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¢ Two very‘popular types, 80 and 8. Ina
% range of sizes from 1” to 2" from stock.
; No. 300 is a very popular drawing board
i clip with a_ host of additional uses.

§/- a doz. {inci. P.F.) from stock.
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S. TYZACK & SON, LTo.

LONDON'’S LEADING LATHE AND TOOL SPECIALISTS

{ =

3-Jaw Self-Centring Drill

Chuek, Key Type, Capacity

01~ Complete with No. 2
M.T. shank arhor.

-

3-~Iaw
Geared  Scroll Lathe
Chuek. One piece body of
semisteel. nickel-Chrome
steel scroll. Price 111'7.

b

&>

4" Sell-Centriog

Verticle Siide, swivelling
type, fully indexed for
angular movements in hoth
directions. Slide tahle
precision ground. Table
and slide supported by
heavy lLox type ansle

bracket, Table size 3° x 4°. |

ice £4.

Fr—

Drophead Tool Holder,
complet,cg lwn.hmhl h-speed

steel . Size of
shank ¢* x 97116" x 4}°.
Size of bit 3'16° square.

Price complete 12/. Extra
tool bits 11d. each,

Machine Knurling Tool,
singie knurl standard cut.
Size of shank i x §° x 4.
Price complete 9/8. Double
knurl tool with swivel
head and right- and left-
hand dlagonal knurls, 17/6
compiete,

1]

ilgh-Spred Lathe Tools
accurately ground ° to
correc: anzles., Set of six

7 -

e
4 in. Independent 4-Jaw
“ltuek

with reversible jaws, steel
bodfes, special stecl jaw
case-hardened and ground.
Price 46/9.

BARGAIN TOOL LIST FREE AND POST

341-343,

OLD STREET,

Lathe Carciers. Malle-
able iron body. steel screw
with hardened polnt.
Capacity i 5

Price 1 9 2-

Angle Plate 31" x 27 x 27,
accurately ground on faces
and edges,
Price F/3.

fully slotted.

Sliding ’l'nllslo(k
Die-1tolder.

accurately turncd
and finished.
Price 186.

for wood,
Price 4/3.
S(re“ Flange Chack lor
wood, No. 1 M.T. Price 69.

FREE OM REQUEST

LONDON, E.C.i

TELEPHONES : CLERKENWELL 8301 (10 LINES)

l‘ronfz Centre
M.T.

W}?ITE NOW for this NEW
CATALOGUE

Its 40 pages include Model Locomotives
in British Railways colours, entirely New
Models and additional accessories, etc.

ENLARGED

The most comprehensive
GAUGE <0’ Catalogue yet published.
Price still only 1/- (Quote ref. GO[12) from

BASSETT-LOWKE LTD,

MORTHAMPTON

London :

112, High Holborn, W.C.I

Manchester:

28, Corporation Strect

1950 JOHNSON PHOTOGRAPHIC
COMPETITION FOR AMATEURS.

JOHNSONS hotd a print competition twice a year.
one closes on 3lst October,

may enter.
ments may be sent.

forms have to be filied in.

1950.

The current

All amateur photographers
Any camera may be used. Contact prints or enlarge-
No entrance fee has to be paid and no entry
All you have to do is to stick a label

or title panelfrom a JOHNSON photographic chemical bottle or

package on the back of-each print you send in.

No limit to the

number of entries which may be submitted by any one competitor.

Every type of subject is eligible.
Landscape,

holiday snapshots.

Garden, flower or tree studies

seascape,

subjects.

£125%

IN PRIZES

dealer for a
leaflet giving fuller
details. Look out some
of your best prints and
send them in NOW. You
may win one of the big
cash prizes.

Ask your

3 pr|zcs of £10 each

B 5 s

SN .. O -

t5h ..’ ERL L,

and twenty consolazion
prizes of 10/~ worth of

Johnsons chemicals.

"ALSO A NOVICES CLASS
WITH 18 SPECIAL AWARDS
FOR BEGINNERS.

2 prizes of £5 each
3 2
H St
8 10/~

plate size.
film or plate,
exposure given
where possible.

winner.

and be addressed to

335

Children, animal,
river or street scenes.
. Architectural, interior or table-top
Prints need not be mounted.
Enlargements need not exceed whole-
Name of camera, size of
developer
should be recorded
Write your name and
address clearly in block capital letters
on the back of each print.
the negative, although we may wish to
buy or borrow it if you are a prize

Prize winning prints,
become the property of JOHNSONS. All others
will be returned if sufficient postage stamps are
enclosed with the entry. All envelopes or parcels
must be marked COMPETITION DEPARTMENT

home and

used and

Do not send

| CLOSING DATE
OCTOBER 31

not the negatives, will

JOHNSONS OF HENDON

HENDON  WAY,

LONDON, N.WV.4

RATCHET SPANNERS

HUGE demand enables us to
offer * Leytogl” Ratchet Spanners at
prices little above those paid for
ordinary good quality spanners. They
save time and money because they
work faster, operate more easily, and
get intd those inaccessible places where
ordinary spanncrs will not go.

They are a sound British engineering
job, made of carbon chrome steel,
hardened all over and negradised.
Available in 8 standard sizes to fit
1so nut sizes in B.A.,, Whitworth,
B.S.F., S.ALE, Metric and square.
Specialsizes made to order,

Also available, Mechanic’s Set of ¢
“ Leytool  Ratchet Spanners in Canvas
Walleg 45/-.

Look fo Leyfoolds Tor THE MOST UP-T0-DATE

Precision Ratchet Universally
Hand Drill Spanners Jointed
(Mechanic’s Socket
Set) Spannars

4-bladed
Pocket
Screwdriver

AND EFFICIENT
DESIGN

All Leytools are entirely
original and patented de-
signs. Write for FREE
Illustrated Booklet.

LEYTONSTONE JIG & TOOL CO,, LTD,, High Road, Leyton, London, E.I0

Telephone ;

LE Ytonstone 5022-3-4.
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. C S. TRAINED MEN

are in Greater Demand
than Ever—Maximum production

depends on high technical skill, such
as that acquired by 1.C.S. Students

TENS OF THOUSANDS MORE

TRAINED MEN ARE URGENTLY

NEEDED NOW-—-BUT THERE IS

NO WORTH-WHILE PLACE FOR
THE UNTRAINED

Ambitious men everywhere have succeeded through
1.C.S. Home-Study Courses. So also can you.
The man with an LC.S. Training in any one of the subjects

listed below knows it"thoroughly, completely, practically.
And he knows how to apply it in his everyday work.

Accountancy
Advert. Copy Wrt’g
Advertising M’g’ment
Air and Vacunm
Brakes
Air-Conditioning
Architecture
Architectural Drawing
Anditing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry
Chemical Engineering
Chemistry, I. & O.
Civil Engineering
Clerk of Works
Coal Mining
Colliery Examiner’s
Colliery Overman’s
Commercial Art
Concrete Engineering

Diesel - Engines
Draughtsmanship
Drawing Office Practice
Electrical Engineering
Electric Power, Light-
ing, Transmission
Traction
Eng. Shop Practice
Fire Engineering
Foremanship
Free-Lance Journalism
Fuel Technology
Heating and Ventilation
Horticulture
Hydraulic Engineering
HMlumination 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.
Plastic
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

September-October, 1850

A new solder

FOR WORKSHOP
AND HANDYMAN/

e CONTAINS 2 CORES OF FLUX|
® NO EXTRA FLUX REQUIRED f
e REPLACES STICK SOLDER, |

FLUID AND PASTE FLUXES

o IF- DESIRED FLUX RESIDUE
READILY WASHES OFF WITH |
WATER

® SO FAST THAT T WILL EVEN |
SOLDER BLUED SPRING STEEL
WITHOUT PRE-CLEANING

CARTON

5,- each

Available in 5/- retail car-
tons (4 specifications)
or 2/- Muiticore Solder
Kit contains 2 specifi-
cations Arax Muiticore
Solder and 2 specifica-
tions Ersin  Multicore
Solder for electrical wire to
= tag joints. Now obtainable from many stores.

In case of difficulty 5/- cartons or 2/- Multicore Solder Kits
sent post free on receipt of postal order or stamps.

No. 10 KIT 2/« each

MULTICORE SCLDERS LTD., MELLIER HOUSE, ALBEMARLE STREET, LONDON, W.1

And most of the Technical, Professional, Commercial and Civil Service
and Educational Examinations

(1.C.S. students preparing for Examinations are coached till successtal)

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 -esesssermsecsmnmsnsiasusnenas

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.
Dept. 95, International Buildings, Kingsway, London, W.C.2.
Please cend me the free booklet describing your Coursesin

me
(USE BLOCK LETTERS)
Address

Addresses for Overseas Readers

Australia : 140, Elizabeth Street, Sydney.
Egypt : 40. Sharia Abdel Khalek Sarwat Pasha, Cairo.
Eire : 13, Anglesea Street, Dublin C.4,
India : Lakshmi Bldgs., Sir Pherozsha Mehta Rd., Fort,

Bombay,
New Zealand : 182, Wakefield Street, Wellington.
N. Ireland : 26, Howard Street, Belfast.

South Africa : 45, Shortmarket Street, Cape “Town.

S.C.BROWN

Frecescor

Sappteire Veezle

For high Puieltty of Reproduction
with minimum of wear on tlw record

FIVE TYPES TO CHOOSE FIEOH

The above are designed and manufactured
to suit all types of pick-ups.

No. 1. * Miniature *’ jewel tipped needle for light-weight pick-up.
No. 2. * Straight > jewel tipped needle for crysral pick-up.
No. 3. “ Trailer > jewel tipped needle for medium-weight pick-up.

No. 4. “ Knee Bend Trailer ’ jewel tipped needle for the older
heavy-weight pick-up.

No. 5.-‘ Miniature Solid Sapphire > needie for /ight- welght pick-up.
PRICES :—Nos. 1-4, 10/1 each. No. 5, 13/4 each.
A “TIP” WORTH TAKING

An interesting and instructive Brochure giving technical
details, valuable infermation and advice on the choice
of a S.G. Brown precision Sapphire Needle to suit your
pick-up, will be sent on request. Write Department *“ N’

S ETrown, £t

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone : Watford 7241




- September-October, 1950 7 NEWNES_PRACTICAL MECHANICS

i, Walorials

BLUE PRINTS

As actual manufac-
turers of all types
of sensitised photo
materials, Haldens are
in a unique position
as print room sup-
pliers. Materials for
Blue Prints, Dyeline
Prints, Gas Developed
Prints, Sepia Prints,
“'Ferazo’’ Blue Prints,
Ferro Gallic Prints,
etc.

The brand names
* Dyalyn,” " ** Neut-
ralyn,”” ‘‘ Vaporax,”
““ Cyano,”” ** Ferazo "’
are your.guarantee of
complete satisfaction.

;%PHOTO COoPYH

Hlustrated Is  the
‘** Ferazo " Develop-
ing Machine. Write
for fully descriptive
leaflet.

OF MANCHESTER

@ }. HALDEN & CO,, LTD,, 8, ALBERT SQUARE, MANCHESTER 2.
= Brarcley at London, Newcast 8-on-Tyne, Birmicgham, Glasgow, Leeds and Bristol.

