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in every shape
and size - steel clips, bronze

clips, stainless
clips, etc., etc.

Here we
show a tiny selection

from the
range we have produced.

enormous own specification.

Our Research
Department

can design
any clip to your

(93 years
of clip -making

experience
is at your disposal)

TER
Sole Makers :
HERBERT TERRY & SONS LTD. REDDITCH. London  Birmingham  Manchester
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Wdl/W
PRESTACON
14~ 61'

Midgee,
writes A.B.

PRESTACON PRESS
and Tools only 55/ -

Complete model
making outfit 84/ -

Speciality Kits (material
for individual models but
not including Press or
Tools) are also available.
Available at Model Supplies
dealers and Departmental

Stores (Toy Depts.)

Model making with PRESTACON is a fascinating hobby. It is

simple and easy to use but its functions are so varied and accurate
that it enables you to give full vent to your creative ability.
See PRESTACON for yourself to -day.

If you have a camera send for
this Trial Set of Chemicals

Doing the work yourself is half the fun of photography. You save
money and have no end of a thrill in making the negatives and ,,;

getting a few prints from them. It's quicker, v ....zz. ,z .. ...,....-,- ,
too. You see the results within a few hours HOME %.,

RAPHOTOGYof taking the snaps. Start, right away, by
sending for this five shilling trial set. It This

PH
64-page book is

sent separately if
comprises :- \ desired. It will be

* r -oz. (25 cc.) bottle of the famous AZOL interesting to oil

developer.
I users of cameras for

it tells how you can
* 4 -oz. tin of Acid Fixing salts. develop your films

* 2 M -Q Pactums, print developer.
and how to make the

aprints from them.

* 25 sheets of Contact paper, size 21 x
* I -OZ. (25 cc.) bottle of 142. Gives all sorts of

1 hints and dodges for

31 inches.
getting good results.

and the easy -to -follow HOME ..k useful information on
It is packed full of

PHOTOGRAPHY instruction book photography. Send

which tells you how it is all done. for a copy to -day.
Enclose three penny

PRICE 1 stamps and nzark
Enclsse I.Q. Write your name and 5/- 8 the envelojoe
address in block capital letters and q PRACTICAL
mark the front of the envelope (Inheasue tea% .Lpici,Pilnirg-

k
k MECHANICS

PRACTICAL MECHANICS OFFER. and full postage. , ,,, I.VA, JA4

JOHNSONS OF HENDON, LTD., LONDON, N.W.4

1-

001'4

MODEL

ENGINEERING
Write for illustrated leaflet to Sole Concessionaires

L. REES & CO., LTD. (Dept. 20),
31135, Wilson Street, London, E.C.2.

Manufacturers of

DRAWING and
SURVEYING

INSTRUMENTS

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A. G Ti-FOR.NTp N LTD
4.1 GAR.T.r1D-E IT. MANCHE/1.-ER 3

T50



362 NEWNES PRACTICAL MECHANICS September, 1949

I.C.S. TRAINED MEN
are in Greater Demand
than Ever-Maximum production
depends on high technical skill, such
as that acquired by 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.

Accouutancy
Advertising
A ero Engineering
Air and Vacuum

Brakes
Air -Conditioning
Architecture
Architectural Drawing
Auditing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Managemen`
Carpentry
Chemical Engineering
Chemistry. I. & 0.
Civil Engineering
Clerk of Works
Coal Mining
Colliery Examiner's
Colliery Overman's
Commercial Art
Concrete Engineering

Diesel Engines
Draughtsmanship

(State which branch)
Drawing Office Practice
Electrical Engineering
Electric Power, Light-

ing, Transmission,
Traction

Eng. Shop Practice
Fire Engineering
Free -Lance Journalism
Fuel Technology
Heating and Ventilation
Hydraulic Engineering
Hydro -Electric
Illumination Eng.
Industrial Management
Joinery
Lettering
Machine Designing
Machine -Tool Work
Marine Engineers
Mechanical Drawing
Mechanical Engineering
Mine Surveying

Mining Engineering
Motor Engineering
Motor Mechanic
Motor Vehicle Elec.
Municipal Eng.
Plastics
Plumbing
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Sales Management
Salesmanship
Sanitary and Domestic

Engineering
Sheet -Metal Work
Short -Story Writing
Steam Engineering
Structural Steelwork
Surveying
Telegraph Engineering
Television Technology
Welding, Gas and Elec.
Woodworking Drawing
Works Engineering

And most of the Technical, Professional, Commercial and Civil Service
Examinations; also U.C.T.A. Exam. in Salesmanship.

(I.C.S. students preparing for Examinations are coached till successful)

If you need technical training: our advice on any matter concerning
your work and your career is yours for the asking-free and without
obligation. Let us send you our special free booklet on the subject in which you
are specially interested. DON'T DELAY. Make ACTION your watchword

The successful man DOES to -day what the failure
INTENDS doing to -morrow. Write to us TO -DAY

Use this Coupon

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD
Dept. 95, International Buildings, Kingsway, London, W.C.2

Please send me the free booklet describing your Courses in

Name Age
(USE BLOCK LETTERS)

Addres'

Addresses for 0 Readers
Australia : 140, Elizabeth Street, Sydney.
Egypt: 40, Shari?. Malika Farida. Cairo.
Eire: Anglesea Street, Dublin, C.4.
India : Lakshmi Bldgs., Sir Phcrozsha Mehta Rd., Fort,

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
N. Ireland : 26, Howard Street, Belfast.
South Africa : 45, Shortmarket Street, Cape Town.

HIGH FIDELITY
REPRODUCTION

TYPE  K

S. G. AROMA, Type ' K'
Moving Coil Headphones supply
that High Fidelity Reproduction
demanded for DX work, monitor-
ing and laboratory purposes, etc.

OUTSTANDING
CHARACTERISTICS

D.C. RESISTANCE 47 Ohms.

IMPEDANCE 52 Ohms at 1,000 c.o.s.

SENSITIVITY, 1.2 x 10-12 watts at I kc.
.0302 Dyne cm

PRICE £5.5.0 PER PAIR
Descriptive Literature on request.

Your local dealer can supply.

*For details of other S. G. Brown Headphones (prices
from 301- to 7716) write for illustrated Brochure " P.M."

Telephone : Watford 7211

SHAKESPEARE STREET, WATFORD, HERTS
-.511111111111111611111111M

You get more for your money at

MC>S
MASTER CONTACTORS
A precision instrument of high accuracy
incorporating electric switch making
and breaking twice per second. Runs for
so hours. Ideal for timing devices.

Only 7/6 Brand New
(carriage and packing 2/6).

LUSTRAPH ONE

MOVING -COIL MICROPHONES
Complete with chromium plated floor
stand. A few only offered at the low
price of
£4 .10 .0 (carriage and packing 101-).

All brand new.

WIRELESS SET No. 19
SUPPLY UNITS No. 1

The portable power unit for the re-
nowned " 19 " set. Comprises a powerful
rotarytransformer with associated smooth-
ing circuits including electrolytic con-
densers. On -off control switch on front
panel with fuses and signal lamp. Input
12 V. D.C., Outputs (a) 275 V. at Ito mA.
D.C. (b) 500 V. at yo mA. D.C. Housed
in a portable steel carrying case with
handle.

car4C/ carriage paid.

JACKETS
Mechanics canvas jacket, very durable,
will give extremely long service. Two
pockets fitted. Only 7/6 post free.

IVALEK Crystal Sets
Brand new and boxed.

Only 12/11 post free.

MAIL ORDER SUPPLY CO.

LOUDSPEAKERS
Our current range is detailed below:
2fin. P.M. Less Transformer .. 12/-
3iim
yin.

" ..
..

13/6
10/6

With transformer, .. ta/6
Nin. P.M. Less Transformer .. 11/6
Bin.
toM.

i, ,3

,, ..
13/6
16/6

x2in. , ss
yin. M.E. (7oo ohms) With Tran.s.- 3916

former
- - 15h

Please add postage and packing, 1;6 per
speaker.

MAINS TRANSFORMERS
A first -grade transformer, input z3o v.,
yo cis A.C. with an output of 4 v. z amps.
Size 3in. x zin. x 4in., weight 3 lb.
Fixing feet incorporated. Brand new.

Only 10/- 'post and packing 1/6).

A1134 -A AMPLIFIERS
A battery operated 2 -stage pre -amplifier
complete with z valves, and packed in
transit cases. Batteries required, 120 S.
H.T., z v. L.T. Valves LDzto, QP22o.
Ideal for microphone, pick-up, or loud
speaking inter -corn. As used with the

s55 and 121 is 6 receivers. Our price
12/6 (carriage and packing 2/-).

M.O.S. NEWSLETTER
A lively publication that catalogues a host
of bargains, gives circuit diagrams, and
much practical information. Send 6d.
for specimen copy or 5.'- for a year's
subscription.

33, Tottenham Court Rd., London, W.1
Telephone : MUSeum 6667.8-9.
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PERMANENT WAY
for Gauge 0. Railways

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

Scale Track parts for Gauge '0 ' Railways.

RAILS. Steel 36In. lengths BATTEN, longitudinal, 361n. lengths
6/- per doz. lengths 6/- per dos.

RAILS, Brass 36in. lengths PANEL PINS ._ 8.1. per packet
121 -per doz. lengths CONDUCTOR RAIL CHAIRS for electrifying

CHAIRS, Slide -on Pattern... 06 per 100 the track ... ... 8/6 per 100
FISHPLATES ... 76. per dozen INSTRUCTION sooKLET ... 6d. each
SLEEPERS. 3in. long ... 3,6 per 100 TRACK LAYING GAUGE ... 116 each
HOLDING -DOWN SPIKES... thl. per 503 CHAIR FIXING JIG 2,9 each
As an example of the low price of these materials, the cost for constructing 18ft. of track is
81 8s. (with brass rails) -21s. (with steel rails). Brass conductor rails for electrifying the

above, 9s 6d.

"BASSETT-LOWKE PUBLICATIONS"
Send Id. stamp for BP112 a new brochure giving details of all catalogues, booklets, etc.,

devoted to models and model -making.

BASSETT-LOWKE LTD
NORTHAMPTON

London : I12, High Holborn, W.C.I.
Manchester : 28, Corporation Street.

takeri

ONLY HEAT REQUIRED TO COMPLETE THE JOB

OBTAINABLE FROM ALL IRONMONGERS
Established 1E134

SIR Wm. BURNETT X. CO. (Chemicals) LTD.

GREAT WEST ROAD, ISLEWORTH, MIDDLESEX

BELFAST TORONTO MELBOURNE
JOHANNESBURG WELLINGTON Ni..

Smee's
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THE NEW

1" CENTRE LATHE
GAP BED, BACK GEARED, I2Iin. BETWEEN CENTRES,
RACK FEED, SCREWCUTTING, SLIDING, SURFACING,

MILLING, etc.

BRIEF SPECIFICATION :
3l in. Centre Height

between Centres
No. I Morse Taper Headstock
No. 2 Morse Taper Tailstock

Full Compound Slide -rest
Full, Set Changewheels

Faceplate, Driver Plate and Chuck Backplate

PRICE Z25-10-0 IMMEDIATE DELIVERY
Fully Illustrated Leaflet post free on request

THE NEW " ZYTO " MOTORISED
33." CENTRE LATHE

(ON STAND)

IMMEDIATE
DELIVERY

Vee Belt Drive
Adjustable Motor Base

h.p. Motor
PRICE L45-15-0 AS ILLUSTRATED

Fully Guarded
Complete with Standard Accessories
Fully Illustrated Leaflet free on request

S. TYZACK & SON, LTD.
341-345, OLD STREET, LONDON, E.C.1

Telephones : CLERKENWELL 8301 (ten lines)
Telegrams t TYZGAR, AVE. LONDON



slat Sets.
Our latest Model
is a real radio
receiver, which
is fitted with a
permanent crys-
tal detector. Why

,not have a set in
your own room ?
91, post 60. De
Luxe Receiver
in polished oak
cabinet, 18 6,
post 1 -.

Spare Permanent Detectors, 2'- each.
When ordered separately. 2 8. With clips
and screws, 2/10. post 3d. Headphones,
brand new, S. G. Brown. G.E.C.. etc., 15....
23/-, and super -sensitive. 30 -a pair. post 8d.
New Headphones, 10 - a pair. Balanced
armature type (very sensitive), 12 6 a pair,
Both post 60. New Single Earpieces,
3/6. Bal. armature type. 4'6:
earpiece, 2/-, post 40. Headphones, in
good order. 4/6 and 56 (better quality.
7/6). all post 6d. Headphones with moving
coil mike, 15/- Similar phones with
throat mikes, 128, post 8d. Headphone
Cords, 1/3 a pair, post 3d. Replacement
Bands, 1/3, post 4d. Wire Bands, 60.
(All Headphones listed are suitable for
use Si ith our Crystal Sets,)

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 8/-, post 6d. BELLS for use with
either the above or batteries. IF-. post 6d.
Ex-R.A.F. 2 -valve (2 -volt) Microphone
Amplifiers as used in 'plane inter -corn.,
in self-contained metal case ; can be used
to make up a deaf aid outfit, intercommUni-
cation system, or with crystal set: complete
with valves, 20;-, post 1/6. Useful wooden
box with partitions to hold amplifier. 2/ -
extra. Ditto, less valves, 10,- One valve
amplifier, complete with valve:9 '6, post l'-.
Hand Microphones, with switch in handle
and lead, 41-. Similar instrument, moving
coil. 7/6, post 6d.
Sparking Plug Neon Testers, with vest-
pocket clip. 3/3, and with gauge, 3'6, Post 3d.
S.B.0 Neon Indicator Lamps, for use on
mains, showing " live " side of switches,
etc.. 3,6. post 4d.

Soldering
Irons. - Our
new stream-
lined Iron Is
supplied with

two interchangeable bits, one each straight
and curved 200/250 v. 50 watts. 9 -. post 6d.
Standard Iron with adiustable bit, 200250
V., 60 watts, 9/6. Heavy Dub iron, 159
watts. 12/6, post 6d. All parts replacea4le
and fully guaranteed. - Small Soldering
Irons, for use on gas, 1 4, Post 4d. Resin -
cored solder for easy soldering, ed. packets,
or 11b. reels, 8/.. postage extra.
Microphones. -Just the thing for im-
promptu concerts, room to room communi-
cation, etc. Bakelite table model, Co ;
Suspension type, 8/6. Post 6d. Mike
Buttons (carbon), 2/-. Moving Volt, 4'6 ;
Transformers, 51, -All post 4d. each.
Rotary Wransformers, 12 v. D.C. input,
in soundproof cabinet, for Car Radio, etc.;
will also light two 230 v. 25 w. lamps in
series, or as a motor, 22/6 each, carriage 2/6.
24v. input ; Output 1,230 v..2 amp. in case,
with suppressors, etc.. easily converted to'
run as a high voltage motor. 25:-, carr. 3/67
Also 12v. input ; Output, 6v. 5 amp., 1$0y0
1016 mA., and 300v. 20,240 mA., 22'6, carriaue3.
Morse Keys. -Standard size keys wired t
work Buzzer or Lamp, 3'-, post 6d. Slightl
smaller keys, 2/6, Post 40. BUZZERS,
3/-. or heavy duty. 4/8. post 5d.
Terminals, brass. 2BA, mounted on strip,
6d. pair. .0005 Airspaced Variable Con.
densers, 2/6. post 4d. .00003 twin gang With
trimmers. 2/6, Post 40. 24 -volt 15 m/m.
M.E.S. Bulbs for model railways, etc.. 1' -
each, doz., post 40.
Fuses. -I amp., packet -of- 10, 2 6,
post 3d. Also 150 mA. and 250 mA. same
price. Bargain Parcels of really useful
equipment, containing Switches, Meters.
condensers, Resistances, Phones, etc., 10/-,
or double assortnient. 17/8: treble, 25/-.
All carriage paid. This country only.
Field Intercommunication Sets, complete
with ringing hand generator, bell, signal
lamp, morse key, relay, in strong metal
case with circuit diagram. 20!- each, carr.
2/6 : 37/8 pair. carr. 3/6. Ex-G.P.O. Tele-
Phone Twin Bells, with box. 5'-, post 9d.
Telephone hand generator, with handle, 7!6,
post 116 : Bell, 4/6, post 6d.
Meters. 15v.. 2iin.. m c, 9'8 ; 150v.. 2in.,
m/c, 10/- : 300v.. 2iin.. mil., 13/8 ; 3,500v..
311n.. mc. 20/- 6,000v., 31in., m c, 574:
15/Nay.. 2in., mc, double reading, ; 100
mA.. 2in., m/c. 7/6 : 40/120 mA, 21n., m/c,
double reading, 8/- ; 3.5 amp. 2in. T.C
5/- : 4 amp., 21in., T.C. in case with
switch, 7/6 ; 20 amp., 2/ in., mil 916. Meter
Movements, 2in. size with magnet and
case (500 microamp.). 2/8, Units con-
taining two movements, 5/.. or with one
100 microamp. and one 500 microamp, 5/8.
All meters post extra. Money refunded
if not completely satisfied.

HIGHSTONE UTILITIES,
58, New Wens lead, London, E.11.

Letters only.
New Illustrated List sent on request with

Id, stamp and S.A.E.
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HIGHSTONE UTILITIES Largest stocks,
best selections

and Bargains
CLYDESDALE

in Ex -Services Radio and Electronic Equipment

Brand New
in maker's carton.
" SIROCCO "

BLOWER, WITH
SHUNT MOTOR

z.7 volts D.C. 1.5 2. 1'50
h.p. 3,000 r.p.m. contin-
uous running, multi -
bladed fan, outlet dia.
21in. Size overall 7 x 5 x
6in., mnt. size 71 x 5 x
41yin. on rack 16 x izin.
with fixing screws,
alb 'um construction.

CLYDESDALE'S
PRICE '

ONLY

17/6d. each' IPAID

Brand New in maker's cartons.
A UNIVERSAL MOTOR

By simple external wiring, full data supplied, for 220-250
volt A.C. or D.C. mains. New method gives better than

1/6 h.p. Ideal for light bench
work, a tin. spindle is available
(when the fan is removed) for
driving. Motor Generator type
29, size ri x 51 x 51in. Input
24 V. 16 a. Output 1,200 V.

zoo mA.
CLYDESDALE'S GC/
PRICE ONLY 'each

CARRIAGE PAID

24 VOLT FUEL PUMP
For Tank mtg., size 71in.
long x Sin. dia. ; flange 41in.
dia. Used, good condition.
CLYDESDALE'S
PRICE ONLY
CARRIAGE PAID. each

Brand New in tropical packing.
Ex. R.A.F. MINIATURE ELECTRIC MOTOR
E524, for 24 volts D.C.
Small dimensions : length,
21in.; dia., tiro. (with
4 B.A. fixing lugs). Totally
enclosed diecast body,
finish grey.
The unit has 4 mm. shaft
tin. long, available for
cdupling.
CLYDESDALE'S PRICE

ONLY 5/11 each
POST PAID.

Brand New.

MINIATURE
230v. A.G. MAINS

MOTOR
Not a converted unit,
operates from 230 V. A.C.
Mains. Single Phase, so
cs. A beautifully made,
synchronous fractional H.P.
miniature Motor. Dimen-
sions: -body, overall length
21in., dia. 21in.; spindle,
length sin., dia. lin.;
black crackle finish.

CLYDESDALE'S
PRICE ONLY
21/- each
POST PAID.

All goods advertised or in our list can be ordered from any of our branches in Scotland,
England and Northern Ireland, or direct from :-

CLYDESDALE
Send now for new illustrated lists.

SUPPLY 2 BRIDGE STREET
CO. LTD.  GLASGOW -

'Phone: SOUTH 2706,9.
Please print Name and Address.

MICIFOILM
TYPE M17

3k" HEAVY DUTY BENCH LATHE
Supplied through leading Tool Merchants.

Extensive
range of

F.ccessories

MYFORD ENGINEERING COMPANY LIMITED
BEEsToN NOTTINGHAM 'Phone: 54222 (3 lines)

07.148A.

YOU
can become a first-class
RADIO ENGINEER
We are Specialists in Home -Study Courses in Radio Engineering,
Servicing, Transmission, Television, Mathematics and Radio Calculations.

Post coupon now
for free booklet
and learn how
you can qualify
for well -paid
employment or
profitable spare -
time work

T. & C. RADIO COLLEGE,
KING EDWARD AVE., AYLESBURY.
e-, - - - - - - -
Please send me free details of your

I Courses in Mathematics, Radio and

Name
(Post coupon In
unsealed envelope I Address

-1(1. stamp.)
1 M.51

Home -Study
Television I

September, 1949

-TAKE UP
PELMANISM
For Courage and Confidence

PELMANISM
is beneficial in

all the affairs of life. That is
its outstanding recommendation to
those who wish to make the best
of themselves in their occupations,
in all their recreations, and in their
social and cultural relations.

Every line written in the Pelman
Course is directly applicable to
some aspect of human life and
conduct. The intention of every
word in the Course is to make
clear to men and women the means
by which they can develop their
powers to the fullest extent so that
they can live more happily and be
more successful -so that, on the
one hand, they will make and use
occasions for profit and advantage
and, on the other hand, be at ease
in any company. Both conditions
are necessary to complete self-
respect and a full life.

Remember -Everything you do is
preceded by your attitude of mind.
Pelmanists are not left to make

the applications themselves. An
experienced and sympathetic in-
structional staff shows them, in
exact detail, how to apply the
principles of Pelmanism to their
own circumstances and aspirations.
Thus every Pelman Course is an
individual Course. Over and over
again our correspondents say in
effect, " I feel that this Course
was prepared for me, and me
only." Substantially this is so,
for the instructional notes and
letters of advice are entirely
personal to the individual ; they
are for him or her only.

Half fees for serving and ex -Service
members of His Majesty's Forces

(Apply for Services Enrohnent Form)

It may be that frustration
or anxiety may come your way ;
if, unfortunately, it does, then
with a mind trained to meet the
vagaries and turmoil of everyday
life, you will be in a position
speedily to overcome these
hindrances and set -backs ; and
eventually be free to devote all
your mental energies to attain a
fuller, richer and happier life.

The general effect of the
training is to induce an attitude
of mind and a personal efficiency
favourable to the happy manage-
ment of life.

Send for the Free Book
The Pelman Course is fully

explained in " The Science of
Success." The Course is simple
and interesting and takes up very
little time. You can enrol on the
most convenient terms. The book
will be sent to you, gratis and post
free, on application to -day to :

PELMAN INSTITUTE
(Established over 50 years),

130, Norfolk Mansions,
Wigmore Street, London, W.1.

Callers welcomed.
PELMAN (OVERSEAS) INSTITUTES : PARIS,
176, Boulevard Haussmann. AMSTERDAM,
Damrak, 68. NEW YORK, 271, North Avenue,
New Rochelle. MELBOURNE, 396. Flinders
Lane. DURBAN. Natal Bank Chambers (P.O.
Bor 1489). JOHANNESBURG, P.O. Box 4928.
CALCUTTA. 102, Clive Street. DELHI. 10
4lipme Road.
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MONTHLY NEWSLETTER

Redbrook Works,
Gawber,

BARNSLEY.
September, 1949.

"R S Vr P'
And so you did with a vengeance.
Our last announcement brought a
record number of enquiries from
" P.M." readers everywhere. The
larger number of correspondents
referred to our mention of
MYFORD Lathes and particu-
larly the " M.L.7." Here then
is a quotation under our Personal
Hire Purchase Plan for the Bench
Lathe less Motor :-

s. d.
Total Cash Price .. 42 5 to
Less Initial Deposit 12 5 to

Balance .. 3o 0 0
Charges at 74% ..

(Min. £3) 3 0 0

Balance to pay .. 33 0 0

By 12 monthly instalments of
£2 15s.

The above ekample merely serves
to give a glimpse into the working
of this sane, business -like plan
which operates over our full range
of machinery and equipment.
For those with limited equipment
it can provide the machine plus
the full range of attachments or
accessories required, in fact any
transaction over £25 is eligible.
We have compiled a complete list
of current machinery offers which
will gladly be sent free on request.
Alternatively, for those who have
already decided upon their require-
ments we shall be pleased to
provide confidential personal
quotations upon receipt of details.
Perhaps it would be as well to
underline the fact that our range
is restricted to quality equipment
only with the accent on prompt
service after sales.

We shall be happy to quote you.

yours Sincerely

TGARNER & SON LIMITED

oatat.;3
Hand & Machine Tool Division

SPECIAL
HANDY CARTON

ENOUGH FOR
200 AVERAGE

JOINTS

MULTICORF SOLDERS LTD MELLIER HOUSE, ALBEMARLE STREET, LONDON, W.I

SOMETHING DIFFERENT !
Make your own records on a " Crown " easy-to-bulld-yourself wire recorder.
Total estimated cost £16, including amplifier, or around £8 if you already have an
amplifier. All parts in stock. Constructional Data and drawings 5'-. post free.
Don't lose your model aeroplane or boat after putting hours of work into it.
Make a radio control and keep the model where you want ft. All parts in stock.
Constructional Data and Drawings 2/6, plus tad. stamp. No licence or previous
knowledge of radio necessary.
Miniature petrol, diesel and compression -ignition engines in stock, all makes,
from 45.- upwards for model aeroplanes, boats or railways. Send 24d. stamp for
list, or state your requirements. Comprehensive stock of all model parts and kits.
Ex-H.A.F. Moyle cameras, 16 mm., 2in. f'3.5 lens, electrically operated from small
dry batteries, cheap and easy to get. Each camera complete with one files and
batteries. 50,'-. plus 1/6 post and packing. Spare films 2'- each, ltd. post.
Mtero-telephones-need no mains or batteries, fine for up-and-down stairs for
the bedridden, restaurant -to -kitchen, etc. Two are needed for each phone -5' -the
two, 5d. post.
Master Clock Units -beautifully made by Venner or Smiths -fitted internal
break -and -break working twice per second. Ideal for flashing small neon signs or
for enlarging timers. 11,0. 1 6 post.
Hydrometers -in steel box. OM, plus 5d. post.
Hand -geared Generators -300 v. output, 75 m A. L.T. 6.2 volts 2 amps at 60
turns per minute, smashing bargain. 1211 each, 1 6 post.
Rotary Converters -230 v. A.C.ID.C. input, 4 V. 'D.C. output for charging small
radio accumulators. 17.6, plus 176 post.

PARK RADIO of MANOR PARK,
676-8, Romford Road, London, E.12.

PLASTICS (MANCHESTER) LTD.
11 Whitworth Street, Manchester, 1. Tel : Cen. 0272-1725.

BUY YOUR SUPPLIES FROM THE LEADING PLASTIC
STOCKISTS FOR THE MODEL MAKER AND HOBBYIST

As Official Stockists for
IMPERIAL CHEMICAL INDUSTRIES LTD.
ERINOID, LTD., and UTILEX, I.TD.

WE STOCK ! !

" PERSPEX " (Acrylic sheet). Clear and all colours sheet and rod.
From 't6in. thick upwards (Standard I.C.I. prices).

" CRINOTHENE " (Brand of Polythene). This is a ductile embossed
sheet about .015 thick in all colours. Sold by the yard, 3410. wide.
Used for lampshades, bags, etc., etc.

" CASEIN " Sheet, Rod and Tubes, etc.
CAST RESIN in a variety of shades and forms.
P.V.C. SHEETING (Admiralty Specification) for Curtains, Aprons,

Rainwear, Shower Curtains, etc.
ACETATE FILM and SHEET. All colours, plain and embossed, for

Lampshades, Fabricating, etc.
Lacquers and Dyes for " Perspex " (Acrylic Resin). Cements, Polishes,

Luminescent Powders, Transfers, Instructional Manuals, etc.
Specialists in fabrication, injection moulding and engraving.
FREE PRICE LISTS AND INFORMATION ON REQUEST.

GALPINS
ELECTRICAL STORES

408 High Street, Lewisham, London,
S.E.I3

(Near Lewisham Hospital.)
PHONE: LEE GREEN 0309.

TERMS: CASH WITH ORDER. (NO
C.O.D.)

THURSDAY EARLY CLOSING

SUMMER SALE -I0 per cent. discount
allowed off all prices for the month of
September.

ELECTRIC LIGHT CHECK METERS
(watt-hour type), ill for 2001250 volt A.C.
50 cycles, all electrically guaranteed ;

amp. load, 151- each ; 5 amp. load, 1316
each ; 10 amp., 211- ; 20 amp., 25!- ; 33
amp., 301- ; 40 amp., 35/. ; 50 amp., 4216 ;
100 amp., 501-. Carriage on all types 21 -
extra.

LARGE TYPE RECTIFIERS. Output
50 volts amp. D.C., input 70175 volts
A.G. Half wave type, 816 each, post 116.
TANNOY P.M. SPEAKERS (Small Hailers),
4 ohm speech coil, complete in wooden
case with output transformer, IS!- each.
carriage 216.

Ex-R.A.F. Type 18 CRYSTAL CALI-
BRATORS. These units contain 100 Ws
crystal two E.F.50 valves. Are complete
less power supply. New ex surplus. A
few only to clear. 351- each.

MAINS TRANSFORMERS (ex -Govt.
surplus). Input, 2001250 volts 50 cycles ;
output, 11001011100 volts at 500 mlamps..
851- each, carriage 716. Another 525101525
volts 150 m/amps 6.3 v. 5 a., 5 v. 3 a.,
301- each, carriage 2/6. Another 3,000
volts 20 mA., 1,000 v. 10 mA., 6.3 v. 4 a..
three times 2 v. 2 a.. these are a large
transformer weighing 20 lbs., size 7in. a
6(in. x 6in., 301- each, carriage 316.

METERS, all ex -Govt. new boxed, all
first -grade moving coil, 2in. scale, 0 to 20
volts, 616 each  0 to 40 volts, 1016 each ;
0 to 10 amps., 151- each. in. scale, 0 to
10 mA., 1216 each ; 350/01350 millivolts,
12/6 each ; another 3 reading type 0 to 50
and 150 volts, 0 to 15 amps., 1716 each ;
another 0 to 4 amps. THERMO coupled,
21.in. scale, 101- each ; another calibrated
50 cycles 0 to 20 volts, 1216 each.

MAINS TRANSFORMERS, Auto type
input 2001250 volts 50 cys. I ph. Output
tapped 14 and 17) volts at 30 amps., 551-.
Ditto with 2 tappings of 4 volts at 20 amps.,
25/. each, carriage 216. Another double
wound 110 volts to 230 volts or vice versa
at 4,000 watts, £10 each, carriage paid.

EX -NAVAL TELEPHONE HAND-
SETS, BAKELITE PATTERN (self -
energised), no battery required, complete
with wall bracket (new), 151- per pair,
post 116. Ditto complete with Buzzer
ringing mounted in weatherproof box, 24
volt required for energising Buzzer only.
complete with Hand -set, 151- each, or 251 -
per pair.
MAINS TRANSFORMERS, Input 2001
250 volts in steps of 10 volts output tapped
6, 12 and 24 volts at 25 amps., 651- each,
carriage 316. Another 230 volts input with
3, 4 volt windings at 5 amps., 251- each.
Another 2001250 volts input, output 6,
12 and 20 volts at 415 amps., 2716 each,
post 116.

PRE -PAYMENT II- SLOT ELECTRIC
LIGHT CHECK METERS, 2001250 volts,
50 cys. 1 ph., 21 amp. load, 301- each, carriage
316 ; 5 amp. load, 351-, carriage 316 10 amp
load, 4216 each, carriage 316.

MAINS TRANSFORMERS, all 200/259
v., 50 cys., I phase input, output 700101700
v. 70 mA., 4 v. 2) a., 12 v. 1 a., 30/- each.
Another 5251525 v., 140 mA., 6.3 v. 5 a.,
5 v. 3 a., 371- each. Another 2.350 v. at
500 mA., 851- each. Mains Smoothing
Chokes, 10 Hy. 100 mA., 61- ; 150 mA.,
816 ; 350 mA., 251- ; 5 Hy. 250 mA., 1716.

EX-R.A.F. MICROPHONE TESTERS
(new). These consist of a Ferranti 0 to
450 mA., 2)in. scale meter shunted to
I mA. incorporated Westinghouse Rectifier,
the whole encased in polished teak case.
calibrated at present 0 to 10 v., 25/. each.
MAINS TRANSFORMERS, input 200-
250 v.. 50 cycles, in steps of 10 v. Output
450101450 v. 250 mA., 4 v. 4 a., 5 v. 4 a.,
6.3 v. 8 a., 6.3 v. 8 a., 6216. Ditto 450101450
v., 250 mA., 6.3 v. 4 a., 5 v. 4 a., 4 v. 8 a.,
4 v. 8 a., 601.. Another 5001350101350
500 v. 250 mA., 6.3 v. 8 a., 0, 4, 5 v. 4 a.
twice, 6.3 v. tapped at 2 v. 2 a., 6716. Another
350101350 v., 300 mA.. 4 v. 8 a., 4 v. 4 a.,
6.3 v. 4 a., 6.3 v. tapped 2 v. 2 a., 5716.
Another 500101500 v. 300 mA., 6.3 v. 8 a.,
6.3 v. 8 a., 6.3 v. 4 a., 4.4 a., 5 v., 4 a., 6716
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TO AMBITIOUS
ENGINEERS

This enlarged and entirely new
edition of the valuable Handbook
"ENGINEERING OPPORTUNITIES"
For 21 years this unique book has been a guiding light to Engineers all over the world. More
than t,000,000 copies have been distributed . . there have been 104 editions. Still the demand
continues I After months of research, we have been able to produce a better and even bigger
" ENGINEERING OPPORTUNITIES " packed from cover to cover with vital, up-to-the-
minute information that every engineer requires-information you must have if you want rapid
promotion, higher pay, and one of the many worth -while appointments open to technically trained
men.

