output a com-
bination of 6, 12, 18, 24, 30, 36 volts at 15
amps., 67/6 each, post 2/6. Another, Input
and Output as above but at 6 amps., 47/6,
post 2/-. Another, Input and Output as
above but at 4 amps., 36/6 each.
METAL RECTIFIERS, large type, 50 volts
at I amp. D.C. Output (70/75 volts A.C.
Input), these can also be broken down for
low tension rects., 7/6 each.
MEDIUM SPOT WELDING TRANS-
FORMERS, input 200/250 volts, OUTPUT
a combination of 2, 4, 6, 8, 10, 12 volts at
50/70 amps. New f5/2/6, carr. paid.
ELECTRIC LIGHT. CHECK METERS,
useful for subletting; garages, etc.,, all for
200/250 volts A.C. mains, 5 amp. load, 19/ -
each ; 10 amps., 22/6 ; 20 amps., 27/- ; 25
amps., 32/6.

CONVERTERS, 400 watts output, 24
volts D.C. input, 50 volts, 50 cycles, I phase
output. Complete with step-up transformer
from 50 volts to 230 volts at 400 watts,
C12/10/- each.
1,000 WATT AUTO WOUND VOL-
TAGE CHANGER TRANSFORMER
tapped 0/110/200/230/250 volts, ES/ 15/.
e ach carriage 4/6.
1,500 watt ditto. E7/151-, carriage 7/6.
350 watt, 55/-, 500 watt, 75/., 200 watt, 45/-.
MOVING COIL SWITCHBOARD
VOLTMETERS bin. scale 0 to 75 volts,
30/- each ; ditto 0 to 200 volts, 35/- each

;

ditto 0 to 40 volts, 27/6 each.
CHARGING KITS CONSISTING OF
RECTIFIER AND TRANSFORMER for
charging 6 or 12 volt batteries at 2 amps.
(input 200/250 volts), 32/6 each ; djtto for
amps., 46/6 each.

EX-U.S.A. ROTARY CONVERTERS,
12 volts D.C. input. outputs 500 volts 50
mA. 275 v. 100 mA. Complete with
smoothing, 22/6 each, carriage 2/6. As new.
EX -NAVAL ROTARY CONVERTERS,
110 v. D.C. input. 230 volts A.C. 50 cy., I ph.
250 watts output. Weight approx. 100lb.,
EI2/101-, C/F.
EX-R.A.F. DYNAMOTORS 24/48 volts
D.C. input, 1,200 volts, 17 milliamps, hour
rating .11/6 each.
EX -RADAR IMPULSE TRANS-
FORMERS 2 Mu -Metal transformer in oil
Output believed to be 15 k.v. at 3 kw. R.F.,
only 7/6 each.
ROTARY CONVERTERS 24 volts D.C.,
input 50 or 110 volts, 500 cycles, I phase.
Output at 300 watts, E7/10/- each, C/
forward,
D.C. MOTORS, 230 volts, 0.3 h.p., large,
3,000 r.p.m., long shaft, L3/5/- each.
EX-G.P.O. EARPHONE with separate
carbon type Microphone, 40 ohms resis-
tance, 6/6 each.
HEAVY DUTY SPOT WELDING
TRANSFORMERS, input 200/250 volts.
OUTPUT a combination of 2, 4, 6, 8, 10, 12
volts at 120/150 amps. New, E6/15/- each.
Carriage 6/-.
AUTO WOUND TRANSFORMERS
4 kilowatts 110 to 230 volts or vice versa,
EIS each, C/forward ; ditto double wound
3 kw., Input 230 volt:, Output 55/0/55 or
can be used the other way round, E16/10/ -
each, C/forward.
MAINS TRANSFORMER, Input 200/250
volts, OUTPUT 25 volts 2 amps., centre
tapped 22/6 each.
EX -GOVERNMENT MAINS TRANS-
FORMERS suitable for soil heating, garage
lighting, etc. input 180/250 volts, OUTPUT
0/14/17 volts 20 amps., 45/- each, carriage
3/6 ; another, same input, OUTPUT 4 volts
20 amps. twice, 30/- each, C/paid.
LARGE WIRE WOUND FIXED
RESISTANCES 350 ohms to carry I
amp., slider easily fitted, 5/- each.
MAINS TRANSFORMERS 200/230 volts,
Input 0/9/18 volts 3/4 amps., OUTPUT
suitable for battery chargers, etc. 22/6 each.
EX-W.D. CONVERTERS 18/24 volts
D.C., Input 450 volts D.C., Output com-
plete with reduction gear ; these can be
easily converted to work off A.C. mains,
approx. power k h.p., suitable for grinders,
lathes. etc.. 20/- each, post 2/6.
HEAVY DUTY L.T. OUTPUT TRANS.
FORMERS, 200/2.50 volts input. Output a
combination of 6, 12, 18, and 24 volts at 30
amps £4/2/6 each. C/paid.
Another, Input as above. Output 0, 6, 12, II,
24 volts at 12 amps, 55/. each, post 2/,
Another, Input as above. Output 0, 6, 12, 18,
24 volts, 6/8 amps., 46/6 each.
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COMMENTS OF THE MONTH

AU letters should be addressed to
the Editor, "THE CYCLIST,"
George Newnes, Ltd., Tower House,
Southampton Street, Strand, London,

W.C.2.
Phone: Temple Bar 4363

Telegrams: Newnes, Rand, London

The Bicycle Industry
SOME staggering statistics showing the

continued progress and expansion of
the bicycle industry were recently

released by the British Cycle and Motor
Cycle Manufacturers' and Traders' Union
Ltd.

Production for 1953 was just short of
the 3m. mark (actually 2,996,000), but
there has been a marked increase in 1954
and the total production for
the year is expected to exceed
3,150,000 bicycles. Bicycle
exports have also shown an
encouraging rise and their
value in the first nine months
of 1954 exceeded that for

' the first nine months
of 1953 by more than
£1,300,000. The number of
bicycles exported in 1953 just
topped the 2m. mark
(2,019,685). The figure for
1954 will show an
ment even on this figure and
is estimated at 2,I00,000
machines.

As far as the home market
is concerned, after a dull
period in 1952 and 1953 there
has been a substantial improve-
ment this year. This has
been due to the removal of
hire-purchase restrictions, for
which the industry has been
clamouring for some time.
The home market absorbed
just short of one million
machines in 1953 (977,000),
but by the end of 1954 the
figures are expected to pass
the one million mark.