( FRANK'S o GLASGOW |

SELECTED MISCELLANEOUS ITEMS

PRISMATIC ELBOW TELESCOPES
This is a beautifully-constructed instrument by Cooke,
Troughton and Simms, used for aircraft observation.

Magnification 7 x. Weight 6 Ibs. ... each 27 6
TELESCOPIC RIFLE SIGHTS (No. 64 Mk. I)
Suitable for .22. No mounts available. ... ...each 35 O

ASSORTED LENSES

Parcel of ten assorted Lenses. {Includes one 3lin. dia..

convex Lens, focal length 33in. One convex meniscus

Lens, 2}in. dia., focal length 4iin. 8 assorted small

convex Lenses The flot 10 0
EX-W.D. PRISMATIC BINOCULARS, by Ross,

Kershaw, etc. 6 x 30. Eyepiece focusing. These instru-

ments have a wide field of view and brilliant definition.

Every glass has been examined in our own workshops,

and is guaranteed to be in sound optical and mechanical

condition. . Complete with web case and straps ..£7 5 0

(Leather cases available if desired 716 extra)
EX-GOVT. TERRY ANGLEPOISE LAMPS

32in. fully extended. Fitted with small bayonet cap lamp-

holder and Pygmy reflector. ldeal for fitting to bench

or wall. Supplied complete with flex. New and unused 35 0
POCKET FOCUSING MICROSCOPES

A precision instrument constructed in our own work-

shops. The optical system consists of 8 lenses (4

achromatic doublets). Definition is crisp and free from

colour and distortion. Magnification 20 X ... .0 ak 2736
MASTER CONTACTORS TYPE 11—24 volt

A precision mechanical device driven by a twelve-hour

clock which makes and breaks contact 120 times per

minute. Spark suppressors are built in. Contained in

rubber-lined oak box. Brand new. ... 9 6

(heaitos

67-73 SALTMARKET, GLASGOW, C.L
PHONE : BFLL 2106
INSTRUMENT "MAKERS AND DEALERS SINCE 1907

WOLF CUB ;"
HOME CONSTRUCTOR
ELECTRIC DRILL

:

&

Ask your tool supplier
today for full details
or write direct to:

. You will be amazed at the many jobs

* you will do with new power, speed, con-

fidence and real enjoyment. The Wolf Cub is
, more than an electric drill—it is the power unit
of all the kits you see illustrated. Once you own

A5 the *Cub’ a small additional outlay enables you
5 to widen the scgpe of your activities to the ex-
tent you desire.” Think of the economy and the
new profitable pleasure that will be yours!
There's never been anything like this before!

it

N
also

POWER UNIT

TO ALL THIS EQUIPMENT

c : HOME CONSTRUCTOR
u ) ELECTRIC DRILL

v LOW PRICE CONVERSION SETS

Converts Wolf Cub or any Kit to form
complete Wolf Home Constructor Equip-
ment at attractive low prices.

WOLF ELECTRIC TOOLS LIMITED, PIONEER WORKS
HANGER LANE, LONDON, W.5. Telephone: PERIVALE 56313

SATISFACTION ON ALL PURCHASES OR REFUND OF PAYMENT
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OBJEGT GLASS Ex-Army Telescope Objective, brand new in original
carton. 2in. external diameter, screw-threaded, fecal

fength about Siin. Suitable for making small astronomical telescopes, 3

range sights, etc. (Regd. post il-)

SENSITIVE TACHOMETER

As fitted to all British Aircraft,
reading 0-5,000 r.p.m. and
incorporates 4 :| gear box.
Can also be used as 1:1.
The outfit consists of flexible
drive for connecting to crank
shaft, motor, etc., 3-phase
A.C. generator which should
be connected by 3-core wire
to the sensitive indicator.
Suitable for large or small horsepower installation and supplied complete with
instructions. Each set of instruments is tested by us before despatch, and all are
made by leading British manufacturers, Smiths, Record, etc. 45
Carriage Paid /-

September-October, 1950

ELECTRICAL EXPERIMENTER’S KIT

ers, relays, chokes, condensers, indicators, resistors, plugs, etc. All new equipment
and made to Air Force specification. A 7
electrical or radio engineer or experimenter.

A large miscellaneous
assorement of heat-

Ib. parcel of useful spares for the

No dupficate parts. 11/6

. {post free)

Weight approx. |4 Ibs. {(maximum

parcel post).

MECHANICAL EXPERIMENTER’S KIT

A large assortment of small aircraft parts such as flying
instruments, mechanical and electrical parts, indicators,
etc. Cost price from the makers over £40 per set—
each parcel guaranteed to include at lcast three fine
aircraft Instruments such as air speed indicator, rev.
counter, rate-of-climb’ and curn-bank indicators, etc.,
etc. We have sold over 1,000 of these parcels to date.

f
(U.K. only, post fre:'; 14/6

K

satisfaction.

mains.

of reduction gearwheels. Brand new.

230v. MINIATURE MOTORS
These motors will run from 2001250 V. 50 cycles A,C.
Made by Sangamo for electric meters, and now
surplus to meter. manufacturer's requirements. Dimen-
sions of motor [{in. diameter x 1§in. depth.
only a few ounces, but rigidly constructed. Self-starting,
no shunt or resistance necessary in dircuit.

% supplied with }in. geared shaft and three small feet
for fixing, or mounted on base-plate 2}in. sq. with long chain

or in frame with reduction gearing,

AER SPARES €0, °*

70-71, HIGH HOLBORN, LONDON, W G.1

Weight

Motor

Motor only

12/6
15/ ||

rauing
WYTHENSHAWE,

post free

‘ Tel:

Tel.: AMBassador 2871-2

We are the largest manufacturers of high-grade Drawing Instruments
and Slide Rules in the British Empire, and our Kinwest Drawing
Materials have gained a reputation throughout the world for superb
quality and accuracy. Insist on using only Thornton’s for complete

Our illustrated Catalogue, which includes particutars of Drawing
Boards, Tee and Set Squares, Scales, Drawing Instruments, Curves, 72
Protractors, etc., is sent Post Free on request.

.

MANCHESTER

WY Thenshawe 2277 (4 lineg).

DUKE & CO.

NEW PHILCO RADIO CABINETS
Brown, 15/-, plus 2i6 post.

EXTENSION Speaker Cabinets,
walnut, metal grill, position for
ViControl, with baffle for {0in. speaker.
OUR price, 25/- ; original price, 5 gns.
DUNLOPILLO CUSHIONS,
32in. x 18in. x 2in, or 34in. x 15in. x 3in.,
tapering ta [§in., including postage 1216.

DUNLOPILLO SEATS or backs,
33in. x 1Sin. x Jin., wedge shape, or
3fin. x 19in. x 2}in., moguette covered,
plywood backed, I4i- plus post.

PLYWOOD, 3/l6in. Pre-war, 3ft. x
2ft., 316 ; or 3ft. x 17in., 26 plus post.
VALVES. Special Offer, 6J7GTIG or

6Hé6, 25)- doz., 216 each, brand new in
maker's boxes. SP4l, 28/ doz., 2i6

each. SP61, 35/ doz.,, 316 each. All
tested.
SPEAKERS.  2}in,, 10/ Special

super midget transformer, 6/6.) Sin.
speaker, 10/ ; 5in. with trans., 12/6 ;
6in. speaker, 12/6 ; 6in. with trans,

1514 ; 8in., 15/6; with trans, 18I,
10in., 1916 ; 12in, 35/6.
SPEAKER, NEW, in extension

cabinec, 1416,

SHORT WAVE SUPERHET 18
set. receiver, complete and‘ tested.
FREE pair of headphones included
for 1716. NOTE.—Set with a little
alteratjon makes first-class portable or
car radio. LF.’s 465 change-over to P.
Coils for medium wave.

H.T. BATTERIES, 180 .v. tapped
S0 v., 21 v. bias, 1} L.T. All those
tested3so far are full voits. These are
despatched in sealed case, but are not
guaranteed. 5/6, plus |i- post.
DOMESTIC RADIO KIT, in bakelite
cabinet, 4 valve T.R.F. Universal or
A.C. only for only £4 158s. éd., or in
Ivory cabinet 6J~ extra. Assembled,
30/~ extra.

CASH with Order please, and allow
sufficient for postage.

STAMPS ONLY for lists.
Essex.

~ SUCCESSFUL WOODWORKING

is the experience of all Myford Lathe users. The ML8 Woodworking
Lathe, supplied complete with motorising unit for bench or cabinet
mounting, motor-pulley, vee-belt, centres, hand-rest, 6in. dia. faceplate
and all guards, costs £16 12s.6d. Once your Myford Lathe is installed
you can at any time add our specially-designed attachments which, all

WILCO ELECTRONICS

204, Lower Addiscombe Rd., Croydon
AC. INDUCTION MOTORS. Single
Phase 1,425 r.p.m., all voitages, ideal for
workshop and
tndustrial

quickly mounted and dismounted and powered by the lathe motor, make e
the ML8 capable of practically every other wood-working operation. Thus running.  No
equipped, this lathe : s
o 7N\ . : iy 6178

= h.p. £8 87
@ SANDS. 1\‘}11(?)‘( E{P@Bm GROOVES @ Sarmanieg
@ PLANES POLISHES @® | GEARED CAPACITOR MOTOR, 2201240
@ REBATES SPINS METAL @ | With 300 r-pom on Anar shatt. sthnaasd 100k

Lalhes
See your Tool Merchant for further information concerning this versatile
machine, or write to us for free coloured leaflets.

219, Hford Lane, liford,

MYFORD ENGINEERING CO. LTD., Beeston, Nottingham.

YOU - '
can bhecome a first-class
RADIO ENGINEER

We are spasialists in  Home-Study GCourses in Radio Engineering,
Servicing, Transmission, Television, Mathematics and Radio Calculations.

T. & C. RADIO COLLEGE

Phone ;" 54222/3/4.

Post coupon now
for free booklet
and learn how

you can quali"y r—————————-————-——————
for -well - paid I
employment or To : R. Heath Bradley, T.C.R.C,
profitable spare- | 50, Harland Road,
time work. | Southbourne, Bournemouth.
(Post coupon in l Name
unscaled  envelope I
—1d. Postage.)
Address
M.63

mounting, brand new, reversible. -with

capacitor, 84/-, post 1/6.

UNISELECTOR SWITCHES, 25  way
8 bank, 8 wipers, 37.5 ohms, 27/8, post Lis
BATTERY CHARGERS “WESTALITE,”
Input 100520 v. A.C. Output 12 v. 16 amps.,
variable metered output, fused, worth £34.
Our price whtle they last £10 10 0. carr. 10/-.

24 VOLT D.C. MOTORS with doublo ended
shaft 2in. x 3in., 106, postage LU-.
THERMOSTAT SWITCH.—Bim:ztal type
in sealed glass tube, 24n. x ln. 0. deg.
Cent. ldcal for Aquariums, 5'- each.

VOLTMETERS.—0-300 A.C. Moving Iron
24in. Flush, 17 € : 3iin. Flush or Surfaea,
22:6; 0250 A.C, Moving Cofl Rectifier
Typa, 34n. Filush, 30~ ot
CLOCKWORK MECHANISM.—Precisjo;
made movement adaptable for photograp|
timing, etc., with contacts making and
breaking twice per second. Brand new'#
soundproal cabinet with thermostat tem-
perature control. Price only 15/8.
MASTS, TELESCOPIC, extending to 121t
in 7 sections. 15/8, post 1/-.
THERMOSTAT, Satchwell 12in. stem,
0/250 volts A.C./D.C., 10 to 90 deg.Cent. 35/-

24 VOLT MOTOR with reduction gear and
cam-gperated switches, 15/6. post 1/«

WIRELFSS FILM RECORDERS- for
35 m/m. film with cutting head, ete.. ineor-
porating a 230 volt Mains motor, 28GW
CUTTERS STYLU, 8- per doz.