176 PAGES OF PRACTICAL GUIDANCE
" ENGINEERING OPPORTUNITIES " ex-
plains the modern, quick way of preparing in
your spare time for recognised engineering

examinations, outlines hundreds of examination

and non -examination courses in all branches of

Engineering, describes the benefits of our Em-
ployment Dept., and enables you to visualise
a secure, better paid and more important position

for yourself.

We definitely Guarantee

"NO PASS NO FEE"
B.I.E.T. has helped thousands of ambitious men. We can

and will help you. It will cost you no snore than a stamp to
inquire, and in any case " ENGINEERING OPPORTUNITIES " is well
worth having. It will reveal many opportunities you are now missing and,
if you are earning less than £m a week, will be of special interest to you.
Make sure of your FREE copy by posting the coupon now.

POST THIS COUPON TODAY !
(Write if you prefer not to cut page)

Please send me FREE and entirely without obligation a copy of the new and
enlarged edition of " ENGINEERING OPPORTUNITIES."

NAME

ADDRESS

I am interested in

(State subject, exam., or type of appointment that appeals to you.)

I BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
410A Shakespeare House, 17-19 Stratford Place, London, W.1

WHICH IS YOUR SUBJECT?
Mechanical Engineering
A.M.I.Mech.E.-CITY & GUILDS-General
Mechanical Eng.-Maintenance Eng.-Die-
sel Eng.7-Sheet Metal Work-Welding-
Metallurgy-Machine Drawing & Design-
Refrigeration, etc.
Electrical Engineering
A.M.I.E.E. - CITY & GUILDS - General
Electrical Eng.-Installations-Illuminating
Eng.-Electrical Science-Electricity Sup-
ply-Meters & Measuring Instruments-
Mains Eng., etc.
Radio & Television
A.M.Brit.I.R.E. - SERVICING CERTIFI-
CATE-C. & G. Telecommunications-
General Radio Eng.-Radio Servicing-
Television Servicing-Sound Film Pro-
jection-Electronic Eng., etc.
Production Engineering
A.M.I.P.E.-Works Management-Fore-
manship-Staff Supervision-Planning Eng.
-Costing, etc.
Automobile Engineering
A.M.I.M.I. - CITY & GUILDS - General
Automobile Eng. - Automobile Repairs --
High Speed Diesels-Garage Management,
etc.
Building & Civil Engineering
A.M.I.C.E. - F.R.I.C.S. - L.I.O.B. --
General Building - Architectural Draw-
ing-Sanitary Eng.-General Civil Eng.
-Surveying-Specifications & Quantities
-Heating & Ventilating-Painting &
Decorating - Plumbing - Carpentry &
Joinery-Timber Technology, etc.

PLASTICS - DRAUGHTSMANSHIP-
AERONAUTICAL ENG.-FORESTRY

SOME LETTERS AFTER YOUR NAME
A.M.I.Mech.E. A.M.I.E.E. A.M.I.C.E.
F.R.I.C.S. A.M.I.Struct.E. L.I.O.B.
A.M.Brit.I.R.E. A.F.R.Ae.S. A.M.I.P.E.

HUNDREDS OF OTHER COURSES
(Tell us what interests you)

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN TIE WORLD
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IC VI
to the paper shortage "The Cyclist," "Practical Motorist," and

temporarily incorporated.

Editor: F. J. CAMM

SEPTEMBER, 1949

The Advance of
L. P. R.

THE initials L.P.R. refer to long play-
ing records, which have been on
the American market for some time.

Gramophone records are recorded, and must
be played, at a turntable speed of 78 r.p.m.
These new long playing records are recorded
at speeds of 45 r.p.m. and in some cases
331 r.p.m. and they give, of course, a much
longer playing time for a given size of disc.
Their introduction to the American market
has caused dealers to unload 78 r.p.m. in-
struments at greatly reduced prices and an
instrument which in America cost sixty
pounds or so is now being retailed at about
ten pounds.

The new gramophones are designed to
take records playing at 78, 45 and 33+ r.p.m.
I understand that although research is going
on over here it may be some time before
the British public will have benefits of this
great advance. It seems curious that odd
speeds such as 78, 45 and 331 should be
chosen. There is no valid reason why the
speeds should not be 8o, 40 and 30-much
more convenient for calculations and for
design of motors.

It is understandable that in difficult times
manufacturers who are concentrating on ex-
port are not anxious to disturb conditions
on the home market already sufficiently
chaotic and disrupted by the continuation of
war -time controls and the superimposition
of post-war controls. In America, however,
the new system has taken the country quite
by storm and it can be stated with certainty
that L.P.R. will eventually replace the older
system throughout the world.

Recording technique has made enormous
strides during the past fifty years. I often
wonder what the real history of the world
would be had recording technique been in-
vented a couple of thousand yearl ago.
History of past centuries has been largely
dependent upon historians anxious to por-
tray national history to the credit 9f the
particular country concerned. An English
book on English history differs in important
details from a French or German hbok on
English history. What we claim as victories
other nations have claimed as victories, too.
The earliest method of recording the spoken
word was by means of engravings on stones
and, later, on the earliest form of p per
made from papyrus leaves. It would be nice to
know what Gladstone really did say in 1888,
what Napoleon said when he landed on
Elba, and the remarks of Canute when he
commanded the waves to recede. Is the
story of Bruce and the spider really true, and
did Alfred really burn the cakes ? It is
true to say that all history is inaccurate
because of the lack of methods of recording
scenes and the spoken word.

Fortunately, the history of the world from

"Home Movies " are

ICS

No. 191

By THE EDITOR

Recording Technique
the middle of the last century will not be
in any doubt. We have photography, by
means of which are recorded famous battles,
famous persons and notable events which
can leave no doubt in the mind of a future
historian as to the venue of an event, the
people there and what they -really looked
like. Prior to the invention of the camera
we relied upon oil paintings, water colours
and black and white drawings ; few artists
are accurate in their delineations. They
portray as they would like a person or a
scene to appear rather than as it really is.
Even spoken words of past centuries are not
accurately recorded, for there was no short-
hand then, no wire recorders, no photo-
electric cells to records on celluloid, no wax
discs. To -day we have the wax disc, the
wire and tape recorders, the sound track on
celluloid, the talkies, shorthand and many
other methods of recording sound and scenes.
Future generations will be able to hear and
actually see our King, Mr. Winston
Churchill, Mr. Attlee and other famous
people speaking long after they have de-
parted to that bourne from which no traveller

SUBSCRIPTION RATES
including postage for one year

Inland - - - 10s. 6d. per annum.
Abroad - - - 10s. 6d. per annum.
Canada - - - 10s. 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.

Registered at the G.P.O. for transmission by
Canadian Magazine Post.

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

forbidden.
NOTICE TO INTENDING CONTRIBUTORS

THE EDITOR OF PRACTICAL MECHANICS is always
pleased to consider manuscripts suitable for
publication in the columns of this journal. As a
general guide, articles should be about r,zoo

 words in length, although where the subject
warrants it, the article may be extended to 2,0oo
words. Short articles of soo to 750 words are
also accepted.

To avoid the possibility of overlapping,
intending contributors are advised to write
in the first instance to the Editor, giving a
brief outline of the article they intend to
write, and at the same time enclosing
details of their qualifications.

MSS. should be typewritten, using one side of
the paper only, and double spacing. Preferential
consideration will be given to those MSS. which
are accompanied by sketches and/or photographs,
and these should be properly captioned.

The Editor does not hold himself res-
ponsible for the safe custody of manuscripts,
but every effort will be made to return
unaccepted contributions if a stamped and
addressed envelope is enclosed. All corre-
spondence intended for the Editor should
be addressed : The Editor, PRACTICAL
MECHANICS, Tower House, Southampton
Street, Strand, W.C.2.

returns. Later generations will be able to
hear the voice of Caruso and the great divas
of our time and not rely upon written
impressions.

Wire Recording
WIRE and tape recording are making

great advances. At present the fine
wire used on some recorders has certain dis-
advantages. One of them is that it tends
to stretch after frequent re -playing, giving
rise to flat notes and slurred speech. More-
over it is not perhaps quite so permanent
or durable as a wax disc. It has, however,
the great advantage that a lengthy recording
can be played continuously without frequent
changing of records, without needle scratch,
and moreover such a recording occupies but
a fraction of the space of an equivalent num-
ber of wax records. Also, with certain
instruments the wire can be demagnetised
and used for a fresh recording.

Many years ago a photo -electric instru-
ment which achieved somewhat the same
results was marketed in this country. It
consisted of the usual motor, a phote-electric
cell and a reel of strip celluloid on which was
recorded the music or the speech, as on the
sound track of a talkie film. It was bought
tip and put into cold storage. From this
it will be seen that the gramophone as it
has developed from Edison's famous inven-
tion is undergoing a scientific metamor-
phosis, and it will not be many years before
our present disc machines are as obsolete
as the old Edison cylinder, with agate
stylus.

The Kew A Tests
AS readers interested in horology will

know, at regular intervals the National
Physical Laboratory conducts tests of watches
and awards the Kew A certificate for those
which pass, awarding marks according to the
performance. The test lasts for 44 days,
and watches are tested for a number of days
in the pendant up, pendant right, pendant
left, dial up, and dial down positions and
also for temperature compensations in tem-
peratures varying from 42 degrees Fahren-
heit to 67 degrees Fahrenheit. The system
of awarding marks is complicated, and is
given in full in my hand -book entitled
"Watches: Adjustment and Repair." There
is also a less- rigorous test known as the
Kew B, but this is of much shorter duration,
and the limits are not so stringent.

Of course, most of the watches which are
submitted are of extremely high grade, many
of them indeed being hand made, as are
my own watches which have obtained Kew
A certificates.

It takes many. months of work to tune up
and rate a watch for these tests, as may be

(Continued on page 384)
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A Film Strip Projector

Fig. 2.-The projector with lamphouse

WITH the coming of film strips on a
wide variety of subjects, and not
wanting to go to the expense of buy-

ing a projector for home use only, I
designed and built the projector shown in
the accompinying illustration (Fig. 2). Being

3

Fig. L-The lamphouse chassis.

lah amateur photographer with a reasonable
knowledge of photo -optics and a user of a
" Reflex-Korelle " camera (with which the
accompanying photographs were taken) I
have not gone out for mathematical or optical
perfection, but have endeavoured to produce
to

projector to throw a good 3ft. x 2ft.

F, lm Gate
/"X /.

Note Direction
of Crain

Fig. 5.-Deral!s of film rate..

removed.

Details of Construction of an Efficient Home -

constructed Unit

By W. J. KAY

picture at a distance the tin case, as shown. By the way, it is
of about 8ft. necessary to provide a vent hole in the cork.

The moderately
priced range of film-
strips by " Photo -
Union " and " The
Cartoon Film Strip
Co." is suitable for
the downward move-
ment provided.
Constructional

Details
The projector is

made chiefly of tin
and five-ply wood.
The baseboard (Fig.
2) is min. x 8in. and
on this is fixed the
lamphouse chassis.
This is yin. long by
Sin. wide and Sin.
deep with holes along

both sides of the top to assist ventilation ;
both ends are left open, and the irOide and
the section of the baseboard it covers should
be given a coat of dead black paint before
fixing to the baseboard by screws from
underneath.

The illustration, Fig. 2, of the projector

Edge of
Pefleaor
Pulled obt

Support Bracket
3s Aluminium Sheet

Fig. 3.-The reflector and its support.

with lamphouse removed shows the method
of mounting the lampholder and reflector ;
the bottle contains water, slightly clouded ;
which acts as a diffuser and prevents the
burning of the film by the " hot spot "
caused by the reflector.

Lamp and Reflector
Now a word about the electrical side of

the projector. The lamp is a " Lucas Auto-
mobile " No. 90 (t2volt. 6owatt.) fixed In a
suitable holder and fed from a transformer.
The last two items were obtained cheaply
from Government surplus.

A cycle headlamp reflector 31in. diam.
and tin. deep, correctly focused, directs the
maximum amount of light on to the film.

The best position for the lamp will be found
by trial and error, and the reflector must be
able to move around the lamp as well as
along the optical axis. This is best done by
having the holes in the reflector support,
Fig. 3, large enough to give good clearance
for the screws ; the bottle is h:ld firm by

Detail of
Soldered
Corner Pieces

Fig. 4.-Details of lamphouse.

Lamphouse
The lamphouse should present no difficulty

Cut two pieces of medium gauge tinplate
'tin. x 8 in., bend the ttin. side over to a
right angle rein. from the end, screw both
to chassis and place a piece of cardboard
about postcard thickness between chassis and
tin to allow for easy removal when complete.

The front and back can now be cut
9in. x Sin. and a On. diam. hole cut in the

Fig. 6.-The film gate and winder shaft.

tR
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front end 6in. from the bottom; the ends can
now be soldered to the sides, which are
attached to the chassis.

The lamphouse top can be cut and shaped
and then fixed with four 3/[6in. Whitworth
screws to the lamphouse sides with lin. dis-
tance pieces inserted (see Fig. 4) and
soldered to the lamphouse ends.

To make the light trapping more effective
four small pieces cut to shape can be soldered
in position as shown in the inset, Fig. 4.

Cilm Gate
The film gate of five-ply wood measures

81in. x 4in. Before cutting make sure the
grain of the top layer runs across (see Fig. 5)
so that when a layer 35mm. wide is cut out
the layer underneath runs from top to bottom
to give a smooth track for the sides of the
film strip.

Washer

Spring

Clear Hole
For 4 QA. Screw

Nut

Fig. 7.-Plan of gate and pressure plate.

A further layer the width of picture area
can then be cut out.

The idea to follow is that during the
passage of the film down the gate only the
sides are touching, nowhere does the picture
area come in contact with the gate or

Cardboard Tube

2 [

liDia. Approx. 2" Focus
Single Lens

Fig. io.-Lens mounting details.

Fig. r r.-Projection lens tube and mounting.

pressure plate (see Figs, 6, 7 and 8). The
winder shaft should be friction held. For
the roller, part of a cigarette machine roller
was used, and being made of hardwood it
stood drilling without splitting. A spring
clip out of an electric kettle connector was
found ideal for holding the film on to the
roller.

The gate is fixed to a piece of hardwood

Film

Pressure Plate
Locating Pins

Whitworth ` Baseboard

Fig. 8.-Side and front views of gate,
pressure plate, and lens tube mounting.

tiin. square and 6in. long, with lin. Whit-
worth screws, the holes in hardwood allow-
ing enough clearance for .the final lining up
of the optical axis.

The pressure plate measures 3in. x 3in.,
and its construction is -clearly shown in
Figs. 7, 8 and 9.

Projection Lens
The projection lens is a watchmaker's

eyeglass of 2in. focus mounted in a card-
board tube, which should be a sliding fit on
the tin tube attached to the pressure plate.
Fig. to shows the approximate lens mounting
sizes for a 2in. lens.

The lens aperture should be " stopped
down," to about The amount of stop-
ping down required to ensure good definition
will depend on the quality of the lens.

The adjustment of the projector when
complete should be in the following ordq:
arrange the lamp and reflector on the lamp -
house chassis so that the beam of light will
pass through the centre of the hole in the
lamphouse front, then move the combined

Fig. 9.-Projection s tube and pressure plate.

film " gate," pressure plate -cum -lens panel,
so that an evenly lit screen is obtained.

Give a coat of dead black paint to all
parts where it is necessary to cut down light
reflection. Finally, there may be variations
in construction to suit personal tastes and
materials available, but the projector
described will give good results if the
necessary care to work to reasonably fine
limits is taken.

A Blow -lamp
A Useful and Easy Modification

By E. S. BROWN

MOST readers are familiar with the
annoying habit of some blow -lamps

frequently going out, especially at some in-
opportune moment when reignition is diffi-
cult, as for instance when one is on a ladder
engaged in paint burning. The cause of
this fault is mostly due to the underheating
of the burner throat. Any slight deviation
of the paraffin vapour from the throat of
the burner is sufficient to put the lamp out,
as the vapour will not automatically re-
ignite as the throat temperature is below
the flash optimum of the vapour.

Some blow -lamps are more prone to this
fault than others, but all are more or less
subject to this annoying defect under cer-
tain conditions of use. It is, however, not
very difficult to effect a cure, and a glance
at the accompanying illustration will show
how this can be accomplished.

The burner is removed completely from
the lamp, exposing the looped vaporising
tubes. At the end of same is twisted a small
piece of t/ [6in. steel or iron wire, and the
lamp is then reassembled. During the
action of the lamp, the wire quickly becomes
heated to a very bright redness. This in-
candescent wire, positioned in the direct
vapour stream, instantly reignites same

Improvement
should a momentary deflection occur, and
the lamp will continue to burn for as long
as required.

Showing the position of the wire twisted on the
loop of the vaporising tubes.
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Constructin
The Modern Revival of an Old-

time Keyboard Instrument
By J. F. STIRLING

THE sustained interest which has been
shown in recent years in the simple
clavichord as an instrument of

musical enjoyment has resulted in a number
of British craft -workers producing these
keyboard instruments for commercial sale.

Some exquisite instruments of this type
are, nowadays being turned" out, instruments
in which the whole art of the craftsman -
musician is manifested ; instruments, indeed,
which are as perfect in their simple way
as the finest concert grand pianoforte which
ever appeared on a public platform.

The modern piano is the direct descen-
dant of the old-time clavichord. Both are
instruments of percussion. But, apart from
thzt single fact, there is very little else in
common between them. The piano, even
in the hands of the most skilled of players,
is clearly a mechanical instrument. In it
an essential and more or less complicated
mechanism in interposed between the
fingers of the player and the strings of the
instrument, whereby the player is continu-
ally under the necessity of obtaining his
tonal effects by a process of literally throw-
ing felted hammers at the strings. In fact,

a Clavichord

Showing the layout of the clavichord with its strings in position.

before the pianoforte key has reached the
bottom of its descent the player has lost
all control of the hammer, for once the
playing mechanism or " action " throws the
hammer at the string the player cannot by
any conceivable means control, vary or
modify the sound which it produces.

This is not the case with the clavichord.
Essentially, all that a clavichord consists

The keyboard of the instrument.

of is a set of tuned strings which are struck
by small upright brass members or " jacks "
which are mounted on the ends of the keys.
The principle of the instrument is shown
in the diagram on this page, from which
illustration it will be seen that, unlike the
pianoforte hammer, the clavichord " jack
is at all times under the control of the player.
It is, indeed, as much under the player's

direct guidance as the
fingers of the violinist
when pressed against the
strings of his fiddle.
The "Bebtmg "

It is for this reason
that the clavichord is
capable of such a wide
range of tone quality and
variation. In fact, the
clavichord is capable of
producing a vibrato effect
(or " bebung," as it was
traditionally called by the
Germans, in whose
country the clavichord
was most popular) merely
by a rapid alteration of
finger pressure on the
key. Here, of course, the
clavichord copies the
violin in its effect, an
effect which cannot be
produced directly by any

A modern clavichord in an inlaid case of figured
walnut. It is an exact copy of a 57th century

instrument.

other keyboard instrument in use to -day.
Except, perhaps, for the organ in its

cruder forms, the clavichord is the oldest
of the keyboard instruments. Deriving its
name from the Latin clavis, " a key," it
was popular, particularly on the Continent,
as far back as the fourteenth century. But
it reached its zenith as a practicable instru-
ment in the late seventeenth and early -
eighteenth centuries, after which time it
began to decline under the competition of
the much more powerful harpsichord, in
which instrument the strings were mechanic-
ally plucked instead of being directly struck.

Although the clavichord, musically speak-
ing, is a very beautiful and a very delightful
and simple instrument to play, it has one
decided drawback, and any reader who
essays to construct one of these instruments
should realise this deficiency at the outset
of his constructional efforts. It is this: the

Close-up
view of a portion of thf
double row of wire -attachment pins
on the left-hand side of the instrument.
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(Top) The front end of a white key. (Middle)
The front end of a black key. (Bottom) The
rear end of a key, showing the upright brass
" jack" and the lead inset at the extremity

of the key shank.
clavichord, although it has a very wide tonal
range, has a very small tonal power. It
is a very sweet and mellow instrument,
its voice is never much above a whisper
of tone compared with modern standards.
This being the case, the clavichord must
be used exclusively as a solo instrument.
Its tone, under these circumstances, will
be sufficient to fill a room. But should an
attempt be made to combine it, by way of
accompaniment or otherwise, with any other
instrument or with the human voice, the
clavichord will at once be drowned out by
the greater vigour of the competing tone.

So that whosoever makes and uses a
clavichord has got to put up with these
severe tonal limitations. If he requires
greater tone he must go to the piano.

Advantages
But there are advantages in the very

drawbacks of the clavichord. You can play
to your heart's content without disturbing
any sleeping member of the family. You
can practise the instrument t2 hours a day,
seven days a week (if you have a mind to),
without receiving pertinent and indignant
complaints from your next-door neighbour.

Lead /nset

Brass Jack

Felt Covered
Ledge

And the average clavi-
chord is fairly compact
and light in weight, in
consequence of which
you can take it about
with you and even sit up
in bed to play it. Played
with average skill, it will
give you music, as dis-
tinct from mere noise.

The clavichord is rec-
tangular in shape, being,
on an average, about 4ft.
long, iZft. wide and
about 4in. deep. Pro-
vided with an upward -
rising lid, it has the
appearance of a shallow
box which can be rested
on a specially designed
underframe or else laid
on a table or on any
other suitable support.

In its heyday the clavi-
chord was made in many
beautiful designs, and, as
previously mentioned, the
whole art of the crafts -
than was given over to it.
But the modern reader
may elect to make his
clavichord in any kind

point in making an instrument more than
4ft. in length, whilst an instrument under
3ft. long would have a very restricted com-
pass. It is best, therefore, to decide on
a 4ft. instrument, which allows for 51 keys,
giving a tonal range of two octaves and two
notes above " middle C " and exactly, two
octaves below " middle C," making four
octaves and two notes altogether.

The working diagram accompanying this
description will give the constructor all the
necessary dimensional information for the
building of the instrument. It must be
stressed,, however, that the dimensions given
therein are merely approximate ones. They
can be varied at will according to the indivi-
dual ideas of the instrument maker.

Constructing the Keys
If there is any practical difficulty at all

about the making of a clavichord it will
concern itself merely with the neat and
accurate construction of the keys. There are
readers who may be in a position to utilise
keys removed from an old and worn-out
piano. In this event much of the work will
be simplified and the rest of the instrument
may, as it were, be built around the four -
octave range of keys.

But those who have to make their own
keys should note that the old clavichord keys
were somewhat smaller than those -A its

The layout of the clavichord with its strings removed.

of wood which he may have available.
If one of the " furniture woods "-oak,
mahogany, walnut-are chosen, such woods
may be inlaid and polished, and a
very handsome -looking instrument will
result. But equally satisfactory will be the
instrument which is made in a common,
well -seasoned wood and which has been
painted a suitable colour, such as a dull
green or a dark red. Instruments of this
type will be quite in keeping with many
of the old clavichords which were similarly
lacquered and sometimes additionally
decorated by a few gold lines around the
sides and lid of the case.

One thing is essential, however. The
base and sides of the case should not he
of plywood, although the lid may be made
in this material. The clavichord needs a
solid wood case and sides to develop its
feeble resonance. Apart from this feature,
however, practically all the other parts of
the instrument may be built up in suitable
plywood if needs be.

The clavichord constructor should, after
choosing his wood and deciding on his final
decorative scheme for the instrument, decide
upon its overall dimensions. There is little -

Fulcrum Pin

Key

Showing the simple principle of the clavichord. When the key is depressed, the "jack"
or " tangent" rises and strikes the wire.

pianoforte descendant. Whereas the modern
piano " white " key measures nearly 6in,
from front to back, the old clavichord was
only 4-lin. " deep." Its width was about the
same as that of the modern piano key, that
is to say f in., so that the key constructor"can
take his exact measurements from any piano-
forte key.

The old clavichord keys were often made
in ebony in place of the modern " white "
keys, solid ivory being used for the modern
" black " keys. But frequently, too, the
entire keyboard was constructed in boxwood,
and sometimes in mahogany. The clavi-
chord illustrated in these pages has a maho-
gany keyboard. Amateurs, therefore, would
be well advised to choose this readily -worked
wood for making their keys, since the whole
key and key shaft behind it may be made in
one piece and with the minimum of difficulty.

Alternatively, it is quite feasible to make
the keys in plywood of suitable thickness.
This material would certainly ensure against
warping or twisting, which would render the
free operation of the keys impossible. If
wooden keys are chosen their playing surface
should not be varnished, since this tends to
make them slightly tacky under the natural
oil and moisture of the fingers. The best
treatment to give them is to brush them over
with a shellac polish and then, after drying,
to rub away the polish with fine sandpaper,
leaving a perfectly smooth and well -filled
wood surface. This is then lightly rubbed
over with a hard wax polish.

Take care to round the front upper edges
of the " white " keys very slightly and to give
a still greater degree of " roundness " to the
" black " keys, otherwise the player's fingers
will be apt to catch unpleasantly on
" corners."
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The baseboard of the instrument should
be two boards of at least tin. wood, joined
in the middle. Having provided this, build
up the sides so that the overall dimensions of
the instrument become manifest.

It is now necessary to provide the stout
" plank " in which the tuning pegs of the
instrument are to be fitted and, also, the
wooden member which must hold the pins
to which the opposite ends of the wires are
attached.

The Tuning " Plank "
The tuning -peg " plank." should prefer-

ably be of well -seasoned beech wood, but in
lieu of this, playwood of sufficient depth may
be used.. The, position of the tuning -peg
" plank " for the instrument will be seen in
the diagram, and also that of the narrower
IS plank- ' on the opposite side of the instru-
ment in which the attachment pins are to be
driven. Note that this latter member is
continued along the rear side of the instru-
ment. Since these members must be abso-
lutely unyielding they must be firmly glued
down to the base and sides, and, also, they
should be screwed down, using countersunk
screws inserted into the wood base of the
instrument.

NEWNES PRACTICAL MECHANICS

into position and,
also, tacked down by
small panel pins.

Soundboard Timber
The nature of the

wood used for the
soundboard may pre-
sent a problem. Fir,
spruce, pine and syca-
more are the best
woods, and, of these,
the best specimens
are those which have
a long, parallel grain.
Again, the id eal
soundboard should be
made in one piece,
being not more than
}in. thick. In practice,
however, it will be
found advisable to join
two or more selected
wooden pieces to make
up a soundboard of
the necessary. width. A close-up view of the clavichord interior showing an adjacent pair of
This will not affect the "black " and " white" keys in position. The manner in which they
tone provided that are positioned is clearly shown.
similar material is

September; 1949

The layout of the clavichord after the removal of the keys. Note the two rows of upright metal
pins on which the keys operate.

We have now to consider the soundboard,
the " heart " of the instrument. This is
usually square in shape and it is glued down
at its edges over the tuning -peg " plank "
and, also, on to narrow wooden supporting
rails all round it. The soundboard should
not be screwed down, but its edges, for the
sake of neatness and extra strength, may be
covered on its upper side by a wooden fillet
running all round it, this fillet being glued

thus joined and that the joints are perfectly
sound and rigid.

If any of the above woods are not avail-
able, mahogany or walnut or fruitwood may
be used, but oak should be eschewed on
account of its coarse grain, and plywood is,
of course, inadmissible for this purpose.

Before fixing the soundboard finally into
position the " bridge " must be attached to
it. In the clavichord the " bridge " takes the

N. B. "Down"' Following a Dimension indicates
That it is Taken From The Upper
Surface of The Surrounding Edge

SCALE hid

form of an " S "-shaped strip of wood, tin.
high, fin. wide at its base and tapering to
about }in. or 3/16in. wide at its upper
surface. The strings of the instrument pass
over the bridge between little steel or brass
pins which are inserted into its upper edge.
The strings press downwards on to the bridge
and so convey their vibrations to the ampli-
fying soundboard which vibrates in sympathy
with them.

The bridge needs careful construction. Its
exact shape and positioning is not very
material, but the " S " bridge is the tradi-
tional form and is apparently the best. The
bridge may be cut out of solid wood, but
plywood may be employed just as well pro-
vided that it is of perfectly uniform construc-
tion, and is free from flaws.

After cutting out the bridge and smoothing
its base and sides, its narrow upper edge must
be marked out to receive the guide -pins for
the strings. These must equal in number
the number of strings in the clavichord plus
one more. The exact spacing of the guide -
pins on the bridge will be determined by the
spacing of the tuning pegs.

(To he concluded.)
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General layout of the clavichord. This instrument is a modern copy of a German " Ruckens" clavichord C.1700. It has 51 keys.
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Jet Reaction Power Models
Various Types of Jet Power Engines

for Model Aircraft and Boats
By C. E. BOWDEN, A.I.Mech.E

(Continued from page 348, August issue)

Notes on Operation
The fuel consumption is approximately

three times as great as the " hot " racing
so c.c. class petrol motor. The latest
Dynajet Red Head produces over 41lbs.
static thrust.

Ram air as the model's speed rises
increases thrust and must be allowed for in
the design of the model.

If air bubbles get into the fuel line the
motor will cut dead, whereas a reciprocating
engine will generally misfire and keep going
through flywheel effect. There is no fly-
wheel on a jet engine of this type. It is
therefore vital to ensure a perfect flow and
the fuel pipe must not be smaller than jin.
bore internally. An undercarriage and wheels
which do not cause undue bumps on take -off
are necessary. On many occasions I have
watched modellers trying to get their control -
line jet jobs into the air and the engine cuts
shortly after it commences the take -off run.
They blame all sorts of things, except the
true fact that the model is bucking and
therefore causing uneven fuel flow. Air
wheels are not often suitable because they
cause a bouncy take -off. The solid rubber
control -line type are best.

Never look down the business end of the
tail pipe to see if the spark plug is sparking
properly. There may be some petrol in the
pipe which may suddenly give a blast with
very unpleasant results. Never touch the
engine when it is working as it glows red
hot. It must be mounted on the model with
a good air space for insulation, and it should
have a shield or asbestos protection on the

model immediately
below the engine.
Steel straps should
be used rather than
thin aluminium,
which have been
known to burn
through.

Petrol feed should
always be arranged
to suck up and not be
gravity fed, as this
may cause a fire by
allowing fuel to col-
lect in the combus-
tion chamber.

To start, it is
usually a good plan
to " choke " the nose
orifice by the fingers
or a rag to enrich
the mixture. One
soon learns the best
amount of choke to
give to suit indivi-
dual engines.

Finally, remember that petrol is highly
combustible stuff, and an open flaming
exhaust can be a source of danger if
operated by an irresponsible person ; and do
not forget one is dealing with a lot of power
which builds up due to ram effect.

The Model Gas Turbine
Several experiments have recently been

made with a gas turbine for model work and
I am therefore illustrating the general prin-

ciple in Fig. 7 (See
previous issue). It is
only a matter of time
before we have turbo-
jets like miniatures of
the most usual full-
size jet engine com-
mercially obtainable.
M r. McEntee, t h e
editor of the we
American model air-
craft journal, "Model
Airplane News," tells
me he has heard from a
Swiss reader who
claims to have

Fig. 8.-The writer's free-
fitght flying -boat powered by
a dynajet has been found
to be too fast because of the
immense power when " ram
air " effect comes in. It
now awaits a smaller jet

motor.

Fig. 9. - This Dynajet-
powered model is flown in
England on control lines,
and is capable of well over
coo m.p.h. Note the fuel
is suction fed from a tank
just in front of the motor's

nose.

Fig. so.-This fine example of a control line jet model comes from
America, and has an enclosed Dynajet with suitable heat insulation.
The air intake is situated inside the open cockpit. (Photo by courtesy
of The Dynajet-Aerodynamic Co., Dayton Municipal Airport,

Vandalia, Ohio, U.S.A.)

successfully flown a model of the American
Grumman F9F, powered by a genuine
model gas turbine he has built. The gas
turbine draws in its own air supply by a
compressor (fan) at the front of the motor.
The air is mixed with fuel and the mixture
bUrns and expands in one or more flame
tubes. The resulting gases drive a turbine
at the rear of the engine. This turbine is
mounted on a shaft with the compressor at
the other end, so that the turbine drives the
compressor, which in turn provides the air
for combustion. It is quite a simple basic
principle, but requires some care in design and
careful selection of metals to stand up to the
high operating temperatures. It may interest
readers to hear that the exhaust gases emerge
from the tail end of a full-size gas turbine
at over s,000 m.p.h.

Models Suitable for Jet Engines
The great power of existing engines obvi-

ously means that they are particularly suit-
able for control -line flying on really stout
and well -bound steel lines, properly anchcred
in the model. High speed round -the -pole
hydroplane racing is also most suitable for jet
engines.