As far as production is
concerned there has been a
steady increase in motor -cycles and the
total for the calendar year 1953 was
152,935, which will be substantially
exceeded in 1954 as will be seen when the
figures are released. It is expected that the
1954 production figures will be about
190,000-a record for the industry, exceed-
ing the previous highest figure of 171,730
achieved in 1951.

As was reported a year ago, motor -cycle
exports fell in 1952 from the record figure
achieved in 1951 (91,699) to 70,266, and a
further fall was experienced in 1953
(63,135). This tendency has been stopped
and, in fact, exports are on the up grade.
The total for 1954 is likely to be about 76,000
machines-the second highest export figure
in the history of the industry. In the home
market sales for 1954 are likely to exceed
1oo,000 machines, compared with 89,800 in
1953 and 82,700 in 1952.

Two of the most significant developments
during the year have been the Tariff Com-
mission enquiries on bicycles in India and the
United States. The director, Mr. H. M.

.,.

6'`

(4,

Palin, M.B.E., was present in Bombay in
November -December, 1953, for the former
and in Washington in September, 1954, for
the latter. The results will clearly have far-
reaching effects on the bicycle industry's
exports to these most important markets.

In the case of India the result has now
been made known. The commission recom-
mended a reduction in the ad valorem rate
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of duty on bicycles from 63 per cent. to
45 per cent., but the Indian Government
did not wholly accept this recommendation
and has imposed an alternative specific duty
to protect the Indian industry against the
import of cheaper machines.

The net result, however, has been a slight
improvement in our position, added to which
there has been an indication of a more
liberal official attitude towards import quotas.
Anxiety is felt, however, at the tendency to
refuse to admit completely equipped bicycles.
The latest development-a decision not to
allow saddles tp be supplied with imported
cycles has received a vigorous protest from
the industry.

Notwithstanding the many difficulties
encountered through import restrictions and
other obstacles in many parts of the world,
the twin industries continue to earn sub-
stantial sums in foreign currency in the
national interest. In 1953, the total earned
was £36.2m., and the 1954 figure should
exceed this by Lim.

It is interesting also to record that 18 per

By F. J. C.

cent. of the twin industries' exports at present
go to the U.S.A. and Canada, compared with
an average of 12 per cent. for all other
exporting industries.

There has been a very steady increase in
interest in the smaller capacity lightweight
motor -cycle and in the motorised bicycle. In
the case of the latter it is satisfactory to
report on the growing popularity of the
specially designed machine, which should do
much to remove the anxiety originally
created in the industry at the very real
prospect of engines being fitted to bicycles
not designed for such use, and quite unsuited
tbzreto.

It is worth noting that at present motor-
assfsted cycles (with engines under 5o c.c.)
are included in the official bicycle produc-
tion figures issued by the Board of Trade. It
is estimated that there are now more than
200,000 of these machines on our roads,
and it is hoped that Her Majesty's Govern-
ment will give earnest consideration to pro-
posals being submitted by the industry for
the relief of these small machines from the
unnecessary burden of driving tests.

The increased home sales of bicycles is
convincing evidence of the healthy state of
the bicycle trade and of the fact that the
interest in motorised machines has not been
created at the expense of the pedal cycle.

It has already been announced, however,
that motorised bicycles are to be subject to a
25 per cent, purchase tax. This tax, of
course, relates to the clip -on power unit,
which is thus brought into the same category
as the complete bicycle and motor -cycle.
Hitherto, motor attachments for bicycles,
provided they were not in-built with the
machine, carried no purchase tax, being
regarded as accessories.
Road Casualties
PROVISIONAL road accident figures for

December show that 632 persons were
killed, 5,696 seriously injured and 16,180
slightly injured.

The total of 22,508 is 1,286 more than
in December, 1953. Fatal casualties increased
by 30, serious injuries by 206, and slight
injuries by 1,050: But the increase in the
total was less marked than in October and
November, when the figures went to about
3,000 above the 1953 level.

December's casualty figures bring the pro-
visonal total for the year to 238,318. This
is the second highest total ever recorded ;
being only 628 less than in the peak year,
1934. Since 1934 the population of Great
Britain has increased by four millions and
the number of motor vehicles on the roads
by three millions and a quarter.

REFRESHER COURSE
IN MATHEMATICS

4th Edition
By P. J. CAMM

8/6, by post 9/.
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DUE to the infinite variety of ratios
obtainable the derailleur gear is used
almost universally by the cycling

enthusiast, both in the fields of touring and
racing ; indeed, for the mass start rider it is
an indispensable accessory.

There are several different makes of

it

Fig. I.-Two
types of free-

wheel.

Boss type Flush back type

derailleur on the market, but most of them
work on the same basic principle and the
procedure to be followed when fitting and
aligning them is in all cases similar.

Fitting the Multiple Freewheel
The freewheel block may have three, four

Fig. 4.-The Cyclo
"Benelux" gear
showing correct
alignment and chain

tension.

The Correct Fitting Procedure and How to Align it Accurately,
or five sprockets ; if a Nn. by *in. chain is
employed a choice of three or four speeds is
available; if a -kin. by 3/ 32in. chain is used
there is a choice of four or five speeds.. The
block may be one of two types-a flush back
freewheel or a boss type (see Fig. 1). If the
former is used packing will probably have
to be inserted between the inner edge of the
hub and the freewheel, so that the chain,
when it is running in bottom gear, will not
touch the spokes. Special shims are available
for packing, but if a considerable amount is
required a bottom bracket locking ring may
be used. This is merely screwed on to the
hub, the thread being the same.

Unless an overlength spindle is already in
use it will be found necessary to fit a special
gear spindle, which is considerably longer
than the standard type. A multiple freewheel
block should not be fitted to a hub designed
for a " fixed " sprocket, as the short right-hand
thread available may " strip " under the
uneven strain which would be applied to it.
The thread on the " gear sided " hub should
be greased before the freewheel block is
screwed on ; this will facilitate its removal
if and when required.