BOMIt REI.EASIE UNITS, suitable.for
photographic exposure timers, | second
intervals up to 8 seconds, 10/~ each ; up to
16 seconds, 15/- each. Post and pkg., 1/6.
SPEAKERS.—P.M. 8in. Goodmag, in wall
case, with transformer, 21/-. Post & pkg. 2/6
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—CLYDESDALE

15,8

%o 3% 32

Bargains in Ex-Services Electronic Equipment
&
c ¥*
Sperry Computer, Type BB. Ref. 10992 ¢ M."” * / ‘ E * 5
Repeater "~ . Anti-Vibration This unit represents a R 3
o 5 . wealth of mechanical and *
for. | Meg. : 3
- electrical components. e
Servo Congists of : Over 100 &
ervo Syphon Unit. various  precision gear e
Fe worn i Selgl o American Star
ectric gE:{id::\‘. wc:’rm d‘ri;les, s.kerw‘r«_ gears Y
gloto: Pitch G :re‘ar va“2F’l‘eecips.i!:;:n v;?t'cr;‘l . °
Pitc yro. -
stabilizing gyro unit. Id lﬁ I r m nt %
Rheostat, 7——1'"5“1" Servo syphon unit with ent catlon HSt u e s i
N =" 4/ Steel Frame. four concertina type reser- A N T 1 e
Anti-Vibration Mtg. Reversible Friction Clutch. ::L':s'_ ::,‘_:L: slril;:h.servo b ype ;:
Two 24-volt D.C, 1.5 A. motors with pulleys shaft each end and reversing clutch mechanism. L

24
3
3%
3

%
4

A
3

5
Se
]
:
'3:
&
>
o
)
e
>

+
R
"

Selsyn 24 volt repeater motor (9/2282), Slow motion dials, counters, aneroid, capsules, . g e HROREC g
shafts, springs, metal and flexible tubing, plus over 80O springs, washers, nuts and bofts, An ac_curate. l.nstrument with which it is pOSSlble <
etc., etc., etc. to obtain positions of all the stars and planets
B e = teal cradds fravks oy four ey Bl which are included in British"and American 4
anti-vibration mountings. Weight 96 Ibs. * Alma.na_cs or, alternatlvel)'; it can be used for <
This unic was designech$>r use vI:iE:rg the American T goArv;‘l;‘s‘i_ghG:. . identifying or spotting stars. 3
DESDALE" h AGE . b
PRICE ONLY 69/ 6 PAID The Northern or Southern sky may be viewed 3
230/250v. 50 Cycles A.C. Shaded Pole Motor on the Star Base, so that, with the seven graphs =

* which are provided, the instrument can be used
in alf parts of the world.

Originally manufactured for the U.S. Hydro-
graphic Office at considerable cost, they are now
* to be sold at a greatly reduced price.

As supplied to leading shipping companies and
airline operators, at home and abroad.

H.313 (Right) Shaded Pole end thrust- motor 1,500 r.p.m.
at 11100 h.p. fitted with 5/16in. spindle {in. long. Threaded
fidng lugs. Diam. 4 x 3{-ins. "~ Weight 5} Ibs.
CLYDESDALE'S each POST
PRICE ONLY 30/' PAID
H.314." This motor as above- but fitted with }in. screw
shafe. 4 x 3} ins, \Weight 4 lbs.
CLYDESDALE'S 22/6 each POST

PRICE ONLY PAID

be wPe 3bs sPe she 3he abe 3be ol sba 3P
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S.R.2. Carefully balancad, rugged, and very efficient motor. Silen: room tested. Can be . A
run at gross overloads withYostEgamigEe.s e * An outstanding offer at-5s. each, complete in
cL DALE" h P ith i i
SRICE onLy! 2= h 28 leather case with instructions.
SR.d. As for S.R.2, 2,000 r.p.m. Shaft diam. .1875 in. Steel. Silent room tested Order early to avoid disappointment. &
s CLYDESDALE'S 30) [= = POST %
PRICE ONLY : PAID * g
v DESD e e 0 LAWRENCES
p % SUPPLY 2, Bridge Street %
CLYDESDALE 570w G, &5 61, BYROM STREET, LIVERPOOL, 3 %
Branches in Scotland, England and Northern Ireland ’ ’ ’ 2%
Tel.: CENtrald430 3

All these motors are ideal for gramophone, wire and tape recorders, fans or motion

displays.
UNUSED Ex-W.D. BARGAIN N stock soaJHINGS TO MAKE AND Do L Standard  Sparking Plugs—18 MM
= § CK AGAIN !'—the popular small motors for sewlng-machines, complete Made- i -
FRRACTIONAL LI Ex-R.A.F. with driving belt and on/off switch. Only 21/8, inc. post. Please quote List No. GermanbYAr:\Iyemen;JE‘:v“hand:{otBox!e’:ie
tih FLP. BRAND P01 when ordering, 4 for Th-, 6 for 10i-, Short Reach,
. . : MAKE AN A.C./D.C. ELECTRIC FAN.—Kit consists of 230v. A.C./D.C. motor or 7, e e s LGt
NEW FLECTRIC thesizeofa 1-1b. jam jar, and fan blades. Connectiondetailsaregiven. All you have ==
MOTORS to do is to mount on a stand and make a wire blade guard. Price 15/- post free. 200i250 v. A.C. or D.C. Motors. about
List No. P103. | ] % h.p., fitted with 2}in. x iin. High-
Made by Hoovers. RE-DISTEMPER YOUR 'WALLS with a Goblin Spray Gun, which will fit oato grade Grindstones, Medium or Fine
& wacH your vacuum-cleaner ; three nipples supplted for paint, distemper and cellulose : de by N ' 328 Gl
ONLY 37 6 gun can also be used with soapy water for shampooing carpets, washing down paint- made by Nortons. - each. 5o
Q. Carr. 26 work, etc. Price 113 inc: post. spare jars 3,- inc. post. List No. P104. 3-speed gear box fitted at other end,
g MAKE A GARDEN FOUNTAIN in your pool. Electric water pumps to 1t water with speeds of 240-50 and 5 r.p.m.
Not to be confused with smaller, cheaper to a height of 12ft.. to work from 24v.. with a transformer to'sult 230v. mains, £3/8/«
types, Size 11in. x 5iin. x 54in. Welight inc. post, or to work direct from 280v. mains, £4/5/~. Same pump can be used for New -Brown's Moving Reed Head- |
18 Ibs. Volts 200-250 : state A.C. or D.C. pumping out cellars, emptying washing machines, etc., or to draw water from a well h B . XW 1d
2,000 r.p.m, Ideal for polishiny. grinders, if well 1s not too deep. List No. P105, phones. Best in the World. 616
etc. Existing spindle tin. diam., tin. iong. LOUDSPEAKING EQUIPMENT.--Self-amplifying microphones, complete with = 3
All-purpose extn, spindles -to ‘screw on. one loudspeaker. 50:-. plus 2'§ carriage. Spare speakers. 35 - each inc, post. Ideal Moving Coil Microphones. 3 in, dia-
7/6 pair extra, {_or {abrsrlround bark%rs. ls?a-fro‘réghboatrlrj;an.Pl{ce-giggm salesmen, etc., also-useful meter, with Pressei Switch, 5/6.
-8 e . . | or tennis courts and cricket pitches, st No. 3
EX-ARMY HEADPHONES. MINUTI TIMER to prevent over-development of photographs. Kit consists of Matched Transformer, 816
BRAND NEW AND BOXED. precision ten-hour clock movement, occulting neon light, alarm buzzer, caltbration T e m—— e ——
dial and hardware ;: works from 2J0v. mains. Kit with assembly notes, 25,- post New Carbon _Microphones. u.s.
Ideal for Crystal or Valve free. List No, P102. made for the Type 53 Walkie-Talkie,
sets, hospitals, etc. laLléC’{l{lC MOTORS, |, |, i, §. |, { and 1 h.p. always {n stock. Send 1d. stamp 3/-. Matched Transformer, 3i-.
POST TREEE 6 TWO 10 oF ast:
- MaKe up a simple loop recorder to keap saying such things as ** Lovely Ices,” * Tea
L 1R S 1 HOTES / is Ready.” etc., over and over again, All parts and instructlons from us, Send Powerful small Motors, 24 v. or 110 v. |
Precis. Insts., Bal. Arm. Unlts, Reed drive stamp for list, A.C.ID.C. with geared spindle, 3in. x
corrug. alum. Diaphragms, dble. H/bands, PLEASE QUOTE LIST NUMBER WHEN ORDERING. 2}in. x 2tin., 8/6.
phcondsspdylue. Worthlaboupdienalr, PARK RADIO OF MANOR PARK, 676/8 ROMFORD ROAD, LONDON, E.12 :
so makes telephone set by connecting ’ f y & . i
ERNDIE o5 tofhy, Fength twin dox. Headphones with Breast Place Micro-
phones. Packed in wooden boxes.

GENERATOR TOOL KITS. Complete in
lock-up chest fitted race extractor, Assem-
bly block, 3drifts, 2box and 1 ring spanners
for 500 and 1,000 watt generators, etc. 228
inclu.

HFLECTRIC BELLS. Made by Western
Electric, double gong with mouided case,
foud tone direct from 200250 volts A.C.,
50 cycles. 15/ each, post 1/-.

MESISTANCE, SLIDER. Isenthall wire
zr

Contractors to Education Operate with 4} v. Battery. 10/- a set.
Authorities and many of the
large industrial laboratories

Meters. 0-250 Milliamps-21°-10/- PP,
2in. 0-500 Microammeters, 8/-. 2in. 0-
300 v. Mic, 10k, 4lin. 0-200 Micro-
ammeters. Firse grade. 4219.

Miniature Motors 24 v. AC/DC. 2}” x
1" % 13", 8/6 P.P,

NOW STOCKING
13 »
SOUNDMIRROR

MAGNETIC TAPE
RECORDER AND

REPRODUCER
The Abridged

Chemical List FOR RECORDING AND
e REPRODUCING ALL

wrapners at low cost, 1d. S.A.E. for LISTS & A3
—m.A.E. for RADIQ/ELEC. LISTS. RECORDABLE SOUNDS
AUTO COLLECTIONS LTD., ICSONS l TD

15, LAWRENGE STREET, 148 PINNER RO.HARROW, MIDOLESEY,  SEND FOR FULL DETAILS
NORTHAMPTON. i FOR ALL LABORATORY APPARATUS

nd type 139. 3.4 ohms, 12amps. vitreous — 5 S P =+
mer 12in. long x 2in. dlam.. 10/- each, 24 v. ACID.C. Motors, 5in. x 3in,
‘Post 1/~ Fitted with powerful blower fan,
SCREENED LEADS, 18ft. long, 1in. diam. 14~ each,
spade terminals each end. Technically
perfect. 3/6 each, post 9d.

LAMP BULBS.