The only safe way to indulge in free flight
with the existing engines is to choose a nice
open moorland and use a large model having
sufficient drag to slow down the model. At
least 8 to soft. wingspan is desirable with a
slow speed fat wing -section. This does not,
of course, apply to the tiny (controlled rocket -
type) Jetex engines, which I will describe
shortly.

I am fitting up a large " goat " control -line
flying model with a pulse -jet motor having a
wingspan of 8ft., which should give me
good sport flying at reasonable speeds. I
have fitted a Dynajet into a good flying -boat,
as seen in Fig. 8. This has proved to be
too fast, and will now wait upon a smaller
szsin. jet engine being built, or may be con-
verted to control -line flying. The wingspan is
only 5ft. Mr. Adams, who is responsible for
the delightful scale Adamcraft series of boats,
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Fig. ti.-The author's duration type flight model which has a soaring Fig. I2.-This little flying -boat of 24in. wing -span by the author is
glide after the piiwer has ceased from a little Britiskmade "Jetex flown by the largest size "Jetex" solid fuel jet motor, the " 350."

aoo " jet engine.

fitted a Dynajet Red Head into a hydro-
plane ; and 4:st year I was fortunate to be in
at the first run when I actually witnessed a
complete loop by the hull which accelerated
like a bomb for a lap round. the pole, the'n
lifted clear of the water by centrifugal force
from the rather tall pole and neatly somer-
saulted. The moral is to use a low pole in
the water and a hull that cannot provide lift-
ing air surfaces ! The Americans have done
quite a lot of round -the -pole hydroplane
work, using pulse -jet engines. We have as
yet done little with this exciting project over
here.

Controlled Rocket Motors
We have so far discussed the non -rocket -

type of motor. However, there is an extra-
ordinary useful little motor on the British
market using solid fuel. This is a controlled
rocket type. One has come to associate the
racket with a dangerous instrument giving
off a huge burst of power and flames and
smoke subsidising to nothing quickly. The
Jetex engine has none of these bad features.
The solid fuel burns with a constant arid
equal thrust, and is quite safe.

These little motors are made in three sizes
and all come into the small model class. I
have built a number of model aeroplanes
and baby hydroplanes to suit these little
motors, and have had much fun flying the
aeroplanes and operating the hydroplanes.
In the latter case little balsa hydroplanes can
be made in an evening, and several can be
raced over smooth pond water reaching really
exciting and high speeds, provided the hulls
are kept really light. In fact, so fast are they
that it is quite a problem to keep them from
turning over. The three-point outboard
suspension hydroplane on American full size
racing lines is about the best type. The
second size in the range of engines is the
best for this hydroplane work.

Jetex engines have a light alloy cylinder
or combustion chamber into which the solid
fuel charge is inserted. A wick is then
lighted, and as the burning gas expands it
escapes from the jet orifice with a pleasant
hiss, and a realistic trail of white vapour
is left behind the model. Fast models are
best for these engines. At the filling end
there are three or more springs which retain
the filling cap and act as a safety device
should the jet orifice become blocked by an
unlikely mischance. Any boy can operate a
Jetex engine in safety, and all he has to re-
member is not to take hold of the rather hot
motor immediately after a flight. They do
not glow red like the large pulse -jet engines
we have discussed, but they are hot to the
touch.

The smallest " too " Jetex engine flies my
little " Shooting Star " solid balsa glider
delightfully. This is now on the market as a
simple kit. The motor weighs only Io drams,
having a run of 20 seconds which gets the

model high enough for a long glide. There
are several other suitable kits on the market
to suit this engine.

ing a weight of 18 drams and a run of up
to 4o seconds. If this motor is fitted into a
model such as my kit " Junior Soarer " or the

model shown in Fig. II,

Fig. t3. -A "Jetex " motor is being fitted into the retaining
clip on its aircraft. A wick from the jet orifice is lighted to start.
The springs at the rear are a safety device in the very unlikely
event of -the jet orifice becoming blocked. (Photo by courtesy

of Wilmot Mansour Ltd., manufacturers of "Jetex " motors.)

The second size of Jetex engine is known
-as the " zoo," and takes two fuel pellets hay -

it will give flights which
may last for many
minutes like a duration
soaring rubber model. If
a thermal is found the
model may even be lost
out of sight unless a de-
thermaliser is fitted. Fin-
ally there is the " Jetex
350," which is a larger
engine, having three fuel
pellets. This engine can
be seen flying my little
24in. wingspan flying boat
in Fig. 12.

I consider that the first
two motors are the best
for the average boy,
because they are cheaper
to operate, and they give
excellent flying results,
without any upsetting
torque of a propeller
model. Fig. 13 shows a
Jetex motor being snapped
into its clip on a model.
The operator's finger is
over the jet end, and the
filler safety spring end,
which I have already
mentioned, is situated
near the aeroplane body.
These little jet engines
must be arranged in the
model so that there is a

free flow of air around the jet orifice if the
thrust is to operate properly.

This one -inch scale locomotive is a replica of Cadbury Brothers' locomotives. The gauge is
5in., and, like its prototype, the model is a two -cylinder simple locomotive, with slide valves.

The boiler has two superheater flues and ao fire tubes; boiler pressure ,Too lbs. per sq. in.
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3rd Article of a New Series
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WHEN sawing
might even
saw slightly

clean on both sides.
The beginner often finds it better to make

a small V -cut across the metal with the edge
of a half -round file before sawing. This
acts as a guide in the same way that a
centre -punch mark is used as a guide when
drilling.

When an internal cut has to be made
parallel to the edge of the metal the blade
should be turned through a right angle, for
otherwise the frame would be in the way.
This is generally done by removing the
squared screw at the end remote from the
handle and replacing it after turning, and
by hooking the other end of the blade to
another pin on the handle shank. In other
cases the handle also can be turned after
removal.

soft metal or tubing it
be desirable to lilt the
so that the cut is made

Piercing Saws
The piercing saw is comparable to the

fret -saw used for woodwork, but is much
smaller. The bowed part of the frame can
be moved along a square hole through the
end piece which carries the handle. There
is a wing -nut for adjusting blade tension.
Instead of the blade having holes for fitting
to the frame, the latter has two pairs of
jaws ; this is because the blade is very
narrow for following curves.

Tooth Direction
A point of special importance is that the

teeth of the piercing saw should be pointing
toward the handle. In sawing, the sheet of
metal is generally held over the vice jaws

Fig. t9.-The correct method of holding hand
shears to avoid pinching the skin of the palm

of the hand.

Grp J./Ca/in/in,

SAWS-SHEARS-STRAIGHT EDGES-
CALIPERS, etc.

or over the edge of the bench and is
laid horizontally. The saw is held
vertically and the cut is made on the
downward stroke.

It will be clear that, before sawing
can be started, the shape to be cut

must be clearly marked on the sheet metal,
and that at least one hole must be drilled in
the waste portion so that the blade may be
passed through it. In most cases it is
helpful to drill a hole in the waste metal at

Fig. 15.-Method of holding the file when
taking a heavy cut.

Fig. t6.-Making a light cross cut.

Fig. 17.-It is often easier to keep the file level,
especially when dealing with a wide surface, if

the fingers are spanned, as here shown.

each corner or angle of the design so that
the saw can be turned.

The use of a piercing saw is better than
the arrangement of drilling a series of holes

Fig. t8.-A file card for cleaning files.

inside the waste metal and cutting between
them with a chisel. When using the latter
method the design has to be filed to finish, Fig. 20.-When using curved shears the blade
whereas if the shape has been carefully cut tips should point away from the cutting line.

with a piercing saw it is necessary only to
clean up the edge by lightly draw -filing. The
drilling and chiselling method is, of course,
essential when the metal is more than about
Ain. thick, or if the hole to be cut is farther
from the edge than the depth of the saw
frame.

Shears or Snips
Hand shears or snips are most suitable

for cutting tinplate and sheet metal of fairly
fine gauge, but should not normally be used
for sheet iron thicker than about 20 gauge.
Primarily they are intended for tinplate
work, and are often called tinman's shears
or snips. There are two principal types :
straight and curved or bent. There are,
however, universal types and others of heavy
construction and with compound levers so
that they can be used with stouter materials.

The most widely used types are illustrated
in Fig. 14 (August issue), and any of these
are obtainable in sizes from 6in. to iztin., this
dimension representing the overall length.
For most purposes, a pair of loin. straight
and a pair of 8in. curved will be found
suitable. When only a small amount of
sheet -metal work is to be done it may be
more convenient to have a single pair of
universal shears. The blades of these are
less robust than are those of the other types
and they are curved outward to permit of
easy " pivoting " round a curve. Usual sizes
of these universal shears are 8in. and Pain.

Cutting with Shears
The method of holding shears of any type

is illustrated in Fig. 19. One handle is held
between the thumb and the palm of the hand,
while all but one of the fingers are used to
pull on the other. Some workers prefer to
use the little finger for opening the shears
after each cut, while others use both the third
and the little finger. In cutting along a straight
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line, the main thing is to take long cuts and to
hold the sheet and the shears straight in front
of the body.

Curved or bent shears are often used
incorrectly. For all except small curves it is
best to hold the shears so that they point
away from the line. By this means it is
possible to " pivot " them more easily, and
to press away the waste metal on the right.
This is shown in Fig. 20. While cutting along
a curved line the shears should be slowly
turned to follow the curve as each cut is
made, for if a series of cuts is made, turning
the shears only after each cut, the line will be
jagged and uneven.

When dealing with fairly heavy -gauge
metal -2o gauge iron, for example, it is
often found better to grip one handle of the
shears in the vice. By this means greater
pressure can be applied to the other handle,
whilst it is easier to guide the sheet with the
left hand. This method must not be abused,
however, or else there will be a danger of
bending or breaking the tool.

Sharpening
A good pair of shears requires very little

attention beyond the occasional oiling of the
rivet and still less rarely, tightening of the
rivet. If the cutting edges become blunt or
snipped it is necessary to sharpen them, either
by grinding the edge or by rubbing it down
with a coarse oilstone slip. In case any such
attention is required, it is well to remember
that the angle of the edge should be approxi-
mately 85 deg. If it is made too sharp there
will be greater likelihood of its being snipped,
whilst if the angle is too blunt the shears will
not cut as easily. If any sharpening is required,
take care that metal is removed from the
actual cutting edge only ; the shearing faces
should be left perfectly flat. To ensure this
they should be rubbed down with an oilstone
or oilstone slip after sharpening, holding
this flat against the side of the blades.

Straight Edges
As the name implies, these simple tools are

used for testing whether or not a surface is
flat. The straight edge may be merely a
ruler with its edge accurately ground, or it
may be of a rather more elaborate type.

The use of the straight edge requires but
little explanation ; you have a piece of work
which is intended to be quite flat; you lay
your straight edge along it in various positions,
and if the job is flat, no daylight will show
anywhere between the straight edge and the
work itself. If daylight does show at any point,
then the work has not been accurately done and
the straight edge indicates just where the
inaccuracy lies.

The Try Square
This is used primarily for testing whether or

not two surfaces are accurately at right -
angles with each other. Some of them are
quite plain and the best are manufactured
from a single piece of steel, machined to shape,
hardened, and then accurately ground to size

Fig. 21.-Top, the face of a file showing the
cross cut. Below, section of file teeth.
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Fig. 22.-Top, cant file. Below, warding file.

\.

r
C 

d

e

f

9

Fig. 23.-Longitudinal shape of files : (a) flat,
(b) roughing file with bellied sides, (c) square,
(d) triangular, (e) round, (f) halfround,

(g) knife edge.
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Fig. 24.-File sections : (a) square, (b) flat,
(c) knife edge, (d) cotter, (e) and (f) triangular,

(g) round, (h) and (j) semi round.
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Fig. 25.-Set Swiss ,files.
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Fig. 26.-Dreadnought pattern files.

The Centre Punch
The centre or " dot " punch is a length of

steel of round, hexagonal or octagonal (i.e.
six -sided or eight -sided) section, having
point ground to a 6o deg. angle, and finally
hardened. Where a piece of work has to be
machined down to a line already marked out
on its surface, the dot punch is used to make a
series of small indented dots along the whole
length of the line. These dots should be about
Ain. apart, should be quite light, and should
be exactly on the line so that when the
machining is finished, half of each dot can
still be seen on the edge of the work.

There is a special " spacing punch " avail-
able which has an attachment at its point to
enable the spacing of the dots to be done
much more accurately than is possible with
the ordinary type of punch. Moreover, the
spacing punch is automatic ; the point is
actuated by means of a powerful spring so
that the dots are not only accurately spaced,
but are also all one size.
Dividers and Scribers

These tools are used for scratching or
marking out lines on metal surfaces. The
dividers of the simplest type are very like the
simple compasses of our school days, and are
used for scribing out circles and arcs (an arc
being, of course, merely part of a circle).
Scribers are single -point tools used for
scratching lines of any shape. They may be
either straight or bent ; it is often possible to
use the bent scriber in positions where the
straight type cannot be used.

Where it is required to mark the surface of
a finished job, the scriber is made from brass
with a pointed end-this will not scratch and
spoil the surface. In all other cases the
scribers are made from carbon steel with
hardened points.
The Surface Gauge

The surface gauge (or scribing block as it
is often termed) is used for accurately marking
out centre and other lines on work, the
required lines having to be parallel to a common
base. There are mahy different types of
scribing blocks, the simplest being a steel
pillar set into a cast-iron base, fitted with a
scriber, and provided with adjustments for
altering the height of the scriber point.

(To be continued)

Fig. 29.-Two forms of hand milling files.
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Fig. 28.-Set of file handles. Fig. 27.-Riffling files.
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An Electric Gas -11 hter
.A Novel and Efficient Device for the Home

MOST readers are familiar with the
commercial type of gas -lighter. They
are usually either mechanically flint -

operated or of the battery -heated filament
pattern. These lighters are sometimes erratic
in their action, and flint renewals, or in
the case of the electric type battery and
element replacements, become periodically
necessary.

The high-tension electrical gas -lighter
which is described in this article is extremely
efficient and certain in action and, if used
in conjunction with the small mains trans-
former recently described in the March issue
of PRACTICAL MECHANICS, will operate for
an infinitesimal cost. Moreover, as no
replacements are required, the lighter is
always ready for instant use.

Components Required
The principle of the lighter is very simple

and consists essentially of a high-tension

Baseboard
Fixing Screw

Ba ke/i te
Collar

High Tension
Cable

Cables Secured
With Insulating

.Tape

Fig. 1.-General layout and wiring of the electric gas -lighter. Cover of buzzer is removed,
and the condenser is shown mounted on the baseboard for clarity.

Buzzer

Lead to Buzzer
Terminal

By E. S. BROWN

denser is required. As before stated, these
two components can be obtained from any
car -breakers for a nominal sum. The coil
is mounted horizontally on the lower part
of a suitably -sized baseboard by two screws
in the fixing strap, as shown in Fig. r.

Circuit Breaker
A small buzzer or electric bell is next

required as the circuit -breaker. Should a
bell be used, the clapper must be removed
from the vibrator arm and the bell
dismantled. The coil must next have its
windings removed and rewound with two
or three layers of No. 22 S.W.G. enamelled
wire, to carry the necessary amount of
current to the ignition coil primary wind-
ings. The wire must, of course, be wound
on as evenly as possible. The amount of

Wire From Buzzer
For Connection
to Push Supply Wire -

--Leading to
Push

Hole on/led in
Baseboard For
Entry or Supply
Wire

Condenser
\ILeadsConnected

in ParallelAcross
BuzzerTerminsfs)

Baseboard
Fixing Screw

Coil

111111111111111111111111110111111MIIIIIMilllii111111111

'''Earth Return
ry Coi/ Terminal. Cable to Coil

car ignition coil, obtainable from any car -
breaker for a few shillings, a circuit inter-
rupter, adapted from a small buzzer or
electric bell, and a car ignition condenser.
These components are suitably mounted on
a baseboard and wired up. The high-
tension current is then taken by a heavily -
insulated cable to a convenient holder
incorporating a spark -gap at its extreme
end.

Although the lighter is primarily designed
to operate with the PRACTICAL MECHANICS
transformer on a t2 -volt circuit, it is equally
effective on a small 6 -volt accumulator or
large capacity dry battery providing, of
course,. that a 6 -volt coil is employed instead
of the 12 -volt one as specified below. For
the purpose of this article, however, it is
assumed that the reader desires to operate
the lighter from the transformer, and we
will therefore proceed accordingly.

In the first place it should be mentioned
that no measurements will be given as it
is obviously desirable to give some latitude
to enable readers to use materials and com-
ponents which are readily obtainable locally.
If the general instructions are adhered to,
however, no difficulty should be experienced
in making a neat and workmanlike device
which will give sound and satisfactory
service.

To generate the necessary high-tension
potential a 12 -volt car ignition coil and con -

wire quoted is, of course, a generalisation
and will depend upon the design and mag-
netic characteristics of the unit employed.
The actual amount is best determined by
experiment, and just sufficient wire should

Fig. 2.-Showing the compact assembly of components mounted
on the baseboard. The connecting wire from the buzzer to push is

not shown.

Fig. 6.-The completed electric gac-lighter
installed ready for use.

be wound on to operate the vibrator satis-
factorily. This will then -ensure an adequate
intake of current to the ignition coil.

Having rewound the bell or buzzer, it
is then mounted in a suitable position on the
baseboard, giving due attention to keeping
the length of the connecting wires at the
very minimum. In the illustration, Fig. 2,
it will be seen that the condenser is mounted
directly upon the buzzer cover, thus making
a very compact unit.

Two small holes are drilled in the base-
board for the supply leads-one adjacent to
the ignition coil low-tension terminals, the
other slightly offset from the centre of the
baseladard.

The two free ends of the supply lead
are introduced through the holes. The leadadjacent to the coil is connected to one
of the low-tension terminals, the other is
pulled through the second hole until a length
of approximately I2in. protrudes. The wire
is then prevented from retracting by means
of a pull -knot tied near the baseboard.
Although not essential, a neat appearance
is given by finally coiling the wire.

The other low-tension terminal is con-
nected to one of the two
terminals of the buzzer.
The remaining buzzer
terminal is connected to -a
rein. length of free wire
which can also be coiled.
This wire provides the
connection to the push -
switch. All connections
must be made with good
quality insulated wire of
not less than No. 22
S.W.G. The condenser
is next connected in
parallel across the buzzer
terminals, keeping the
connecting wires as short
as possible.

The baseboard assembly
is now screwed in an
accessible position on the
wall by two or four
screws, using wall -plugs
to ensure a firm and rigid
fixture. Washers or
distance -pieces should be
interposed between the
baseboard . and wall to
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Slot For
High -Tension Cable

Fig. 3.-Shape of blank for forming the cover.

ensure sufficient clearance for the supply lead.
The cover is made from heavy gauge

tinplate cut out. with a paper template as
shown in Fig. 3. The sides are carefully
bent until parallel, then soldered along the
four corners, afterwards removing any
surplus metal with, an old file and finally
smoothing with emery paper.

The igniter holder is made from a " U "-
shaped strip of fairly heavy gauge brass.
This is well sweated in with solder or
riveted in - a suitable position on the front
of the cover. A bell push is next placed
into, position- beside: the holder, and the
fixing holes carefully marked out on the
cover. These are then drilled out with a
suitably - sized drill, and a ,slightly larger
hole is made Midway between for the bell
push connecting wires.

A small piece of wood is required as a
backing, with holes drilled in same identical
With those in the cover, which is now given
two coats of good quality enamel, allowing
sufficient time between coats for the enamel
to thoroughly harden. When the enamel is
perfectly dry, the two free wires on the base-
board assembly, that is, the supply and
buzzer leads, are passed through the larger
hole in the wood backing and the caset and
connected to the respective terminals of the
bell' push. The bell push is then carefully
screwed on to the case and wood backing,
and the case gently pushed over the edges of
the baseboard and secured by two small
screws.

Igniter Details
The igniter is constructed from a short

length of Sin. internal diameter brass or
copper tubing. A suitable length of high-
tension car ignition cable is then passed
through the tubing until it protrudes a short
distance from the opposite end. Sufficient
length of cable should be allowed to enable
the igniter to easily reach all the gas burners.

The insulation is removed from the end
of the cable for a distance of Sin. and a short
length of fairly thick wire, preferably nickel
or nickel steel; is pushed down into same
until approximately Sin. projects. It is then
secured into position with a light touch of
solder. The cable is then withdrawn into the
tube until the electrode wire only projects
above the end. The tube is then held firmly
in a vertical position in a _vice, and molten
sealing -wax or shellac is run .in at the top
to surround the cable. The wax or shellac
hardens in a very few seconds and securely
fixes the cable and electrode into position.

The side electrode is a piece of wire similar
to that employed on the centre electrode, and
is soldered at the top of the ttOe and bent
inwards to nearly meet same, leaving a. spark -
gap of approximately r/i6in. between.

The earth return cable to t%e metal con-
tainer of the coil is soldered to the bottom
end of the tube. To prevent the two cables
from subsequently separating f.Md sagging,

they are secured together with insulating tape
at intervals of 6in. A wood handle to hold
the igniter with is next required.' It can, -of
course, be made or purchased according to
the inclination of the handyman. A point to
note, however, is that the hole in the handle
extends throughoul its entire length and
affords a tight fit for the igniter tube. The
handle is fixed upon the tube by first passing
the cables through, then pushing the handle
home until secure. Should the handle tend
to loosen during use, it should be re-
assembled with an application of thick shellac
varnish and allowed to thoroughly dry out
before being placed into service. When
assembled, the handle may be stained and
varnished or painted. according to choice.
A small brass ring is now placed over the
tube in a convenient position above the
handle and soldeiled into place. This ring
forms a convenient means of hanging the
igniter upon its clip when out of use. A
general view showing the construction of the
igniter assembly is shown in sketch Fig. 4,
and a view of ...the completed igniter is given
in Fig. 5.

Fig. 5.-The corn,
pleted igniter. Note
the position of the
brass ring for hang-
ing, up the igniter
when not in use.

The high-tension cable is connected to the
coil by slipping the coil bakelite screw-collai
over same, removing the insulation from the
end of the cable for approximately sin., then
spreading the wire out fanwise and screwing
in the collar until tight. It is possible,
especially if, the coil has been stored in a
damp atmosphere, that the contact stud has
become badly corroded. It is therefore revis-
able to check over and clean if necessary,
before making connection with the high -

Centre
Electrode

High -Tension
Cable

Brass Ring
For Holder

Cab/es Secured
With Insulating
Tape. r

Side Electrode

Sealing Wax
or She//ac

Copper or
Brass Tube

Wood Handle

Earth Return
Cable Soldered
to Tube

Fig: 4.-Sectional view giving details of the
igniter.

tension cable. Corrosion can also occur at
this point by a loose connection causing
internal arcing.

Final Adjustments
The 'earth return cable is connected to

beneath one of the coil -fastening strap screws,
having, of course, previously removed any
paint or rust that may prevent good electrical
contact. In order to obtain a good hot firing -
spark, the buzzer should be adjusted until it
gives a clear high note. As the adjustment
proceeds, the character of the spark should
be frequently tested. It is correct when it is
continuous and emits a sharp crackling noise.
Careful attention to the tuning of the buzzer
will be amply repaid in the subsequent
results.

In view of the forthcoming legislation
- making it compulsory to instal suppressors

on all electrical equipment that is liable to
cause electrical disturbances and interference,.
it will, of course, be necessary for this addi-
tion to be made to the above -described instru-
ment.. At the time when the photographs
were taken no such legislation was antici-

pated, and in consequence no suppressors
were fitted. However, a car ignition sup-
pressor, purchasable for quite a modest sum,
can be very easily installed in the high-
tension circuit.

To operate the lighter, the igniter is
removed from its holder and placrel imme-
diately over the gas jet. The gas is then
turned on and the push sharply depressed.
The gas will instantly ignite and the igniter
is then returned to its holder.

New "Argonaut" Aircraft
TWENTY-TWO Canadian aircraft, ordered

by B.O.A.C. for use on. its routes to
the East and Far East, are now nearing
completion. Some have already been de-
livered. These pressurised air -liners, which
will be known as the " Argonaut " class,
will each carry 4o passengers. The aircraft
is powered by four Rolls-Royce Merlin
engines, and has a tricyle undercarriage.
The normal cruising speed ranges are 230
to 240 m.p.h. at I0,000ft. and 250 to 27o
m.p.h. at 20,0ooft., at an average weight of
8o,2oolb. With a full complement of 4o
passengers, crew and cargo load, the total
weight of the aircraft is over 36 tons and
has a range of 2,400 miles. '

WORKSHOP CALCULATIONS
TABLES AND FOHNIULiE

Ninth Edition

by F. J. CAMM
A handbook dealing with methods of calcula-
tion, solution to workshop problems, and the
rules and formula necessary in various work-
shop processes. It contains all the information

a mechanic normally requires.

From all booksellers, 6/- net,
by post 6/6 from the publisher,

GEORGE NEWNES, LTD. (Book Dept.),
Tower House, Southampton Street, W.C.2.
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The Elements of Mechanics
and Mechanisms 23

Intermittent Mechanisms (continued)

Inverse Geneva Mechanism for Heavy
Duty
The inverse Geneva mechanism illustrated

in Fig. 15 is ideal for heavy duty, and is an
interesting variation with unique advantages,
In heavy duty applications it is desirable to
apply the turning force of the driving crank
pin ,or roller as near to the periphery of the
driven wheel as possible.

This can be effected
by mounting the crank
lever on a countershaft
driven through a spur
gear train by the driv-
ing shaft. The kine-matics of the
mechanism would then
be the same as those of
the fundamental
inverse form already
considered.

The introduction of
a toothed sector in
place of a driving spur
wheel as shown intro-
duces an important
variation from the
standard form. The
stationary period of the

driven wheel is no longer governed solely by
the number of slots, and the mean speed of
the wheel movement can be considerably
increased by increasing the velocity ratio of
segment and countershaft pinion.

Consider a diagrammatic end view of the
mechanism as illustrated in Fig. 16. The
sector which has the same number of teeth as
the spur pinion on the crank or countershaft
rotates through an angle 6 before engaging the
pinion. After engagement the pinion revolves
idly through an angle 0 before the crank
pin or roller engages a wheel slot. Hence
the stationary period of the wheel will be the
sum of the times taken for a sector revolution
of h degrees and a pinion.

Angle b -36o
:7R

N
degrees.=Np360((3601

2,7R )
Where N --number of teeth in sector.

=number of teeth in pinion.
p =pitch of teeth.
R = pitch radius of section.

From equation (8),

Fig. 13.-Method of
locking inverse Geneva

mechanism.

By F. J. CAMM

(ALL RIGHTS RESERVED)

(n+2) r
n

degrees (an)

From equations (19) and (2o),

)
the ratio-

Wheel idle period +
R

Wheel moving period r8or(n+2)
(I NP) 18o r (n -2)NR [ 36o - -

2 r nR
r (n-1 2)

nR r 2(i r (n --2)r1
(n + 2)r I_ R) ' nR j
2n (R -r) (n -2)

s)r (n + 2) (n +2)
For example, consider an eight -slot wheel

when the pitch radius of the sector is three
times larger than the pitch radius of the
pinion.

n=-=8 and R -3r.
Hence Wheel idle period.

Wheel moving period.
2.8 (3r- r) (8 -2)

r ( 8 + 2) (8-12)
-3-8.

Compare this figure with the ratio 2.666
obtained without a sector drive.

To effect large ratios without considerably
increasing the overall size of the mechanism,
the sector can be replaced by an annulus
having a number of internal teeth equal to
the number of teeth in the pinion.

Two important advantages of the above
mechanism should be noted ; it is suitable for
heavy duty since the thrust of the driving crank
pin or roller is applied very close to the peri-
phery of the driven wheel, and since the
pinion revolves idly for a time after engage-
ment with the sector, there is little or no shock
on engagement.

Indexing of Machine Tools
(i7) An application of the Geneva principle to

an automatic traversing and indexing

Angle 0 =18o
n
z)_ -2)

18o (t8)

Where n = number of slots.

The ratio, Angular velocity of sector --rr
Angular velocity of pinion -R

where r -pitch radius of pinion.
Hence the stationary period of the driven

wheel can be represented by an angle of
rotation of the sector of :

.1(-1:(5 degrees (19)

The duration of the driven wheel movement
can be represented by an angle of rotation

(
of the driving crank and pinion of 18o

n I 2

\s, n )
degrees, which can be represented as an angle Fig. 15.-Inverse Geneva
of sector (or driving shaft) of: duty.

echanis for heavy

mechanism is illustrated in Fig. 17. The
turret head (not shown), carrying a radial
arrangement of cutting tools, is mounted on a
horizontal shaft F, which passes through a
cross bearing in the slide casting. A Geneva
wheel with six slots is fixed to one end of the
shaft F and is engaged by the pin D of a disc
crank fixed to a shaft E, which is parallel to
shaft F.

The Geneva mechanism is designed to

Baler

Whee/
centre

(<4

Fig. r4.-Diagrams for determination of
velocity ratio of inverse Geneva mechanism.

give the required throw and one revolution
of the disc crank effects rotation of the Geneva
wheel, and consequently the turret head,
through one sixth of a revolution. Before the
turret can be rotated, however, a locking bolt
is withdrawn by means of a cam on the crank-
shaft.

A transverse pin B in a rack A is coupled
by a link C to the crank pin D so that one
revolution of the crankshaft E from the
position shown causes the slide to be drawn
back and the turret to be indexed. The
slide which carries the workpieces is then
moved again towards the working position
when the workpieces contact the tools.

Since the motion of the turret head and
slide is practically harmonic, the action of the
mechanism is quite smooth and free from
shock. Where two pins can be employed on
the disc crank two capstan stations are indexed
at the 'same time.

The method of indexing a turret of an early
New Britain -Prentice automatic lathe is
illustrated diagrammatically in Fig. 18. On
this machine, contrary to the general practice
of employing stationary tools, the work -
pieces are held stationary while the cutting
tools revolve. The tools, one for each cutting
operation, such as turning, boring, or facing,
are secured to the ends of four gear spindles
having bearings in the lathe headstock. The
work is secured on the turret head to five
chucks or faceplates, each four of these being
in line with a tool carrying spindle A ; the
fifth chuck is used for loading and unloading
the workpieces.

The turret head B is secured to the end of a
comparatively large diameter shaft C, collinear
with the centre of the pitch circle of the tool -
carrying spindles and carrying a Geneva
wheel F and a dividing disc G at the opposite
end.

The turret shaft C carries a radial roller
which is mounted on the base of a collar E
and engages narrow strips of plate secured

nk CWWCZ
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obliquely to the outer surface of a cylindrical
main drum D on the driving cam shaft and
produces axial movement of shaft C, necessary

to move the work -
pieces on the turret
head into contact
with the cutting
tools.

The cam strips on
the drum D also
effect withdrawal of
the work from the
tools, and at the
end of each return

Driving s,,, stroke the turret is
indexed by a crank

Fig. 16. -- Diagram for
determination of station-
ary period of wheels ;
locking sector not shown.

on the drum shaft
engaging the five -
slot Geneva wheel
F. The turret head
is then approxim-
ately located by a
segmental locking

plate integral with. the crank. web ; accurate
location is effected by a spring -loaded bolt
which engages a notch in the dividing wheel.

The method of indexing a spindle carrier
of an Acme -Gridley Auto -bar machine is
illustrated in Fig. 19. The carrier is rapidly
indexed to bring the spindles to their next
consecutive position, after the cutting tools
have been withdrawn from the workpieces.

A crank lever A drives the Geneva wheel W
through one quarter of a revolUtion and
consequently indexes the carrier locking disc
D and the spindle carrier by means of the

meshing 'spur gear wheels x and y. As
the roller R, at the end of the crank lever,
enters a slot in the driven wheel, a cam C
integral with the boss of lever A contacts a
roller r and actuates a frame F, which causes
a locking pin P to be released against the
compression of a spring S. When the roller R
is being disengaged from the slot in the
Geneva wheel, the pin P, under the action of
the spring, engages a slot in the carrier disc
and prevents rotation of the spindle carrier ;
at the same instant (of disengagement of roller
R) the roller r is leaving contact with cam C.

Interinittent Reversing Mechanism
The function of the mechanism illustrated

in Fig. 20 is in the transformation of continu-
ous rotary motion of a driving shaft into
intermittent 'rotation of a carrier C in the
same direction through half a revolution at
regular intervals ; this action effects dis-
placement of a workpiece A from a position
on table X to a position opposite on table Y,
and at the same time the workpiece is turned
upside down. The workpiece in the mechan-
ism illustrated is in the form of a rectangular
prism.

The driving shaft carries a crank lever
with integral locking disc, which effects
rotation of the Geneva wheel W through a
fraction of a revolution according to the
number of slots. The fractional revolution
of the Geneva wheel is transformed into half
a revolution of the work -carrier C by a spur
gear train r, 2, 3 and 4.

A complete cycle of operations is as
follows :

Fig. 17.-Brown and Sharpe method of turret
traversing and indexing.

1. Workpiece A
is rammed into the
leading slot of the
stationary carrier by
a reciprocating
member .R. A
spring -loaded plate
p clamps the work -
piece in the slot.

2. Member R is
withdrawn and the
driving crank lever
engages the Geneva
wheel and effects ,

A C 0 E F
rotation of the Fcarrier through 18o Fig. i8.-Incomplete
deg., thus reversing
the workpiece.