Aligning Chain -ring and Sprockets
As the chain has to be changed from one

sprocket to another across the width of the
block it is obvious that it will not be in line
with the chain -ring in every gear. It is not
possible to avoid running the chain out of
line, but the misalignment should be reduced
to a minimum. To do this the chain -ring
must be exactly in line with the centre

Equidistant

H-
11

Chain ring

Fig. 2.-Correct chain alignment and the
properly dished wheel.

sprocket on the freewheel, except in the case
of a four -speed block, when it should be in
line with a central point between the two
middle sprockets.

The chain -ring should be trued -up first
and this is done by inserting a lever through
the cutaway part of the chain -ring and twisting
out any buckles which may be present. Any
deviation from truth may be spotted by
rotating the cranks and watching for any
variation in the clearance between the rim
of the chain -ring and the chain -stay.

When this has been done, the chain -ring
and the freewheel block may be tested for
alignment by means of a long straight -edge
(see Fig. 2). If they are not in line the rear
wheel should be moved to whichever side is
necessary by packing the spindle with spacing
washers.

Dishing the Wheel
When the correct number of washers has

been ascertained the next step is to bring the
rim of the rear wheel into the centre of the
rear forks. This operation, known as " dish-
ing " the wheel, is accomplished by loosening
the spoke nipples on the side away from the
freewheel block and then tightening those on
the freewheel side. The right amount of
dishing usually results if the plain -side spokes
are loosened about one and a half turns and
the sprocket -side spokes tightened one turn,
but this will vary a little according to the

type of freewheel used. The final adjust-
ments should be made with the wheel mounted
in the rear forks. The wheel is shown
correctly dished in Fig. 2.

Fig. 5.-The " Simplex"
derailleur.

Fitting the Mechanism
The method of

according
anism and
brazed -o n
on the chain -
most gears

gear attachment will vary
to the type of mech-
w het her special_
lugs are available
stay or the rear end;
are supplied ready

Fig. 3.-Alignittg the
mechanism in bottom

gear.

to fit on to the rear hub spindle. When
the mechanism has been attached the tension
pulley and jockey sprocket should be adjusted
laterally until they are immediately below and
in line with the low gear sprocket (see Fig. 3).
This is done by means of a bell nut and adjust-
ing screw. Make sure also that the cage carrying
the tension pulley and jockey sprocket or'
pulley is vertical and that the shaft carrying
the spring is at right angles to it.

The gear lever is fitted next and the
cable carried down and attached to the
toggle chain. Before locking the draw bolt
all slackness should be taken out of the cable,

(Continued on page 35)
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FOR THIS MONTH ONLY
FREE With Every Order From This Advert., Value £1 or Over, 1 Gross 8 B.A. x 1" Rd. Rd. Steel

Screws Cad. Plated OR 1 M35 Vee-Belt (Fits Motor/Countershaft on Myford ML7 Lathe).
Item No.
3002 RELAY P.O. TYPE 600. 500 ohms. 1 pr.

change -over, 2 pr. make and I pr. break. All
Platinum Points. (18) Will work from 10 to 30 v.
D.C., 17/6 each.

3082 ELECTRIC BLANKET heating cord, 27 yds.
evenly spaced over an area of 12 sq. ft. Makes
230 v. Blanket. 25 ohms./yd. may be loaded up
to I amp. for other heating jobs. 27 yd. length
with instructions, 17/6. Instructions only, If-.
Other lengths 1/- per yard.

3078 JUNCTION BOXES 5 -way Black Bakelite 2"
dia. x I" deep with cover. A.M. Ref. 5D/565.
14 Ross -Courtney Cable ends with each box,
9d. each. Carton of 10, 5/-.

3079 SWITCH 2 -pole on -off 10 a. 250 v. Q.M.B.
very strong panel mounting. Suit Electric Fires,
etc. New, 2/6 each. Used, 1 /6 each.

3063 SILVER CONTACT 5/16" dia., 1/32" thick on 2
B.A. Brass Hex. Bolt, threaded 9/16", 6d. each.
5/- doz.

3064 TUNGSTEN CONTACT POINTS 5/32" dia. x
3/64" thick, mounted on 4 B.A. Screw (hex.),
threaded.1" 6d. each, 5/- doz.

3065 SILVER CONTACT POINTS '" dia. Dome
riveted in N.P. Copper Leaf, II" long, 3/16"
wide, .013" thick. 6d. each, 5/- doz.

3066 PLATINUM POINTS 2 on a leaf, If- each leaf.
3067 SMALL HEATER in Copper Sheath 21" long,

11" wide, 3/32" thick. Terminal Block one end.
12 v. 1 amp. Thousands of uses where just a
little (12 v.) heat is required, 1/3 each.

3068 CROCODILE CLIPS Bright Nickel Plated Steel,
11" long, very neat, 3d. each. 2/6 doz.

3001 PETROL HEATERS contain Martin Blower 110
volt, glow plug, Transformer, Carburetter,
Switch and control Resistance, Petrol Tank,
etc., blows out large quantities of hot air,
£2/10/0 each.

2009 WORM AND WHEEL Assembly 40 to 1. Steel
Worm 5/16" O.D. Bronze Wheel 13/16" 0.0.,
Worm Shaft on Ballraces. Wheel Shaft in Bronze
Bushes, has 5/16" x 40 T.P.I. L.H. thread with
nut slide in framework. Precision job, 9/6 each.

Item No.
With extra shaft assembly on 2, 1" x 3" x 5/32"
Ballraces, 14/- each.

2010 FLEXIBLE COUPLING (Universal Joint) con-
sisting of leather Disc. 21" dia. x 1" thick. Fitted
with two Bronze Spiders to fit 1" dia. Shafts.
Overall length 2 7/16". New and Boxed, 2/6
each, 25/- per dozen, £7/15/0 per 100.

2011 FLEXIBLE COUPLING for 1" Shafts. Brass
inserts in Rubber moulding f" O.D. 1" long.
Very strong. 2, 4 B.A. Grip Screws, 9d. each,
7/6 per doz.

1002 ASTRO COMPASS Mk. II fitted with detach-
able Two -Way spirit level and six various sighting
adjusters. Contains I pr. 4 to I Bevel Gears and
36 to I worm and wheel. Makes Universal
Camera Stand, etc, 12/6 each.

1002A ASTRO COMPASS Mk. II, as 1002, slightly
damaged, contains all gears, 4/- each to clear.