250 wate Double Wound T;\sTormers.
230-115 v. Made by G.E.C. With
Steel Shroud, New. £2 Ts. 6d. each,

Nc:bs.ﬁm, Crompton, Mazda, etc.
12 v. Car. Bulbs. Double contact,
80 waet, 219 ; 10 wace, 113,

Al Carriage Paid. Money Back Guaran-
tee from :

THE RADIO & ELECTRICAL
™M

Mililon lamps, 150 types, for Projectors, g~
Searchlights, Floodlights, Signal, Mines,
Car, Aircratft, Yacht, Ship.Workshop,House,
Mijscelianeous, ete, All unused In original

ART.,
2538 Portobello Rd., London, W.]I,
Park 6026
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This enlarged and entirely new
edition of the valuable Handbook
“ENGINEERING OPPORTUNITIES”

For 21 ycars this unique book has been a guiding light to Engineers all over the world. More
than 1,000,000 copies have been distributed . . . there have been 104 editions. ~ Still the demand
continues |  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- m—
plains the modern, quick way of preparing in WH|CH IS YOUR SUB.IECT’

your spare time for recognised engineering Mechanical Engineering
A.M.I.Mech.E.—CITY & GUILDS—General
Mechanical Eng.—Maintenance Eng.—Die-
and non-examination courses in all branches of sel Eng.—Sheet Metal Work—Welding—
. F 3 Metallurgy—Machine Drawing & Design—
Engineering, describes the bencfits of our Em- Refrig erfz . v, 3 g
loyment Dept., and enables you to visualise Electrical Engineering
. i . X . Ty & GUIEDS—Genera Electrical
a secure, better paid and more important position Eng. — Installations — llluminating Eng.—
for yourself. Electrical Science—Electricity Supply—
Meters & Measuring Instruments—
. l G t Mains Eng., etc.
definite uarantee Radio & Television
we - Y A.M.Brit..R.E. — SERVICING CERTIFI-
CATE—C. & G. ‘Telecommunications—
“No PASS—NO FEE” General Radio Eng.—Radio Servicing—
Television Servicing—Sound Film Pro-
jection—Electronic Eng., ctc.

examinations, outlines hundreds of examination

OPPORTUNITIES

ER }N G

%
-«

ENGINF

B.L.E.T. has helped thousands of ambitious men. We can Production Engineering
and will help you. It will cost you no more than a stamp to A.M.LP.E—Works Management—Fore-
inquire, and in any case “ ENGINEERING OPPORTUNITIES ” is well manship—Staff Supervision—Planning Eng.
worth having. It will reveal many opportunities you are now missing and, —Costing, etc. : |
if you are earning less than £I0 a week, will be of special interest to you. Automobile Engineering

AMIMIL —CITY & GUILDS — General
Automobile Eng. — Automobile Repairs —
High Speed Diesels—Garage Management,

L——-=POST THIS COUPON TODAY!=-~--= |

Make sure of your FREE copy by posting the coupon now.

| (Write if you prefer not to cut page) i B‘#’ﬂg’g & CFlYle CEsngineeLr:'iz)gB |

I Please send me FREE and entirely without obligation a copy ’(’)f the new and | General Building — Architectural Draw- |

I enlarged edition of “ ENGINEERING OPPORTUNITIES. 1 ing—Sanitary Eng.—General Civil Eng. |

] : —Surveying—Specifications & Quantities

—Heating & Ventilating—Painting &

I NAME .......................................................... l Decoraung—Plumblng—Carpentry &

: i Joinery—Timber Technology, etc.
...................................... PLASTICS — DRAUGHTSMANSHIP—

] ADDRESS ........... = AERONAUTICAL ENG.—FORESTRY

Ly, ik A P P B P W G, e S - - T St | || SOME LETTERS AFTER YOUR NAME

e =" "1 Ml A.M.LMechE. A.M.LCE. F.RICS.

I :.:ni:.imécc.s.A 'F&'i?:‘g' A.M.Brit.LR.E,

" J.RAeS. MLLF.E.

J eeereereteeeeere e (410A) : FRIC RED T \OF OFER COMRGES

I + 1 (Tell us what interests you)

[ 1 am interested dn.......ooiiiiiiiiiiiii : e = b

1

] (State subject, exam., or type of appointment that appeals to you.) 1I

|

I BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY :

= 410A Shakespeare House, 17-19 Stratford Place, London, W.| !

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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FAIR COMMENT

HAVE received a large number 'of
I letters on the subject of flying saucers.
What- are they? Do they really
cxist ? Are they from other planets ? Are
they weapons of ‘war? New forms of
radiosonde ? The fact is that flying
saucers do exist,.and the United States
authorities admit that they are responsible
for them. Photographs are available showing
them in flightt From the tangled reports
which have appeared in‘ the Press no one
would be able to form an ‘accutate opinion
of what a flying saucer.really looks like.
These reports indicate that they vary in
size from 250 feet to a few inches. . They
fly at all heights. Some are self-propelling,
others “are radio-controlled. They do not
exude exhaust gases. They are.silent, they
can poise and hover and travel at immense
speed. -

It is known that in Maryland in the
United States an American project has been
progressing during the past three years. As
various experimental flying saucers are pro-
duced they are released into the air and ‘this
would account for the varying reports as to
their size. These experiments are conducted
by the United States Air Force' who have
not released any statements concerning the
basis of their experiments. [Facts about
these saucers were recently given in a broad-
cast by Henry J. Taylor working in co-
operation with the U.S. Military Authority.
He told his listeners that the following words
are stencilled ' on the saucers: “ Military
secret of the United States of America Air
Forces. Anyone damaging or revealing a
description or whereabouts of this missile is
subject to prosecution by the United States
Government. Call collect at once (followed
by a telephone number and the address of a
U.S. air base). Non-explosive.”

Flying Saucers have been sighted in 39
of the 48 United States. One responsible
watcher said that they appeared to be revolv-
ing at about 200 revolutions per minute at
6,000ft. and travelling at from soo0 to 700
miles per hour.

Another man in Houston, Texas, picked
up a circular flat disc marked “ U.S.A. classi-
fied secret device. Notify Col. F. Hackett,
Washington.” Col. Hackett " denied any
knowledge of the device. I have no informa-
tion beyond that and readers may form con-
clusions as valid as mine from the foregoing.

There have been many attempts in the
past to produce aeroplanes with truly circular
wings, the design being based on the mis-
taken belief that automatic lateral and longi-
tudinal stability would be secured. Some of
them were partially successful but they were
no more stable that the more normal types.

I have often thought that guided pilotless
aircraft such as the VI were wrongly con-
ceived in that to achieve their object they
destroyed themselves. A considerable amount
of expensive equipment is _fitted to them.
Surely it should be possible to design one on
the boomerang principle which at a pre-
determined moment dropped its bomb and
returned to its base for further use, It will

ECH

Flying Saucers

be seen at once that such a design could be
produced, and there is no scientific or prac-
tical reason why it should not ; a consider-
able - saving of time, money and material
would be effected. The principles = of
the boomerang are well understood and it

might pay ‘to experiment with powered
boomerangs. -
The most satisfactory power unit, of

course, would be a jet motor.

TELEVISION LINK WITH CONTINENT
T HE first Continental outside broadcast

televised during the month of August
marks a considerable advance in television
technique. It is the first time the Channel
has been spanned by microwave television
links which carry the programmes in a series
of hops from Dover to the roof of the
London University building from whence it
was transmitted by land-line to Alexandra
Palace, and retransmitted to London and
Midland Regional televiewers. The Calais-
London broadcast brought a programme
transmitted 90 miles away. There were three
intermediate stations on the route to London,
in addition to the terminal stations at Calais
and Dover. A microwave link was used for
the first lap across the Straits of Dover, with
the transmitter 200ft. above ground in the
tower of the Town Hall at Calais, and the
receiver on a mast at Dover. Another micro-
wave link carried the signals from Dover
over the 26 miles to Warren Street, near
Lenham. The next stage from Warren
Street to Harvel, about 18 miles, was
accomplished with a V.H.F. link. From
Harvel, which is near Wrotham, the signals
carried the last lap to London, where the
receiving equipment had been installed on
the London University Senate House in
Bloomsbury. From. there the signals went
by cable to Alexandra Palace, having
_gravelled a distance of 95 miles in four
stages.

The portable microwave television link,
such as that .produced for the purpose by
Standard Telephones and Cables, Ltd., is a
frequency modulated S.H.F. system employ-
ing carriers of the order of 4,000 mega-
cycles, and operating between points within

SUBSCRIPTION RATES
including postage for one year
Infand - - - - [ls. per annum.
Abroad - - - - [ls. per annum.
Canada - - - - |0s. per annum.
Editorial and Advertisement Office: ** Practical
Mechanics,”” George Newnes, Ltd.
Tower House, Southampton Street, Scrand, 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 veserved throughout the countries
signatory to the Berne Convention and the
U.S.4. ' Reproductions or imitations of any of
these are therefore expressly forbidden.
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EDITOR
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are temporarily incorporated.

By The Editor

visual range of each other and not normally
more than 30 miles apart. For transmissions
over longer distances one or more repeaters
may be used. These comprise, without modi-
fication, a standard receiver for demodulating
incoming signals and a transmitter for re-
modulating the resulting video signals and
passing them on in the desired direction at
a frequency shifted from that of the previous
link of 40 megacycles to prevent mutual
interference.

The complete mains-operated transmitters
and receivers are transportable, being broken

down into a. number of portable units.

Except ig the case of-semi-permanent receiv-
ing terminals, equipment js designed for use
in a motor van. The 4ft paraboloid trans-

‘mitter and/or receiver assembly may be

mounted on a spigot on the roof so that no
equipment need be removed from the van
for short and unobstructed radio linkages.
Where transmission paths are not clear of
buildings and leafy trees, it is necessary to
find a more elevated or suitable vantage point.

The rapid developments of the past year
in television radio links have produced light-
weight equipment which can be taken to the
scene of action and set up immediately.
Several of these units can be used in tandem,
the picture being transmitted from one to
another, thus permitting much greater dis-
tances to be covered. Experimental work
only started last year, and two sets of equip-
ment were used successfully for televising the
Boat Race this year.

THE “ PRACTICAL TELEVISION
RECEIVER”

\VE have = produced in - the Practical
) Television laboratory a highly - effi-
cient 18-valve television receiver which can
be built by any amateur from the instruc-
tions given in that journal. Back issues of
it, so successful is our new companion
journal, are unobtainable ; for the conveni-
ence of readers unable to obtain the issues
containing the instructions we have produced
a booklet at 3/6, or 3/9 by post, giving full
instructions, theoretical circuits, wiring dia-
grams, list of components and- photographs
of the instrument both finished and in
course of construction. Copies may be
obtained from or through most newsagents,
or from the Publisher, Book Department,
address as on this page.