3. The locking sector plate of the crank
lever engages the
corres ponding
periphery of the
Geneva wheel
and locks t h e
mechanism.

4. Member R
now rams a
second (i'd e n -
tical) workpiece
into the remain-
ing empty slot,
causing simul-
taneous ejection
of the first (now
reversed) work -
piece by means
of a straight bar
B, which passes
longitudinally
through the

Fig. 19. - Indexing and
locking mechanism for spindle
carrier of Acme -Gridley

auto -bar machine.
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plan view of early New Britain -Prentice
automatic lathe.

carrier in the plane of the axis of the slots.
5. Member R is then withdrawn and the

driving crank locking plate is disengaged from
the Geneva wheel as the crank roller enters a
slot to effect rotation of the carrier through
half a revolution.

Tuning of the carrier through half a
revolution can only be effected when the
overall velocity ratio of the spur gear train
has a particular value which depends solely
on the number of slots used in the Geneva
wheel. The numbers of teeth required on
the spur wheels are calculated as follows :

Revolutions of carrier per I rev. of driving
shaft =-1- where the plus sign denotes
rotation in the same direction.

Revolutions of spur wheel I per I rev. of

driving shaft
(T4) (T2)

n (T3) (Ti)
where n = number

of Geneva wheel slots ; Ti, T2, T3 and T4=
number of teeth on gear I, 2, 3 and 4
respectively.

But the carrier and spur wheel I are rigidly
connected,

(thus I =T4) (T2)
n(T3) (Tr)

This formula can be expressed in the form
2 (T4) (T2)n = n (T3) (Ti)

As an example, if Tr =T2 and the number
of slots in the Geneva wheel is four, then the
velocity ratio of the gear trains 3 and 4 is
I : 2, i.e.,

T4 _2
T3 I

If the number of Geneva wheel slots is six,
then the required ratio is T4 : T3 = 3 : I.

When the carrier is required to rotate
in a direction opposite to that of the driving
shaft only two spur gear wheels are essential.
If the gear wheels a and 3 of the mechanism
illustrated in Fig. 20 are not employed, the
carrier will rotate in the opposite direction
and the ratio T4 : TI =n : 2.

(To he continued)

Fig. 20.-Geneva mechanism employed in as
intermittent. reversing mechaniSm.
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arrangement shaped to the pattern the work
is required to be.

Wood Turn in
Speeds Centres Chucks-Wood Turning Tools

By FREDERICK JACE

GENERALLY speaking, the spindle of a
wood turning lathe revolves at a much
higher speed than a metal worker's

lathe, the normal pulley of which revolves
at about goo r.p.m. In fact the higher the

Fig. 4.-The Prong Chuck, in which A is the
point, B the driving wings and C the work.

speed of a wood -turning lathe, within prac-
tical limits, the better. With a treadle lathe
those limits are set by muscular power.
Obviously a very high speed could not be
maintained by this means for very long. With
a motorised lathe, however, the higher the
speed possible within the capacity of the
motor, the better. Much less effort is
required to pare off the wood with high
speed than with low. Moreover, the finish
is better, requiring the minimum amount
of finishing with sandpaper.

A speed of about 2,000 r.p.m. up to tin.
diameter work will be found satisfactory, and
about 1,50o revolutions for work of 3M.
diameter. Obviously as the diameter of the
work increases the speed must be reduced.
For rough turning, prior to finishing, a speed
of about 600 r.p.m. is about right. The
mandrel pulley should be about Sin. in dia-
meter to provide a good arc of contact with
the belt and thus avoid slip. It is useful to
have fast and loose pulleys so that the work
can be quickly started and stopped. Obviously
pulleys of various diameters will be necessary,
either on the driving shaft and/or the lathe
mandrel.

In commercial lathes used for mass pro-
duction of wood turnings a different arrange-
ment is employed. The cutting tools are

III

III

A a C D E
Fig. 9,-Wood Turning Tools. A, turning
gauge ; B, side chisel ; C, facing chisel ;
D, round -nosed chisel ; E, diamond point chisel.

attached to moving carriages which 'auto-
matically turn to a given shape, length and
diameter. Large round rods of any length
are not turned in a lathe at all. The wood
is pushed through a hollow cutter.

Fig. 5.-Another style of prong chuck. A is
the pilot and B the bore of the work."

Other wood turning lathes are made for
face plate work only, and they are suitable
for such items as bread boards, wooden trays,
circular plinths and similar work. Such
lathes, of course, haVe not a tail stop or bed,
just a spindle and a support for the hand
rest.

The head stock of a lathe is usually pro-

Chucks
The prong chuck is shown in Fig. 4. This

enables the centre of the work very easily to
be gauged, because the point projects beyond
the wings. When the centre has been found
a light tap on the end of the chuck will drive
the point in and force the wings also into the
wood, thus providing the drive.

Another type of prong chuck is shown in
Fig. 5. It is used for chucking work that is
bored before turning, the pilot, of course,
fitting the hole.

The usual sizes for the prong chuck are
tin. and Rin., the dimensions, of course, to
be the diameter over the wings.

0144444kt
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Fig. 6.-The Fork Centre.

Centres
The forked centre is shown in Fig. 6, from

which it will be seen that it resembles the
prong chuck. It is screwed to the mandrel
nose for turning articles between centres. It
drives the work in a manner similar to the

Fig. 7.-The Screw Chuck.

vided with a screwed nose at each end so
that face plates can be attached on each.
The diameter of work which can be accom-
modated on the right hand end of the spindle
is, of course, limited to the centre height
above the bed or the gap of the bed.
Larger work is turned on a face plate
attached to the left hand end of the lathe
spindle. When this latter arrangement is
used the hand rest is attached not to the
lathe itself but to a floor stand.

Other wood turning lathes, known as copy-
ing lathes, are used for special purposes such
as turning irregular shapes-ovals, airscrew
blades, etc. In these lathes the tool is
advanced and withdrawn, in conformity with
the shape desired, by means of a cam plate

side
to -Fros t and
views of the

Gauge.

Fig. ii.;-Side and
bottom views of the

Side. Chisel.

1[[[11111111
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Fig. 8.-The Cup Chuck ;
A, lathe spindle, B, taper

recess in chuck.

prong chuck.
The screw chuck, Fig. 7, is made of cast

iron, generally, and also screws into the
mandrel nose.

Cup chucks, Fig. 8, drive by means of the
work being forced into them. They thus
drive by friction only. A zin. and a zlin.
diameter cover the usual range of amateur
work.

(To be continued)

Side
view

F g. 12.-Right- and left-hand diamond point
tools.
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A Roll -film Holder for
a Plate Camera

Constructional Details of a Useful Accessory for the Photographer
THERE are usually different schools of

thought with most subjects, and the
photographic art is no exception. With

photography this may be reduced to two
general schools-the miniature camera
enthusiasts and the plate camera enthusiasts.
Many years ago the latter were often referred
to as serious workers," possibly on account
of the bulky equipment and accessories which
were characteristic of any photographic
outings in those early days.

Progress, producing improvements in design
and material, has brought into being the
miniature camera, and as many exhibition
awards are won annually by miniature camera
users the original size of negative is now quite
a minor consideration, excepting perhaps
in press -work where the larger negative has
some points in its favour.

The large camera still has a large popu-
larity, however, even with the extra cost of the
sensitive material used in them, whether
plates, flat film, or film packs. It is not sur-
prising, however, that economy of material
for these larger cameras has been accom-
plished for many years by the introduction
of such accessories as plate adaptors and roll -
film adaptors, allowing as they do smaller
sizes of picture to be taken in the larger
type of camera.

A further accessory associated with the
plate camera and generally included in the
equipment, is the film pack adaptor which
accommodates the film pack and allows the
less bulky film to be used instead of
glass plates.

Roll -film holders, or adaptors, are used for
a similar purpose-to accommodate roll
films instead of flat films as taken in the
film pack. These roll -film holders may be
purchased complete to take the place of
the ordinary dark slide. The holders or
adaptors are, however, usually specially
designed for a particular camera model,
and one particular make may not always
fit other camera models without some modi-
fications. This is because the film must register
at the exact distance from the lens, as does the
plate, so that the focusing and its associated
scales correspond.

The film pack adaptor makes due allow-
ance for this distance, and it was therefore
on this factor that the writer worked to
construct a roll -film holder which would fit
exactly in the film pack. adaptor in place of
the film pack. The size of roll film to be
accommodated was, of course, governed
by the inside dimensions of the film Hack

By R. L. G.

adaptor. In the writer's case the camera
was the popular quarter -plate size, i.e.,
44in. x 3iin., and it was found that the
31in. x 21in. roll film could be accommodated
comfortably if a suitable mask was incor-
porated giving a final picture size of tin.
x tin.

The finished roll -film

Simplicity of Design
Simplicity of design and construction

was desired, so it was decided to construct
the holder from medium -gauge sheet brass.
The 22 s.w.g. material  used was found to
give a workable thickness easy both to
cut and solder, whilst at the same time
giving a rigid job.
Soldering was con-
sidered essential to
give the necessary
squareness and light
tightness.

As a gen eral guide,
sizes have been given

) Cylinder .E.9

Plate 2 Level

Section Through
Cylinder Showing.
Film Winder And
Light Trap Surrounc

2 Bram Strip Forming Fixing Screw
Light Trap Surround

Fig. L-Bacli view of holder and enlarged detail of film winder.

holder.

and will apply, with slight variations, to most
adaptors of the quarter -plate size. It was
very necessary, however, to build up the
roll -film holder with the film pack adaptor
handy fot reference and trial fittings during
construction. In this way the minimum of
filing work was found necessary to give the
desired light -tight fitting.

Three complete views of the holder are
given in the drawings, from which the con-
struction can be readily followed. Fig.
shows the holder from the back with the
central red window. Fig. 2 from the front,
whilst Fig. 5 shows the holder as it appears
when fitted into a typical film pack adaptor
and ready for sliding into the plate camera.
In this latter view the removable light -tight
sheath is shown partially cut away to show
part of the film behind the aperture of the
mask ready for exposure.

Details of Construction
The first parts to be made were the two side

plates each numbered (t) in the drawing,
the dimensions being given in Fig. 4. The
22 s.w.g. sheet brass was found quite easy to
cut with small metal snips. To avoid unduly
bending the metal the straight section
between the two half -circles was scored
deeply and the waste metal bent until it
severed along this line.

One side plate was drilled with two 2BA
clearance holes for the pivots, as shown,
whilst the other has only one pivot hole,
the other being a larger hole to take the film;
winder.

The winder was obtained from an old 31in.
x 21in. box camera. This was carefully
removed from the box camera by accurately
drilling out the three rivets securing it to the
camera casing. This winder was soldered
around the rim to the side plate, although
this could have been riveted.

The two side plates (1) were then each
clamped between two pieces of planed
hardwood in a vice and bent accurately
along the dotted line to produce a projecting
flange of tin. width.

This flange is governed as to width by
Inside Of Cylinders And Surround
Blacked With Photographic Black

Winder
Take Up Spool
Slot This Side -

Plate 2
Unpainted

8,1
Pivot

Covered
By Mask

Backing
Artier

Aperture OF Mask
Light Trap Surround Shown Dotted

Fig. 2.-Ftvit view of holder and details of the spools, showing
- - how they are arranged in the adaptor.
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the distance between the plates and the
inside size of the film pack adaptor. In the
present case this opening measured Sin.
x 3 ?Kin.

The next part to be made was the plate
numbered (2). As it is across this plate that
the film eventually passes, face upwards,
it was necessary to make this plate with
particular care as to its flatness.

Both ends of this plate were then given
a Lin. -radius bend ; this was done on a lin.
diameter rod. Accuracy was necessary here,
too, in order that the film would lie perfectly
flat. A Lin. -diameter hole was drilled in the
exact centre. Plate (2) was next placed on a
flat surface with curved ends upwards. It
was also slightly raised by the insertion of
two thicknesses of backing paper to approxi-
mate ,to the thickness of the film plus backing
paper.

Each side in turn was then placed against
plate (2) and soldered on opposite sides,
the solder being run along the inside edges,
as shown in Fig. 3. As dead squareness of
the holder was a vital point, an accurately
drawn rectangle was outlined on the fiat surface
and used as a guide during soldering opera-
tions. It was found preferable to spot solder
at several points first and, finally, fully solder
when the correct alignment of parts was
obtained..

Cylindrical Covers
These are each numbered (3) and their

shape, in the flat, is shown in Fig. 4. The
curve in each was obtained by bending over a
brass tube of ijin. diameter.

These covers were then soldered to the
side plates. As the covers were made to
slightly overlap the side plates the soldering
of the parts was found simplified and gave a
very rigid job. A generous amount of solder
was used to give perfectly light -tight joints.
An electric soldering iron with an ample -
sized bit was found preferable in all soldering
operations as the sheet metal is inclined to
dissipate the heat.

'The flanges of both side plates and top
covers now gave a flange all round the
rectangle, and only a small amount of filing
was necessary to allow the holder to fit
accurately inside the film pack adaptor.

Four plain brass strips, shown as parts
(5) and (6), were then carefully soldered at
exact right -angles to this flange to provide a
light -trap surround. Careful filing was
necessary to give a very close fit to the inner
rectangle of the film pack adaptor.

31C rs.

2 BA Clear

5 1 "

4"
8 Red.

Part Flanges Must Be Accurately
Bent Against Straight Edge

2.3
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Alterations to the
Film Pack Adaptor

The only alteration
necessary in the
writer's film pack
adaptor was that of
removing the hinged
back cover, and this
was quickly accom-
plished by withdrawal
of the thin rod acting
as a hinge. This cover
could, of course, be
replaced at a
moment's notice if
the film pack holder
was required at any
time for its normal
purpose.

Two mahogany
strips or blocks num-
bered (4) were then
made, each fitting
closely at the central 2 BA,
point of the roll -film
holder between the
channel formed by its
side plates and sur-
round. These blocks
are merely used to
afford a grip to the
small brass fixing
screws screwed in
from the outside of
the film pack adaptor
casing. The blocks
themselves are
secured from inside
the side plates by
two c/sk screws; these
can be clearly seen
in Fig. r.

Light Trap

Strips Are.
Soldered
To Flanges

Cut Out To Fit Between Sides 1

These Flanges
Soldered To

Plate 2

lb Rad.

a_
Soldered

2 B A Nut Soldered-

Flange

SO.' Cut

Pivots For Spools
With Locking Nut
(3 Required)

2 8 A Nut Soldered

Bend The Two Ends
Accurately On 1.0ia Tube

32,

Part 4 Wood

2 Off
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'2 B.A. Nut
Soldered

Part 2 - / Off

Hole For
Winder

Fig. 3.-Showing how the various parts are bent to shape and assembled.

The Pivots
To hold the film and take-up spool in the

half -cylinder receptacles, three short lengths of
2BA brass screwed rod were used with nuts
to act as lock nuts. Fig. 2 shows these
screwed into the positions they occupy
when the two spools are in place, the spools
themselves being omitted in this view for
clearness. The correct way of fitting the
spools so that the film comes right side up
is shown in the right-hand sketch in Fig. 2.

A piece of suitable red celluloid or similar
material was cut to lin. diameter and placed
centrally over the lain. -diameter hole on the
back of plate (2). This disc was held in

r2 1

3," Pert 6 Pert S.

Fig. 4.-Details of side plates, and blank for forming cylindrical cover.

Winder Slotted

Simple
Turning Key

Firing SCre14,

Through Side Of
Film Pack Adaptor
into Block 4 Of
Roll Film Adaptor

Roll Film
Adaptor

position by means of a simple flat brass. ring,
a small discarded brass lens mount being used
for the purpose. This was soldered to plate .

(2), care being necessary to avoid damaging
the red material.

The whole of the inside of the roll film
holder was then given a coat of photographic
dead black, including the sides of the light -
trap surround. Plate (2) was left unblackened
as, of course, there is some friction from
the film backing paper. A hard -drying black
enamel could have been used for this, although
no detrimental results should occur by
leaving the plate unpainted. The whole of

Sheath Must Be Replaced Whenever
Adaptor Is Remove°. From The Camera

Film

Mask

Overall Si:es -

Film Peck Adaptor To Suit Film Pack
With Original Hinged . Portion Of Sheath Cut Adaptor. Flanges Of Mask
Back Cover Removed Away To Show Mask Must Clear Sheath

Fig. 5.-The holder as it appears when fined into a typical film pack
adaptor ; and details: of the mask.

Bent Outwero's
From Film
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the plate is covered by the backing paper of
the film and no reflections from light are
possible from the lens.

The Mask
A mask was necessary to give the reduced

picture size and this was cut from very thin
gauge tin plate. Brass foil would also have
been suitable for this fitment. The shape and
size adopted is shown to the right of Fig. 5.
Great care was taken in cutting out the
aperture of the mask and in bending out the
narrow flanges. The latter were necessary to
avoid scratch of the film as this passed across
the aperture between each exposure. These
flanges .were, of course, bent outwards from
the film surface and as these slight projections
had also to clear the dark slide or sheath,
the angle of bend was very small and quite
critical. As the writer's camera is a reflex
a similar mask made from black paper- was
fitted over the ground glass inside the viewing
hood.

The aperture of tin. square was decided
upon as giving a sufficient margin under the
mask at each side of the film, and it allows
12 exposures being taken on the standard
No. 120 film. A rather full margin was found
to be present between each exposure, but a
greater width of aperture would have neces-
sitated an increase in spool centres or a
more complicated design of the roll -film
holder itself.

Inserting the. Film
Owing to the mask and the margin of the

film pack adaptor it was found necessary to
insert the film before fixing the roll -film
holder to the film pack adaptor case.

As the winder from the box camera was
not of the pull-out pattern the take-up spool
had to be inserted at a slightly tilted angle,
It was for this reason that ample width
between side plates was arranged to allow for
this. The three 2BA pivots were screwed in
afterwards and the lin. lengths were found to
be about correct to allow the two wools to

NEWNES PRACTICAL MECHANICS

be centred correctly, without the necessity
of fitting loose washers or collars between the
side plates of the holder and the spools. This
applies to the wood -type spool. Such washers
might, however, be required if the all -metal
type No. 120 spool were used, as the latter
has a clear hole right through. The correct
arrangement of the spools and film in the
holder is shown to the left in Fig. 2. With
the backing paper anchored in the take-up
spool in the normal manner- the mask was
placed in the film pack adaptor and the roll -
film holder carefully pushed into the film
pack adaptor. Two brass screws were used to
secure the two parts together. On com-
pletion of the film these two screws only
needed removal to release the roll -film
holder for fitting a fresh film.

The sheath must, of course, be in position
before the film is actually turned to No. r,
and is removed only when the holder is in the
camera. It is necessary, too, to remember
that this -sheath must be replaced should the
holder be removed from the camera before
the full length of film has been exposed.

On no account must the sheath be drawn
out until the complete holder is in place in
the camera. The sheath must always be
reinserted before removal of holder from
camera. In fact, one must always look on
this holder as a normal dark slide, although
it may, of course, remain in the camera until
the whole film has been exposed and need
be removed only for inserting another film.
By the way, do not forget to pull out the
sheath when ready for exposures or your
film will, of course, be blank.

Test the holder well for light leakage before
risking a full film. If any doubt of light tight-
ness is present it is a good plan to put strips
of ordinary black insulating tape along the
sides and ends where the surround fits the
film pack adaptor.

It will be noticed from the drawing Fig.
that the original turning lugs of the winder
have been sawn off and turning of the film
is accomplished by a screwdriver or the
simply made turning key shown in Fig. 5.
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This was necessary as the lugs were found
to foul the side of the adaptor. The end or
boss of the winder was cut with a slot,
as shown, for winding purposes.

Testing the Roll Film Adaptor
It was, of course, necessary to try a few

tests before actually exposing a film. To
prove that smooth turning of the film would
be possible tests were made with a spate
length of backing paper from a used No. 120
film, and to it Was attached a. length of
thickish paper approximating to film thick-
ness and length.

This test having proved satisfactory a
length of bromide paper was attached in the
dark room and actual trial exposures made
in the camera. Various focusing distances
were tried and long exposures given to allow
for the slower speed of the bromide paper.

These trials having proved satisfactory
a film was next inserted for final tests.

As is always advisable when using pan-
chromatic films the red window was covered
by a piece of opaque sticky tape, this being
lifted up only when winding the film to the
next number. As is normal with No. 120 films,
the numbers for picture size approximating
2in. square appear at the centre of backing
paper, which was the reason for the window
being fitted in the position shown.

Although the writer has not found it
necessary to include a springy pressure strip
under the film spool to keep the film taut,
this simple fitment would not be difficult,
and a suitable spring strip might eventually
be fitted from the box camera previously
referred to. The sides of the mask, of course,
help to keep the film perfectly flat.

Several films have already been taken with
this roll -film holder, and the exposures show
no signs of scratch or pressure marks. The
fact that one has to stand further away
from the subject is an advantage, giving in
effect a longer focal length lens. Great care
was, of course, taken to well black the mask
side facing the lens to avoid reflections.

Fair, Comment
(Continued from page 367.)

gauged from the fact that many of them
which pass have a mean daily rate of less
than one second. Watches so rated keep
their rate almost indefinitely. They are ex-
tremely costly and there are not so many of
them in existence -only a few hundreds of
them having passed since the tests were
inaugurated in 1888. Such watches are not
available in the shops. If you need one it
is necessary to select a watch of Kew A
quality and employ a rater to tune it up for
yoU.

Noon at Greenwich was signalised by
mean's of three balls, which were allowed
to drop at twelve noon each day. A man
who posSessed a KeW A watch of certain
make had such belief in its accuracy that he
made a hobby of checking it against this
Greenwich time signal every day. On one
day he noticed that the balls were twenty
seconds late according to his watch. -He
wrote to the Astronomer -Royal pointing out
that his watch could not possibly be twenty
seconds a day out and therefore the Green-
wich time signal must be wrong! Such
did indeed prove to be the case, for the
Astrotilainer-Royal replied that the signal
was twenty seconds late on that day. Need-
less to say, the makers of the watch achieved
great publicity as a result of this.

Machine made watches in general do not
perform so consistently as hand made
watches, nor do they obtain such high marks.
When a watch of similar make to that whiCh

found the Greenwich time signal to be in
error came into my possession some months
ago, I was interested to see how it would
respond to adjustment and rating by com-
parison with my other Kew A watches of
much higher quality. After a few months
of adjustment I submitted it to the N.P.L.
for the Kew A. tests, and those interested in
how the marks are computed may like to
study the following record of its perform-
ance during those tests.

It will be understood that a watch that
would just pass the Kew A test would not
receive any marks, whilst a perfect watch
Would, of course, receive too ; this one
obtained 67.4 out of a possible too.

This watch was manufactured in 1874, or
75 years ago -a tribute to the quality of the
workman -ship which was put in even to
machine -made watches in those days. Even
the mainspring barrel is jewelled -really an
unnecessary refinement, since the arbor is
only in use when the watch is being wound.

The National Physical Laboratory conducts
subsidiary tests for Kew A watches, the,
original certificate being current- for two
years.

The chief difficulties in adjusting watches
for the A test are in eliminating position error's,
adjusting for isochronism, and correcting for
temperature compensation. It is not work
which can be hurried.

Position and Temperature
of Watch

Rate (Seconds per Day)

4th day 5th day

Mean
Rate
Sec./
Day

Mean
Varia-
tion of
Rate
Sec./
Day

1st day 2nd day 3rd day

Pendant up, at about 67° F.
right, at about 67° F.
left, atabous 67° F.

Dial up, at about 42° F. ..
33 at about 67° F. ..  
33 at about 92° F. ..

Dial down, at about 67° F.
Pendant up, at about 67° F.

o.z
-10.8
- 8.6
- 7.6
- 3.5- 3.8
- 2.2
- 0.I

-2.0
-8.6
-8.9
-5.7-2.5
-3.7-1.5
+0.4

-0.6
-7.1
-9.3
-7.5
-3.2
-3.3-1.6- .o

-0.9
-4.6-8.o
-8.0
-4.
-2.4
-1.6
-0.7

- I.0
- 8.3
-10.9
- 7.0
- 3.0-
- 3.3- 0.6
- o.8

-0.9
-7.9
-9.1
-7.2
-3.3
-3.3-1.5
-0.4

0.53
1.62
0.77
0.65
0.43
0.36
0.36
0.47

Signifies gaining.

Mean variation of rate ..
Mean change of rate with change of position
Mean change of rate per t` F.

- Losing.
Marks Awarded. 0.65 sec./day 27.0

3.11 27.6
0.107 12.8

Total marks .. 67.4
1111.111
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Double-dec k ed Rail Coaches
NEWNES PRACTICAL MECHANICS

The Genera! Design and Layout Briefly Explained

By H. A. ROBINSON

DOUBLE -DECKED rail coaches are run
in Ainerica and on the Continent, but,
due to the comparatively small con-

struction gauge that is found in England,
which greatly restricts the size to which
rolling stock can  be built, their operatiqn
in this country has always been thought
impossible.

A coach, however, has now been designed
by the chief mechanical engineer of the
Southern Region-Mr. 0. V. Bullied,
M.I.Mech.E.-which, by a clever interweav-
ing of the seats, h'as made the two levels
feasible. A full-sized " mock-up " of the
vehicle has been constructed, and at the
recommendation of the Railway Executive it
is being fully examined by the Transport
Commission, and it is hoped to have a
complete eight -coach experimental train
running between London and Dartford by
October of this year.

The advantage of a two -level coach is
its increased seating capacity, and the pur-
pose of the new English vehicle is to assist
in relieving the congestion on suburban lines
during the peak rush -hours.

There are limits beyond which trains
cannot be lengthened, the number per unit
in time increased, or parallel tracks multi-
plied, and as. in much of the Lonslon area
these limits have been reached, great hopes
are placed in the new coach, which over
a complete train will be able to offer 31
per cent, more seating room. British
Railways state that they are regarding the
vehicle as " an alternative solution to costly
major widening works."

While a complete train will be able to
supply a 31 per cent. increase in seating

6' /4"

PLAN OF
LOWER--

COAA PA RTMENT

Stairs to Upper
Compartment

PLAN Of
UPPER COMPARMAENr.

Stairs Loading to
Lower Compartment

capacity, this per-
centage will vary a
little in the indi-
vidual vehicle
according to whether
it is a trailer or
motor - coach with
driving compart-
ment-it being in-
tended to operate on
the usual " multiple
unit 7 principle.

General Design
In design the new

coach is divided into
several -non - con-
nected sections, each
of which contains an
upper and lower
compartment connected by a flight of four
steps. The seats on the upper level are
directly over those on the lower, but face in
the opposite direction, somewhat after the
fashion of the " knife-edge " layout popular
at one time on tramcars. Each section is
entered by side doors at platform level.

Both upper and lower compartments will
accommodate II persons, six on one side
and five on the other, the missing seat allow-
ing for the stairway, which is about Ift. 6in.
wide. The compartments themselves arc
6ft. across, i.e., longitudinal to the
train, the distance between the seats 3ft. 3M.,
while the actual seating positions are about
ift. 6in. by 1ft. loin.

To get the upper seats as high as possible
and yet allow passengers to stand upright
when moving in or out, the floor of the
upper compartment has been given a central
channel about 'ft. 4in. wide. Seated persons
therefore have their feet on what in effect
is a _raised ledge, but step down into the

channel when wishing' to move to the
lower deck. On , the lower deck the
headroom directly above the space be-
tween the seats is ample.

The vehicle has been taken to a
height of I2ft. rolin. above rail level,
and the upper windows extend into
the curvature of the roof. This brings
them extremely near the masonry of

bridges and tunnels,
and, owing to the

Diagrammatic sketches
showing the layout of the
upper and lower compart-
ments in the double -decked
coach. Note the position
of the stairways between
-the upper and lower decks.

narrow margin of
clearance, for safety

'these have been
made not to open.
Those on the lower
level open in the
usual way. The
non -opening of the
upper windows does
not mean that ven-
tilation will be poor
on this level, for
electrically operated
fans will be con-
tinually at work.

Lighting is of the
" strip " variety and
so located that sha-
dows will not be cast .
on the book or paper
of a seated passenger
by persons on the
move, while spaces
for small items of
luggage are provided

385

Pictorial view showing
the general arrange-
ment of the upper and

lower compartments.

below the seats on the lower deck, and abov.e
the backs of the seats on the upper deck.
" Grab " handles have been carefully placed
to assist movement between the two decks
and for standing passengers on the lower
deck. -

A trailer coach Will have seven lower and
six upper compartments, while a motor -
coach will have five upper and five lower.
This means that the former will give 143
seats and the latter iio seats, so that a
full eight -coach train will carry t,oi6
persons; against the 772 of a present electric
train consisting of six open and two com-
partment type vehicles. In other words,
there wild be four seats in a two-tier coach
for every three in existing carriages.

Sheet Metal Construction
The double -decked coach has been made

possible on the British Railways chiefly by
a new method of sheet metal construction,
in which roof and sides (and, if necessary,
the floor) are welded together. This it has
been found gives a perfectly stiff structure
without space -wasting, internal joists, etc.
The method also yields a maximum inside
capacity and that means every inch within
the " construction profile " can be usefully
employed for passenger accommodation, etc.

Abroad, the " well " principle of con-
struction is popular for double -decking.
Here the floor between the supporting bogies
is taken down almost to rail -level to give
the lower deck, but this system has the
disadvantage that it allows of only two end
doors per coach, which prevents the speedy
movement of passengers. In the English
design, which is intended for the rapid
transit of large bodies of people, a well
has not been used, thus making possible
the retention of side doors, down the whole
train with all their attendant advantages
of rapid entraining and detraining. The
floor of the new vehicle has been dropped
a few inches, however,_ by reducing the
depth of the main frame longitudinal
members.

With regard to cost, it is estimated that
a double -decked train will work out at about
4e per cent. more than a single-decker of
similar length. Thus, as a present eight -
coach electric train costs £50,000, the outlay
for an eight -coach double-decker will be in
the neighbourhood of £70,000.
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Long Sight and Presbyopia
SIR,-Your correspondent,

Mr. W. E. Thom is, of
course, perfectly right.

Long sight is the term
popularly used to include
both presbyopia (old sight)
and hypermetropia (true long sight). In my
article, Lens Calculations Made Easy, I was
only concerned with the simplest calculations,
and did not think it necessary to call atten-
tion to this distinction.

It might interest Mr. Thom to know that
the spectacles I have to use for continued
close work are 3.3 diopters (as mentioned in
my paragraph " First Calculations ") and my
age is, in fact, about 6o.-J. A. STORER
(Hemsworth).

Screwdriver Theory
SIR,-Regarding Prof. A. M. Low's conun-

drum of the long -handled screwdriver,
surely the explanation lies in the greater
springiness or give of the longer blade which
allows it to store, for a short space, more
torque than can be imparted by the muscles
during a single instant of effort.

Mechanically, this may be nonsense, but I
feel that the explanation is more likely to be
found along these lines than on any consider-
ation of leverage. Incidentally, I remember
seeing a driver with a transverse handle like a
gimlet but apparently it failed to " catch on,"
although the leverage must have been very
great.-C. FRANCIS (Heston).

Converting Ex -Aircraft Generators
IR,-I have read with interest Mr. H. H.

Ward's article in the July issue regarding
the conversion of ex -aircraft generators to
A.C. motors. Whilst the suggested method
of increasing the field current will no doubt
enable the torque to be increased, it should,
of course, be understood that the power
output obtainable by simple, conversion of
these machines is limited for the following
reasons:

(i) The connection of the resistance across
the motor armature will cause the field
current to become out of phase with the
armature current, as the machine is not then
a simple series motor ; thus the field wind-
ings may not be completely effective.

(a) The possible strength of the field
magnets is limited by the degree of mag-
netism which can be passed through them,
as mentioned by Mr. Ward, and also by
the amount of current which the field coils
can carry without overheating to such an
extent that the insulation is subject to rapid
deterioration. The rate of heat generation
in a winding is proportional to the square
of the current value.

(3) The safe full load power is also limited
by the current. which can safely be carried
by the armature winding without overheat-
ing. This is likely to be rather low, due
to the small size of wire required with the
large number of turns on a t,000 -volt
winding.

In the case of the machine referred to
in the article, i.e., having an input of 3.2
amps. at 24 volts ; if this could be cork -
vetted into a motor with too per cent.
efficiency one might expect about one -tenth
horse -power, since one horge-power corre-
sponds to 746 watts. Actually, too per
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cent. efficiency is impossible in any machine ;
with such a radical conversion of the func-
tions of the machine it is unlikely that the
efficiency would exceed, say, 3o per cent.,
and may be appreciably less than this, which
brings the horse -power down to less than
one -thirtieth. Now this gives an idea of the
possible horse -power if the rate of heating
of the machine is to be limited to that
which was intended by the designer. It
is, of course, possible to, drive a somewhat
increased load, with increased rate of heat
generation, but in this case the motor should
be kept under observation and switched off
before the temperature reaches a dangerously
high value.

- It thus appears that if the machines are
to be used as A.C. motors for long periods
at a time there is much to be said for
rewinding them to suit the available supply
unless they only require to be lightly loaded.
The field coils could then be rewound with
more turns of thinner wire and connected
in series with the armature winding, having
fewer turns of thicker wire. This method
is particularly in the case of
a machine which has two armature wind-
ings, as it enables the armature slots to be
fully utilised with effective windings.-
J. L. WATTS (Southampton).