1012 SPIRIT LEVEL BLOB 28" long. 5/16" O.D.
suitable for Building into equipment, making
Levels. etc., 1/1 each.

2013 SCREW AND NUT Square Thread 5/16" x 10
T.P.I. Length of Thread 21". Total length 31",
Steel. i" Thick Brass Nut with lots of metal
for fitting to Slides, Vices, Clamps, etc., very
useful, 2 /6.

2014 SCREW AND NUT Similar to 2013, Nut travel
21" but total length 81", 3/-.

3033 CARTRIDGE ELEMENT 230 volt 40 watt I'
dia. x 21" long with 8" long leads. Suitable small
soldering irons, heating dies, moulds, etc. Not
suitable for direct immersion in limids, 3/6
each.

3033 RESISTANCE Carbon Type, ideal for con-
trolling series Motors up to 24 v. at 5 amp.
Infinite variation from open circuit to less than
I ohm. by turning the screw. Suit sewing
machines, Model Railways, Blowers, Pumps,
Charging Plants, Light Dimming, etc., 2/9
each, 4 for I0/-.

4015 PORCELAIN WIRING CLEATS 2 grooves.
24" x I" x I". In maker's boxes of 25 prs., 26
box or 2d. pr.

Item No.
4019 PERSPEX DISC 12" dia. x r thick, 1/6 per doz.,

15/- per gross:
4030B SHEET STEAM PACKING 1/64" thick, 2/6

per sq. ft., 1/6 1 sq. ft.
4063 ASBESTOS SHEET Soft 1" thick. Suitable

Electric Iron and Soldering Iron Pads, 12" x 31",
5d. each, 4/- doz.

4064A " CASCAMITE ".ONE SHOT Resin Glue. A
waterproof, Mouldproof, Non -Staining Glue
which requires no separate hardener. 31oz.
tins, 2/6 each.

4064B CASO Casein Glue. A water resisting Glue.
Will Glue almost anything. 21 oz. tin, 1/6.

4082 22 CORE CABLE P.V.C. Sheaved and insu-
lated. Each Core single 24 s.w.g. Tinned Copper
O.D. r, 2/- per yard.

COPPER FOIL. .001" x 6", 1/- ft., .0015" x 6", 1/- ft.,
.002" x 6", 1/3 ft., .065" x 6", 2/- ft.

5007 HAND SHEARS or Snips 5" with return spring
will cut 16 G. Aluminium or 20 G. Steel. Very
handy for Home or Workshop. Worth double,
1/9 per pair.

5010 SCRAPERS Half round, slightly rusty, 9d. each,
7/6 per doz.

5010A SCRAPERS Flat, slightly rusty, 9d. each, 7/6 per
doz.

6003 TOOL CLIP. Grips nominal r dia. Roller
entry type, 2d. each, 1/9 per doz.

6007 BALL OILERS for pressing into 1" dia. holes,
almost flush, spring loaded ball keeps dirt out.
Nickel Plated, 54. each, 3/6 doz.

6010A GREASE NIPPLES 2 B.A. straight 4 B.A. Hex.,
4d. each, 3/6 per doz.

6011 FLIP FLAP type Oilers to push into 1" dia. holes,
6d. each, 5/- per doz.

5065 STEEL SCREWDRIVER solid 24- long 3/33"
dia. blade, 1" dia. Stock. Can be shaped and
used as small chisel or punch. 6d. each, 5/- doz.

8003 MIXTURE 5/16" and 1" Nuts, Bolts, Screws,
Washers, etc., 2/- per lb. (chiefly 1").

8004 MIXTURE. 2-6 B.A. Nuts, Bolts. Screws,
Washers, etc., 3/6 per lb. Over 300 to the Ib.
)lb., 2/-.

SEND FOR FREE 1,000 Item List. Millions of Nuts, Bolts, Screws, Washers, etc., in Stock.
All Goods Cash With Order on 28 Days' Approval Against Cash. Post Free on 15/- Worth and Over (Inland Only).

SEE ALSO HALF -PAGE ADVERTS. NOVEMBER AND JANUARY ISSUES.

K. R. VIIIIISTON (Dept. P.M. 3), NEW MUMS, STOCKPORT 'Phone: New Mills 2028.

SCIENTIFIC STUDENTS,
KEEN PHOTOGRAPHERS &
anyone needing a good reliable Balance at
a really

REASONABLE PRICE

should secure a " COURIER " Precision
Balance Outfit (Pat. App. for) with which
to build for themselves this Balance from
genuine commercial balance parts, including
real AGATE bearings, steel knives, brass
pans and fittings.

Capacity 100 grm. Sensitivity : 10 mgrm.

These outfits are designed and produced by Balance specialists.
Complete, with full instructions and blueprint. From your usual supplier or direct.

Price

WILLIAM A. WEBB LTD. (DEPT. C)
1-9, Perryrnans Farm Road, ILFORD, ESSEX, ENG.

k,
&,t,

Anglepotse.

amps
Ideal for the workshop. Can be fitted
to bench or screwed to wall. Lampholder
is S.B.C. and the high efficiency metal
reflector is of the pygmy type. Unused
and perfect Government Surplus at under half
cost price. Discounts for quantity orders.

CHARLES FRANK
67-73, SALTMARKET, GLASGOW, C.I.

Phone : Bell 2106.

47/6
(UK postage 1,-)

-R H/GH SPEED LRTHE

 Fourteen Spindle Speeds from 25
-2,150 rpm.

 Clutch Control to Drive Unit.
 Large Boring Table ; to carry

Rear Toolpost.
 Attachments available for Taper

Turning, Dividing, Milling.
Repetition Turning, etc.
3r Centre Height. 19" Between

Centres.

MYFOILD- SUPER - 7 -
HIGH-SPEED LATHE

MYFORD ENG.CO. LTD. BEFSTON.NOTTINGHILM.END

Make your spare time profit-
able pouring beautiful castings
at home. We supply every-
thing and show you how.
Amazingly simple. Rapid
production. Immediate re-
sults. Also other Novel Plastics. Good proposition
for both women and men and younger generation.
Send stamp for exciting book and Market
details. No obligation.

QUALITY PLASTICS LTD. (Dept. P.M.8)
BRENTWOOD, ESSEX.
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SURPLUS BARGAINS
ELECTRIC MUFFS

3.6 each. 36:- doz.
post free, Brand New.
24 volts, containingeasily extracted
warming pad, 19in. a
101n., a dozen pads
wired in series makes
a first class electric
blanket. also suit-
able for heat treat-

ment of muscular complaints. Trans-
former to work single muff, 22/-.