NEW VOLUME COMMENCES
OLUME 18 commences with this issue.
As in the past, indexes have been
produced for Volume 17, comprising issues
dated October, 1949, to Augusi, 1950,
inclusive for 1od., by post. It will be
observed that owing to the no overtime
working in the printing trade we were com-
pelled, in order to make up for lost time, to
combine the September and October issues,
and so Volume 17 contains only eleven
issues.  This present September/October
issue therefore commences Volume 18. It is
hoped that readers will take advantage of
this service to our readers.—F, [. C.
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Small Water-power Plants

Constructional and Operational Details of Water Wheels and Turbines
Suitable for Small Streams and Rivers

HERE are many places in the British
Isles, especially in remote districts,
where small streams and rivers lend

themselves to power development on a
small scale, and those who wish to-achieve
the best results without waste of money may
be interested to learn a few facts helpful to
them in planning a water-power scheme.
The first and most important task is to

e 1

Fig. 1.—Simple measuring weir with triangular
notch

carry out a careful survey of the proposed
site, because without an accurate knowledge
of local distances and differences of level
it will be impossible to plan anything.
There is no need to use expensive Instru-
ments or complicated methods ; the whole
area can be surveyed with a prismatic com-
pass and a good tape, using the standard
_methods as laid down in any good book on
elementary - surveying. Important level
points should be established with the aid of
level and staff, and such instruments can
probably be borrowed from a contractor, or
from the local county surveyor. In any
case, it would be wise to have a talk with
the local surveyor at the outset, just to make
sure that no water rights are being infringed,
and that the work proposed will not interfere
with local amenities.  All this kind of pre-
liminary discussion will go with a swing if
the designer and builder has clear and
accurate drawings, and can explain every
detall of what he intends to do.

Gaugmg Stream Flow

The poet tells us *““that-even the weariest
river flows somewhere out to sea,” so that
every stream and river has a gradient and
this should be measured accurately, as much
will depend upon this in gauging the flow
of the stream. Our next task will be to
gauge stream flow, mfg several methods are
available for doing this, but it should be
emphasised that every method has its own
particular application and that the main
object of flow measurement is to obtain a
sound and accurate idea.of what the flow
will be over a considerable period. There
are cases where even large water-power

schemes have given disappointing results:

in practice because the flow measurements
were not taken over a sufficiently long period
of time.

For very small streams, a direct measure-
ment of flow can be made by means of a
calibrated collecting tank or receiver, but
this is not a satisfactory method, and can
only be used for very small flows. In the
case of a wide stream or small river, measure-
ment of flow is by means of a current meter ;
this is a standard type of surveying instru-
ment, and comprises a small horizontally
mounted wheel with conical buckets which
is suspended from a cable and measures
water speed by a simple electrical contacting

By ROLT HAMMOND, ACG.., AMICE
device.  The cross section of the stream
will have to be measured accurately and
plotted to scale, and water-velocity readings
will then be taken at, say, ten feet intervals
across the width of the stream; any good
text book on hydraulics will descrice the
method used for measuring flow in this
manner.

Failing the ability to borrow a current
meter, stream flow can be measured by means
of floats, their time of travel being measured
over a given distance by stop watch, and
their position picked up by suitable observa-
tion.

A Measuring Weir

Flow of a stream can be accurately and
conveniently measured by constructing a weir
across the stream and measuring the flow
through a notch. The water upstream of
the weir should be deep enough to avoid any
perceptible velocity of approach to the weir,
because this will lead to inaccurate readings.
The triangular or vee-notch is the most suit-
able type of measuring weir, because relation-
ship between wetted perimeter and area
remains constant for all heads, but care
should be taken to ensure that the sides of

Part of Casing Remove
To Show Vanes
Fig. 3.—Diagram snowing general arrange-
ment of an undershot water wheel and sluice.

the notch are equally inclined to the vertical.
The vee-notch shown in Fig. I may te made
of hardwood but if it is to be in position
for a long time, then it would be better to
line the sides of the notch with stainless
steel, as wood is liable to be damaged by
floating branches and other debris. If the
notch can be sited in a place where it is not
likely to suffer from disturbance, then so
much the better,

The discharge Q in
cubic feet per second over
a triangular notch s
given by the formula:

Q =4/15 kwh. 4/ 2gh
where w, h and g are in
feet units, the latter being
the accelerauon of grav-
ityy k is a constant,
which varies from 0.59 to
0.62, according to the
angle a, being 0.59 when
this angle is a right angle,
and in this casz w=2h
and the above formula
then becomes

Q=0.3 h*y/h cubic feet

Fig. 4.—Section

per minute, where h is in inches and k is

0.59

The notch should be carefully levelled
when it is installed, and the -edge of the
notch must be sharp, otherwise the readings
will be quite inaccurate, Measurement of
head can be made on a gauge in the bed
of the stream some
distance  upstream
from the weir. It is
even better practice
to provide a stilling
chamber in the form
of a glazed earthen-
ware pipe set on end-
in a bed of loose
stones. Fig. 2 shows
a hook gauge, which
is a very comvenient
and accurate instru-
ment. This can be
made up from a
micrometer head or
similar device, the
exact level being re-
vealed when the hook just touches the surface
of the water from below. It may be worth
while - investing in complete automatic
recorder gear, such as that made by the Lea
Recorder Company, Lid., of Manchester.

Another very useful mcthod of measuring
stream velocity is by no means a pitot_tube,
the -lower end of which is immersed in the
stream and left open, the water rising in the
tube above the surface of the water. The
velocity is given by the approximate formula
V=174 h An instrument known as
Perrodil’s hydrodynamometer has also been
used with success ; this measures the velocity
of a stream by the torsion which is produced
in a wire by the pressure of the water
against a disc mounted on an arm at right
angles to the wire. The velocity is given by
the formula V= C\/ a, where a is the angle
of torsion and c is coefficient, which is found
by experiment, or may be calculated from
the coefficient of torsion of the wire. It is
claimed that this instrument is very sensitive
and can be used with success for measuring
very low velocities.

These are but a few of the methods used
for measuring stream and river fiow, but
in case the reader should require more
detailed information, he is recommended to
consult “ Stream and Channel Flow,” by
E. E. Morgan, published in 1937.

Designing the Plant

Having obtained an accurate idea of flow,
we are now faced with the problem of design-
ing the plant, and the first essential is to
decide on the best type of water wheel or

Imy ||nn||m|m{

Fig. 2.—A hook
gauge.

and plan diagrams of a reaction turbine.
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turbine to adopt. For heads up to about
6ft., the undershot water wheel is a good
proposition, and Fig. 3 shows the general
idea. This wheel is a kind of turbine, and
the designer should aim at setting the vanes
at such an angle that the water will enter
and leave the turbine or wheel smoothly and
without shock. The best speed for the outer
ends of the vanes is about 5§ per cent. of that
at which the water enters the wheel, although
it can vary from 50 to 60 per cent. without
disadvantage. The diameter of the whee
should be about three or four times the head,
so that we should have a 24ft. diameter
wheel for a head of 6ft. It 1s interesting
to note that a wheel of this type erected in
Angouléme, France, in about 1847, attained
an efficiency of about 68 to 75 per cent., so
that the undershot wheel is certainly worth
considering for a small power development.
Suitable gearing would probably have to be
installed if the wheel were to be used for
driving a dynamo.

The selection of the most suitable turbine
for the scheme is a very important matter
to decide, but before this can be done it is
necessary to understand what is meant by
that very useful factor known as * specific
speed.” This is used as the basis of com-
parison for water turbines, and has been
defined as the speed at which the turbine
would run, at its designed efficiency, under
a head of 1 foot when reduced in size so that
it would produce one horsgpower under that
head. An impulse wheel of the Pelton type,
used for high-head plants, and not likely to
be of interest to us in this present article,
has a specific speed varying from 15 to 3o,
the corresponding specific speed for a very
low speed Francis turbine varying from so
to 70.

Specific speed is given by the formula n;
=n4/ N/H5/4 wherein n is the speed of the
wheel in revolutions per minute, N is the
output of the wheel and H is the head on
the wheel. These facts being known, the
specific speed is then calculated, and if the
makers are given a note of this they will be
able to recommend the best type of turbine
to conform to these figures, and thus to
ensure the best operating efficiency. These
makers have curves which show the highest
specific speed that can safely be employed
at a given head and with given suction
conditions.

The most usual type of turbine for low
and medium heads is the reaction turbine,
which consists of four main component parts,
namely: the casing, the guide apparatus, the
runner and the draft tube; in Fig. 4, A
indicates the rumner, B the guide vanes
(which are turned by the governor mechan-
1sm as the speed varies) and C is the draft
tube. The latter enables the turbine to be

b'a?’
Head Race [
¥ =

Y

Fig. 6.—Alternative arrangement for a low-
head installation.
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Fig. 5s.—Section of a low-head installation.

set above the level of the tail water without
loss of head due to its elevation. By having
a suitable taper on the draft tube, much of
the kinetic energy of the water leaving the
runner can be recovered. This is not of
very great importance in turbines of low
specific speed, but for units of high.specific
speed, up to a quarter of the energy in the

water may be recovered in the draft tube, in
which case its design assumes great
importance.

Ventilating Duct

Type of Setting
Having obtained our
turbine, we next have
to consider the most
suitable setting, and
this will be determined

Water Piped )

by the manner in ol 4

which the water Head Pace PR

reaches the turbine. S~

In a low head installa- \ T2

tion, water will reach A A1,
i ]

the turbine through “~L Y BE

an open flume, as -~

shown in the twe

alternative arrange-

ments in Fig. 5 and
Fig. 6. In the former,
the turbine itself has
no casing, and is
merely set at the bot-
tom of an open chamber; the latter tur-
bine also has no casing and is set at the side
of the flume.

In Fig. 7 we have a larger type of the
same turbine, that is of the reaction type,
with the. runner entirely encased and the
whole installation set in a mass concrete
foundation which forms part of the power
station. This refers more to the larger types
of plant, but a 'modification of this would be
very suitable for a small turbine installation
where the head might be as much as 200 feet,
as in the case of a Scottish burn with a
steep gradient. In such a case, the water
would be collected in a forebay at the top
of the stream and led down the mountain
side in a pipe, with concrete anchor blocks
holding it in position at intervals.

Regulation of this kind of turbine is
accomplished by moving the guide vanes B
(Fig. 4) which admit more or less water to
the turbine. The most satisfactory type of
governor is the automatic oil-operated servo-
motor mechanism, and in modern plants
some form of centrifugal pendulum is used
to control the admission of oil under pressure
to the actuating cylinder of the guide vane
operating gear.

General Considerations

All mechanical and electrical gear for this
type of plant should be obtained from special-
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ist firms, but the man who is fortunate
enough to have a stream on his property
can do a great deal of what may be termed
the civil engineering work himself. More-
over, a man who is a good mechanic or
wheelwright can make a very good under-
shot water wheel which will serve him well
and pay a good dividend.

Strainer Racks

He can also make simple sluice gates and
strainer racks, the latter being very import-
ant in order to avoid any possible damage to
the turbine. In designing a pipe line for a
relatively high head, a specialist shonld be
consulted, and it is worth spending a fair
sum on this because great danger may arise
in a pipe line owing to accidental water-
hammer effects. Again, he will have to
obtain valves and similar accessories from
specialist firms, but probably a great deal of
the equipment can be bought second hand.
For a low head plant the sluice valve is suit-
able, but for higher heads we must employ
the Larner Johnson or English Electric types.

Expansion and Contraction

A very important point to be watched in
designing the pipe line is to make provision
for expansion and contraction between the
anchor blocks due to changing air tempera-
ture. An empty pipe in the hot sun reaches
a temperature far above that of the ambient

Fig. 7.—A larger in-
stallation using’ a head
of water up to 200ft.
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Turbine

Tail Pace

air.
getting a good foundation for the anchor
blocks, but these foundations should be keyed
in with rag bolts or reinforcing bars, set
in cement grout, in holes drilled in the rock.