Model CO2 Engines
SIR,-I was interested in one or two items

%---/ in the June issue of PRACTICAL
MECHANICS. My brother and I experi-
mented about two years ago with a push-up
ball valve CO, engine. It worked, but not
too well. We intended to try making the
cylinder and 'crankcase of perspex in the
next model which was never finished owing
to pressure of work. I did not like the valve

lifting before t.d.c.,
and have an idea
that for a one-
way -running en-
gine it could be
worked by the con-
necting -rod. Also,

, existing engines
have to do work
on the up -stroke
compressing some
of the previous
charge. In this
idea the pin -valve
would allow com-
pression to leak by
on the up -stroke,
and as con -rod
went over t.d.c.
the cam surf ace
on it would lift
pin, opening ball
valve and seating
itself. To allow

- latitude an inset
seating of hard

Operating the valve of a rubber or similar
small CO2 engine from material might be

. the connecting rod. a help.
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The Long -handled Screwdriver
As I see it, both arguments are correct,

with qualifications. If you ,have a short and
a long driver of same diameters of handle
and shaft, by holding them with one hand,
the long one would be no better than the
short one (while used upright). But if you
get a better hold with both hands, the long
one has an advantage. In practice, longer
drivers usually have larger heads which give
greater leverage.

As Mr. Toon points out, if the driver were
inclined the angle is limited by',the blade
leaving the screw -slot.

If you wanted to obtain the greater torque
it would be necessary to shape the blade to
an angle, or bend the shank. This process
could be applied to the horizontal position
when the driver would be a " tommy-bar "
in the slot. I have seen a bent screwdriver
made as shown in the sketch. For myself,

Black
shaped to

angle

.91

Short strewc/rwer giving
same torque as long one

Blade shown bent

Special types of screwdriver.

I use a short ratchet, type, and for obstinate
screws I clamp a pair of grip -pliers on to
the flat just above the screw. That shifts
them. .

Writing Pad
Your correspondent (G. G. Doig, Glas-

gow) seems to be thinking of the " Printaor,"
which I believe is -again on the market. In
this, writing is formed by pressing down
through thin celluloid, a thin white paper on
to a waxed black card. Where it sticks down
the black shows through:-E. W. BAIGENT
(High Wycombe).

Double -action Push for Door Chimes
SIR,-In a recent issue there appears a

design for a bell -push suitable to obtain
a double action with chiming door bells,
i.e., a total of four actual strokes on the
chimes by single pressure and release of the
bell push.

I was struck by the cumbersome shape
of this push and, finding it effective but
not ornamental, I endeavoured to dispense
with hulk. The result is shown in the
accompanying sketch, and although no bigger
than a normal bell push it works well. No
matter how thick the panel of the front
door or door post, the push is easily fitted
and shows only a neat boss and button on
the exterior.

The size and shape of the boss and button
is left to individual choice so long as a total

." in -and -out " movement of 5/16in. is
obtained. The button can be of any
material, and is drilled in to accommodate
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the return spring when the button is
depressed. Finally, it is drilled and tapped
with a 2BA thread in which screws the
operating rod of 3/16in. brass. This com-
prises the entire exterior fittings, and as
no electrical contact is brought out .through
the door all wiring is free from the effects
of damp from outside.

The electrical connections are made inside
the door on an insulated strip approximately

x IZin. and lin. thick. Paxolin is
suitable for this purpose. Two pieces of
springy brass strip from an old flat type
41 -volt dry battery are used for the con-
tacts and are bent as shown in the sketch.
When mounted on the paxolin, the point
of contact with the washers should be
5/16in. from the paxolin. As the three
washers are each -kin. thick this brings the
contacts central on the outer washer when
the push is at rest. The springy contacts
are drilled at their base to clear 4BA brass
screws countersunk into the paxolin from
the underside and which protrude through
to accommodate a 4BA locking nut (securing
the brass strips) and a further -nut to clamp
the connecting wires.

The three washers come next. The two
outer ones are of ebonite or like insulating
material, whilst the central one is of brass:
All are Ain. thick and yin. diameter. The
washer next to the paxolin mounting strip
is tapped 2BA centrally, the other two having
clearing holes and being locked against one
another by the 2,13A nut and washer at the
end of the 3/16in. brass operating rod. A
clearing hole is drilled through the door
panel and the paxolin strip with washers
and operating rod attached is lined up to
the hole and secured to the back of the
door by two wood screws suitably drilled
through the paxolin strip. The operating
rod is left amply long enough to protrude
beyond the outer side of the front door,
and the button boss is then fitted, allowing

Connecting wires

0

-to (o)

Brass
Brass spring
strip from old

battery

416dia brass rod,
cut to suit thick-
ness of door panel,
a threaded 2 B A.

at each end

asher insdlated washers
Paxo/in or

ebonite strip
I/1 thick

Thickness of
front door panel

Brass boss fixed
to front door by 3
wood screws; with
20.A: clearing hole

Ebonite or metal button in centre
drilled out to encase spring

and tapped 2 B.A.

End view and section of a double -action push.

free movement of the rod. The rod is then
marked off to the correct length to enable
its end to be threaded 2BA for attaching
the push button. Befpre screwing on the
button, a small but strong spring is slipped
over the rod and partly encased in the
drilled -out portion of the button as it is

screwed on to the operating rod. The push
is now complete, and when ,the button is
pressed the contacts touch the brass washer
as operating rod moves in, ringing the
chimes. When fully pressed, the contacts
then pass over the brass washer and rest on
the other insulated one. Removing the
finger from the push causes the return spring
to draw the rod back, and the brass washer
once again, passes over the two contacts and
operates the chimes a second time before
the insulating washer takes up position
between the contacts. A small sheet metal
case fitted over the contact strip with inlet
hole for the wiring completes the ensemble.
Although measurements are given, the push
cab be made with widely varying sizes to
suit any material available to the constructor;
the main aim being to keep down the size
for neatness.

As the only connection between the
" works" and the push button is the 3/16in.
brass rod, the apparatus can be mounted
on any thickness of woodwork, etc., the rod
being cut to the desired length.-G. CHALK
(London, S.E.).

Telescope Mirror
SIR,-In reading the June issue of PRAC-

.--) TICAL. MECHANICS I was interested in
an inquiry about literature on the grinding
of mirrors for astronomical telescopes.

The reader concerned may like to know
that there is a very good book published
by Blackie Sz, Co., namely, Mirrors for Astro-
nomical Telescopes, by George McHardie.
It is one of " Blackie's Technique Series."

This book gives full practical details for
the making of an astronomical mirror. It
is written specially for the amateur, the
author himself being an amateur astronomer.
Most of the- tools used can be made for a
few pence, and details for making them are
given in the book.-IAN G. P. MCHARDIE
(Baillieston).

Harrow and
Engineers
THE above society will hold its 1949 Exhi-

bition on Thursday, Friday and
Saturday, September 22nd, 23rd and 24th.
(Models received on Wednesday evening,
September 21st) and the place as last year,
the Wesley Hall, High Road, Wembley. We
hope to make this year's show even more
successful than last year. The features of
the exhibition will be much as before, but
it will be noted that it is proposed to open
for one more day.
.Other societies are particularly invited to

enter models for display only or for open
competition in the following sections : Loco-
motive, marine, general engineering, aero,
i.c. engines, and handicrafts. A cuo and
silver and bronze medals are being offered
in each of the above sections. Secretaries of
interested clubs please communicate with the

Wembley Society of Model

Club secretaries are asked
to note that the latest date
for receiving copy is the
first of the month for the

following month's issue.

Exhibition Secretary, Mr. C. R. Fox, 71,
Norval Road, North Wembley, Middlesex.
All models are fully covered by insurance
for the duration of the exhibition.

The club's fixture list for September is as
follows:-

Sunday, September 4th, Gala Day at
Track, Kenton.

Wednesday, September 7th, Talk on " The
Wonders of Oil," by Mr. S. C. Saunders.

Sunday, September a th, Gala Day at
Track, Kenton.

Wednesday, September 21st, Acceptance of
entries for exhibition.

All meetings will be held at our head-
quarters, 7.30 p.m., Heathfield School, Col-
lege Road, Harrow, unless otherwise stated.
Members of other societies are always
welcome at any of our gala days and
meetings.

Beaufoy Model Engineering Society
THE above society's workshops will re-

open after redecorating on Monday,
September 26th. The workshops will be open
every evening from 6.3o -9.3o p.m. Monday
to Friday inclusive, with a qualified tech-
nical adviser in attendance every evening.

Besides providing opportunities for model-
lers to make their own castings in the
moulding shop, experienced modellers will
find every type of machine tool available for
their use. It is also proposed to run an
instructional class for beginners.

Members of other clubs are also invited
to make use of ' these facilities and visitors
or new members are especially welcome.
The subscription per year is 3s, and any
further particulars may be obtained from
Mr. S. T. Hunt, The Beaufoy Institute,
Albert Embankment, S.E.It.

Staines and District Society of Model
Engineers and Craftsmen
THE. Annual Exhibition of the above

Society will be held on September 16th
and 17th at Staines Town Hall. Many new
features will be introduced-and lone hands
and societies are asked to offer models on loan
or for competition. Bronze and silver medals
will be 'awarded in each section. All com-
munications to.-Exhibition Manager, R. F.
Slade, 166, Kingston Road, Staines, Middx.

REFRESHER COURSE
IN

MATHEMATICS
By F. J. CAMM.
8/6, by post 8/-
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THE WORLD OF MODELS
Leipzig Model Makers : Model
of the King's Coach : Swiss
Diesel -driven Steamer : Society

for Nautical Research
By " MOTILLIS"

IN these days of the " cold war " and
threatened atomic warfare we are all
glad to learn of any means of fostering

good fellowship between nation and nation,
however small or unimportant that means
may be. The application of time and skill
to model -making is so much more worthwhile

Fig. 2.-Mr. W. -Richter's 00 Gange" English -
type" station.

than the making of munitions, whether in
this country or elsewhere! People whose
hobbies are of such an absorbing and creative
nature as model -making are not easily drawn
into extreme political groups, whose creeds
embrace war and destruction. I also feel
that frequent exchange of model -making
news between ex -enemy countries, such as
ourselves and Germany, must become a con -

Fig, 4.-One of the compartments on the scale model Royal coach. .This shows the King's
bedroom, and all the other compartments are as fully detailed.

Fig. L-Mr. W. Richter's oo Gauge railway
coaches, showing three periods of English coach
these represent : (1)01d Liverpool -Manchester
construction. Reading from front to back
Railway, about 1835; (2) G.N.R. train of
about 188o, with six -wheeled stock; and
(3) Bogie coach train of L.N.W.R., about

1875.

tributory factor in establishing goodwill and
trust between our peoples.
Leipzig Model Makers

I now have a few correspondents in the
Russian Zone of Germany who are keen
model enthusiasts. One of them, Mr. G.
Arndt, of Leipzig, has sent me one or two
copies of a model railway periodical he is

Fig. 3.-A general view of the scale model of
H.M. the King's coach on the Royal South
African train, showing the roof of the model
raised to give a clear view of the interior.

sometimes able to obtain from the Western
Zone. It is published by a firm of dealers
in model railway equipment, and is a good
medium of contact between amateur enthu-
siasts, as it contains contributions from all
parts of Germany. Mr. Arndt himself has
had an article published on the subject of a
model exhibition held in Leipzig recently
which, of course, drew large crowds of
interested visitors. It was so successful that
another is to be held early in September.
Mr. Arndt has sent me an invitation to
attend, but I regret this will not be possible.
The enthusiasm of these model railway
builders is to be commended, as model -
making materials are still in extremely short
supply in Germany.

Not long ago I heard again from Mr. W.
Richter, also of Leipzig, who is such a keen
student of English railway rolling stock,
whether ancient or modern. He has sent



September, 1949 NEWNES PRACTICAL MECHANICS 389

me a photograph showing his oo gauge
models of English coaches of the nineteenth
century. (Fig. I.) These he has made with
underframes and roofs of tin, walls of card-
board and cut-out windows " glazed " with
transparent paper. The other illustration,
Fig. 2, shows his " English " model railway
station, with one of his converted English -
style locomotives and train. Mr. Richter
also has some German gauge o coaches and
locomotives, but until a short while ago had
no track for them. Now he has obtained
components for building the track and is
engaged in constructing a realistic layout.

Model of the King's Coach
In far off pre-war days some of my readers

may have had the pleasure of seeing one of
those very fascinating models of a railway
coach complete with all interior fittings. Not
many of these models have been displayed
since the war, but recently I was privileged

Fig. 6. (Right).-The new motorship on the
Lake of Lucerne. A bow view of m.s. " Wald-
stlitter," showing the Captain's fridge and the

large, covered upper saloon deck.

Fig. 7.-A stern view of m.s. "Waldstatter," showing the large, open upper deck, with a crowd
of holidaymakers aboard.

to. view an exceptionally " de luxe " version
of this type of model. This was a scale model
of H.M. The King's coach on the train used
during the post-war Royal South African
tour. It was made by Bassett-Lowke, Ltd.,
of Northampton, to the order of the
Metropolitan-Cammell Carriage and Wagon
Company, Ltd., of Birmingham, the coach -
builders. (Fig. 3.)

Hinged Roof
The roof of the model is hinged, so as to

lift up and reveal the interior with all the
compartments in full detail. This comprises
the King's study, bedroom, Fig. 4, and bath-
room as well as bedrooms and bathroom for
his equerry and his doctor and a room for
his valet, complete with wardrobe equipped
with an ironing board. The car is illumin-
ated with fluorescent strip lighting, which is
reproduced in the model with perspex strips
lit by concealed miniature bulbs, giving a
most realistic effect for evening display.

The fabrics of the prototype for carpets,
bedspreads, curtains and upholstery were
supplied by Messrs. Waring and Gillow, who
also afforded considerable help to the model -
makers by supplying " model " fabrics which,

in cases where a floral design
was used, had to be hand -
painted:

The car is fitted with the
latest type of air-conditioning,
necessitating double windows,
which are shown on the
model, along with the grat-
ings in the ceiling through
which the conditioned air is
introduced into the compart-
ments. The equipment
necessary to produce this
particular feature has been
modelled in full detail in its
position under the coach
framing, together with all the
complicated apparatus that
is necessary to make a vehicle
of this type what is virtually
a complete "home on
wheels."

An Architectural Model
Educational authorities in

this country are having to
increase considerably accom-
modation in all schools,
supplying canteen facilities,
gymnasiums, playing fields,
laboratories and so on, to
meet the requirements of
more and more pupils. Our
universities are also having
to follow suit, and one out-
standing proposed extension

is that for Nottingham University. A model
has been completed to assist the planning
of the major extensions that are contem-
plated for this university, to supplement
its amenities for ever-increasing numbers
of students.

The model was built to the order of the
Vice Chancellor of the University and is
the work of Mr. E. H. Clifton, ' of
Northampton. It shows all the existing
buildings and grounds, together with the
suggested extensions. The illustration,
Fig. 5, shows a good bird's eye view of
the model, which is to a scale of 66 ft. to

in., or about i/800th actual size.
Swiss Diesel -driven Steamer

Switzerland is not only famous for her
beautiful lakes but also for her excellent
steamship service on those lakes in both
winter and summer. On the Lake of
Geneva (Lac Leman) this custom dates

Fig. 5.-The model of Nottingham University site, to a scale of 66/i. to tin. (approximately
II800th actual size),
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back to 1823, when the first passenger
steamer, Guillaume Tell, with capacity for
zoo passengers, was put into service. The
two largest steamers now on this lake are
Simplon and Helvitie, built in the years 192o
and 1926 respectively, and both having
accommodation for 1,600 passengers.

Although the Lake of Geneva is the largest
of the Swiss lakes, the heaviest traffic is on
the Lake of Lucerne, (Vierwaldstattersee),
where there is the finest fleet of steamboats.
These are used not only for pleasure cruising
but also for goods and cattle transport in
the summer months. The largest boat in this
fleet is the Stadt Luzern, built in 1928.
Recently, however, an innovation in design
and propulsion for lake ships has occurred,

with the introduction of the motorship,
Waldstdtter.

The Waldstatter has quite an interesting
history, as she was built on the hull of the
s.s. Rhein, a Thames boat bought by the
Swiss about 1912, when she sailed under her
own power from London to Basle. For
conversion the hull had to be reconditioned
and lengthened and the existing paddle steam
engine replaced by diesel twin-screw engines.
The superstructure built on this hull is
unique, as will be seen from the illustrations,
Figs. 6 and 7. This peculiar external design,
however, gives opportunity for a most attrac-
tive and roomy interior for the vessel's public
rooms, where the decoration is in the modern
style with the accent on comfort. The
lraldstatter is very popular both with the

Trade Notes
" Avo " Exposure Meter-Model I

ANEW pocket-size exposure meter for
still or tine work in black -and -white

and colour, combining a high degree of
accuracy with extreme simplicity in opera-
tion, is being marketed by Kodak Ltd.

The "Avo" exposure meter-model

Automatic mechanism gives great sensi-
tivity over a very wide range, and a readable
deflection is obtainable even under the
weakest illumination. Provision for automatic
change -over from low -brightness to high -
brightness settings and vice versa, is a
unique feature of the design. Exposure times
covered by the calculator range from
1/2,000th second to 6o seconds. A red dot
indicates the normal tine speed of 16 frames
per second. Finished in ivory -coloured
plastic, the meter is fitted with a nod -
kinking neck -cord. Overall dimensions are
3 3/16in. by ziin. by t 3/16in. The weight
is 8 oz.

Runbaken Portable Shock Finder
DURING the past few years there .has

been a steady increase in the number
of industrial electrical accidents, many of
them proving fatal. The highest number of
accidents and fatalities were with portable
tools and flexible cables, and most of these
acidents could have been prevented by an
occasional check with the Runbaken Portable
Shock Finder. Two of the most common
causes of shocks are faulty or damaged earth
wire and cable wrongly connected to plug.
These faults are instantly detected by the
operator by simply plugging into the shock
finder, which is so designed that the worker
can take a portable tool to the instrument
and make a test himself, or it can he taken

Swiss themselves and with visitors to the
Lake of Lucerne.

Society for Nautical Research
This summer I again had the pleasure of

visiting the National Maritime Museum at
Greenwich, on the occasion of the Annual
General Meeting of the Society for Nautical
Research. The meeting was most interesting,
and time was given to discussion of the pos-
sibilities of reconditioning the famous old
warship, Implacable. It was the general
opinion of the experts, however (an opinion
confirmed by information received from the
Admiralty), that the expense of doing the
necessary reconstruction to preserve the ship
would be too heavy to consider in these
difficult times.

to the machine when not portable. Conform-
ing to the latest Home Office regulations and
Factory Acts, the new shock finder registers
the state of the earth, whether good, bad or
dangerous. A heavy current flows which will
blow two strands of conductor. The instru-

ment, which is simple to
operate, is fitted with a 5 amp.
and 15 amp. socket to take all
standard plugs. A press -button
switch is provided so that the
equipment cannot be left on.
The instrument is supplied
complete with test leads, clips,
mains on -and -off switch, and
a double -wound transformer
impregnated and flash tested
on 2,000 volts. Further par-
ticulars can be obtained from
Runbaken Electrical Products,
Oxford Road, Manchester, 1.
G.E.C. Torches and Lighting
Batteries

AHANDY booklet (BA (t)
Section) is issued by the

G.E.C. covering a range of
their high quality torches,
cycle lamps, hand lamps, etc.
Special attention has been
given in manufacture to over-
seas requirements. The torches

are claimed to stand up to all tropical condi-
tions are are of particularly robust construc-
tion for withstanding hard usage.

The Runbaken portable shock finder.

G.E.C. lighting batteries are manufac-
tured at the company's works at Witten,
Birmingham, where a modern plant for the
production of batteries is installed. Among
the torches listed are focusing and non -
focusing types, including pen torches. The
batteries range from tiny pen torch refills
to 44 -volt heavy-duty batteries with ter-
minals. There are also a combined cycle
and hand lamp, cycle rear light, a safety
(weatherproof and flameproof) torch, a
battery hand lamp, and Osram flashlight
bulbs.

Books Received
First Steps in Engineering for the

Apprentice. By Major G. McAlpine,
M.I.E.E. Published by Percival
Marshall and Co., Ltd. 42 pages.
Price 3s. net.
THIS book, written by a well-known

engineer of wide experience, is intended
to form a guide for boys of school -leaving
age who may be contemplating entering the
engineering profession as a career. The
necessity of reading the right kind of books
is pointed out, and the first 12 months of
training in an engineering workshop is
discussed. Information is also given con-
cerning technical institutes and Polytechnics
at which light engineering is taught.

They Made Your World. By Prof. A. M.
Low. Published by John Gifford, Ltd.
176 pages. Price 7s. 6d. net.

TN this book the author gives a brief and
fascinating story of the life and work of

some of the famous pioneers of science from
William Gilbert (1540-1603) to Sir Arthur
Stanley Eddington (1882-1944). Among the
great men covered in the book are Sir Isaac

Newton, Joseph Priestley, John Dalton,
Sir Humphry Davy, George Stephenson,
Michael Faraday, Charles Darwin, Lord
Kelvin, James Clerk Maxwell, Sir -Oliver
Lodge and Sir James Hopwood Jeans.

A CORRECTION
TN the article on a Radio -controlled Model
-1 Battleship published in the July issue of
PRACTICAL
ME CHAN- 4
ics, a slight
error appears in
the circuit dia-
gram of the
receiver. A s
shown the anode
of valve V2
would receive
no HT +. The
top end of the
primary of
transformer T2
should, of 2course, be con-
nected to the HT+7ov. line, as in the
accompanying diagram.

Rs
HT+
70V.
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Modelcra ft's

MODEL CAR
PLANS A N D
RACING CAR
KITS

Motor car modelling is at last
coming into its own. With the
drastic change in post-war designs
many modellers take pride in
preserving the memory of the old
English "thoroughbreds ": modest
little cars and lordly ones alike.
These plans help them and are
authentic down to the minutest

details.

AUSTIN 7 SALOON
BENTLEY 41 LITRE
M.G. MIDGET
ROLLS ROYCE PHANTOM 3

21- each, postage 2d.

This series is designed for us by
Rex Hays and is most appreciated
by more experienced model makers
who are willing to take pains.
Don't buy one if you just want to
stick a few parts together. They give
joy to the man who is a connoisseur

of modelling.

41 LITRE BENTLEY
3 LITRE MERCEDES BENZ
3.3 LITRE BUGATTI

816 each, postage 9d.

Modelcraft List, 11- post free now includes
over 600 items of plane kits and accessories.

MODE LCRA FT LTD.
77(1_1, Grosvenor Rd.. London, S.W.I

WILKINSON'S
OF CROYDON
VOLTMETERS. 0300 A.C. Moving Iron,
2lin. flush. 17/6 each. 0/15 vt., 15/-.
24 VOLT MOTOR with reduction gear and
cam -operated switches suitable for Model
Work. 15'6.
A.C. INDUCTION MOTORS. Single
phase. 1,425 r.p.m. All voltages. Ideal

for workshop
and indus-
trial uses.
Heavy duty.

- Silent run-
ning. No
radio inter-
ference.

h.p., 86-5-6
h.p., 86-15-8
h.p., 88-7-0

Carr. & pkg.,
101..

MICROAMMETER. ; Full scale deflection
25 microamps, scaled 0-500. Dial 21in.
57/6 Post free.
MICROPHONE and HEADPHONE SET.
Moving coil with switch. 7/6.
Sin. GOODMAN SPEAKERS in wall case
with transformer. 21,-.
ROOM THERMOSTAT. Adjustable 45 to
75 Fahrenheit. 42'6 each.
THERMOSTAT. Satchwell 12in. stem,
0/250 volts A.C./D.C., 10 to 90 deg. Cent. 35/,
THERMOSTAT SWITCH. Bimetal type
in sealed glass tube, 2lin. x j in. 30 deg. Cent.
5/- each.
COCKPIT LAMPS with obscured domed
glass for S.B.C. Bulbs. Brand new with
switch. Diam. 3M. 5/- each.
TELEPHONE SETS at a fraction of their
original cost, will operate up to 5 miles,
suitable for office, garage, farm, etc. Com-
plete with calling buzzer, batteries, etc.
37/6 per set. 75- per pair.
RHEOSTATS. Suitable for low voltage
model work. 2/8 each.
BATTERY- CHARGERS. " Westalite."
input 100/250 volts, output 12 volts 16 amps.
Brand new. £15 15s. Od., worth double.
CONTACTOR UNITS. Precision made
clockwork movement, make and break
twice per second, fitted In sound proof
cabinet. Thermostat temperature control.
Brand new. 15'6.
SEND 4d.' stamps for complete list of Radio
and Electrical goods at Bargain Prices.

L. WILKINSON
205, Lower Addiscombe Road, Croydon.

I N THE "FLUXITE QUINS "
AT WORK

" There's no need to swelter,
you goose,

We can put this old fan to
good use.

A spot of FLUXITE,
We'll soon put it right.

Watch it buzz when I switch
\13,1 on the juice."

For all SOLDERING work -you need FLUXITE-the paste flux
-with which even dirty metals are soldered and " tinned." For
the jointing of lead -without solder ; and the " running " of white
metal bearings -without " tinning " the bearing. It is suitable
for ALL METALS -excepting ALUMINIUM -and can be used
with safety on ELECTRICAL and other sensitive apparatus.

With Fluxite joints can be "wiped"
successfully that are impossible

by any other method
Used for over 40 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers -in tins,
I0d., 1/6 and 3/-.
AkTO CYCLISTS1 For stronger wheels that
wir will remain round and true, here's a time -
tested tip. Tie the spokei where they cross
with fine wire AND SOLDER. It's simple -
with FLUXITE-but IMPORTANT.

ALL MECHANICS WILLHAVEI THE-FLUXITE-
GUN puts -FLU X-
ITE " where you
want it by a simple

pressure.

Price 2/6 or filled
3/6

FLUXITE
IT SIMPLIFIES ALL SOLDERING

Write for Book on he ART OF " SOFT" SOLDERING and for Leaflets on
CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

Also on " WIPED JOINTS." Price Id. Each.

FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I.

ALL STEEL SAW BENCH

FROM
G. RITCHIE, Manfrs. agent,

7" Dia. SAW.

RISE AND FALL

SPINDLE
TABLE 15" X 11e

PRICE
CARR.

FREE L6
CASH WITH ORDER.
IMMEDIATE DELIVERY.

42, WOODBURN TERR.
EDINBURGH

YOU CAN MAKE THESE
FOR BEGINNERS WE

OFFER

The Progress Beginner's Casting
Kit comprising : 3 moulds
(different models) in hard
aluminium alloy. Six tins of
quick -drying, non-poisonous
colours, one squirrel paint
brush, 2 small pigs of specially
mixed toy metal, 6 wooden
handles and one can of thinners.
2 gns. Cash with order. Full
instructions with every kit.

Dept. 1,
PROGRESS TOY Go.,

LARGE RANGE OF
MOULDS FROM 5/6.

NO EXPERIENCE IS
NECESSARY, Send

S.A.E. for full details.

Ltd., KIRBY RD., BLACKPOOL.

AMM1010.1.'

MIDLAND INSTRUMENT CO.
BRAND NEW GOV r. SURPLI S

STOCK.
Selector Switches, operates Yaxley
switch, identical to one used in " Radio
Controlled Battleship," 3/6, post 9d.
Relays, 2 -p -c -o, 12,000 ohms, 2/6, post
6d. ; midget relays,s-p-c-o, 1,000 ohms,
1/-, post 3d. Air Compressors Type
37K/8, 601bs. sq. in., fitted splined shaft,
in wood cases, 151, Post 1/4. Satchwell
Thermostats, adjust. dial setting 50 to
200 deg. "F", cuts out at high .and in at
low temp., handle 12 amp, at 230v. A.C.,
12/6, post 9d. Motors, 12v. 12 amp.
A.C./D.C.. 1/6 h.p., reversing, fitted
/in. shaft, 6in. long, Sin. dia., 1256, post
1/3. Water Immersion Heaters, 3
element type, each 230v. 1 kV., suitable
for 3 -heat working, enclosed terminal
box and cable gland, 716, post 1 4.
Flexible Drives, 4ft. long, outer casing,
I in. dia., will transmit i h.p., 319, post
9d. Gearboxes, 1-1 single to dual
drive, fit above flexible drives, 1/3, Post
7d. Motor Generators, input 28v.,
output 1,200v. at 72 mA., suitable for
conversion to mains motor. 101- post
1/4. Dinghy Antenna Kites, collaps-
ible. open up to 36in. x 19in. x 19in., a
grand flyer, 12/6, post 9d., also dinghy
antenna balloons, rubber, blow up to
approx. 4ft. dia., fitted valve, makes a
fine beach ball, in sealed tins, 5'-,
post 9d. Motors, 200/250v. A.C./D.C.,
fitted reduction gearbox, final drive
approx. 60 r.p.m.. 15/-, post 1/2 : motors
only fitted 3/16in. shaft, 12/6, Post 111. ;
gearboxes only, 65-1. 5/-, Post 9d.
Motors, 24v. A.C./D.C., h.p., fitted
42in, length flexible drive, an excep-
tionally fine lob. 20'-, post 1'4. Per-
manent Magnets, very powerful. size
94in. x Olin. x liin., fitted keeper, in
wood cases, 15/-, carriage 5/-. Crystal
Valve Rectifiers, B.T.H., CV -10, the
only efficient permanent crystal set
detector made, 3/6. post 3d. Magnetic
Compasses Type P-8, alcohol fluxgate,
luminous cardinal points and cross
wires, in wood carrying cases, 10/-,
post 1/-: ditto, observer's type, 02-A,
larger and fitted azimuth ring and
prism, in wood carrying case, 20,-, post
1/4. Walkie-Talkie Aerials, copper
collapsible, 9 -section, total length 7ft.,
lin. dia., tapers to 3/32in., also makes
a good fishing -rod, 2/6, post 6d., 3 for
6/9, post 9d.
Also hundreds of other interesting
Radio, Electronic and Mechanical
items. Send 2d. and s.a.e. for current
lists. Our C.O.D. service is cancelled
for the time being.
Moorpool Circle, Birmingham, 17.

Tel.: HARborne 1308 or 2664.

THE BRITISH MADE PRECISION SMALL TOOLS

BRIDGES

Bridges
Brills are electron-

ically hardened, and scien-
tifically checked and tested,
to satisfy the most exact-
ing needs of the n etch-
maker and engineer.

PIVOT DRILLS
For drilling very small
holes. Range of sizes:
.05 mm. (.002") to
.5 m m. (.0197").

`FLAT DRILLS
Similar to pivot drills.
Range of sizes: .25 mm.
(.0098") to 3 mm.
(.1181").

STRAIGHT FLUTE DRILLS
Recommended for brass.
Range of sizes: .35 mm.
(.0138") to 3 mm.
(.1181").

STANDARD
SPIRAL FLUTE DRILLS
Improved design foreasy
ejection of swarf. Range
of sizes: .Im m.(.0039")
to 3 mm. (.1181").

SINGLE SPIRAL FLUTE DRILLS
Fordrillingto extremely
fine limits. Range of
sizes: .1 m m. (.0039")
to3mm.(.118r).

Obtainable from your usual supplier ;
in case of difficulty write for name of your
nearest stockist. Details of Bridges
precision Tools and Speciality Instruments,

sent on request.
S. N. BRIDGES & CO., LTD.,

Parsons Green Lane, London. S.W,6
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THE

BURGESS
vitro -tool

* Writes on STEEL, GLASS
WOOD or PLASTICS

The Vibro-Toot enables you to write on
Steel, Glass, Wood or Plastics as easily as

writing with a pencil.

Operates off 220-250 volt, 50 cycle A.C.
Supply. Just connect to any electric light

socket or plug point.

Sole distributors for Scotland : H. A. Dawson -
Bowman, 8110, Beech Avenue. Glasgow, S.I.

Complete
with standard

engraving
point.
5216

De Luxe Kit
9716

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

Hinckley, Leicester

Sih er Plated Copper Tube. 11n. 0.13.,
6d. per ft.,or coil 22ft.. 8'6 lin. 0.D.,
9d. ft., or 'ft. for 7 -. Magnetic Relays.
24v. 100 a., 12.6. Spirit Levels in
mount. 31n. x Dn.. 2.6. Transformers,
240v. 50 es.. 850 watts. 53v. 15a., 60v. la..
30v. la.. 6v. 5a., 57/6 C.F. Cutouts, 24v..
60a.. 816. Rotary Switches, 15a., 4 pos.,
5'-. Voltmeters, 0-40. Amps.,
211-O-20 or 50-0-50, 46. Ex-R.A.F. 0-5000
r.p.m. Rev. Indicators, heads only.
8.6 ea. ; ditto, Elec. type. 12/6 ; Gener-ator to suit, 25,, Steel Telescopic
Dinghy' Masts. 1110. dia.. 9ft. open,
2ft. closed. 10- ea. C.P. Miniature
3 -Phase Alternators. 24v. D.C. in,
12-15v, 3 ph.. 500 cs. out. 21'- ea.
Motors, 24v. D.C. or 110v. A.D., 50 cs.
size 4 x 4 x 41n., 15'- ea. Gyro Motors
to run from above alternators will run
for 15 min. after switching off, 4in. dia..
ball -shaped. 17 6 ea. Motors, portable
type, fitted handle and reversing switch,
24v. D.C., 0. 875 h.p.. 6.730 r.p.rn., new,
50'- ea. Panel Indicator Lights,
bakelite, clear, green or red, 1 3 ; brass
and chrome, green, red or amber. 2 3 ea.
function Boxes. bakelite with covet',
2w., 5d. : 3w., 7d.: 5w., 9d. ea. Tele-
phone Sets with handset, mag. and
bell, £3 pair (for 2 -way use).
A S.A.E. will bring YOU our 12 -page List
of Bargains in ex-R.A.F. equipment,
including Radio, Lighting Sets, Elec-
trical and Testing Gear. Also a good
selection of Lens and Prisms of all
ypes.