TERRY CLIPS-
SPECIAL HALF-PRICE

OFFER
Prices per doz. 3/81n., 6d..
5 8in., 9.1. fin., 1/-. lin.,
1/3. 151n., 2/6. Special
heavy quality 7/81n.. 212.
Postage 4d. per doz. addit.

TOOL ROLLS
Approx. 15in. a 81n.
with 6 diva. andpocket. Stock -
soiled clearance
price. 3 for 2/6 or
8/- doz., post free.

PRESSURE GAUGES
Boost ... -6-+24 p.s.i.
Air ... 0- 500 p.s.i.
Air .

A ... 0- 80 p.s.i.

Hydraulic ... 0-1,000 p.s.i.
Air ... 0-2,003 p.s.i. post free.

ELECTRIC GYROSCOPIC SPHERE
These are a really
beautiful piece of
scientific mechanism.
Ex - aircraft Naviga-
tional equip., words
cannot convey the
quality. 24 volts A.C.
will work from mains
resistance.
with suitable 27/6

P. & P., 116.
Special Transformer, 22/-. post free.

EMPIRE TAPE
lin. x 5 mil., 5/- per 72 yds., 2in. x 5 ml'.,
10i- per 72 yds.. post free.

/-

SATISFACTION
OR REFUND
REV. COUNTERS

BR .1ND NEW. Cali-
brated 1,000/5,000 r.p.m.
3lin. lum. dial. COM-
PLETE WITH 48in. Flex
Drive. 4:1 ratio. '

25/- irosrtfAMos-
Marine-Machines.

FLEXIBLE PIPING
2in. diam., app. 9ft.,
asbestos cloth, wired
internally, suitable all
types air extraction,
blowers, and makes ideal
basis for CAR 0/.
HEATER.

P. & P., 2;-.

FLEXIBLE
DRIVES

361n. long, shaft dia.
'In., outer dia. 6/_
f in.

Post 1;3.

ELECTRICAL
INSULATION

PANELS
x 33in. x lin. drilled

numerous holes ready
for any instal-
lation. Each 20J -

Carr. Paid.
WEBBING, 11in.. wide, white art silk.
very strong, 50yds., 25/-.
NYLON ROPE, IM. circ., 75d. per yd.
NYLON CORD, din. diem., 2221b. break-
ing strain, 6 x 13ft. length's,
ELASTIC, tin. diam., Ifs yd.
SEWING PALMS, 2/6.
SAFETY BELTS, for climbers. lumber-
jacks, steeplejacks, window cleaners,
etc.. 10/6.
PLUMBERS' WIPING CLOTHS, 36 a
101n., 3/-.
BLACK STRAPPING, plastic covered,
5/161n. wide, very strong. 12/- gross yards.

All above post free.

MYERS & FOULKES PHONE
LEY 1013

DEPT. P.M. 187 188 RAILWAY ARCHES, GROVE GREEN ROAD, E.11.

It's no longer a " circus act " when tackling those awkward
jobs in home or workshop-use a Mole Wrench. This versatile
tool-it serves as super pliers, clamp, vice, etc.,-has a grip
exceeding one ton, locks on and leaves both hands free to work.
Compact and simple to use, the Mole Wrench is a " first-rate
third hand " to handyman and engineer alike. From leading
Ironmongers, Cycle and Motor Cycle Accessory Dealers.

7in., 12/6 ; 10in., 15/-.

SELF -GRIP WRENCH
M. MOLE & SON LTD., CHARLOTTE STREET, BIRMINGHAM, 3.

`X
st,

\ \ \%\ \
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WHAT'S YOUR LINE ?
Agriculture
Architecture
Aircraft main-.enance
Building
Carpentry
Chemistry
Commercial Arl
Diesel Engines
Draughtsmanship
Electrical Engineering
Electric Wiring
Accoentancy Exams
Auctioneer's Exams
Auditing
Book-keeping
Civil Service
Commercial Arith.
Costing
English
General Education
Geography
Journalism

GENERAL CERT. OF EDUC

Engineering ELawing>
Fire Engineering
Forestry
Locomotive Engineering
Machine Design
Mechanical

Engineeri.:g
Motor Engineering
Plumbing
Power Station Eng.
Quantity Surveying
Languages
Mathematics
Modern Businerf

Methods
Police Subjects
Salesmanship
Secretarial Exams
Shorthand
Short Story Writing
and many others

ATION. R.S.A. EXAMS

Radio Engineering
Road Making
Sanitary Science
Steam Engineering
Surveyor's Exams
Surveying
Telecommunicatic us
Textiles
Wireless Telegraphy
Workshop Practice

TO
THE

a (DEPT. C.76.17), SHEFFIELD
 Please send me, without obligation, a free copy of " Train

your mind to SUCCESS " and the College Prospectus on :

SUBJECT

NAME

ADDRESS

1 * 09\ ex\
1 f

®u seek
\s\uecese ,\

If you lack the qualifications which would get you a better job ; more pay and quicker
progress ; if you wish to know how The Bennett College can guarantee to teach you
up to qualification stage by one of the easiest, quickest and soundest methods of mind

training ; if you wish to learn how Personal Postal Tuition can
prove that you are cleverer than perhaps you think you are-
if you like the idea of studying in your own time, at your own
pace, with your own tutor guiding you, helping you. teaching
you by post-send at once for this recently published important
book-' Train your mind to SUCCESS.' It is quite free. Just
fill in the coupon below and name the subject you are interested
in (some of the many Courses available are listed here). Send in
coupon to us TODAY. You will never,
never regret it. But do it today. Act NOW!

- - - ---
ENNETT

COLLEGE

I Please write in Block Letters. AGE (if under 21)
1M 10 =MO. el MIEN OMNI ION

MS DAY
COULD BE THE TURNING -

POINT IN YOUR LIFE.

TN/S COUPON
COULD BE YOUR PERSONAL

PASSPORT TO SUCCESS.

Se/KM-NMI
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Award of the Dunlop Cup
SPITE a crash during his racing season
the National Cycling Union has

awarded the Dunlop Cup for 1954 to
John Brian Ashmore, of the Brodsworth
Road Cycling Club, Doncaster, Yorkshire.
The cup is given to the rider who starts the
season as a novice and shows the greatest
improvement. It has been awarded each
year since 1935.