In solid rock there is no d.fficulty about

Consult the Makers

In any water power development scheme,
however small, it is wise to consult turbine
makers who have a vast experience on which
they are able to draw. The constructional
work is mainly common sense, but that too
should be done in consultation with the tur-
bine maker, who can give very good advice
in this respect.

WORKSHOP CALGULATIONS
TABLES AND FORMULAE

Ninth Edition
by F. J. CAMM

A handbook dealing with methods of calcula-

tion, solution to workshop problems, and the

rules and formulz necessary in various wok-

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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Flexible

The Use of Vinyl*Elastomers
Compounds

OT-MELT compounds are being used
H in place of gelatine for forming flexible
moulds. The compounds, which are
known as “Vinamolds,”* were developed
and are manufactured by Vinyl Products,
Limited. They are based on a vinyl resin,
and can be melted down to a liquid to be
poured around articles of plaster, glass, metal,

earthenware, pottery or china to form flexible

moulds of great strength for the production
of casts of plaster, cement or cold-set resins.

The hot-melt compounds are thermo-
plastic, completely water-resistant, and do
not shrink or split as does gelatine or glue.
They are fully recoverable, and are not
affected by the phenol-formaldehyde-type
cold-setting resins, or by plasters with a high
lime content which heat while setting.
Because of their tensile strength and flexi-
bility, casts with deep undercuts can be
removed from one-piece moulds without
damage to the cast or mould, and hundreds of
perfect casts can be produced before the life
of the mould is expended when it can be
remelted for further use.

“Vinamolds” are produced in three
grades of flexibility {see table), and a fourth
grade is being developed. Selection of the
correct grade depends on the shape and size
of the object used for a model. The highly
flexible grade (HMC. 776) is suitable for
forming moulds for small compact objects..
The fairly rigid grade (HMC. 21) is suitable
for forming moulds for long, slender objects
such as the column of a table-lamp -stand.
The intermediate flexible grade (HMC.774)
is suitable for forming moulds for medium-
size objects such as book-ends, small figures,
statuettes, etc. Cased moulds may be neces-
sary where the weight of the filling is likely
to cause distortion,

Melting the Compounds

The *“ Vinamolds” are true gels and
liquefy when -heated, but their thermal con-
ductivity is low, and care must be taken when

* Registered Trade Name

By F. J. CHRISTOPHER

-copper vessels should
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Mould Compounds

for Hot-melt

A .
melting to avoid local
overheating which
may char and decam-
pose the compounds.
Frequent stirring is
necessary, and. this
should be done slowly
to avoid forming air
bubbles which are not
easy to remove. A lid
must be provided for
the melting-pot, and
this should be kept on
at all times, except
when stirring or pour-
ing. Aluminium, glass,
enamelled iron or
stainless steel vessels
are suitable for melt~

ing th¢ compounds ;

not be used. Electric-
ally-heated  jacketed
melting - pots are
obtainable for melt-
iig large quantities; these are ther-
mostatically controlled, and require very
little attention in use. Smualler quantities can
be melted in a glue pot, or porringer, with
the outer vesse] left empty, or filled with
paraffin wax or powdered graphite, Steam-
heated jacketed containers are suitable for
melting the compounds if .steam pressure of
8olb. per square inch can be exceeded.
Water baths are nor suitable.  Electric or
gas-cooker ovens can be used- to heat
the compounds at temperatures of 160
to 180° C. (320 to 356" F.). Very small
quantities of the compounds can be melted
over an electric hot-plate or a gas-ring, if an
asbestos mat is used and the hot-melt stirred

A group of moulds and casts ;
pouring ; moulds in foreground were formed by dipping.
maulds are peeled back to demonstrate elasticity. Dark castings are
cold-set resins ; light castings are plaster.

moulds in background were formed by

Two of the
(Photo : Vinyl Products, Lid.)

frequently. The * Vinamolds ” are supplied
in slab form, and whatever kind of melting-
pot is used, the compounds should be cut into
small pieces to facilitate even melting, or they
can be broken down by passing strips of the
compound through a mincing machine.

Pre-treatment of Models

Pre-treatment of non-porous models made
of metal, glazed earthenware, china or glass
is not necessary before pouring the hot-melt
compound, but they should be warmed before
pouring to prevent chilling of the compound,
and in the case of glass or china, to prevent
the model cracking. Porous objects of

plaster, cement, earthenware, etc., require

Demonstrating the remarkable elasnaty and tensile strength of “ Vinamold.” Mauld s
one used to cast indian head plaque ; parts of mould are less than a quarter of an inch thick.

(Photo : Homecrafts.)

A small mould cut in half to show cast. It
s not necessary to cut small moulds of this
type ; mould has been cut to illustrate
this article. (Photo : Homecrafis.)

treating before. pouring the hot compound ;
they should be immersed in molten paraffin
wax to drive out trapped air and to seal all
pores, or given a coat of a good cellulose
enamel ; this pre-treatment is necessary to
prevent blisters from forming by heat expan-
sion. Faithful reproduction of even the
finest details of the model isra feature of the*
“ Vinamolds,” and small blemishes on the
model should be carefully repaired before
mould-making takes place. A reproduction
of a plaque showed a faint hair-line scratch
which was hardly distinguishable on the
original.

The model should be placed in a container
of glass, metal, card, wood, plaster, etc.,
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~be kept in well-corked bottles.
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Removing a cast from a one-plece mould.
Cast is plaster, mould is “Vinamold” HMC.774.
(Photo : Vinyl Products, Lid.)

before pouring. The top of the container
should be slightly larger than the base to

‘facilitate easy removal of the formed mould
‘from the container, and the container should

be deeper than the model to allow for a slight
shrinkage of the compound in setting, The

‘model can rest on the bottom of the ¢on-
‘tainer or it can be suspended upside down

inside the container. The liquid hot-melt
should not be poured directly on to the
model ; the flow should be directed against
the side of the container to rise slowly round
the model, and pouring should be uninter-
rupted. Small moulds can be formed by
dipping the prepared model in the liquid
compound, allowing it to cool, and dipping
again until a sufficient wall thickness has
been built up. In most cases a wall thickness
of a quarter of an itch is sufficient, but this
depends on the size and shape of the model.

One-piece Moulds

One-piece moulds.can be formed for all
objects unless they have elongated projec-
tions such as in the “ Javelin Thrower ” (the
javelin), or apertures such as in a figure with
arms akimbo (the holes between arms and
body). Where the filling hole is smaller than
the bulk of the model, the mould can be
cut open at one side to allow easy withdrawal

NEWNES PRACTICAL MECHANICS

of the cast ; a rubber band should be used to
hold the mould together for reﬁllmg Moulds
for models with apertures or projections can
be made in two or more parts by attaching
the base of the model to the side of the
container, and by pouring the melted com-
pound to the level of the parting line, and
allowing . the hot-melt to cool to room
temperature before again pouring the com-
pound to cover the model. French chalk
should be dusted on the surface of the
division level if the fairly rigid grade
(HMC. 21) is used, but the other two grades
will not stick and will part easily. Any
small blemishes in the mould can be
smoothed out with a heated knife blade.

Casts of Cement or Plaster

Treatment of the moulds is not necessary
before casting as neither plaster, cement, nor
cold-set resins will stick to the mould. In
making casts of cement or plaster, the mixture

o

shaking the mould so that the slurry coats
the mould as it sets. It may be necessarﬁ
to do this several times to build up a wa
thickness of sufficient strength. Moulds
should be flushed out with water after use
to remove any loose particles of plaster or
cement.

Cold-set resins are made by mixing
synthetic resin with a hardener ; the mix-
ture can be poured directly into the mould
which does not require pre-treatment. Care

" TABLE OF GRADES

Vinamold Vinamold Vinamold
HMC.2x HMC.774 HMC.776
Softening Point

(Ring and Ball) 131°C. "139°C. 136°C.
Liquid at 150 to 145 to 145 to
155° C. 150° C. 150° C,

Viscosity of melt medium low low
Elasticity fairly flexible highly
rigid flexible

THE COMPOUNDS SHOULD NOT BE'HEATED
TO TEMPERATURES OVER 200° C. (392° F.)

Combination of a broken plastic asheray and glass paperweight.
was stiff card ¢

is poured into the mould and entrapped air
in deep undercuts is removed by stirring the
mixture and by tapping the sides of the
meuld ; if there are any very deep undercuts
it may be necessary to make air vents in the
mould. Hollow casts can be produced by
inserting a core of “Vinamold” which
should be withdrawn when the cast has set,
or by mixing a slurry of the casting material
and partly filling the mould with this—

Container for mould

sides have bulged in pouring, but tast is unaffected.

(Photo : Homecrafts.)

should be taken to remove entrapped air.
The cold-set resins gel quickly, but they can
be cured if so desired by placing the filled
mould in an oven heated to a temperature
of 75° C: (167" F.). There is a slight shrink-
age of the cold-set resin of .04 during setting.
After removal from the oven, the mould
should be allowed to cool before removing
the cast ; premature withdrawal may damagc
the mould in its softened state.

Reaction Soldering

A Process of Coming Importance

HEY call it “reaction” soldering

because it results from a chemical

reaction which- is made to take place
tetween the two metal surfaces which are
to be joined together. It would, .however,
be better to use the term * chemical
soldering,”” because such an expression or
designation is more clearly indicative of the
nature of the process.

Metallic Chlorides

Reaction or chemical soldering first came
into practical use just before the beginning
of the last war. It made slow progress at
first, and even now its use is not widespread
for the reason that it is only really adapt-
able to certain types of soldering. Various
mixtures of.metallic chlorides and bromides
have been used, but the mixture found to
be most efficient is one of zinc chloride,
ammonium bromide and sodium fluoride.
These ingredients: are intimately mixed
together and stored in a tightly-corked
bottle. The zinc chloride is very deliquescent,
or moisture-absorbing. Consequently, the
mixture will never be dry. It will always
resolve itself into a paste. Hence, it must
Do not store

the mixture in_glass-stoppered bottles. The

By J. F. STIRLING

zinc chloride can often act as a peculiarly
efficient adhesive for glass stoppers in
bottle-necks, and much difficulty is often
experienced in extracting stoppers from
bottles containing this material or admixtures
of it.

Method of Using

For reaction soldering, the parts are
cleaned in the normal manner. No flux is
needed because the soldering mixture acts as
its own flux. The mixture is smeared thinly
on both contacting surfaces, which are then
brought together in firm but not too tight
contact. The joint is then heated either
with a bunsen burner or with a small blow-
lamp. The result of the heating is a complex
chemical reaction which produces metallic
zinc on the contacting surfaces. The
liberated zinc is in a molten condition. It
“keys ” well to the metal surface and forms
a very strong joint. In fact, the joint thus
created is usually stronger than that made
by ordinary solder, and it will stand up to
a higher temperature than will the normal
soldered joint, the melting-point of zinc
being 418 deg. C. (787 deg. F.).

The reaction-soldered joint must, of
course, be well washed in warm water to

remove the remaining
which cling to it. If this washing is not
thorough, any remaining traces of zinc
chloride will set up corrosion of the joint.