H ENGLISH,
RAYLEIGH ROAD, nurroN,

BRENTWOOD, ESSEX

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

BECK

Booklets:
" Evperi
menu" 75.

"Korial0a,i"
hod.

"Home
Chemistry "

2/3

Pod Pa id

(Scientific Dept. A)
60 HIGH STREET,

Stoke Newington, London, N.16

YOU, too, can
get to the top
WITH OUR HELP

-by POST
Don't be content to stay
among the crowd -RISE to
the topmost, best -paid
appointments by your own
efforts. The Bennett College
will train you to get to the top,
by postal tuition in your spare time
-just as thousands of others have
been helped to success and pros-
perity. This is the famous Corres-
pondence College which gives
personal tuition to each individual
student and you just cannot fail
to make good.
WHATEVER YOUR GOAL -
WE WILL TRAIN YOU FOR IT.
Let us advise you NOW. Write to-
day, telling us the work in which
you are interested. We shall be
glad to give you full and free
information of how The Bennett
College can train you at home
to reach the top ranks in a very
short time and at very small
cost.

IT IS THE
PERSONAL

TOUCH
WHICH
COUNTS

IN
POSTAL

TUITION

SIMPLY CHOOSE YOUR CAREER
Accountancy Exams.
Auctioneers and Estate Agents
Aviation (Engineering and Wireless)
Blue Prints Boilers
Book-keeping, Accountancy and

Modern Business Methods
Building, Architecture and Clerks

of Works (A.R.I.B.A. Exams.)
Cambridge Senior School Certi-

ficate
Carpentry and Joinery
Chemistry
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Common Prelim. E.J.E.B.
Draughtsmanship, all Branches
Engineering, all Branches, Subjects

and Examinations
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Institute of Housing
Institute of Municipal Engineering
Journalism Languages
Mathematics Matriculation
Metallurgy
Mining, All Subjects

Mining, Electrical Engineering
Motor Engineering
Plastics
Play Writing
Plumbing
Police, Special Course
Preceptors, College of
Press Tool Work
Pumps and Pumping Machinery
Quantity Surveying -Institute of

Quantity Surveyors Exams.
Radio Service Engineering
Radio (Short- Wave)
Road Making and Maintenance
Sanitation
School Attendance Officer
Secretarial Examinations
Sheet Metal Work
Shorthand (Pitman's)
Structural Engineering
Surveying (R.I.C.S. Exams.)
Teachers of Handicrafts
Telecommunications

(City and Guilds)
Television
Transport Inst. Examinations
Wireless Telegraphy and Telephony
Works Managers

If you do not see your own requirements above, write to us
on any subject, Full particulars free.

Direct Mail to DEPT. 76 -----

Bennett Colle e
7/Le

SHEFFIELD

GREATEST INVENTION
SINCE THE ALPHABET
gives the right word at a glance!

101A AND ry0 CPARTen
ERU DI Ti

IGNORANT
ILLITERATE
UNEDUCATED
UNINFORMED
UNLEARNED '
UNSCHOOLED 1,14
UNTAUGHT
UNTUTORED

INTELLIGENT
LEARNED
LITERATE
PROFOUND
SCHOLARLY

ERSED

.sae's

Every man or woman who uses
words will find this Idea and
Word Chart a priceless boon.
It's a godsend to all. It gives the
word you want when you want it.
It provides brilliant word -power.
Gilbert Frankau says : " . . the
best adjunct that I have so far
discovered -it is not going to leave
my desk."
Send Id. stamp TO -DAY for a
specimen of the Idea and Word
Chart embodied in a descriptive
brochure.

PSYCHOLOGY PUBLISHING CO., LTD
(DEPT. PRHV9,) MARPLE, CHESHIRE.

Capital Realisation Sale
New Gramophone Equipment : Collaro
AC47 induction motors. var. speed with
12in. turntable. £5 each. Collaro AC49.
complete gram. unit with mag. pickup
and autostop, £5. Collaro new super
A.C. Mixed Autochangers in black and
chrome with hi -fl crystal pick -up -
our special offer -only £14. The N.R.S.
No. 1 Audio amplifier -4 watts output.
pick-up and tuner inuts, volume, tone
and feedback n contropls-a quality Job
-Price £5'19,,6. No. 2, ditto, but 15
watts output twin inputs (gram. and
mike), push-pull 6V6's. 10 gns. Quality
T.R.F. 2 -wave Tuner, £5. Quality plus
exceptional range 3 -wave Superhet
Tuner, with large horizontal dial as-
sembly, £8/10/-. Full Constructional
Manuals of above Amplifiers : No. 1,
2/6 : No. 2. 4/6. Tuners : T.R.F. or
Superhet, 3/6. N.R.S. 3 -wave iron -
cored Coil Packs, a very high " Q "
lob, 211-. iron -cored I.F.'s 465 krcs. 13/6
pair. ew, uaranteed valves
ECH35,N 6K8, g 6K7. 6(57, 6V6, 25A6. 2526,
61-1. 6L7, 6SN7, 6J7. KT33C, 5Z4. 5U4.
MU14, F/W4500. 7/6 each ; HVR2
KT66, 1016. Speaker bargains : all
high flux models : ain.. 1011 : 6in.
1313 Ifin., 16/6 10in., 191 : trans-
formers, 46 extra. Wharfedale Golden.
101n.. 75-- Celestion 12in.. 751,
All the parts for the E.E. Television Set.
Bargain List. 21d. Terms : C.W.O. or
C.O.D. any amount.
Northern Radio Services,

102, PARKHILL ROAD,
LONDON. N.W. 3

Experimenters Build the
MATCHBOX RADIO SET.

With the aid of our full instructions
you can build a complete radio set in
a matchbox, using parts easily
obtainable from your radio dealer.
This is made possible by the use of the
Crystal -Valve Radar Detector -a
wartime discovery. Tunes the B.B.C.
wavelengths, and works off a short
indoor aerial in many districts.
Powered entirely by the incoming
signal, no batteries are required.
Full step-by-step instructions, work-
ing drawings, and theoretical wiring

diagram.
Price 2,'9 Post Free.

JOHN O'BEIRNE, (P.),
537, Cotham Brow, Bristol, 6.

Post Orders Only.
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QUERIES
ENQUIRIES

A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 96 (THE CYCLIST),
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.

Electro-deposition of Rubber

A-

WOULD appreciate any information you could
give me regarding electro-deposition of rubber,

and also the addresses of any London suppliers
of rubber latex. -A. Somers (Battersea, S.W.).
ELECTRO-DEPOSITED rubber is sometimes called

" anodic rubber " because it is deposited at the
cnode or positive electrode of an electrolytic cell.

The idea of electro-deposition rubber is an old one,
going back to 1908, but it is only lately that the process
has been made practicable. " Anodic rubber " is often
stronger than other rubbers, and it has good ageing
properties. Moreover, it can be formed in very
intricate shapes.

Anodic rubber is deposited from rubber latex,
which, as you are probably aware, consists of a suspen-
sion of rubber particles in a liquid medium. So fine is
the suspension that it is estimated that t cc. of latex
contains about 7 trillion (7,000,000,000,020) rubber
particles. These tiny particles all have a negative
charge. Hence, when a current is passed through the
latex they tend to travel to the anode of the cell under
the directive influence of the current. The article on
which the rubber is to be deposited is made the anode
or positive electrode of the cell, and a rod of nickel
or stainless steel is made the cathode or negative elec-
trode. The thickness of the rubber at the anode
depends on the current density of the cell and the con-
centration of rubber in the latex, as well, of course,
as the current is allowed
to flow.
In commercial establishments about too volts D.C.

is used, giving current densities of from 0.1 tot ampere
per square decimetre of anode surface. Much lower
voltages, however, are quite practicable.

Complications often arise owing to gases given off
the anode, thereby making the deposited rubber porous
and/or spongy. This drawback is overcome by placing
the anode in a porous pot and by other means, but these
are all complicated, and for their details we must refer
you to any modern textbook on rubber technology.

Rubber latex can be obtained from Revertex, Ltd.,
Upper Thames Street, E.C.4., and Vicsons, Ltd.,
i48, Pinner Road, Harrow, Middlesex.

Producing Mirrors on Transparent Plastics
COULD you kindly give me a formula for`- producing mirrors (silver) on Perspex ?
None of the usual methods applicable to glass
is satisfactory. -A. Williamson (Farnborough).
THE production of mirrors on transparent plastics

such as Perspex is a difficult operation for any
amateur to carry out, and even under laboratory condi-
tions the process is not always successful, Perspex
can be silvered by the method of electrical sputtering,
but we do not think you would have the necessary
facilities for this. The following is an outline of the
chemical method of treating Perspex, but please note
that we cannot guarantee the process, since so much
depends on the mode of operation.

Five solutions are required, viz.:
Solution

Caustic soda .. 35 grams.
Water .. /00 ccs.

Solution 2
Cane sugar (Sucrose) .. .. 9 grams.
Nitric acid 0.4 ccs.
Rectified spirit .. 17 ccs.
Water .. to make too ccs.
Dissolve the sugar in one -hale of the water. Add the

nitric acid. Then shake. Then add the water. Shake
again and allow to stand for one week.
Solution 3

Silver nitrate
Water

Solution 4
Caustic soda to grams.
Water .. too ccs.

Solution 5
Ammonia ..
Water
In making up

should be used.

to grams.
too ccs.

 ' 40 ccs.
60 ccs.

the above solutions distilled water

Method
Soak the Perspex to be silvered in Solution i for

la hours. Then place it in a clean vulcanite or xylonite

dish (a photographic developing dish of this nature will
do) and pour over it the silvering solution prepared as
follows :

Add 5 parts of Solution 4 and 4 parts of Solution 5
to 12 parts of.water. To the resulting mixture add 15
parts of Solution 3. The result should be an almost
clear solution. To each 20 parts of this latter solution
add t part of Solution 2.

This mixture should be prepared immediately before
silvering. In any case, the mixture will not keep more
than an hour or two.

Pour the prepared solution over the Perspex sheet in
the dish. Rock the dish gently until the solution is
colourless. Then pour it away and rinse the Perspex
with distilled water. Repeat the operation twice more.
Finally, give the silvered Perspex a thorough rinsing
with distilled water and stand it in a rack to drain and to
dry.

The great difficulty in silvering Perspex is to get an
even layer of silver deposit. Perspex resists water;
hence the silvering solution does not " key " well to
its surface. You must, therefore, be prepared for
disappointments.

Removing Black Lacquer : Removing
Paint from Plaster Wall

TWISH to remove black lacquer from a grate
1- Could you please tell me the best way of doing
this ? Also, what is the best method of removing
oil paint from a plaster wall ? Or, alternatively, is

Readers are 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.

there any method of killing the paint so that it
can be papered or painted over without the old
paint showing through ?-D. Bell (Leith).
IF you can manage it, the best way to remove the black

lacquer from the grate is to put the entire grate
fitting into a hot fire and thus burn the lacquer off.
Alternatively, you could use a blow lamp for the removal
of the lacquer.

If neither of these methods is convenient, use either
one of the many proprietary paint -stripping preparations
on the market or else a solution of caustic soda (say,

THE P.M. BLUEPRINT SERVICE

12 FT. ALL -WOOD CANOE.* New Series. No. I.
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. 3a. Is.
" SPORTS " PEDAL CAR.* New Series. No. 4. Ss.
F. .1. CAMM'S FLASH STEAM PLANT.* New

Series. No. 5. 5s.
SYNCHRONOUS ELECTRIC CLOCK. New

Series. No. 6. 5s."
ELECTRIC DOOR -CHIME. No. 7. 3s. 6d.

ASTRONOMICAL TELESCOPE. New Series.
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.'
t20 CAR*

(Designed by F. J. CAMM),
10s. 6d. per set of four sheets.
MASTER BATTERY CLOCK*

Blueprints (2 sheets), 3s. 6d.
Art board dial for above clock, Is.

OUTBOARD SPEEDBOAT
10s. 6d. per set of three sheets.

SUPER -DURATION BIPLANE*
Full-size blueprint, 2s.

The 1-c.c. TWO-STROKE PETROL ENGINE*
Complete set, 7s. 6d.

STREAMLINED WAKEFIELD
MONOPLANE -3s. 6d.

LIGHTWEIGHT MODEL MONOPLANE
Full-size blueprint, 3s. 6d.

P.M. TRAILER CARAVAN
Complete set, 10s. 6d.

P.M. BATTERY SLAVE CLOCK* -2s.

The above blueprints are obtainable, post free,
from Messrs. George Newnes, Lttl., Tower House,

Southampton Street, Strand, 'V.C.2.

M  denotes constructional retails are available, free,
with the blueprint.

3Ethyl alcohol .. 26
Into three parts of the above clear lacquer, one part

of the desired dry pigment is ground. The finer the
pigment, the better the result.

You will see that these lacquers have rather com-
plicated compositions, and are somewhat difficult to
make up, as well as being expensive in material costs.

It might be better for you to make inquiries to a firm
of lacquer specialists which would possibly be able to
offer you a suitable instrument -marking lacquer at a
fraction of the cost which it would entail for you to
prepare it yourself. Such a firm of specialists in
lacquers is Messrs. Nobles and Hoare, Ltd., 3, Crom-
well Road, London, S.E.I.

Waterproofing Plaster of Paris Mixture
T HAVE made a mixture of Scotch glue and

plaster of Paris which suits my purpose
admirably, with the exception that it is not
waterproof : it goes soft when placed in water.
Could you suggest anything to add to this mixture
to remedy the trouble ?-D. Leek (Edmonton).
THERE arc two ways in which you can make your

glue preparation waterproof, as given below :
(a) For every too parts of glue used dissolve in the

water two parts of potassium bichromate. When the
mixture has been made and moulded or cast or other-
wise worked, expose the final product to sunlight
for a few hours, or to ordinary daylight for two or three
days. The action of the bichromate plus the light action
will gradually render the glue completely insoluble.

(b) This is a quicker method. All you have to do here
is to dilute commercial formalin with an equal bulk of
water and to immerse the moulded or cast article in this
for five or six minutes, afterwards allowing it to dry
without heat. Alternatively, you can brush the diluted
formalin over the surface of the hardened mixture.
The formalin will attack the glue, rendering it com-
pletely insoluble even in hot water.

The formalin can be used stronger if required, and its
action will be more intense, but in this case there may be
some danger of the formalin shrinking the glue and
thus causing a warping of the product,

Increasing Contrast of Bromide -Gelatine
Emulsion

WILL you please inform me what to add to an
ordinary silver bromide -gelatine photo-

graphic emulsion, before application to glass or
paper, to increase the contrast i.e., to produce
extra " vigorous " or " hard " negatives ? For
the special purpose I have in view, the ordinary
emulsion does not give sufficient contrast, even
with a contrasty developer, and I wish to avoid
resorting to subsequent intensification. -T. R.
Adlam (Edinburgh).
THE contrast (to say nothing of the speed) 01 a

bromide -gelatine emulsion is entirely dependent
on its chemical and physical composition, and since
you do not give us any information on this point we
cannot give you any definite instructions for heighten-
ing the contrast of your emulsion. Furthermore, it is
not usually a practicable matter to increase the contrast
of an emulsion once it has been made. The method of
making the emulsion has much to do with its subsequent
contrast properties, and such knowledge, together with
the precise chemical compositions of emulsions, is
invariably maintained secret by the modern photo-
graphic manufacturing trade.
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I part to 2 of water). Apply the caustic to the grate
with a rag tied to the end of a stick, and then scrape away
the softened paint or lacquer with a blunt edge, finally
using plenty of water to wash the surface down and to
get rid of the caustic. If the grate can be taken down
in small portions, these can be bodily immersed in the
caustic solution and the lacquer wi II almost instantly come
away.

The precise method for removing paint from a plaster
surface depends on the condition of tl.e plaster. Some
plasters will not permit any surface treatment. How-
ever, you can use a weak solution of caustic soda (say,

part in to parts of water), or else strong ammonia
diluted with an equal volume of water. Either of these
will soften the paint so as to permit of its being removed
by scraping. Again, you could use a proprietary
paint -stripping preparation for the purpose.

An oil paint which is old and which has become
hard on a surface should not come through paper which
has been laid on top of it. Neither should it affect a
fresh coat of paint placed over it. You can insulate the
paint on the wall quite effectively by rubbing it over
with button polish (i.e., a solution of shellac in methy-
lated spirit), but, if you do this, the resulting shiny
surface will be very difficult to stick paper to.

Instrument Marking Lacquer
\WOULD you please inform me as to the correct

VV method of obtaining a blue -grey matt
finish on small quantities of machine tool indi-
cator plates ? This particular finish can be seen
on some makes of micrometers and has the effect
of making index markings, etc., easier to read. -
S. Woodhouse (Belfast).
THE type of finish which you describe is not produced

by the chemical treatment of the metal surface.
It is actually an applied pigmented lacquer, usually of
the cellulose type.

You could make it experimentally for yourself by
making up the following composition :

Clear celluloid film scrap 15 grams
Ethyl acetate .. 17 ccs.
Amyl acetate .. 25
Xylene 6o
Benzene
Boiled linseed oil
Tricresyl phosphate (or di -butyl phtha-

late) ..
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It is usually possible, however, to heighten emulsion
contrast by the incorporation of chrome alum. To this
end, dissolve half grain of chrome alum in dram of
water and add it to the very gently -melted emulsion
with continual stirring. This quantity is sufficient to
treat 6 oz. of emulsion.

Note, however, that the chrome alum treatment will
reduce the speed of the emulsion. It is stated by some
that the addition of tannic acid (half grain) in place of
the chrome alum will not have this effect, although we
ourselves doubt the validity of this assertion.

If you have not yourself made the emulsion and wish
to increase its contrast after it has been coated on to
plates or films, you can still apply the chrome alum or
tannin treatment. Make up a solution of half part of
chrome alum in 991 parts of water. Immerse the
plates in this for to minutes. Then dry slowly (without
heat).

Please note that we cannot guarantee the reliability of
these treatments. All depends, as we have already
mentioned, on the chemical and physical nature of the
emulsion in question.

Staining Asbestos Sheets
T WISH to stain some corrugated asbestos sheets

a red ochre colour. Could you please suggest a
mixture, or stain suitable and method of applying
same ? The asbestos sheets are for roofing a
shed and the stain must be waterproof. I do not
wish to paint them.-J. R. Murrell (Chelmsford).

ASBESTOS fibre does not take up dyes very well,
and any dyed effect which you could obtain on it

would be anything but waterproof or light -fast. The
only way in which you can dye asbestos is either by
brushing on a spirit stain (which is not very satis-
factory), or by immersing the whole of the asbestos
sheet in a strong (five per cent.) solution of the dye
in water and by slowly raising it to the boiling -point
during half an hour, retaining it at that temperature for
another half hour, and then by letting it cool down to
normal. During this process, however, the sheet will
soften and probably disintegrate, being then of no use
to you. On the other hand, any system of pressure
dyeing would have the same effect.

We are afraid, therefore, that i f you want to get durable,
even and light -fast results, you will have to make use
of a flat red oxide paint, which could be brushed on very
thinly. This would dry dull and it would give the effect
which you seem to require. On the other hand, if you
elect to carry out the dyeing process, you can use any
red water or spirit -soluble dye, but you will be well
advised to try the process out on a small sheet of the
material before committing yourself to treat an entire
roof of sheets in this manner.

Increasing Power of Telescope
T SHALL be glad of your advice on the following
A problem. I am desirous of making altera-
tions to a hand telescope so that I can increase
its power from 35X up to 60X.

This I understand is possible by fitting a fourth
" Pancratic " tube. I would, therefore, be
pleased if you could tell me, what lenses are neces-
sary, the position they take, and how to arrive
at the focal length of these lenses in relation to the
existing lenses ?

Also, the name and address of a manufacturer
who could supply such lenses, and the name of
any publication which deals with hand telescopes.

The diameter of the object lens of my telescope
is gin.-F. C. Coppen (Reading).
THE light -collecting and space -penetrating power of

a telescope is dependent solely on its object glass.
The function of the object glass (or front lens of a
telescope) is not to magnify the distant object but, rather,
to form an image of it, which image is then magnified
by the eyepiece lens of the instrument. The flatter
the object glass (provided that it has some degree of
convexity) or the greater its focal length, the larger is
the image which it forms.

Now, it is possible to provide for a sort of two -stage
magnification of the " aerial image " which is formed by
the object glass, and this is done by providing the extra
tube -length in which is fitted a sort of auxiliary eyepiece
lens.

Opinions differ as to the effectiveness of this method,
but ours is that it is not very successful except for very
special purposes. In the first place, the provision of
the extra tube -length with special lens cannot possibly
increase the space -penetrating power of the telescope.
It can only give greater enlargement or magnification
of the received image, and this it does at the expense
of brilliancy, and sometimes of detail.

The focal -length of the supplementary lens can only
be determined after consideration of the eyepiece
lens. It should be equal approximately to that of the
front lens of the eyepiece (the lens farthest from the eye).
We do not know any manufacturer who would be pre-
pared to grind a special lens for this purpose for you,
and we think you will have to rely on the second-hand,
market, which, at this time, is, unfortunately, not very
reliable. Try any of the following firms, giving fullest
particulars of your requirements, and asking for lenses
on trial. Do not purchase outright until you have
actually fitted and tested the lens : Messrs. Broadhurst
Clarkson and Co., Ltd., Farringdon Street, London,
E.C.4 ; Messrs. C. Baker, 244, High Holborn, London,
W.C.1 ; Messrs. R. J. Beck, Ltd., 69, Mortimer
Street, London, W.1 ; Cambridge Instrument Co.,
Ltd., 13, Grosvenor Place, London, S.W.r.

There are no in -print books dealing with the making
of small telescopes, but years ago a number of such books
were published. You will have to search for these on
the second-hand market. Try Messrs. W. and G.
Foyle, Ltd., Charing Cross Road, London, W.C.2,
or Messrs. Wm. Bryce, Ltd., Lothian Street, Edin-
burgh Also. Messrs. Wm. Heffer and Co., Ltd.,

Petty Cury, Cambridge, or Messrs. H. K. Lewis and
Co., Ltd., 136, Gower Street, London, W.C.I.

Painting Stonework
T WISH to paint the stonework of an old shop a
A light cream.

What would be the correct base paint ? Would
it be successful without requiring several coats ?
Also, would it be better to finish with a varnish
paint or a flat paint and then a clear copal varnish?
-T. Cartmel (Manchester).
TF the stonework is in good condition, it is usually
A preferable not to paint it, but to scrub it clean with
soap and water only. Natural stonework generally has
a better effect as regards appearance than painted stone.

However, if you have a special reason for wishing
to paint the stonework, proceed as follows. Give it a
scrubbing down with hot water and soap to remove
dirt and grease. Do not use any soda or other sub-
stance in the water, since these things tend to bring
about the slow decay of stonework. Then give the stone
a thin coat of any flat paint of the approximate colour
required. After this has dried and hardened, paint
over this flat paint layer with a varnish paint. Do not
use a separate varnish, since the latter might tend to
yellow and crack on the stonework.

Thus you will only require two coats of paint on
the clean stone base ; first, the flat paint of approximate
colour second, the varnish paint, of the exact shade
required. If you were painting stonework blue,
you would paint a blue varnish paint over a blue flat
paint, and so on.

But we should like to repeat that, from an artistic
point of view, it is always undesirable to cover up good
stonework with paint. Hence, we should advise you
to think about the matter again before finally deciding
to apply the paint to your stonework.

Indicating Liquid for Petrol Gauge
COULD you please tell me what the liquid

is in the petrol gauge of my 1934 Ford 8,
and where it can be purchased ? Also, how can
the gauge be filled and adjusted, and what type of
unit is in the tank ?-R. Parker (Dewsbury).

Tank fu//
Tube

Empty

Stna/1 Hole
Indicating Liquid

Sketch illustrating the principle of a petrol
gauge for a car. (R. Parker)

THE liquid in your petrol gauge is acetylene tetra -
bromide. It has a specific gravity of from 2.9

to 3.o and is thus much heavier than water. It is
coloured by means of an alcohol -soluble aniline dye.
You should be able to purchase a small quantity of
this material from any laboratory supplier, your nearest,
perhaps, being Messrs. Reynolds and Branson, Ltd.,
of Leeds. You could also obtain it from Messrs.
Griffen and Tatlock, Ltd., Kemble Street, Kingsway,
London, W.C.2.

The accompanying sketch illustrates the principle
of the petrol gauge. The tank element consists of a
special flat -ended metal tube with a small hole in its
end. The upper end is connected by means of an air
tube to the U-tube on the dashboard. This U-tube
is filled with acetylene tetrabromide or some other
similar indicating liquid.

Petrol tries to enter the bottom hole in the tank tube
and the greater the level of the petrol in the tank the
higher will be the air -pressure within the tube and,
consequently, the higher the level of the indicating
liquid in the dashboard U-tube. The entire principle
is very simple.

To adjust the gauge, disconnect the air line and drop
the indicating fluid into the U-tube drop by drop until
its level reads zero.

It is most important to see that the whole system is
absolutely free from air leaks. Note, also that the upper
end of the U-tube column in which the indicatingliquid
rises must be open to the air. This does not mean that
the limb must be entirely open. It can be corked so
long as the cork or stopper is pierced with a hole through
which air can escape or make its entry.

Any coloured liquid can be used in the U-tube as
an indicator, provided that it is heavy and non -
evaporative.

Rendering Coloured Enamels Luminous
CAN you give me any information enabling me

to render small quantities of coloured
enamels luminous ? Sources where I could obtain
necessary materials would also be appreciated.
-G. Barley (Stoke-on-Trent).
TT is not easy to render coloured enamels luminous,
A either permanently or otherwise, and the success
which will meet your efforts in this direction will be

governed by the nature of the enamel, its colour, and
its chemical and physical nature. We note that you
do not enlighten us as to whether you refer to a vitreous
enamel, a stove enamel or an ordinary paint (oil or
cellulose) enamel.

In any case, to make the enamel luminous, you must
incorporate a luminous material with the pigment of
the enamel. For absolutely permanent luminescence,
you would require a small quantity of " radium
compound" for mixing with the enamel powder.
This radium compound is, of course, radioactive, and
it is exceedingly expensive, costing about 20S. per
milligram. It can be obtained from Thorium, Ltd.,
London, S.W.t, but it is subject to recently -imposed
restrictions of the sale of radioactive materials.

The alternative is to mix with the enamel a quantity
of luminescent zinc sulphide. This is rather expensive,
costing about 5s. per oz., but it can be had freely from
most chemical dealers, as, for example, Messrs. Baird
and Tatlock (London), Ltd., t4-17, St. Cross Street,
Hatton Garden, London, E.C.r, or possibly from Messrs.
Philip Harris and Co., Ltd., Birmingham. This
material needs reactivating from time to time by
exposure to bright light. Given this, and given, also,
the absence of certain detrimental materials in the
enamel pigment, it should be fairly satisfactory.

Polishing a Maple Floor
T WOULD appreciate your advice on the best
A way of polishing a maple wood floor I have
fitted in my dining -room. I intend hiring a
sandpapering machine to level the edges, and I
wish to have a finish the natural colour of the wood,
or perhaps a little darker.-W. J. Evans (Clondal-
kin, Co. Dublin). '
TT will not be a difficult job for you to get a good
A polish on your maple floor. After you have finally
sanded the surface and got everything nice and smooth,
brush thinly a coating of white polish (a shellac
preparation obtainable from any large paint store) over
the surface, or, alternatively, use a solution of one
part of shellac in two parts of methylated spirit. Let
this dry, and then go over the floor surface with any
uncoloured floor polish. A good preparation of this
nature consists of a mixture of equal amounts of
paraffin, carnauba and bees waxes dissolved in a
mixture of equal volumes of paraffin and turpentine;
3o per cent. of the wax mixture to be dissolved in
7o per cent. of the turps -paraffin mixture. This gives
a colourless wax film which, after the evaporation, is
very hard. So hard, indeed, that it is apt to be too
slippery, in which case increase the percentage of the
paraffin wax in the mixture.

Do not attempt to stain the wood with any artificial
or chemical stain. If you only want the wood to be
slightly toned down in colour, the wax polish will
effect that requirement.
Methylol Fuel
T HAVE a 9 h.p. car and shall he glad of your
A advice on methylol fuel. It is a spirit chemi-
cally known as CH2 (OCH3)2. Is this harmful to
the engine in any way ? Also can it be mixed .

with petrol ? This is said to be different from
methanol fuel.-G. Liffey (Wembley).
THE spirit which you name is not the simple methyl

alcohol, CH3.OH (or " methanol "), but an
alcohol of more complex composition. It has a higher
boiling -point than methyl alcohol and consequently it
is not as readily vapourisable. This means that if it
were used in the pure state some form of pre -heating
would probably be necessary for starting -up. It
cannot be mixed normally with petrol any more than
ordinary methyl alcohol can. It is only by admixture
with a considerable amount of butyl alcohol that it can
be blended with petrol, and this, of course, puts up
the cost, and lowers the volatility of the fuel. It could,
however, be mixed with methyl alcohol or " methanol."
It would not be any more harmful to the engine than
any other type of alcohol fuel. Most alcohol fuels
tend to form traces of acids in engine exhausts, but it
is not often that any serious corrosion is set up therein.

Starter for Small Motor: A Correction.
TN answer to a reader's enquiry in the July issue of
A PRACTICAL MECHANICS a circuit diagram was given
of a simple starter for a small electric motor. Owing
to a draughtsman's error one of the supply leads was
shown wrongly connected. These leads should, of
course, be connected as shown in the accompanying
diagram.

Resistance

Ulm
Circuit diagram of a starter for a small

electric motor.

GEARS AND GEAR -CUTTING
Edited by F. J. Camm.

Price 6s. from all Booksellers, or 6s. 3d. by
post from George Newnes, Ltd. (Book Dept.),
Tower House, Southampton Street, London,

W.C.2.
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SUPERHET With Valves
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Broadcast Receiver. 301'"
Complete with
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circuits and modification details. Above
set, less valves, 101- post free.

EX RAF ALTIMETER
contains Aneroid Baro-0/ ig Plus 9d.
meter Movement. la Post& Pkg.
12 ASSORTED MAGNETIC

IIRE-LAYS for experimental 10/9
purposes. Post free. I.
NUTS, BOLTS, WASHERS,
small sizes for model malt- /6
ing. Three gross assorted,
ROTAX PUMP for exhausting,
compressing or liquid pumping -
heavy brass construction -spring
loaded -fitted non -return valve
and manual valve. Length 7/6
6in., diameter I in.
EX GOV. UNIVERSAL
POWER PACK, giving I20v.
H.T. 7v, L.T. ; ideal as an elim- 1;9
inator and trickle charger. Can y
be used on any voltage between
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STATIC SWITCH
Breaks automatically at 86 3/6
deg. Fah. Post Free.
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INSTRUMENT CO.
244 HARROW ROAD, LONDON, W.2

FOUR -JAW
INDEPENDENT CHUCKS
Chuck Back Screwed (in. B.S.F., ready
for direct fitting to " Wizard," and
similar lathes. Reversible steel jaws
have three generous steps. Body dia.,
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Price (with key) 351,

Part Post 6d.
Also 318 in. B.S.F. and 518 in. B.S.F.

Same Price.
C. LANE & SON,

DAIRY LANE, HOUGHTON-LE-
SPRI NG.

The Hallam
'Super Nine- Engine

EASILY MADE FROM OUR CASTINGS

J. HALLAM & SON
UPTON, POOLE, DORSET,
MINIATURE PETROL ENGINES for
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ABRIDGED CHEMICAL LIST S.A.E.

VICSONS LTD.
for all Laboratory Apparatus,

148, PINNER ROAD,
HARROW, MIDDLESEX

CRAFTSMEN'S AIDS
Workers in

PERSPEX
and other

PLASTICS
you can get better results in half the
time by using a JOINTER and
SHAPER !
Make it yourself in ONE evening at
no more expense than II-. Runs off
F.H.P. motor or treadle.
IT'S EASY using foolproof drawings
and instructions.