Ashmore, who is 21
and lives at Earlston
Drive, Bentley Road,
Doncaster, had his crash
at the Mexborough
Sports in July. At the
sports he,won five first
prizes and two seconds.

During the season he
has competed in two
second class handicaps
and won both. In two
opal handicaps he won
one and was second in
the other.

New President of
Manufacturers' Union
DH. EVAN -PRICE,

the new president
of the British Cycle and
Motor Cycle Manufac-
turers' and Trader s'
Union, is still the user of
a bicycle. Local direc-
tor at Fort Dunlop of
original equipment sup-
plies to manufacturers,
Mr. Price was born at
14twton Abbot, Devon,
So years ago. Educated at Newton College,
where he trained in the Officers' Training
Corps, he went to Wolseley Motors Ltd.
at the age of 18. After four years there he
joined the staff of Dunlop's technical advis-
ory manager, and during the war he was
manager of their aviation division when he
did a lot of flying in service planes. He is
a member of the board of the Dunlop Rim
and Wheel Company, Coventry.

The Tour of Spain
THE National Cyclists' Union has further

news to report on an invitation to send
a British team of racing cyclists to take part
in the Tour of Spain, from April 23rd to
May 8th.

A team of six professional riders will he
invited to compete.

The race will be run over main roads,
reported to be in good condition. Roads
will' be closed to all other traffic while the
race is in progress.

A guarantee is offered to the British team,
as follows, by the organisers : That the
team will receive 36,000 pesetas if the total
amount of prizes won throughout the race
by the team does not reach this figure.

Second class rail fare will be offered to
all members of the team from London to

By ICARUS

Bilbao (Race H.Q.) and return. Cost of
accommodation, maintenance and transport
will .be borne by the organisers.

During the entire race all participants
will be insured, medical facilities will be
provided.

The 'N.C.U. has ensured that the team
will be provided with a following car
throughout the race.

The prizes are as follow : Overall race
winner will receive too,000 pesetas (prizes
to go down to 21st placing); Best National
team, 40,000 pesetas (prizes to sixth place);
Best mountaineer, 40,000 pesetas (prizes to
sixth place); Stage prizes will be 4o,000
pesetas, 25,000 pesetas, 15 000 pesetas,
to,000 pesetas, 5,000 pesetas and 2,500
pesetas each stage. In addition prizes will
be given to leading riders on various moun-
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tain summits and the race leader will receive
a daily award.

Tripartite Agreement
AT an emergency meeting of the Manage-

ment Committee of the League, -it was

agreed that the B.L.R.C. will enter into a
Tripartite Agreement with the N.C.U. and
R.T.T.C. on the basis of discussions which
took place on Sunday, January 2nd, 1955
the Agreement to be as follows: -

1. The N.C.U. to control all track and
massed start racing on enclosed roads.

2. The R.T.T.C. to control all road time
trials, team and individual.

3. The B.L.R.C. to control all massed
start racing on open roads.

4. A single agreed International Licence
shall be prepared forthwith and shall be
issuable at will by any party.

5. The B.L.R.C. will agree not to provide
general benefits to its members, e.g., Legal
Defence, Third -Party Insurance, Touring
Information, Cycle Insurance.

6. The B.L.R.C. will agree that the N.C.U.
shall retain its sole International recognition
until December 31st, 1956, and that an over-
all body-combining the three bodies-for
International purposes shall be set up
between October 31st and December 31st,
1956, to take over British International
Recognition from January 1st, 1957

In addition to the above: -
1. The B.L.R.C., however, requires that no

party shall be able to withdraw from the
Agreement unless the membership of that
body, by prior consultation, through con-
stitutional procedure, shall have agreed to
such a step being taken.

N.B.-This requirement is to avoid any
possibility of the sport and its participants
being plunged into chaos at a future date
because of disagreement between a -few
people.

2. That the B.L.R.C. definition of an
Independent shall continue to operate until
such time as the Union Cycliste Inter-
nationale rules otherwise. The B.L.R.C.
undertakes to alter its definition of an
Independent to conform absolutely with any
U.C.I. decision on this matter and will accept
in full the U.C.I. ruling on the subject.

N.B.-The B.L.R.C. definition is in strict
conformity with the present U.C.I. definition
of an Independent.

The B.L.R.C. is prepared to accept a two-
year limitation on Independents but the
-R.T.T.C. is not prepared to allow Amateurs
to compete against Independents.

The N.C.U. has assured the B.L.R.C. that
it is quite prepared to accept Point 1 of the
additional requirements.

The Derailleur Gear
(Continued from page 32)

but it should not be pulled tight. This will
ensure that the gear does not change past
bottom position and into the spokes. The
gear must be in low gear position while the
cable is attached. Finally the chain is fitted ;
if `in. by *in. chain is used a normal spring
link may be employed for joining, but with a
lin. by 3/32in. chain riveting must be used
for connection. Before finally riveting the
chain make sure it is of the correct length.
In bottom gear (i.e., the largest sprocket) the
chain should be as tight as possible, but still
free running. This means that the cage
carrying the jockey and tension pulley will be
approximately 45 deg. to the vertical (see
Fig. 4). The chain should not now sag unduly
in top gear. If the chain is too tight it will
jam when changing on or off the largest

sprocket ; if it is too long, there will not be
sufficient tension in top gear.

Once they are fitted and correctly aligned
derailleur gears should be trouble free, except
for slight adjustments from time to time.
Trouble may be experienced when a new
chain is fitted and run over old sprockets,
but this usually disappears as the chain wears
in. Sometimes a gear starts slipping for no
apparent reason-the chain may be well worn
in and the change mechanism in line-the
trouble is usually in the gear lever. The
centre bolt of the change lever is apt to
sha.:e loose and consequently the gear will
not hold in position ; a screwdriver applied
to this bolt will completely cure the trouble.

The derailleur should be kept, clean and the
bearings oiled with a good lubricating oil ;
grease should be avoided. When laying the
machine down it is always advisable to place
it gear side uppermost to avoid damage
through contact with the ground.
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Wayside Thoughts
B/ F. J. URRY, M.B.E.