The proportions of the three ingredients
of the soldering paste are capable of much
variation. Usually, the mixture should
contain equal parts of each .ingredient,
allhough some workers may prefer to keep
the zinc chloride in excess, since this is
really the main active ingredient of the paste
and the ingredient from which the soldering
metal is derived. Potassium bromide may
be substituted for ammonium bromide, but
the latter gives better results and at a lower
smperature.

salt encrustations

For Large Work

There are two disadvantages of the
process. The first is the fact that copious
white fumes are evolved during the heating
of the joint. The second is that the method
cannot be applied to really fine work, such
as the joining of thin wires and metal foils,
since these would tend to melt or oxidise
completely during the heating.  For any
really substantial soldering job, however, the
process is convenient and easy to work. It
is best operated on copper and brass, but it
can also be used on aluminium and its
alloys. It was indeed, in connection with
this type of work that reaction or chemical
soldering was first devised.
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Animal Glues

Some of their Advantages as Compared with Synthetic Resin Glues

D. N. Buttrey, M.Sc., wrote about syn-

thetic resin glues as ideal for use in the
home workshop. In so doing he made critical
references to animal and fish glues. If the
author had contented himself with simply
describing the advantages of synthetic resin
glues and had not attacked amimal and fish
glues then his article would have been a fair
technical contribution,

IN a recent article in this journmal Mr.

Immortal Craftsmen

Unfortunately, however, some of Mr.
Buttrey’s assertions are rather misleading.
For this reason the matter cannot be passed
over without a truthful statement of the facrs
—in justice to all manufacturers of animal
and fish glues. In the first place, the fact
that such immortal craftsmen as Sheraton,
Hepplewhite and Chippendale used animal
glues in the construction of their superb
furniture is evidence of the time-honoured
supremacy of animal glues. For not only for
years but for centuries the magnificent pieces
. created by these craftsmen have remained
firm in all their joints.

Does this fact suggest that with animal
glue: “ Invariably the glue line is the weakest
link in the assembly ”; or *“ Embrittle with
age”; or “Is often attacked by bacteria or
mould growth” ? Further, does it suggest
that * shrinking during drying and ageing
causes gap-filled joints to craze and crack
on the glue line with consequent weakening
of the joints” ?

The evidence provided by the Sheraton,
Hepplewhite and Chippendale masterpieces
" should be quite sufficient to- repudiate flatly
such misguided criticisms of the effectiveness
and “ lastingness ” of animal glues.

Some Anomalies

But there are other points in this matter
which should be dealt with not by the nega-
tive method of ‘‘ defending ” animal and fish
glues—they need no defence—but in exposing
a few of the anomalies of Mr. Buttrey’s case
for synthetic resin glues. (I shall not deal
with fish glues in this article because these
adhesives are entirely different and are rarely,
if ever, used for wood-jointing.) What, then,
are the anomalies to which we refer ?

Mr. Buttrey suggested that there are many
uses to which both phenglic and urea formal-
dehyde resins could be put in the “home
workshop ”—but let it be made perfectly
clear to anyone who wants to use these
adhesives for home use that he will find them
extremely difficult to obtain in small
quantities. There are several reasons why
manufacturers do not make these glues avail-
able through the normal retail channels:

(a) Risk of dermatitis- from contact of
these compounds with the skin. In fact,
industrial users are obliged to provide special
protective creams to safeguard ‘the hands of
their workpeople.

(b) The limited shelf-life—Mr: Buttrey
says 3 months in a cool place—is a manifest
disadvantage to both stockists and prospective
users. One needs little imagination to
appreciate the intricate marketing problems
involved in selling a product that has to
pass through the normal wholesale and retail
channels and yer be used within 3 months!
It is assumed, of course, that all who handle
such glues have taken good care to see that
meantime it is kept in *“ a cool place” !

(c) Most synthetic resin glues have a short
pot life once the hardener has been added.
Typically; at so° F., 3 hours; at 60° F.,

By W. E. FLETCHER, B.Sc., Ph.D.

1 hour; at 70°F., 45 mins.; at 80° F,
30 mins.

Admittedly, this is not a particularly
serious disadvantage under factory condi-
tions where production can be geared to
meet it, but for the handyman or ordinary
home user the disadvantage is, of course, a
very serious one.

(d) Assuming, however, that the amateur
does use synthetic resin glues, he will get an
unpleasant shock when, if for any reason, he
wishes to plane any part of the woodwork
which has been glued with synthetic resins.
They set hard and brittle and can have no
beneficial effect on the sharp cutting blade of
the plane! Moreover, they actually change
the character of each piece of wood into
which they impregnate, adversely affecting
its natural resilience, and some evidence indi-
cates that under stress the wood may there-
fore break at a lower value than if no resin
were present. Any modern veneerers will
give evidence as to the cracking of the wood
veneers when adhered ‘by synthetic resins.

Animal glues, on the other hand, even
when thoroughly set, are relatively “ flexible ”
and retain this property indefinitely.

There is some truth in Mr. Buttrey’s re-
marks to the effect that * animal glue rapidly
disintegrates in water and pieces separate.”
But this is not really an important criticism,
because where water-resistant joints are
required—window-sills, doors, gates, etc.—
protection is almost invariably provided by
paintwork or varnish, and no other protection
1s therefore needed. Indeed, for centuries,
different types of exposed structures con-
structed with animal glues have successfully
“ weathered all storms ” and passed the test
of time.

With regard to Mr. Buttrey’s point on the

“ subject of shrinking during drying, etc.

(referred to at length earlier in this article),
unless special hardeners are used, if a }in.
thick layer of S.R. and hardener is cast and
left open to the atmosphere for a month or
two it will first shrink slightly and then
completely disintegrate into small cube-
shaped pieces.

Scientific Tests

In conclusion, a few words should be said
on the methods employed in a modern animal
glue factory to ensure that the finished pro-
ducts cannot be infected by either mould or
bacteria, and that their strength is uniform
and consistent with the requirements of
whatever purposes for which they are to be
used.

Bacteria Test.—Samples from each batch
of manufactured animal glue are stored for
a specified time under laboratory conditions
created to be most conducive to bacterial
attack. In the event of such glue becom-
ing infected it would be, of course, imme-
diately rejected. Thus all glues which are
issued from a modern animal glue factory
can be said to be proof against mould and
bacteria infection.

Tensile “Strength Test.—Modern animal
glues are scientifically tested for strength in
accordance with B.S.I. specifications, and are
not released for sale unless they show a ten-
sile strength of some predetermined figure
considerably higher than the specification

minimum.

Limitation of space prevents me from
dealing at greater length with this subject,
but the foregoing facts demonstrate that
many of the observations made by Mr. But-
trey in his article have been proved unten-
able.

Finally, animal glues are very simple to
use, and there is no better glue for most
types of woodwork. These adhesives have
measured up to, and successfully withstood,
the test of time.

Mathematics as a Pastime

The Proper Proportion

O you play bridge? When a pair of
D players win two games, without their

opponents winning one, the pair get
a bonus of 700. Suppose now that
whdt they used to call “ military exigency,”
or some other annoying reason, causes the
play to stop when one game only has been
won. How many points should be scored
for this game ? And let us assume that the
winning pair is as likely as not to win the
second game.

The chance of winning the second game
is 1+ to 4. But then, even if the pair lose
the second game, all is not lost: a chance
of winning the third game remains. What
is the value of this chance ?  Of course, if
the third game has to be played, the chance
of winning it is again ¥ to 3. But then
there is an even chance that the game will
not be played. The value of that chance
is therefore 3 of 3. The pair winning the
first game has ¥ + 1, or 3 compared with 1.
The 700 points should accordingly, if mathe-
matics is to rule, be distributed 5§25 and 175,
greatly different from the rule in practice.

Well, tackle this ancient problem: two
players agree that the first to score three

games takes the stakes of £3. A wins two
games and B one, when they are obliged to
break off. How should the stakes be divided?

Put down the results possible of the fourth
and fifth games. They are: (1) A wins
fourth and wins fifth ; (2) A wins fourth’
and loses fifth ; (3) A loses fourth and wins
fifth ; (4) A loses fourth and loses fifth, In
one only of these four results, the last of.
them, does B take the stakes. The division
is accordingly 3 to 1: A should take £2 §s.,
B 15s. It is not £2 to £I.

Again, you see, the chances are }-to 1 for
the fourth game, and } to } for the fifth
game.

What about this question of the loaves ?
The hungry hunter met two shepherds, one
having five small loaves, the other three,
all alike. Equal division ensued, and the
hunter paid 8 pennies for his share. How
should the pennies be divided between the
shepherds ? Not in the proportion of s to 3,
but in the proportion of 7 to 1. For, con-
sider: each eats a third of 8, that is 2%; one
shepherd, therefore, gives up 2%, the other
only 4.
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HERE solid tools are used it is better

KX/ to use a steel of deep section. Rect-

angular steel tools are more rigid.

The rectangular steels are obfainable in many

sections in both carbon and high-speed.

High-speed tools are the most advantageous.

The cheapest way to use high-speed steel is

in “ tool bit” form m a special holder, or
to use “tipped tools.”

Cutting and Clearance Angles

Fig. 18 shows the cutting and clearance
angles. A tool cannot function correctly if
improperly set. With a “rocker-bar” type
tool-post the effect of rising or dipping the
nose of the tool is to.alter the front clear-
ance and top-rake angles. If the base of the
tool is rising towards the front, the front
clearance angle is decreased and the -top-
rake increased, and vice versa.

The tool shown in Fig. 18 is a right-hand
tool—it cuts towards the chuck. The front
clearance angle is the amount that the front
of the tool slopes out of perpendicular. Top-
rake is the amount of back slope from the
nose of the tool; side-rake is the amount
that the cutting edge slopes away from the
work, The tool is ground on both sides to
give side clearance. For soft mild steel the
top- and side-rakes may be at their greatest.
Tougher material, like nickel and similar
alloy stéels, and cast-steel require less rake,
because keen-edged tools will not stand up
to them. The harder the material the more
the rake is reduced. Tools for hard brass
are made ﬂat-topped to, prevent digging ten-
dencies ; with cast-iron the rake is reduced
to provide a cutting edge that will with-
stand the abrading action of the metal.

RH LH RH
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LATHE WORK (Continued)

Tool Types

The group of tools shown in Figs. 19 to 22
may be made from the bar without prior
forging. Their uses are as follow:—

Front-roughing  Tools.—Roughing ‘out,

turning or facing particularly suitable for
tough material and cast-iron. Figs, 23 to 27
show method of application to bar work,
arrows show direction of feed for right- and
left-hand tools,

For slender work the radius

Knite . Side tinishing Brass turning

Figs. 23-27.—Uses of front-roughing, side-

roughing, knife, side-fimishing, and brass-
turning tools. (See Figs. 19-22.)

at the nose should be made small ; requires
both top- and side-rake.

Side-roughing Tools.—General turning of
a shouldered character when set at an angle,
as shown in Fig. 24, or when set square
with the work. The “swarf ” comes away
over the tool clear of the work. Use with
a deep cut and medium feed. The nose of
the tool should form an angle of a few
degrees less than 9o, the corner being
radiused. Requires both top- dand side-rake.

Knife Tools.—Chiefly used for working
with mild steel. Made so that when the

RH. LH

"LH T RH LMW /Part/ng

Front 'r_0ugh/'ng

|
Front Slearance

Fig. 18.—The warious tool
angles referrved to in the text.

Fgs.