PRICE 216 PER SET (POST FREE)
Satisfaction guaranteed or money back

T. SINCLAIR,
5, BUSS -CRAIG ROAD,

EYEMOUTH, SCOTLAND

TARGET BLOWPIPES

The " Target " FINE
FLAME Gas Blowpipe
(self -blowing) is ideal for
all those small and deli-
cate soldering and brazing
jobs essential to model mak-
ing. Fine intense flame easily
melts small copper rivets. Sold-
ering and small brazing jobs done
in no time. PRICE 2s. 6d. each.
POST FREE.
The " Target " FIERCE FLAME Gas
Blowpipe (self -blowing). For soldering
and brazing LARGER jobs.
Gives a fierce roaring 4 -inch
flame. Guaranteed to melt
i in. copper tube. PRICE
(with full instructions).
3s. 6d. each. POST FREE.
Retailers Enquiries Welcomed
TARGET MFG. CO.,
Wollaston, Wellingborough
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SUPER BARGAINS
In Government Surplus Stocks
Examples from hundreds of items

TOOL MAKERS CLAMPS, fine
quality, brand new, with twin adjusting
screws, opening to approx. 3iin., made
by well-known British manufacturer ;
all parts hardened and ground. Nor-
mally 12(6. Post 9d. Our price ... 5/ -
HAND VICES. -Brand new high grade
steel, polished lin. jaws, spring -loaded
with wing nut adjustment. Worth 5/9.
Post 9d. Our price 3/3
RATCHET SCREWDRIVERS. -51n,
blade, made by well-known manu-
facturer. Usual price 5;6. Post ed. Our
price -slightly used, ... 1,11
Brand new ... 3/9.
Marples type engineer's Screwdrivers,
steel blade right through handle. The
finest screwdriver made for hard use,
6in. blade. W..; 4in. blade, 1/6. Post extra

Illustrated Bargain List, Post Free.
Marble Arch Motor Supplies, Ltd.
286-302, Camberwell Road, London,
S.E.5, and Branches. Tel. : ROD 2181

" PERSPEX
Our waxcraft and " Perspex " con-
struction kits and compendiums are
designed to suit the expert, the beginner,
the young and the not so young. Cement,
polish, brooch

handicraft wax are available, plus
" Perspex " to your required size,
thickness and colour. Our quotations
and advice arc free, our catalogues 6d.
Our address : Plastics Home Pro-
ducts, 18, St.Mary's Road, London.

N.9.

THE LATEST TYPE
FIXED CRYSTAL DETECTOR

THE CRYSTAL VALVE
as used in radar receivers.

Overall size lin. x

AMAZING RESULTS
31- each, postage 2(d.

Protective Tube and Fixing Brackets,
3d. extra.

Wiring instructions for a cheap, simple
but high quality Crystal Set included

with each Detector.

CRYSTAL SET
INCORPORATING THE LATEST

CRYSTAL VALVE
Adiuscable Iron Cored Coil

RECEPTION GUARANTEED
Polished wood cabinet, IS!- post 9d.
Send S.A.E. for lists of copper wires,
screws, nuts, paxolin tubes, ebonite,

tufnol rod and panels, etc.

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

A UNIVERSAL SPINDLE
This useful item for the workshop
consists of a kin. shaft, 18in. long,
mounted on two sturdy plummer blocks.
A three -jawed lin. cap. drill chuck is
fitted at one end.
Provision is also made at each end
of the shaft for emery. wheels, saws
or polishing mops, etc. L.H. and R.H.
locking nuts being included.
It is driven by a four -speed " V " drive
pulley of 210., 3in., 4in. and 51n, dia,
In addition there is a single liin. dia.
pulley for driving a smaller m/c, etc.,
37/8. carriage paid.
HEAVY DUTY TYPE on En. shaft,
241n. long, but without a chuck and
with 3iin, single pulley, 47113, carriage
paid. Would make splendid counter-
shaft.
From MORTONS, 13, Camden Road,

Walthamstow, London, E.17.

For your Bungalow, Caravan
Workshop or Radio
BUILD YOUR OWN
WIND -CHARGER

with (I) Slow running Propeller,
(2) Geared 31 to 1 Shaft Drive

to
(3) Car dynamo at ground

level.
Every part accessible. NO sliding
contacts or excessive top weight.
Ample speed for ANY Car dynamo.
SET OF CLEAR DIAGRAMS AND
INSTRUCTIONS for building same
complete from easily and readily
obtainable parts ONLY. PRICE 316.

P. M. BARHAM
BRIDGE AVENUE
ST. SAMPSONS
GUERNSEY, C.I.

PRINTING
STATEMENTS, INVOICES

LETTER HEADINGS
THE

PRICE LISTS

CARDS fORREST

PRINTING WORKS

240 Holloway Rd., London, N.7
Telephone - - NORth 2004

EARN MONEY
making Scale Models at home. We
supply Plans, Instructions, and buy
your work. Details free. Write

Eox C19,

BILTEX MODELS
CHISWICK, LONDON, W.4

Best British Bargains.
MICROPHONES. Tannoy multi -cell
carbon, metal clad, hand type with switch
in handle, Si- ; moving -coil hand mike, 516.
G.P.O. carbon mike inset in bakelite case,
316 ; Siemens carbon inset mike, bakelite
case on base with transformer, 101- ;
G.P.O. mike inset, 21-.
SYNTONISERS, Ex-W.D, stock by
S. G. Brown, air -spaced precision condenser
with calibrated dial on ebonite panel with
valveholder and lacquered brass terminals
in box 10in. x 5in. x 6(in., with lid, 216,
postage II-.
BUZZERS. The Townsend high -note
Wavemeter Buzzer, the smallest made,
plat. contacts, 5/-. Practice buzzers, tunable,
in metal case, high note, 21- ; bakelite case,
119. G.P.O. test buzzers, double coil and

contacts, 216.

HAND COMBINATION
TELEPHONES. Ex-G.P.O., bake-
lite body, switch in handle, 4 -way
cord with plug, IS!- per pair (as
illustration). Headphones for
crystal reception with headband
and cord, 5/e, postage 9d. Single
L.R. 'Phone with headband and
cord, 11-.

DYNAMOS, D.C. 12 volt 10/15 amp.
slow speed C.A.V. for windmill wcrk,
enclosed with shaft for prop., 501-. 12 volt
10 amp. car type 1,400 r.p.m., 251-. 30 volt
5 amp. 1,500 r.p.m., 301-. 12 volt 30 amp.
2,500 r.p.m., 251-. Carriage on all dynamos
51- extra.
SPEAKERS. Chassis M.C. new, Sin. dia.,
P.M., 61-, post II-. Moving -coil sound units,
45 ohms, lin. coil, for use as miniature
speaker, 'phone or M.C. mike, 416.
SUNDRIES. Air Gauges, plus 8 minus
Tlbs., bakelite case, luminous dial, 51,
Dimmer Resistances, 100 ohms, i amp. or
50 ohms I amp., 216 each. Yaxley Switches,
new, 8 -pole I -way and 3 -pole, 3 -way, 116,
METERS. Hot-wire Ammeters, amp. or
2 amp., panel, 316 ; 4in. Sib 0-2 amps., 51e,
post II-, Hot-wire Voltmeter, 110 volts,
6in. Slb. 716, post 21-.

Please include postage for mail orders

ELECTRADIX RADIOS
214 Queenstown Road, Battersea,

London, S.W.8
won.. Telephone : MACaulay 2159 mansam

AMAZING RADIO BARGAINS !
Colossal purchase of Transmitter and
Receiver units enables us to offer these
sensational Bargains I

Type 19 Army Transmitters, partly
dismantled by the Ministry to conform
to P.O. Regulations, but containing a
host of useful components, including
4 gang .0005 tuning condenser, single
.0005, I.F. transformers, valve holders,
chokes, trimmers, condensers, resist-
ances, etc., and contained in a strong
metal carrying case, for only 816,
including carriage.

Type 25 Receiving Unit needs no
introduction. Ideal for conversion to
domestic receiver, car radio, etc.,
complete, less valves, for only 716,
including carriage.

Transmitter 1196, for use with above
unit, partly stripped, only 516, in-
cluding carriage.

WALTON'S WIRELESS STORES,
203, STAVELEY ROAD,

WOLVERHAMPTON.
Tel.: 22039.

S.A.E. for latest lists.

PATENTED
WORM DRIVE

CLIP

..fonnof pino on Air.
Waten and Oli Pmts. pin swAly and

PO, Clipp They vtar, up any

* RP/12.
THE FINEST

CUP IN THE
WORLD.

L.R OBINSON8 CO..(cmuiscv.MiLTD..
grihnyharn jkpn
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rz DUNLOP
FOR THE RIDER WHO USES
A ROADSTER MACHINE

for holletay,

ROADSTER
The ideal general-purpose tyre
with a bold tread pattern for a
sure grip on all road surfaces.
Sturdy and reliable. Cover 8' -

orhad mm4

.111. IP

TOURIST SPRITE
Designed for the varying con
ditions met by the pleasure
traveller, combining roadster
strength, speed and liveliness.
With distinctive silver side -walls.

Cover 10 6d.

00000000000# CHAMPION..:
The best low-priced tyre. Stoutly
constructed and extremely dur-
able. In all popular sizes.

Cover 6 10d.

9H 331

EVERYTHING FOR THE HANDYMAN
Wood Mouldings, Dowelling, Table and Chair Legs, Lamp
Standards, Coffee Tables, Plywood Substitute, Balsa Wood,
Wheels, Cabinet Handles and Knobs, Cabinet Fittings, Sheet
Strip and Tubular Metal, Hinges, Screws, Transfers, Dolls'
House Fittings, Electrical Accessories, Saws, Planes, Vices,
Drills, etc., and Hundreds of Other Lines.
Special Fittings Obtained To Order Within a Few Days.

Send 9d. for Our New Fully Illustrated Catalogue.

B. KOSKIE,
75, LEATHER LANE, HOLBORN, E.C.I.
Closed i o'clock Saturday. Phone: Holborn 4777

"DE LUXE" SLIDE RULES
AMAZING VALUE

12 inch log -log sin -tan rule, 9 scales, ior all
problems. Celluloid faced on polished hard
wood. Mult;plication, division, proportion, per-

centages,discounts,

10/6 roots, weights,
measures,

currencies,
Etc.

Post and Packing 6d.
Complete In Case.

Also
Sin. scale model com-
plete in case. (As Illus-

trated.)
ONLY 5/6 Post & Packing 4d.
Including Comprehensive Slide

Rule Book.
Approval or money refunded

RAPID ANGLE
INDICATOR

Solves at a glance all
angles, sides of a right
angled triangle. 21.

Post 3d.

THREAD CHART
Threads per inch. Whit-
worth, B.A.. and Gas
tapping-clearing sizes
for threads. Standard
sizes, decimals, wire

BRITISH SLIDE RULE CO Ai Dept. gauge,
1,P.M.2./I metres. etc.

Proprietors: Marine 8, Overseas Services (1939) Lid. Post 3d. I /9
16, BARTER STREET, HOLBORN, LONDON, W.C.1 (Tel. Hal. 0380)

gorMociels,Metalware,flandicralts

laala

JARS,2oz.I/9
ACRA PRODUCTS
LTD., Shepley, Nr.

Huddersfield.

Beautiful
New Metallic Finish in six
subtle and attractive shades.

In Brilliant
Colours. Hard drying,

Du la ble with a rich gloss.

MADE BY THE MAKERS OF ACRABOND

111 PINT 1/6
2/6

- - 4/6
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Comments of the Month
Toll Bridges

THE public has always disliked toll
bridges and many of our byways
owe their existence to the public's

objection to paying tolls ; they found
alternative routes to dodge them. At one
time there was a toll or turn -pike at Hyde
Park Corner and so the travellers of those
days dodged it by using Hyde Park. An
objectionable feature of toll gates and bridges
was that they could be bought and' sold.
They were not owned by a local district
council nor by the Government, but were
purchased by private individuals who bought
and sold at a profit.

The official barriers of this sort were
erected under the Turn -pike Act of 1663.
There were many riots, and wherever they
were erected they were pulled down by
incensed locals. In fact when the toll -
keepers raised any objection to this conduct
they were included in the general destruction.

This grievance had not abated by 1799,
for an infuriated traveller wrote in that
year: " From Grimsthorpe to Colsterworth
near the North-East Coast are eight miles
called by courtesy of the neighbourhood a
turn -pike, but in which we were every
moment either buried in quagmires of mud
or racked to dislocation by pieces of rock
which they called mending."

Plenty of toll roads still exist. There are
32 toll roads and 51 toll bridges operating
in Britain even to-day-only Scotland having
succeeded in ridding herself of toll roads
though her three toll bridges still remain.

North-east England is still the most toll -
ridden area, having eight toll roads and
15 toll bridges. The north-west comes
second with six toll roads, nine toll bridges
and one toll tunnel. Wales is third with
four toll roads and five toll bridges. The
total length of British toll roads is approxi-
mately 5o miles, the longest, the well-known
Porlock toll road, being 4.19 miles long.

Road Fund Report
THE Ministry of Transport, however, con-

tinues with its plans, even though
slowly, to modernise our road system. Pay-
ments from the Road Fund in the year ended
March, 1948, for the maintenance and
improvement of roads and the construction
of new ones totalled over £24,000,000,
including over £8,000,000 on trunk roads.
These figures, which compare with
£15,600,000 and £7,000,000 respectively in
the previous year, are given in the Annual
Report on the Administration of the Road
Fund, published by H.M. Stationery Office.
Payments for all purposes totalled about
£26,000,000, or £9,000,000 more than in the
previous year.

Trunk Roads
AT the end of March, 1948, the mileage

of trunk roads was about 8,000. During
the year over £7,4.100,000 was spent on main-
tenance and minor improvements, including

By F. J. C.
the resurfacing of about 673 miles and
surface dressing of about 13,400,000 square
yards.

Two air surveys were completed covering
about 8o miles of principal national routes,
and extensive preliminary survey and road
location work was carried out on proposed
trunk roads.
Record Cycle Exports for 5949

RECORD bicycle and motor cycle exports
of close on £15,000,000 for the first half

of 1949 are £2,Soo,000 up on the first half
of 1948, state the British Cycle and Motor
Cycle Manufacturers' and Traders' Union
in a review of the first six months of the
year. The bicycle industry has increased its
exports from £8,451,509 to £10,905,949
the motor cycle industry from £3,779,477
to £3,937,514.

In a rush to get British bicycles and
motor cycles before the complete prohibition
of imports, India bought 2,489 motor cycles,
twice the 1948 figure, and 315,586 bicycles,
as against 34,83o during the first half of
last year. The Argentine more than doubled
her purchase of motor cycles (2,818 as
against 1,296) and increased from 28,297 to
41,146 the number of bicycles bought. The
Dutch East Indies had 62,000 bicycles as
against 1,600. More motor cycles also went
to ANustralia, Canada and New Zealand and
more bicycles to Canada. British West Africa,
British West Indies, Hong Kong, Iran and
Southern Rhodesia.
Special Roads Act
SPEAKING as guest of honour at a recent

luncheon given by the British Road
Federation to celebrate the passing of the
Special Roads Act, Mr. Barnes said that the
Bill received support from all sides of both
Houses of Parliament.

" I know," said Mr. Barnes, " from long
experience and from commercial experience
outside my parliamentary life, that for
Various reasons our roads seem hopelessly
behind current needs."

Continuing, the Minister said that he was
unable to prophesy when it would be pos-
sible to overtake arrears. He would be
gratified if construction of the first motor-
way could start within the next 12 months,
but it was of immense importance that the
Special Roads Act was on the Statute Book.
It placed a great lever in the hands of the
appropriate Minister when economic and
financial conditions were ripe for further
road construction.

A thousand miles of motorway as planned
will cost £150,000,000. That is a great deal
of money, but the construction programme
would be spread over to or 15 years. In
that case the annual capital expenditure
would be a negligible cost when one weighed
the final and ultimate economies and' advan-
tages that it would represent to a highly
industrialised community like the British -
people. Had we attempted in the past to
improve and modernise our existing road

system, its ultimate cost would have been
much more than £150,000,000. At the end
of it we would have solved no problem.
During the past 50 years we had poured
a large annual sum of expenditure on
obsolete roads without making them fit for
modern traffic.

" If," said the Minister, " by the special
roads system we can provide an opportunity
for the heavy, lorry or fast-moving car to
reach its long-ditance objective and to lift
it out of local traffic for the main stretches
of its journey, then we shall contribute a
good deal to minimise the accident problem
and, of course, to solving it altogether."

A Spurious Russian Claim
LIKE the Japanese, the Russians are

anxious to impress their own people with
the fact that they have invented everything.
They do not, of course, succeed in impress-
ing anyone outside their own country, but
the Russian people are kept in such ignor-
ance that they cannot be expected to believe
anything except that which appears in their
two Government sponsored newspapers,
Pravda and Izvestia. Their latest claim con-
cerns the invention of the bicycle. They
have dug up an old machine which they
say was invented and built in 1801 by a
Russian named Artomonev, a resident of
the Ural Mountains. They go further and
say that he rode it from his home to
Moscow, a mere one thousand miles, and
on a hobby horse at that!

This old Russian machine now stands
side by side with the German 1813 bicycle
invented by Drais. Those who have seen
the machine assert that it must have been
built much later than that built by Drais.

The credit for the invention of the first
rear -driven bicycle has already been accorded
to Kirk Patrick Macmillan, although we have
always had doubts as to whether he was
really the first. Cycling history from 180o
to 1850 is dubious, and there are so many
conflicting claims. For many years the
credit went to Gavin Dalziell, but as a result
of researches it was discovered that
Macmillan was many years before him.
Macmillan, as a matter of fact, was the very
first cyclist to be fined for riding a bicycle
to the common danger. It seems reasonably
certain from later records that there were
several successful rear -driven bicycles built
by Englishmen long before 1839, as a refer-
ence to early scientific magazines indicates.

However, it is very certain that the
Russian claim cannot be substantiated, and,
like so many other statements emanating
from that country, is, in our view, deliber-
ately false.

The researches of - the late H. H. Griffin
do not indicate that the -Russians were even
aware of two -wheeled vehicles in 1839, much
less than in 1801. Their country at that
time was abysmally ignorant, especially on
scientific matters relating to locomotives. It
has not progressed far since. Has anyone
seen a Russian bicycle or a Russian motorcar?
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Four -leg Power Tricycle
.16. SOUTHAMPTON cyclist recently com-

pleted a tricycle to his own design cap-
able of carrying himself, his wife and his
young daughter. The chassis is constructed
from light tubing and. there are two cycle -
type wheels in front and a single wheel at
the rear which is driven by two sets of pedals
and chains. The driver pedals and steers by
means of a car steering wheel, while the
driver's wife, who sits alongside, also has the
honour of pedalling but keeps herself in posi-
tion by holding on to handlebars. Daughter
sits at the back and does no work at all, but
as the inventor has fitted a three -speed gear
the going is not too hard.

Fell by the Roadside
PERHAPS the most exciting event held by

the local branch of the British Legion
at Enderby, Leics, at Whitsun was the five -
mile grass track championship of Leicester-
shire and Rutland. Clubs from the two
counties sent their best riders, twenty-four in
all, but only four reached the winning post.
During the last mile. E. F. Foster and K. R.
Branston, both members of the East Midland
Clarion Club, fought for first place and even-
tually Branston passed the post half a wheel
ahead of his clubmate. Third came C. B.
Day, of the Leicester Forest Club. The win-
ner's time was 16 mins. 2 secs.

Going up ?
THE Lord Lieutenant of Northamptonshire

has suggested to local magistrates that
they do not impose sufficiently high fines on
cyclists who are caught riding without lights,
as there is such grave danger both to the
cyclists and other road users. Several of the
Road Safety Committees in Northamptonshire
have agreed to support the Lord Lieutenant's
proposal, but the County Committee has

refused its support. The County Committee
feels it would be improper to take action on
the lines which have been suggested.

Wanted More Speed
MARKET RASEN (Lines) magistrates

heard the story the other day of the
steam roller driver who, after years of crawl-
ing along the highway at a speed of about one
mile per hour, craved a lighter mount with
more speed, and stole one of the latest types
of racing cycle. The man, aged 61, was fined 
Elio for the theft. A police sergeant found
the cycle wrapped in sacking and sewn into
a blanket which was hidden in a locker at
the back of the steam roller caravan.

Hotting Up the Roads

IT is reported that an experimental stretch
of road is now being constructed with

electrical heaters built in under the surface,
in the same way as the electrical heating
equipment which is installed in some garden
frames. The current is switched on when
there is. snow or ice on the road and the
surface is quickly cleared and kept clear
without the use of grit or salt and the usual
dislocation of traffic.

Carrying the Can !
THE days when members of the Forces

used automatically to take the can back
for all cycle thefts and " borrowings " were
recalled by the Mayor of Boston when be
presented R.A.F. Station, Coningsby, Bos-
ton's adopted R.A.F. station, with an
engraved silver cup to be competed for in the
station's sports events. He recalled that

during the war many of the airmen
stationed at Coningsby took a great

 fancy to the Bostonians' cycles, par-
ticularly after the last bus back to

camp had gone. One daring airman
trailed a police sergeant back to the police
station; watched where he left his bicycle,
and promptly borrowed it and rode back to
camp on it.

Budding Tourer !
AFTER the police had been searching for

several hours for 4 -year -old Gordon
Brown, of Kidlington, near Oxford, who had
been reported missing with his tricycle, a
policeman at Cumnor, some 12 miles away,
found the boy pedalling slowly up the hill
into the village. It was then almost mid-
night, and as Gordon had no lights the
constable thought he had better take him
into custody. He refused to be parted from
his tricycle, and this was put into a police
car with him, :JO he was soon back home
again. Apart from a quite understandable
feeling of tiredness, he was none the worse
for his long ride.

Pictures on the Wall
AFTER several thicknesses of wallpaper

had been stripped off during redecoration
work at the shop of Messrs. Curry's, Ltd., in
Swan Street, Loughborough, a number of
oil paintings on the plaster came to light in
one of the rooms. At one time the shop was
an old coaching inn, " The Grapes," and
two of the paintings show women in the
dresses of those more leisurely days. Another
painting is intended to represent Hamlet,
holding a skull in one hand, while another
shows a group of people engaging in the
sport of falconry, with their horses and dogs.
Some of the other paintings have been
damaged by time, and also probably by the
wallpaper paste, but it is thought they were
all done at the same time and may possibly
be the work of some travelling artist who
earned himself a few days lodging and
refreshment at " The Grapes.'.'

Doncaster Rider's New Record
ALF MARTIN, crack rider for Doncaster

Wheelers C.C., whose successful career
dates back to 1933, set up a new 25 -miles
record for the district by winning the Mans-
field Victoria C.C. open trial in 1h. 46s.
This was Martin's fastest ride in his long
career, and the club record he has just broken
had been standing at th. Im. 13s. since it
was set up by Dennis Clamp in 1938. Clamp
also rode in the Mansfield " 25," setting up
his best time for such an event this year, of
th. 2m. 13s.
Rugby Cycle Speedway

RIDERS at Rugby have become very keen
on the cycle speedway idea, and a

Rugby and District League has been formed;
the clubs already in the league being: New
Bilton Bees, Rugby Falcons, Dunchurch
Devils, Newbold, Old Bilton Newts, Crick,
Lutterworth Lions, Bretford Monarchs, and
Kilsby Kestrels and Hillmorton Diamonds;
the latter club being the prime movers behind
the formation of the league. The Diamonds
have obtained a piece of ground at Hillmorton
Wharf, Rugby, and have laid it out to con-
form with league rules. There was a good
deal of perspiration before the job was done,
as some 25o tons of sand had to be moved,
but events are now being held, which attract
several hundred spectators. Leader of the
Diamonds is 15 -year -old Alec Malins, and an
adult committee has been formed to help
with the management of the speedway.

Tandem For Four
ACYCLIST seen the other day riding

along a quiet Leicestershire road with
his wife on a tandem, had solved the problem
of what to do with the family when mother
and father want some fresh air. One young
daughter sat in a seat attached to the front
of the tandem while the other girl was in a
seat at the back. Mother and father did
the hard work while the children acted as
observers.

Disappearing Landmark
THE 150 -year-old Maud Foster mill at

Boston, Lincs, one of the very few five -
sailed windmills left in this country, is to
have its sails taken away. This mill can be
seen for miles across the flat Fen country,
and has stood since 1819 ; was built by
Thomas and Isaac Reckitt, of " Reckitt's
Blue " fame, and for the past 35 years it has
belonged to the Ostler family. The sails each
measure nearly 37ft. long and weigh between
28 cwt. and 3o cwt., and the dismantling of
the sails will be a tricky business.
More Speedway

YOUNG riders at Leicester have scratched
themselves out a speedway track in Navi-

gation Street, Leicester, on a site that was
covered with broken  glass and bricks and
other rubbish. It is the home track of the
" Red Devils," members of the Central Boys'

. Club, Orchard Street, Leicester, and already
they have held several events. The police
told the boys that the stripped speedway
cycles must not be ridden on the road away
from the track, but otherwise, neither they
nor people living nearby have raised any
objections.

The Fun Comes Next
LOTS of hard work has been put in by

members of Kettering Lawn Youth
Cycling Club, who decided some time ago to
build themselves their own grass track. They
are busy levelling a piece of ground for the
track, and have moved well over zo tons of
earth and stones to a spot some 30o yards
away, where they are building a- bank for the
track. By the time the trick is ready there
should be plenty of muscular devolopment
ready for the serious business of racing.
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Around the Wheelworld

Memorial Plaque to Welch?
MRS. KINGSTON WELCH, wife of the

inventor of the wires in tyres, died on
the very day that the Roadfarers' Club were
celebrating the diamond jubilee of the
marketing of the pneumatic tyre and honour-
ing Sir Arthur Du Cros, son of the founder
of the original pneumatic tyre company. She
thus did not receive the telegram sent on that
occasion by the Roadfarers' Club in the
following terms:

The members of the Roadfarers' Club
are commemorating to -night at the Savoy
Hotel, the sixtieth year of the founding of
the pneumatic tyre industry, and send you
their respectful greetings and good wishes
in recognition of the vital services .rendered
by your late husband, Charles Kingston
Welch, in adapting the pneumatic tyre prin-
ciple for cycling, motoring and general pur-
poses, thus giving practical form to an
earlier invention, for the pleasure and benefit
of humanity."

Sir Arthur, in his speech, made the pro-
posal that a memorial plaque should be
placed on the front of his residence either
by the Roadfaring Community, or officially
by the City of Coventry. The suggestion
was unanimously adopted, and the Road-
farers' Club is moving in the matter.

The Hundred Miles Championship
THE Hundred Miles R.T.C.C. Cham-

pionship was won by S. Haslam, of
the. Lancashire R.C., in four hours, twenty
minutes, seventeen seconds, whilst J. Baines,
of the Lancaster C.C., was second with four
hours, twenty minutes, twenty-eight seconds.
The Medway Trio, R. Enfield, K. H. Joy
and P. Beardsmore, occupied third, fourth
and fifth places at four hours, twenty
minutes, and fifty seconds, four hours,
twenty-one minutes, fifteen seconds, and four
hours, twenty-one minutes, twenty-seven
seconds, respectively-a total of thirteen
hours, three minutes, thirty-two seconds-a
competition record. This championship was
run under the auspices of the Bath Road
Club. Thus, the old Bath Road Hundred,
formerly considered the Blue Riband of the
road, loses its identity under the new title of
the R.T.C.C. Hundred Miles Championship,
with the B.R. Hundred as a sort of sub title.

Major H. R. Watling
MY congratulations to Major H. R.

Watling upon his election as Master
of the Worshipful Company of Masons for
the coming year. The Company, founded
about 1220, was one of the four Associated
Companies of the City of London responsible
for the original Plantation of Ulster. The
other three were the Mercers, the Cooks and
the Broderers, and the four are now interested
in the development of Northern Rhodesia,
where a new empire settlement is being
organised.

The Apex Trophy

ONE
of the most interesting events at the

N.C.U. Rally at Leamington on
July 22nd was the bicycle polo match. This
game was arranged by the Bicycle Polo Asso-
ciation between two selected counties, Lan-
cashire and Warwickshire.

It is hoped to make this match an annual

By ICARUS

event to be held each year at the N.C.U.
Rally.

This first match was won after six exciting
ten minute " Chukkas" by Warwickshire,
who thus became the first winners of the
Apex Trophy. This beautiful silver cup has
been given to the Bicycle Polo Association
by the Apex Inflator Co., Ltd., manufac-
turers of the well-known bicycle pumps.

The N.C.U. and the C.T.C.
COME of my readers who have read
*--.3 my comments and criticisms of the
N.C.U. may be interested in the following
extract from a leading article in Wheels for
January 19th, 1898, and which supports my
arguments that it is a dictatorial body.
Indeed, my statement that it has consistently
upset cycling sport for the past fifty years
makes this quotation almost prophetic.

" Unless the cyclist who has car9fully
studied the rise of the two great insti-
tutions of the world of wheels, the Cyclists'
Touring Club and the National Cyclists'
Union, be peculiarly biased, he cannot fail to
have noticed the steady progress of the
former, in spite of the two increases of sub-
scription, and the practical decline of the
latter, when its present position is considered
in connection with the great increase in the
popularity of cycling. The career of these
bodies is a splendid object -lesson, for they
indicate the vast difference between a more
or less chaotic mob without a leader and a
well -organised body under a firm hand. If,
for example, the C.T.C. had been ruled by a
number of irresponsible busybodies, it is in-
conceivable that, in the ordinary course of
things, it could have hoped to succeed. It
would have been in much the same position
as the N.C.U. to -day, that is to say, an
organisation with, a nominally large member-
ship, existing mostly upon paper.

"The Union might be a well -organised
and influential body, doing much good for
the sport and the pastime, and we believe
that there is room for both institutions, but
it has been managed, or rather mis-managed,
by people, the majority of whom have had

their particular axes to grind. The very
system of estimating membership is defec-
tive, for, out of the numbers given, it must
be borne in mind that by far and away the
greater portion of the Union's so-called
adherents are members of affiliated clubs.

" It is the clubs which keep the Union
alive-not the individual members-although
the executive would like the public to think
otherwise. - At the present time a cub can
pay tos. 6d. per annum and send a represen-
tative to attend four meetings of its district
centre. If it, has more than fifty members
it can send two representatives at a .payment
of Er is., and so on, at the rate of los. 6d.
for every twenty-five members. But it need
not send more than one member, though its
membership be one hundred or more, and
hence ros. 6d. may possibly cover a hundred
or more cyclists. The strength of the Union
is apparently estimated upon the total
number of members of the affiliated clubs, so
that it would seem that the subscription rate
must be very low, or the official expenses
very high, which may possibly account for so
little being done for cyclists generally."

Three Beautiful Signposts
THREE of the loveliest village signs to be

found in England are in Norfolk, in
the villages around Sandringham. These
signs, designed, carved and painted on the
Royal estates, are in the fascinating Black
Forest style, and they were gifts to the
several communities by the King in 1912.

At Shernborne you see a picture of
Thomas de Shernborne in full armour as a
jousting knight. He is leaping across the
castle moat while his wife, with hands in
praying stance, looks on. At Flitcham the
scene depicted shows St. Felix crossing the
Channel in an open boat on his journey to
introduce Christianity into Norfolk. Wolver-
ton's picture shows the mythical conflict-
famous in Norse legend-from which the
village derived its name. The great demon
wolf, Fenrir, is in mortal combat with Tyr,
god of war, and beneath them is an ancient
church with a curious detached tower.

Gomshall, Surrey. The picturesque old mill on the Tillin'hourne.
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Fridati Etrect-,

The little hamlet iy.itk its
larch/ pod beset by fir dad
hills. Two miles Tolle tautt
sStaiistS Leith Hill (9Stfeef)

The Little Handicaps
THE old cyclist, if he is

reasonably fit, doesn't
get leg weary or saddle sore;
or puffed or blown ; he is too wise for that,
but he is sometimes worn to a tirednets by
the effects of vibration in both hands and
feet. I have found that out in the last few
years, resented it and tried to overcome its
effects by fitting felt pedal -blocks and good
rubber grips. Both have been valuable to
a degree, but the best cure of all is to take
more rest and smokes over a given journey,
and feed a little more frequently than of old.
How hard the old Adam of speed and dis-
tance dies in us when the conditions give
the opportunity of indulging the youth in us
we cherish ; and perhaps it is just as well it
is so, or we might forget entirely bow much
we owe to the aid of a bicycle. Yet there
is wisdom in tempering cycling to the years
that have gone over us, for by that means I
imagine we can enjoy it to the very end of
the story. It must now be years since I
was conscious of real weariness as far as
riding is concerned, but latterly I have, on
occasions, been aware of a feeling something
between an ache and an irritation in hands
and wrists and feet, and while you can ease
your hands by a change of position, that is
not possible for your feet unless you descend
to middle -footed awkwardness, adding that
burden to your pedal power. No, the only
thing is more frequent rests, a walk nog/
and then and a genial acceptance of the
fact that years are a handicap which cannot
be slurred, but can be enjoyably endured.
One is bound to gather a few aches and
pains along the road of the years ; they come
to all of us in any case, but, I firmly believe,
in less acute form if we ride within the
limits -of our enjoyment, and count the hours
rather than the miles of achievement.