11-ssinqton -Derby
;Some of the fine stone cottages to be seen in this village, which is also famous for its
wells. These are dressed .at Ascension time with flowers woven into lovely patterns,

representing stories from the Bible-this custom dates from 1349.

suggesting what should be put in its place,
For it is certain the Government wants the
money resulting from purchase tax, and it is
equally certain its method of collection is,
to them, delightfully easy. Obviously,
nothing in the cycle buying sense would
give me greater pleasure than the complete
elimination of the tax, for I do not like to
see an 'invoice with some £4 added to the
cost of a new bicycle. '

The thing I cannot understand is why
the trade organisations publicise their

7"-T- intentions to seek some redress of 'this
burden. By all means let them try-indeed,
it is their duty to take every, favourable
opportunity offered; but, naturally, when
they give such intentions Press space, dealers
and buyers hold off, hoping for the_best, and
thereby trade is reduced to hesitancy. It
seems to me absurd to -undermine confidence
without any very definite reason,' for this
ptirchase' tax reduction subject is 'at best' only

, based on -hope,  and I think a very
..... hope at that. Still, I suppose the powers

that be know what they are doing by this

Winter Riding
THERE are those who say cycling is uncom-

fortable during the winter months, and
on many days there is good reason for
holding that opinion. It is astonishing,
though, how many " good " days occur from
November to the end of March; the trouble
is they do not always fall at the week -ends
when we want them: But I should be sorry
if I did not have a ride sometime during the
weekly holiday, take my quota of fresh air,
and, occasionally, rain and wind. The fresh
scenes' under their winter brevity, and the
real delight of scampering over main roads
which few folk seem to use at these times,
revive memories of those long ago days
when there was no motor traffic and we
cyclists were indeed the only swift vehicles
on the prowl.

.In these days, when the sun shines, many
of us eschew the main roads and claim the
secondaries and the little lanes as our passing
property, as it were; so it is to me a refresh-
ment to traverse the hard highways when
winter weather hangs out its veils of rain.
From the interior of a warm room such
hours look dismal, but once you are out, the
old joy of movement returns, and you
recapture the hardihood, or something of the
hardihood, of youth.

To -day, we can keep out the weather,
and do it comfortably, if we are wise enough
to slip a mile or so an hour from our normal
speeds, especially the downhill glides, which,
if the machine is given a free run, are the
wettest part of any rainy journey. It is part
of the 'philosophy of happy riding to temper
speed to the weather, forget the miles and, so
enjoy the exercise andi the changing scene of
your own area under the impact of storm
or the blurred dampness of winter.

The Urge to Go
T MADE such a journey on a recent

Sunday morning, alone, for none of
my old friends considered the suggestion of

joining me was wise. Maybe they were
right; but when I have spent the greater part
of six days at work I think I need the
change of the open spaces, even if the
weather is unkind. A hesitancy did enter
my mind on the question of going, but the
urge to " do something " won, and before
to o'clock the rain was running off my mack
as I bore quietly into a sou'wester with the
intention of calling on an old friend living
nearly fifteen miles away. The wind moaned
and the rain slanted into my lap; the pros-
pect was not bright, but, strange as it may
seem to some folk, I thoroughly enjoyed
the ride-and the tea and biscuits that
rewarded -it when I reached shelter. I was
warm, but comfortable, and the slight damp-
ness on the arms was mainly the result of
condensation. My friends wanted me to
stay.for lunch, but I was promised at home
for 1:30, and besides, was looking -forward to
the storm -assisted return as payment for the
pressure of the outward journey. I was not
disappointed - and had a real sailing ride,
checked only- on the long down slopes to
keep the beat of the rain from penetration.
On the way out and home I saw seven cars
and four cyclists; eleven other wheeled road
users in nearly 3o miles, which shows the
measure of loneliness still to be enjoyed in

- this teeming land on wet days. True the
route, was,mainly a lane journey, but even
so it is sometimes pleasant to feel you are
the passing owner of so many wide areas.

Hope Deferred
THE organisations of the industry are

trying to arrange meetings with
the Government with a view to the
elimination, or the reduction, of purchase
tax on bicycles. By the time this
is in print it is possible that news on the
subject will be public property. do not
think there will be any change -of tax, for
while it, is easy enough to say " away with
the impost,"1 no one seems capable of

endeavour to enlist public sympathy, but if
that is the object it is no use them com-
plaining of trade in the same breath: they
are asking for a hold-up in demand until
Budget day.

The Only Hope
PURCHASE tax is a nuisance, it has made

the cost of a good bicycle rather more
than twice the price of a similar pre-war
article. Take the tax away 'and bicycles
would be cheap reckoned on the modern
standard of values, and, since we all have
got to pay the tax if we want the' goods,
I think we can consider bicycles as cheap
as any taxed commodity. 'Purchase tax
brings in £290 millions to the Exchequer,
Income tax £1,400 millions, Tobacco £620
millions, and Beer £325 millions. Thus,
P.T. is a valuable asset to the Chancellor,
and would give him a problem in replacement
if he listened to our complaints. It is on that
fact that I place my opinion that P.T. will
not be cancelled; it may be reduced, and then
only if Parliament is prepared to cancel the
Budget surp!us.

That, of course, may occur because ,high
finance says a big surplus is for the purpose
of checking inflation, and possibly the need
for it has now departed. In any case, do not
be afraid to buy; the risk of paying too
much tax is very slight, and, in any case,
you can console .yourself that it is in a good
cause. I have just bought a new bicycle,
and the tax on it is well over £4 'SOS. od.,
but, if fate is kind to me. I shall get my
value out of it.

I am looking forward to the longer days,
the gathering warmth of the sunshine, the
fragrance of spring, and the prospect of a
holiday. Some people love new raiment,
new cars, new decorations, and get a lot
of quiet satisfaction from them. I like new
bicycles, and some of the elderly ones, too,
for, to me, they represent freedom, a lessen-
ing of all ties with work and domesticity,
a sheer joy in looking and listening to the
beauty of the world as the quiet furlongs
flow under me. I marvel that there are so
few of us who really use the values of
cycling, and forget all about P.T.!

Every Cyclist's Pocket Book
3rd Edition

By F. J. Comm.
400 Pages. 84pp. Indexed Road Routes

7/6 {by post, 7/10)

From George Newnes Ltd., Tower House,*
Southampton Street, Strand, W C.2

published about the 30Th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, -Loudon, W.C.2, and Printed in England by
Speaight .& Sons, E. onoor.Street,) London, W.l0. Solo Agents for Australia and New Zealand-Gordon & Gotch (Aisia), Ltd. Sole Agents for South Africa-

Central News Agenc)., L4i. Subscription Rate (including postage) : For one year, Inland and Abroad 14s.



AMAZING LATHE VALUE
THE ZYTO 12 B.G.S.C. LATHE

GET the benefit TODAY of the reduced price of the world-famous
ZYTO B.G.S.C. 3:4 ins, lathe. Reasons for this reduction are

production economies effected by new machinery and factory
reorganisation. This lathe, sturdy and built for long life, represents
Britain's finest lathe value.

£261010 FIRST PAYMENT OF
SUPPLIED ON E4/010

CASH PRICE

12 MONTHLY PAYMENTS OF £2/1/8
Height of Centres ... 3j1 ins Headstock mandrel admits ... g ins.

Distance between centres 14 ins Tailstock barrel admits ins.

Height from gap ... 4/ ins. Headstock pulley 3 speeds lin. flat belt
Height from saddle ... 2 ins. Faceplate-diameter ... 6 ins
Guide screw ... 8 T.P.I. Overall length of lathe ... 30 ins

- Change wheels 20, 25, 30, 35, 40, 45, 50, 55, 60, 65.
Back -Geared Guards, Wheels, together with Catch Plate and Finished Back Plate for

Chuck are all included.

FULLY ILLUSTRATED LEAFLET POST FREE ON REQUEST.

S. TYZACK & SON, LTD. Telephone._

c edit,i 8301
341-345, OLD STREET, LONDON, E.C.1 (Ten Lines)

SendNow for New Brochure detailing all points and
interesting features ; answered questions you would ask, showing machines in
use and articles such as toys, patterns and turnery made on these machines. Ask
also for details of fitments to the  Coronet " range and other makes. Is long hole
drilling a problem to you ? Send now for details of BORING ATTACHMENT
-md long drills, to suit any lathes

M,11
.13"..A0 VIP.,°%T?"

FITMENTS AND ACCESSORIES FOR ALL LATHES :
CUP CENTRE No. I Morse Taper Shank.
I Prong DRIVING CENTRE (Positive Drive for large or small work).
GRINDING WHEEL ARBOR No. I Morse Taper-suit any machine with

No. I Morse Taper.
REVOLVING CENTRE.
5" WOBBLE SAW-Ploughs 316" to r. Index for quick setting and fine adjustment
TURNING TOOLS, set of six 18" overall, beautifully handled.
WOODSCREW CHUCK to suit any machine No. I or 2 Morse.
3 Jaw CHUCK and Self Centering 4 jaw Independent Chuck.
COMPOUND SLIDEREST-for wood and metal twining.
ELECTRIC MOTORS, Brook t and 3 h.p.

GRINDING WHEELS, SLIPSTONES, etc.
Write : Dept. P.M., enclosing stamp, for Catalogues showing photograph

and price, etc.

CORONET TOOL CO. 8. MAN7ZuL3? ROAD

Also at CITY ROAD MILLS, DERBY.

,,o0oRg f 007,00007447 hpant40,
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Yes, and you can colour them
yourself, too ! You'll find
it so easy with Johnson
Photo Tints. Ordinary black
and white prints can be trans-
formed into vivid colours-
makes something really sur-
prising to show your friends !

You can obtain any desired
tone by blending the tints.
The smaller Johnson Photo
Colouring Outfit contains 9

small bottles of normal
strength tints and a camel-
hair brush-every-
thing you want to 6f_
make a start. Price

is also a more expansive set consisting of 12 one
ounce bottles of triple strength tints with two camelhair
brushes, and two china palettes. Price 22/6

Full instructions are enclosed with each
set and individual tints can be replaced.

I HE WORLD FAMOUS MANUFACTURERS OF
PHOTOGRAPHIC CHEMICALS, APPARATUS

AND ACCESSORIES

LONDON N.W.4. Established 1743

tOON146,
atatilif

INSTRUMENTS
E SLIDE RULES

.... -st.s,

For over 70 years Thornton's Drawing Instruments
have been used by the Engineers and the Surveyors
responsible for the world's most famous constructions.
The more important your work the greater the neces-
sity for Reliable and Accurate Drawing Instruments.
Insist on using only Thornton's for complete satisfaction.
Illustrated catalogue sent post free on request.

A. Gl..) THO R.1\J TO N LTD
.9 neVuunent Spec-az/iota

WYTH-EN/44AWE, CH.EtTER.
Tel : WYThenshawe 2277 (4 lines)

" Practical Mechanics " Advice Bureau. COUPON
This coupon is available until March 31st, 1955, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A stamped, addressed envelope MOM also be enclosed.

Practical Mechanics. March, 1955.



One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well -paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship Elec. Draughtsmanship
Jig& Tool Design Machine "
Press Tool& Die Design Automobile
Sheet Metalwork Structural
Automobile Repairs R/F Concrete 
Garage Management Structural Engineering
Works M'gmnt.& Admin. Mathematics (all stages,
Practical Foremanship Radio Technology
Ratefixing& Estimating Telecommunications
Time& Motion Study Wiring& Installation
Engineering Inspection Television
Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering
Welding (all branches) Generators& Motors
Maintenance Engineering Generation& Supply
Steam Engine Technology Aircraft Mainten. Licences
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship.

BUILDING AND STRUCTURAL
L.I.O.B. A.I.A.S.

A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.San.l. M.R.San.l.
L.A.B.S.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 Office'
Sanitary Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN-LEARN AT HOML
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 SIXTY YEARS OF* CONTINUOUS SUCCESS *

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 qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

MANY WRESTING 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.San.l.,
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

re e ,
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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

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

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

OUNDED 1885 - FOREMOST TODAY

r

Free Coupon
To NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29) 148-150, Holborn. London. E.C.i.

Please Forward your Free Guide to
NAME
ADDRESS

wr

RAID OFF
TO/15 COI/PO*1

NOW AND 8E)
ALL 5ErirOK

S'IMCESS

My generalgeneral interest is in : 00 ENGINEERING (Place a cross against
(2) AERO (3) RADIO (4) BUILDING the branches in which

interested.)

The

MUNICIPAL WORK you are

The subject of examination in which I am especially interested is

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