The Right Reply
T FIND, too, that quite a number of people

" getting on in years " are inclined to
tension their bodies in the manner of the
younger people, part of whose enjoyment is
undoubtedly attained from sheer physical
effort of speed which automatically needs
tension, the conscious acceptance of effort
well within their powers. I know that error,
a kind of hangover froth my younger years,
often enough catches me out, particularly
when I am a lone wanderer,'and frequently
enough I pull myself up with the mental
observation that the need to " work " my
passage has ceased long ago, yet after a
spell of very easy going the subsequent rising
slopes shape me to the tensioned effort of
climbing them unless I keep in mind the

N!1

fact that I am cycling
for joy. I mention
these reactions of an
elderly cyclist, w h o
apparently is not so
expert as he some-
times imagines, be-
cause I believe they
are common little
faults which, when
unconsciously prac-
tised, can make a
fellow think he has
grown too old for the
game, and I don't
want anyone to think
that. I was taken on
a ride by my grandson
the other day, and
after cycling for some
time I became aware
of the fact that my
companion was .travel-
ling a trifle faster than

Wayside Thoughts
By F. J. URRY

was good for him. " Am I riding too
fast ? " I asked the lad. No, Gramp,"
said he, " but I am." And there you
have the precise answer to the question
posed. If you are cycling for pleasure,
then ride well within the orbit of ease, and
walk rather than invade that imaginary limit.
Each of us must mark the limit of our own
powers in this matter and, broadly speaking,
these limits I have endeavoured to define,
and then cycling will be for you a joy and
a recreation just as long as you have health
and strength and that delightful conscious-
ness, a love of country in all its changing
aspects under the changing skies.

A Holiday Run
LATE in June I started to ride from

Abergavenny to Fishguard, where my
people were spending a recuperative holiday.
It was at the beginning of that heat wave,
and as I left the lively Welsh town just
before i I o'clock I rode into a hot, misty
air full of the scent of cut grass, and with
an east wind to make me gallop. I swung
along because I could not help it, a new
James between my legs, the friendly wind
and those ever delightful first impulses of
a holiday. And it is an easy road until you
climb the shoulder of Talgarth Mountain
to the yjllags of Bwlch perched on the top.
I rode all but a couple of hundred yards of
that long slope, just to try out the machine
more than the man, and found both of them
in good fettle, slipped into Brecon for an
early lunch and then intended to saunter
along to Carmarthen to end a perfect day.

In a Hurry
WHEN I rolled out of Brecon the breeze

had gone south, but the going was
still reasonably easy, I thought of those
green slopes before Senny Bridge where a
long smoke would be delicious. But the devil
of haste was in me that day, a state of mind
frequently associated with the lone rider find-
ing himself hurrying for no purpose but
enjoying it. I whirled down the long drop to
Llandovery and crossed the Towy too early
for tea; indeed the town seemed sound asleep,
though I suspect most of the inhabitants were
out in the fields making and gathering the
scented hay. I would get the afternoon
refreshment somewhere on the way to
Llandilo ; but this is a countryside where
travelling needs are not advertised and it
was into Llandilo I went before the very
needful tea was obtainable.

The Unkind People
IT was really too far for me to ride betwixtI lunch and tea -13 miles, with the wind
now coming from the south-west-and it
was bad judgment on my part that gave me
the vibratory ache in hands and feet. The
last half -dozen miles into Llandilo were not
comfortable and it was my own fault. An
excellent tea, however, put that right, and
I took an hour over it before passing through
Golden Grove and along the Towy valley to
Carmarthen. That was a glorious ride, for
the wind had fallen almost asleep as the
shadows lengthened, and I just let the speed
flick me along without thinking of it. That,
of course, is the time to ride on a hot day
when to breathe the air is a joy in itself.
St. Clears was only nine miles away, a
rolling road with easy hills ; should I take
the risk of finding accommodation ? And
before I had half debated the matter I was
beyond the Picton column and away. It
was nearly eight when I rcde into St. Clears,
and for the next half hour I became more

and more annoyed as hotel
after inn and rest house
turned down my desire for
a bed with the obviously
untruthful statement that
they were full -up. My last
hope was a mile out of the

town near the station, the biggest of
the hotels with the same tale to tell,
and it was there my temper flew off
the edge and I told the proprietor what I
thought of him and an administration that
allowed people to hold a licence and refuse
to carry out the first conditions attaching
thereunto. It all made no difference to that
grim cold fellow whose advice was a return
to Carmarthen or a forward march to
Haverfordwest, 21 of the hardest miles in
this land of many hills. The old signal-
man at the station had been hanging out of
his box listenng to the altercation and with
a sudden thought I asked him when was the
next train to Haverford. " In five minutes,"
he said. I gave St. Clears to anybody who
wanted it, begged a glass of water off my
friend of the signal box (I was too cross to
buy a drink in such a place), caught the
train, and was delightfully entertained to
supper, bed and breakfast at the small Rail-
way Hotel in Haverford.

They are Still There
AT 9.3o a.m. I was ready for the road

and the morning was hot, very hot, but
tempered by a breeze from the sea. It was
15 miles to Goodwick, where I was due at
four o'clock, and even I would find difficulty
in killing time along that route. So I took
the St. David's road, those 16 miles reputed
to roll over 17 hills, and they do. I have
known them for years, for in the good days
before the war we camped every August on
the edge of this fine coast -line. I had not
ridden that way for ten years, but the hills
were still there for no one had eased the
grades by cutting off the tops ; and very
soon my coat was off and the feel of the
breeze through a thin shirt was delicious.
Plenty of time and no need to hurry, and
I took it, with a re,st at Newgate before
mounting the long slope out, coffee at Solva
and time for a walk round the cathedral
before lunch at St. David's. It was good to
be alive, good to feel the urge to ride was
still with me, and really funny to think I
had packed a pair of gloves-in case. I took
those 15 miles to Goodwick very quietly and
did my best to admire the wide visions along
that rather featureless road, for that stretch,
I think, is the least attractive of the ways
of Pembrokeshire except for the mile or so
of tree -lined descent to Goodwick and the

-sea. I arrived in time for a bath and tea
and then the welcome of my people who had
made the journey without incident.
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APEX
'SUPERLITE'
CELLULOID PUMP

IS x i" BLACK

Thick Celluloid
Beautifully Polished

Light of Weight but of
robust construction

' SUPERLITE 15in.

-r
CELLULOID (with A/9
solid drawn brass
plunger tube) each
IN WHITE AND
COLOURS ... 5/3

'LASTWEL' CELLULOID
(with steel split
plunger tube) 15in., 4/6

each

The World Famous

BAILEY'S
`SUPER'

PUMP
15 x BLACK

Steel Lined Celluloid Covered

Lining is Solid drawn
cartridge fashion, the ends
being solid with the barrrel.
Cannot warp nor leak
BAILEY'S 'SUPER' (Steel
lined and Celluloid 5/6
covered) 15in, each
IN WHITE AND
COLOURS 61 -

BRASS PUMP, Nickel
Plated or Black enamelled
(with steel split 2/9
plunger tube) each a

Coloured, same price.

BAILEYS
SUPER

CELLULOID

GUARDS.

Prices
Reduced

of APEX
CELLULOID

MUDGUARDS
WHITE OR BLACK

Wide Section &
Narrow Section 10/6

Wide Section
with Reflector

PAIR

11/3
PAIR

APEX
INFLATOR

Co. Ltd.
ALDRIDGE ROAD,
PERRY BARR,
BIRMINGHAM 22B

THE CYCLIST

Valvespout
SEE IT FOR YOURSELF

Quite

A twist to \ open, a twist to close.
No leaks, no . mess, no cap to lose.

best oilcan of all. Simpler and
better. Your dealer sells them. Ask
for a " Valvespout." No other can

touch it.

the

Sole Distributors :
MARKT & Co. (London) Ltd.,
Portpool Lane, Gray's Inn Rd.,

London, E.C.I.

Of all good
dealers and
ironmongers

LOOK

AROUND

93

FOR EVERY

ACCESSORY

THAT'S

NECESSARY

* OVER 220
BRANCHES IN
ENGLAND,SCOT-
LAND & WALES

THERE
IS A HALFORD
BRANCH IN ALL
LARGE TOWNS

THE HALFORD CYCLE CO LTD
Head Office

239, CORPORATION STREET
BIRMINGHAM. 4
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Someone's
nukAiyprozzel Whir

Hercules
THE FINEST BICYCLE BUILT TO -DAY

/ier 0/0,40/

It's Bonderized to ensure rust -proofing ! It's got " High Lustre "
chromium plating and the finest finish ever known. Ifs the Finest
Bicycle Built To -day. See your local Hercules Cycle Dealer.

The Hercules Cycle & Motor Co. Ltd., Aston, Birmingham

HR3'w
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1,..ondon s'Ide of Coln brook-, AfeatintW;s,......7
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ry 4' .6,

Is

CYCLORAMA H. WY ELEY

The Caress of September
TO each month of the year . . . its own

particular loveliness, and its own charm.
September is mellow and alluring, and there
is nothing I love better than a ride into the
September countryside, where the fruit is
ripening or ripe on the trees in the lush
orchards, and the rabbits are at their best,
and every tangled lane is colourful with
berries and the first autumn -tinted leaves.
In the woods, so silent and mysterious, there
is bright fungus at the boles of some of the
old trees, and as I ride through some quiet
glade I am greeted by the raucous cry of
the jays... .

Cottage Gardens
TN the cottage gardens the Michaelmas
1- daisies make a fine show, and it is not
too late to see some of the best of the year's
roses abloom. How right was Keats in his
ever -living description of this season of the
year . . . " Season of mellow fruitfulness."
It is well worth while to go for a long
September ride!

Village Signs
MANY cyclists will recall the good move-

ment instituted some few years ago in
connection with the provision of descriptive
signs at the entrance to villages and country
towns. I do not mean a sign which merely
gives the name of the place, and the distances
to nearby places . . . but those useful
picturesque signs which illustrated the
outstanding feature of the place, gave
interesting items about its history, and
generally aroused real and abiding interest
in the mind of the tourist. The movement,
as far as I can judge, " petered out." It is
a pity, for in England we have so many
places which are literally steeped in history,
and have so much to show, that descriptive
signs are such an obvious method of educa-
tion and, such a handy way of explaining
the chequered past. I remember that the
late Ed. J. Burrow, of Cheltenham, was a
keen supporter of the movement, and I
rather fancy that his firm, at the time, pro-
vided some signs for certain villages, in
association with the- Dunlop Company. I

think the time is ripe for a revival of this
excellent scheme.

Making Hard Work of It

IT is really surprising how many cyclists
I- (and not only unthinking boys!) seem
to think that a bike will run easily, and for
ever, without a drop of oil! In my own
young days, when I rejoiced in the possession
of my first cycle, I observed a strict ritual
in connection with cleaning and oiling . . .

and pumping up tyres. In those far-off
Victorian days folks did things according to
a system, and I recall that in the home
Saturday night was " bath night "-and there
was much vigorous scrubbing and swilling
to make clean for the Sabbath! And the
systematic working extended to the realm of
the bike, and every Saturday morning my
machine was thoroughly cleaned and oiled.
And what a difference a spot of oil can make
to one's riding! I suggest to those lazy
riders who neglect the oil -can that they will
rob themselves of a lot of hard work if they
will go in for regular lubrication . . (and
I mean lubrication of the cycle!)

Value for Money
IN these post-war difficult years we hear
1- a good deal about poor value for money,

and in any Company of people old enough
to recall what they are pleased to refer to
as " the good old times," there is always a
lot of talk about high prices, and poor
quality, and " pre-war standards." Well, in
my view, there is one article, at any rate,
which to -day represents really astonishing
value for money . . . and that is the cycle
tyre. Just consider the phenomenal mileages
which hundreds of hard -riding cyclists ob-
tain from their covers and tubes! In some
cases, the records are quite fantastic . . .

and when one thinks of the moderate prices
charged, I do feel that here is a case where
there is no justification for moaning, or com-
paring with the " golden days of the past."
And . . it should be remembered that
comparatively few riders give their tyres that
little regular attention and care so constantly
advocated by the manufacturers!

The Immemorial Inn

BOOKS
continue to be written . . and

some of them are very good books in-
deed . . . about the English inn-its history,
its charm, its place in our economic life.
And the brewers, fully alive to keeping up
the old traditions of the inn, have recently
issued some quite charming advertisements
about inns. And what a glorious theme the
truly English inn provides for both writer
and artist! Old blackened beams in little,
cosy bars and tap -rooms ; rows of gleaming
tankards on a shelf ; the slow ticking of an
old clock in a little " snug " ; and the
pleasing, creamy head on a pot of good ale:
these are features which the average country -
loving Englishman treasures, and it is small
wonder that when there were rumours of
changing the inn, and all that it stands for,
we heard the cry " hands off our inns."

Good Examples

ONE meets with good examples of inns in
every English county-and in a recent

sojourn in that country around the Stafford-
shire -Derbyshire borderland I came across
some real gems. And the very names are
something to rejoice over !-the " Buck in
the Park " in a Derby street was a new
" find " for my collection of unusual names,
and I also jotted down a name I caught sight
of from the train, passing Tamworth . . .

" The Pretty Pigs."

The Hardy Annual
STRANGE . how the subject of " taxing

the bicycle " crops up from time to
time. I had not heard this thorny topic men-
tioned for ages, until the other day, I listened
to some amateur politicians parading all the
old arguments, and discussing the pros and
cons . . . and debating about the extreme
difficulties of ever imposing such a tax. Some
topics, like old soldiers, never die!
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My Point of
By " WAYFARER

Mid kunst:

A lovely S'ussex:lown. rick 
14 fine old buddatqs.teskekl%.
shows a qhiapce of its great -
Spread Eaqlk IRK

Here is Enthusiasm
A SOMEWHAT wide experience of affairs

suggests to me that the leading char-
acteristic of many people is apathy-a deep-
seated, dyed-in-the-wool apathy (bordering
on defeatism) which tends to drive an
enthusiast to exasperation and distraction.
Fortunately, that apathy is rare in cycling
circles.

It so happens that I have had a long
experience on what is called-a %d wrongly
called-the legislative side of the pastime,
and it was good to observe the keenness
with which cyclists thronged to the meet-
ings. For nearly zo years I was an elected
member of the governing body of one of
the national cycling organisations. There
were 3o of us coming from all parts of
the country, and the average attendance
throughout any one year was gratifyingly
near to that figure. The various sub-
committees of the body comprised seven
or eight persons, and here again the average
attendance was " grateful and comforting."
There was never any danger of a meeting
entering the abortive class because of the
absence of a quorum of members. These
statistics suggest that the folks concerned
were interested in the job of work they had
taken on. They were prepared to give more
than lip -service to the cause espoused by
the, organisation. Attendance at the meet-
ings occasioned at times no little incon-
venience. In my case, for instance, an even-

40orIeel

ing meeting in London
V ieNv involved me in more than 220

miles of railway travel after
my day's work was done, with
a zi-mile walk home at mid-
night, or in the wee sma'
hours.

Altogether, the state of
affairs here mentioned was
satisfactory. If other-non-
cycling-bodies were infected
with the same measure q;
enthusiasm, how much better it
would be . for those bodies!

Prime County
AFEW days' sojourn in

-Herefordshire reminded
me of the glory of a very
lovely county, which some-
body has described as " the
most beautiful " in England.
Such comparisons - such
sweeping statements - are not
for me, and I am content to
believe that Herefordshire
takes a lot of beating. It is
still mainly unindustrialised ;
it possesses practically every-
thing that the cyclist can
desire ; its people are charming
and friendly. Herefordshire
does nothing to get itself into
the picture, but knowledgeable
cyclists need no telling of its
beauty and variety. What a
county to play about in for a
week or so!

Local Touch
ONE hears from time to

time of the resentment
which many folks feel
because of the tendency to
institute central government in
place of the local article. I

do not think that this is a party matter:
if it were, I would not discuss it here.
People complain that decisions which should
be made locally, are maple in London, the
authority on the spot being overruled by
a remote Government Department. An
example of this, which concerns cyclists,
is ready at hand. In my part of the world
the speed -limit on a certain stretch of busy
road was recently removed by central
authority. The local elements-the County
Council, the Parish Council and others who
are all too familiar with the conditions and
are personally and vitally concerned with
them-want the speed -limit restored in the
interests of safety. The Minister of Trans-
port refuses the request ; he does not con-
sider that a speed -limit is justified. It seems
to me altogether wrong that local opinion
and desires should be side-tracked in this
manner by one who is stationed over  too
miles away. I have personally observed
the road conditions. In my view, a speed -
limit would be an advantage. But my view,
and the views of others who use, or are
likely to use, the road in question do not
count. The Government Department in
London is all-important ; it has the last
word.
Thrill of Maps
T WAS away from home when writing

my recent paragraphs about maps, and
was thus unable to refer to my books, and
(as I desired) to quote what I consider is
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the most thrilling passage ever penned on
this subject. That passage occurs in the
late A. E. W. Mason's novel called The
Watchers, and I shall try here to sum-
marise it-,though I would prefer my readers
to peruse the thing for themselves in full.
Let me hope that my condensation does not
destroy the thrill.

The story, related by Mr. Berkeley, con-
cerns the late eighteenth century, and Dick
Parmiter brought a message from the Scilly
Islands to Lieutentant Clutterbuck in
London. Having delivered his message,
Parmiter started back for his home, and
" I bought one of the new maps of the
Great West Road and began to pick off the
stages of his journey. ., . . Every day for
a week I kept in this way an imagined tally
of his progress, following' him froth county
to county... ." Then: I came back again
to my map and followed Parmiter through
Knightsbridge, along the Thames, between
the pine trees of Hampshire and into the
county of Devon. The road was unwound
before my eyes like a tape. I saw it slant
upwards to the brow of a hill and dip
into the cup of a valley ; here through a
boskage of green I saw a flash of silver
where the river ran ; there between flat,
green fields it lay, a broad, white line,
geometrically straight, to the gate of a city ;
it curved amongst the churches and houses,
but never lost itself in that labyrinth, aiming
with every wind and turn at that other gate,
from which it leaped free at last to the
hills. And always on the road I saw Dick
Parmiter, drunk with fatigue, tottering and
stumbling down to the West."

For a time Parmiter was alone, and then
Berkeley saw that he was followed by a
man on horseback, " who spurred out from
London and rode with the speed of the
wind. For a while I watched that ridei,
curious only to discern how far he travelled,
and whether he would pass Dick Parmiter.
. . . I gazed at m.y map upon the table
as one might gaze into a Magician's globe.
It was no longer a map ; it was the road
itself imprisoned in hedges, sunlit, and
chequered with the shadows of trees. I
could see the horseman: I could see the
dust spirting up from beneath his horse's
hoofs like smoke from a gun -barrel. : . .

I could have clapped my hands with sheer
pleasure. I wished that my voice could
reach out to Parmiter, tramping wearily so
far beyond ; in my excitement, I believed
that it would, and before I knew what I
did I cried out aloud: Parmiter! Par -
miter! ' and a voice behind me answered:
' You must be mad, Berkeley! What in
the world has come to you ? " The new -
corner was Lieutenant Clutterbuck, who
thought that Berkeley was either drunk or
crazy. But he, too, fell to studying the
map, finally observing that " it is a curious,
suggestive thing, the map of a road. I'll
not deny but what it seizes one's fancies.
Its simple lines and curves call up I know
not what pictures of flowering hedgerows ;
a little black blot means a village of stone
cottages, very likely overhung with ivy and
climbed upon with roses."

That, I say, is the most thrilling passage
about maps I have ever read.
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MR. H. BECK ER,
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success and security 7 Whatever your
age, you can now prepare for the all
important Matriculation Exatritnallon
at home on " NO PASS --NO FEE "
terms. Write now for our valuable
"GUIDE TO MATRICULATION"
which explains the easiest and quickest
way to matriculate -FREE Ind
without obligation.

BRITISH TUTORIAL INSTITUTE
(Dept. 160), 356, Oxford Street,

LONDON. W.I.

"NO PASS -NO FEE"
Aircraft intake magnetos, 12,'6.
Landing Lights, Type B, 5/-.

Fuel Booster Pumps, 24 volts, 20/,
All Carriage Paid.

H. BROWN, 102, Cleveland St.,
DONCASTER

TRANSFORMERS.
Thompson Transformers are made for any
special requirements and odd voltages and
amps. For R.A.F. Pumps, Ground Heating,
Railways, Electric Clocks. 25v. Motors. A
few sizes given below in general demand
Quick delivery. 12v. or 20v., 11 amp., 21/-
12v. or 20v., 21 amp.. 26/- ; 15v., 5 amp.. 30/-
25v., 6 amp., 401-. Send for List ; stamp
Rectifiers from 13/6.

T.W. THOMPSON & CO.,
176, Greenwich High Road,

Greenwich, S.E.10.

AMATEUR PHOTOGRAPHERS
Build your own PHOTO -ELECTRIC
EXPOSURE METER with the following
components. Light Cell 6/6d. Meter
Movement 8/-. Moulded Perspex Case
9/-. Complete Assembly Instructions
3 6d. Ivorine Conversion Dials, 5/6d,

SURPLUSES,
78, REPTON ROAD, BRISTOL, 4.

Insulated Copper Wire, Etc.
Enamel, silk or cotton covered. Most
gauges in stock. Leatheroid insulation.
Empire cloth, sleeving, Fibre, Mica
off -cuts, Baking varnish. Insulating
beads, Commutators, etc.
ELECTRIC MOTORS, Single Phase,

h.p., £510s. t h.p., £810s. I h.p., £712s.
Send S.A.E. for List.

L. C. NORTHAM., 16, Holly Road,
Quin ton. Birmingham. 32.

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT
For the close
scrutiny of
every conceiv-
able object,
metals, tools,
fa bri cs,fibres,
m i n erals,
precious
stones, paint,
print, manu- slummy, wane
scripts, biological and botanical
specimens, cutting edges, fractured
surfaces, raw materials, powders, granules,
and innumerable other purposes, the ULTRA
LENS is invaluable, and presents in many instances
hitherto unsuspected data which can be used to advantage.
PRICE £4 15s. Od., complete in case with spare bulb, battery and transparent
measuring scale.

TIIF ULTRA LENS COMPANY,
75, finsbury Court, Finsbury Pavement, London, E.C.2.

The Ultra Lens is a revealing eye of six actual
diametrical magnifications, which brings

out points of strength or weakness, and
enables the most minute measure-

ments to be gauged accurately.
Whether you are engaged

in manufacturing, buy-
ing or selling, it

is an ally of
real value.
No instru-

ment you can
buy will more
quickly justify

and pay for itself.
Full particulars

on request.

Si
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MODEL ENGINEERS
FOR THE TURNER

Lathes, 31 and 4+ S.S. Bench Millers. Drilling Machines.
Hand Bench Shaping Machines.

FOR THE WOODWORKER
Wood Turning Lathes, 2+" and 51, centres. 4in. Planers. Saw
Benches. Sanders. Spindle Moulders.

Pedestal Jig and Fret Saws.

Perspex - All sizes and colours in stock.

NIUTIALL'S (LATHES) LIMITED,
MANSFIELD, NOVI'S.

BOOKS:
" London's Buses " St-
" Railway Modellers Handbook " 2/6
L.M.R. & Sc.R. Shed Nos. 3/-
" Civil Engineering Work " 4/8

Sample L.M.S. or G.W.R. Train Postcard
& List 7d.

USEFUL PARTS 00 0
Romford 12 v. Motor Units ... 51/4 -
Romford Motor Bogies- ... 73/4 -
Green Grass Paper, 221n.xilin. 11- 1/6
Scale Station Figures ... ... 5d. 91d.
Pea Bulbs on Base 2,5 v. ... ed. ed.
20 v. Lamps for Hornby - 1/21
Ex R.A.F. 5 Switch Blocks NOW - 216
Ex R.A.P. 16 Switch Blocks Novi-- 3/9

Postage extra. " 00 " or " 0 " Lists
3d. per post.

TYLDESLEY & HOLBROOK (M.KT,A.)
109, DEANSGATE, MANCHESTER, 3

SAILOR SAM'S SECRET
How to Make

SHIPS IN BOTTLES
Kits, 5/6 and 6/ -

Flying Fish Solid Gliders
The Superait. 4/3

Stocked by Model,Spdfts and Toy Stores
Please write for details

COOPER - CRAFT, LTD.
The BRIDEWELL, NORWICH

REYNOLDS RADIO. - Mail order
specialists for all spares. testgear,
television, and gram equipment. Send
for fists. All brand new equipment by
reputable makers at the right price.
Latest Plessey mixer -changer, £18
Amplifiers 4 watt, £8 : 10 watt. £11 ;
2.5 watt, 226/5/0. B.V.A. and surplus
valves of all types, pickups, motors.
etc. -H. C. REYNOLDS, 21. Heath
Street. London, N.W.3.

WEFILIEV AM PISTOLS
Marvellously
accurate for
targeternrac-

No licence required to
'purchase.

Senior Mark I
junior Webley Air Rifle

Write for List. WESLEY & SCOTT LTD.,
106. Weaman Street, Birmingham, Eng.

.CATALIN
Immediate Delivery from Stock.
All shapes, colours, etc., at reasonable
prices. Really large Perspex Offcuts,
clear and coloured, 5/4 lb. S.A.E.
Lists, Samples.

TOWN BOOKSHOP,
Enfield, Middx.

Enfield 4948.

MAKE YOUR OWN WATER -
SOFTENER

Clear and easy -to -follow instructions
and blue -print available for 3/-,

post free.
NO SPECIAL SKILL OR TOOLS

REQUIRED.
A water -softener is a splendid invest-
ment as it doubles your tea and soap
ration and ensures sparkling soft

water at all times.
Send cheque or P.O. to:

" TECHNICO," 54, Riversfield
Road, Enfield, Middx.

RATCHET & REVOLUTION

COUNTERS 0.7
Ask for

Leaf/et No, 18/6

Speed up to
6,000 r.p.m. Qyst.par

B.& F. CARTER ---

& Co., Ltd., Bolton 5

*IVIullicraft CATALIN Material*
REDUCED PRICE 8/- lb.

Rods, Cylinders, Sheets, Sections.
The most versatile of all materials.
Beautiful colours, easily worked.
Trial Box 10/-. Parcels 25/- & 50/-.

Details, Stock List, Samples 6d.
Dept. PM, COULDEN & SMITH,
17, The MeadK, 4,Wrae.st Wickham,

The 'THAMES VALLEY"
BATTERY CHARGER

2 - 6 - 12 VOLTS I AMP.
with AMMETER

for 200-250 volts 50 cycle mains

42/6 post free
Thames Valley Products

28 Camden Avenue, Feltham, Middx.

ADANA PRINTING MACHINES
Print in the odd hours with an
Adana -still the most absorbing

of crafts. No.1 11/S
Machine £4.10.0.

No. 2 MS Machine
£9.15.0. Will

quickly pay for itself.
Send for illustrated
folder to Dept. P.M. 26

Adana (Printing Machines), Ltd.
,5/18, Church St.. Twickenham, M.N.

I SPARK'S DATA SHEETS
Announcing

THE " CORVETTE
ALL -DRY ALL -WAVE
SUPERHET PORTABLE
A design specially produced for those
who want an efficient all -dry trouble -
free compact receiver. Ideal for any
area. Simple to construct and adjust.
Midget Valves : Slow-motion Drive.
Chassis size 51)n. x 41in. A.G.B. and
A.V.C. Data Sheet, 3/-, post free.

MANY OTHER TESTED AND
GUARANTEED DESIGNS

AVAILABLE
Send lid. stamp for Latest List, or see
previous issues of P.M.

WINTER EVENINGS
Now is the time to start on that Radio-
gram YOU have promised yourself, so
that you will obtain perfect enjoyment
of your favourite broadcasts and
records. If you want the best, without
paying dearly for it, you should con-
sider my " CHM:RION " RADIO-
GRAM. This design is for Quality
Reproduetion of radio and records, the
Circuit incorporating 2 T.R.F. stages ;
Infinite Impedance Detector; High
and Low Note Tone -correcting Stage
(with Constant Output) ; Voltage
Amplifier ; Phase Splitter and Two
Triodes in Push-pull in the Output
Stage, giving 8 watts ; Negative Feed-
back ; Medium- and Long -waves ; A.C.
only ; 3 Large Sheets of Full-size Plans,
plus full descriptive matter and all
component values, 7/6.
BEGINNERS HAVE ACTUALLY MADE
THIS DESIGN WITH COMPLETE

SATISFACTION

PROMPT COMPONENT SERVICE

What they say: "YOU ARE SURE
OF A SQUARE DEAL FROM

SPARKS"
L. ORMOND SPARKS (M)
9, Phoebeth Road, Brock ley. S. EA.

(Nearest Station : tadywell S.R.)
(Phone : Lee Green 0220)

PERFECT PASTIMES FOR
PLEASURE AND PROFIT
The Magazine Craftworker lists
Tools, Materials, Equipment &
Fittings for all profitable Crafts
at Home ; and Instruction
Books, Booklets, and Leaflets on
Leatherwork, Lam pshades,
Plastics, Toys, China and Glass
Painting, Art Jewellery, Toys,
Models and a host of other
Crafts that are Different.

Send 111d. for specimen
and full lists to :-

Dept. 2, HOMECRAFTS,
Albion St., Broadstairs, Kent

TELEPHONF; SETS, comprising 2
G.P.O. hand -phones, 2 bells, 2 pushes
and 80ft. twin wire. Price 4816, post
free. Makes an excellent inter -office,
works or domestic installation. Really
professional instruments. Brand new,
not rubbish. Single instrument. 11/6.
BATTERY CHARGERS for A.C.
MAINS. FOR CHARGING 2 -volt accu-
mulators at I amp. Parts with diagram,
15/-. Complete, 2116. Postage red.
FOR TRICKLE CHARGING CAR
CELIA, parts with diagram. Output
11 amps. for 6v. cells, 26/8 set. For
12v. cells, 28/8 set. Post 10.1.
Complete on Open Metal Base, 35/8.
Post 1.!-. See List for larger sizes.
INDUSTRIAL TRANSFORMERS.
Singles or quantities from 10 V.A. to
25 K.V.A, Cheapest and best. Let us
quote. Send 2d. for illustrated list,
giving prices for metal sheet. rod and
tube, resistance and instrument wires,
workshop material.
ECONOMIC ELECTRIC CO.,
64, London Road, Twickenham,
Middlesex. Tel. : POPesgrove 1318

EVERYTHING FOR MODELMAKERS
Reversing Electric Motors, 3-6 v., $18.
Electric Outboard Motors, 3-6 v., 37/6.
1 c.c. Diesel Engines. 7,000 r.p.m., 45/-.
Brass Sheet, 61n. x 21in. x 1/641n., 7d. Dural
Sheet, 121n. x 61n. x 11641n., 1/-. Dural Wire
2d. Spring Steel Wire, 211. Cellulose Lac-
quers, 1041. Racecar and Aircraft Kits.
Balsa, Plywood, Tubing. Send ed. for Illus-
trated Catalogue, 4d. for 20 -page Detailed

List.
BEVERLEY PRODUCTS

28. Oakwood Avenue, Leeds, 8.



One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects.

ENGINEERING, AERO, ETC.
Plastic- Radio-Aero Engines-Aircraft Design -
Welding-Aerodynamics-Electrical Engineering-
Television-Electric Wiring-D i e s e I Engineering
-Generation and Supply-Works Management-
Metallurgy-Refrigeration-Planning. Estimating.
Rate-fixing-Time and Motion Study-Aero Inspec-
tion-Automobile Engineering-Sheet-metal Work-
Engineering Draughtsmanship-Aero Draughtsman-
ship-Jig and Tool Draughtsmanship-Press Tool and
Die Draughtsmanship-Structural or RIF Concrete
Draughtsmanship-Sanitary Engineering.

GENERAL

Matriculation-College of Preceptors-A.C.C.S.-
A.C.I.S.-Aircraft Apprentice.

MUNICIPAL SERVICE

School Attendance Officer-Handicraft Teacher-
Registrar-Housing Manager-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
Engineers-A.R.I.C.S.-L.A.B.S.S.

THE BUILDING BOOM-
SECURE YOUR SHARE!

The Free Guide also gives particulars of our
extensive range of modern Building and Structural :1
Courses, Building Draughtsmanstijp, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

BECOME A DRAUGHTSMAN
QUALIFY AT HOME
AND EARN BIG MONEY

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

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRiCAN BRANCH : E.C.S.A. P.O. BOX 8417 JOHANNESBURG.

" PRACTICAL ENGINEERING " said-
We recommend all readers interested in improving their position

to apply for a copy of this valuable book. " Success in
Engineering" is not a pamphlet. It is a 132 -page book;
containing valuable and vital information on all branches of
engineering. . . . There are many engaged in engineering who
owe their success to The National Institute of Engineering.
The FREE GUIDE explains

 Openings, prospects, salaries, etc., in Draughts-
manship, Inspection, and opportunities in all other
branches of Engineering and Building.
Howto obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

Write now for your
copy of this remarkable
publication.

A.M.I.E.E.,
A.M.1.P.E.,

A.M.1.C.E.,
A.M.1.Mun.E.
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. Fully deschbed in
the Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS ---OR NO FEE

FOUNDED 1885 - FOREMOST TODAY-OVER 100,000 SUCCESSES z

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 Employmeopt services we are able to offer. Founded
in 1885, our success record is unapproachable.

Why not fill in and post the attached Coupon NOW for further
details and Free Authoritative Guide to openings in Engineering
and Building ? This book contains a mine of valuable and exclusive
information and may well prove to be the turning point in your
career.

PROMPT TUTORIAL SERVICE GUARANTEED

FREE COUPON
To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148, Holborn, London, E.C.1.
Please Forward your Free Guide to

NAME
ADDRESS

My general interest is in : (t) ENGINEERING (Place a cross against
(z) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject or examination in which I am especially interested is

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