Side roughing

Brass
Side Ffinishihg

Kniife tools

19-22.—Front-roughing, knife, brass, parting, side-
roughing, and side-finishing tools.

Fig. 29.—A special carrier for gripping
tapered work.

cutting edge is presented square to the work
the front face has a back slope of 5'deg.
(see Figs. 23 to 27). Deep cut, fine feed.
Side-rake only.

Side-finishing Tools.—Like a knife tool,
but has a small flat stoned on the front
square with the front face. This flat is set
square with the direction of travel; it
obliterates feed marks produced by pointed
or round-nosed tools. Light cut, fine feed.
Slight top- and side-rake. May have a wider
face and top-rake only for use with coarse
feed. They then require very careful setting
to be successfully used.

Brass Turning.—The small round-nosed
tool is suitable for machining hard brass,
gun-metal and the like. Used for roughing
out and turning as in Figs, 23 to 27, and
can be fed in either direction. Flat-topped,
no rake.

Outside and Inside Screw-cutting Tools.—
Both made with top- and side-rake. Front
clearance of inside tool as for boring tools.
Main cutting should be done on leading
flank of tool by feeding top slide along
slightly as well as increasing depth of cut.
Allow both flanks to cut on last one or two
cuts (see Fig. 28).

Boring Tools.—Boring tools are shown in
Fig. 28 below. The round-nosed tool
(Fig. 28) is suitable for straight-through
holes, -and has both top- and side-rake. The
counterboring tool can be used for boring
into corners or flat bottoming ; has both
top- and side-rake. The recessing tool is
suitable for cutting oil channels in bushes or
bearings, etc. Made with top-rake only.
To prevent interference by rubbing, the
clearance face should be reduced in depth to
that shown.

Parting Tool.—Make the blade of the tool
wider at the cutting edge to prevent binding.
Grind the rake by holding the tool vertically
against the face of the grinding wheel.

Outside screwcutting

Inside screwcutting r Counterboring
Inside recessing

Fig. 28.—Screw-cutting and boring tools.



Fig. 30.—One method of turning a flanged

cylinder between centres. This method is

often adopted when carrying out turning

operations on- finished work so as to avoid
chuck marks.

Jaw Chucks

These are purchaseable in sizes to suit the
centre height of the lathe. ~ Additional to
these the turner is often compelled to make
special fixtures for holding the work. The
work must be tightly locked, otherwise the
work may be scrapped or fly out and cause
damage.

Face-plates

The face-plates (sec Fig. 36) have a number
of slots cut in them, and the work is held to
the face-plate by means of bolts and clamp-
ing-plates passed through appropriate slots.
Note that these slots are so arranged that
it is possible to clamp a casting of any shape
to it. For example, suppose it is required
to bore a hole in a square casting, the hole
to be out of the centre, the procedure wouid
be first to chalk over the surface of the cast-
ing, to carefully mark out the position of
the hole by means of the dividers, and then
loosely to attach the casting to the face-plate
so that its position can be adjusted until the
circle scribed on the casting revolves truly
when viewed in relation to the point of a
scriber held in the tool-post and brought into
close proximity. After finally locking the
casting down, the truth of the setting should
again be checked by this method.

The Angle-plate

The angle-plate is a right-angled casting
with slots in it similar to those in the face-
plate, and the angle-plate is attached to the
face-plate in a position suitable to the casting
being operated on. For example, if it were
required to bore the mouth of a crank-case
to receive a cylinder, the crank-case would be
bolted to an angle-plate attached to the face-
plate in this way. The angle-plate is also
useful for boring or turning work at an
angle ; it is only necessary suitably to pack
the work to bote a hole to any required angle
of casting.

P FYRES

Fig. 33.—Another method of turning cylindrical
work between centres,

The Independent Jaw Chuck

The independent four-jaw chuck (Fig. 34)
can similarly be used to hold work of irregu-
lar shape. It has the great advantage of
quick adjustment, for by means of a key
each jaw can be moved independently and
the work “thrown over” until the setting
is correct, according to the work to be done.

There are many other methods of chuck-
ing work: sometimes it may be necessary to
solder the work to a round disc held in the
chuck when the work itself is of such a
character that it cannot be operated on in
any other way, or it may be shellaced to a
piece of metal or secured to a piece of wood.
From this the reader will perceive that the
method used to hold the work is absolutely
dependent on the work itself.

Fig. 31.—Various applications of the knife rool.
The bent knife is used when the saddle can-be
advanced to the work.

Tool Angles
Cast iWrought
Bronze I Iron Steel ! Iron l Brass
1
(@RS TSy s 120° -25° 10°
(bg 3°| 3° 37 37 3°
(c) 3° | 37 37 3° 3°
(d) 8s° 70° 60° 56° 80°
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Fig. 32.—Various tool applications.

Turning Tools

The first thing the amateur will discover
on attempting to turn is that the tool needs
to be ground to a special angle according to
the material being turned, that it nceds
to be driven at a certain speed according to
the diameter and the material being turned,
and also that tools of various shapes are
necessary to operate on particular shapes of
work.

Roughing Out

For roughing out, a deep cut and a fairly
coarse feed are used, as shown in the top
left sketch of Fig 32 ; and for finishing, a
light cut and slow feed is used, as in the
right-hand sketch of the same figure. A
sharp-pointed tool should never be used as,
however fine the feed, it tends to cut a
screw-thread. For this reason tools of the

Fig. 36.—Various types of face-plate.

Fig. 34.—The four-jaw independent chuck.

This is chiefly used for holding irregular-

shaped pieces and for accurate centring of work.
It is not a self-centring chuck.

form shown in the lower sket¢h (Fig. 32)
tend to give a smoother finish. y

The cutting and clearance angles of tools
are shown by Fig, 35, which should be used
in conjunction with the small table shown
above. The use of the knife tool is clearly
indicated in Fig. 31.

(To be continued)
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Fig. 35.—Tool angles (see Table).
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Britain’s Progress in Aircraft

Afterthoughts on the Royal Air Force Display, 1950

By THE MARQUIS OF DONEGALL

RIDAY was the lucky day at the recent
R.AF. Display. Everything, I belicve,
went according to plan.

Saturday was only unlucky in the sense
that a cross-wind had blown up and there-
fore I was denied the thrill of seeing Lt.-
Commander J. K. Quill inducing the Bleriot
XI off the ground. However, Wing-Com-
mander T. D. Calnan gbt the 1911 Deper-
dussin off on its 25 h.p. engine, and
Squadron-Leader G. Banner urged the 1912
Blackburn to dizzy heights of 30 feet or so.

The Sopwith Pup, ace-fighter of that far-
off war, even did aerobatics.

The other unlucky thing about the Satur-
day display was that the nylon tow-rope
broke and thousands were dented the experi-
ence of seeing a Dakota pick up a stationary
glider while travelling at some 130 m.p.h.

Since I first-saw this feat. performed in
France, shortly after D-Day, I have con-
sidered it to be one of the most spectacular.
things anyone could hope to witness.

The Canberra Bomber

So we can now take the Saturday’s pro-
gramme. Except for the cross-wind, the
weather could hardly have been better.

The English Electric Canberra bomber
with two Rolls-Royce Avon jet engines, per-
formed aerobatics with the grace and neat-
ness of a fighter. And, as the pilot came down
flattening out from his dive, he was across
the four miles of the airfield almost before
you could locate him. This, at about 200 ft.
over our heads. :

One expects fighters to go very fast, and
the Meteor N.F. 11 combined unbelievable
speed with the beauty of a bird. It is a
lovely sight to see these jet-fighters, including
the de Havilland Venom and the new
Hawker 1081 streak across the airfield and
then go into a vertical climb until they dis-
appear into the clouds at 2,000 feet. We had
individual acrobatics by a de Havilland Vam-
pire. This is the standard R.A.F. single-jet
day-fighter. Its speed is 531 ni.p.h. and it
holds the world’s altitude record of just on
60,000 feet.

Many of you will remember the historic
R.AF. attack on the prison at Amiens in
1944. A reconstruction of the attack- was
staged in memory of .Group-Captain Pickard,
D.S.0, D.F.C, who led the attack  stayed

The de Havilland 112 in flight. This aircraft, named the Venom, and powered with a

de Havilland ghost jet engine, is a single-seat fighter, and can be used as a fighter-bomber.

afterwards to-see that the job had been done
and did not return. There were 100 French-
men in the prison under sentence of death.
‘Through the Resistance they made it known
that they would rather take a chance if the
R.AF. would bomb the place. So accurate
was the bombing that most of the French
prisoners survived and most of the Gestapo
were killed, ‘as it was known that the Ger-
mans lived in the right-hand end of the
building,

Just as they did on that occasion in-real
war the R.AF., at the Display, blew to pieces
the right-hand side of the reconstructed
Amiens prison and left the rest intact. It
was- one of the most impressive demonstra-
tions of accuracy that I have ever seen. They
had to have a whole"area, beyond the airficld,
cleared of every living thing . . . just in case
they overshot the target. They didn’t ...
at 500 m.p.h.

Saturday’s display started at 10.30 a.m,
with Apprentices’ and Cadets’ Massed Bands.

Gliding Demonstration

This was followed by the gliding demon-
stration by four of well over 2,000 A.T.C.
Cadets who have recently qualified-for their
“ A gliding certificates, They were accom-

The English Electric « Canberra ™ jet bomber, powered by two Rolls-Royce *“ Avon ™ turbo-ict
engines, is the world’s first jet bomber.

panied by their instructors in Slingsby Sed--
burgh sailplanes, sent off by motor-winches
and, after circling for a while, they landed
in a very small space.

We then had the 3in. mortar demonstra-
tion by the RAF. Regiment. An attack’
was made on a prepared area of the flying-
field which was covered with white powder.
Doubtless the attackers achieved their objec-
tivee.  They certainly raised an incredible
amount of dust in the process with the result
that the success of their efforts was difficult
accurately to assess.

On Friday, the Cooper Trophy Race for
the 20 Auxiliary Air Force Fighter squadrons
was won by Flying-Officer Hazelwood of
600 Squadron in_a Meteor MK.4 at a pace
of stx m.p.h. The finish was so close that
no spectator could hope to decide the winner,.
and it seemed to take the handicappers some
time before they made up their minds.

On Saturday, this item was replaced by
air drill performed by 12 Spitfires and 12
Vampires, all of the Auxiliary.

Rehearsal for this type of item is particu-
larly difficult for business and professional
men. On this occasion various circumstances,’
including weather, made a complete rehearsal
impossible. Had I not been tgld this, I
would certainly not have guessed it from
the high standard of the formation flying

‘of the-Spitfires, integrated with that of the

Vampires. .

Next, I saw the demonstration by the two
Chipmunks which are used for training the
Volunteer Reserve and the University
Squadrons. The aerobatics of Flight-
Lieutenants Roxburgh and Gibbons were
beautifully synchronised as they met each
other from opposite ends of the flying area.

This Display ended with the two machines
flying towards each other going‘into a per-
fectly timed spin and flattening out into line
to a perfect landing one behind the other.

Low Speed Aecrobatics

As a contrast to the low speed aerobatics
of the Chipmunks (top speed 143 m.p.h.),
we had individual aerobatics by Flying-
Officer Nick Carter in a Vampire (top
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In the foreground is another view of the de Havilland 112 Venom, which is equipped with an

engine 66 per cent. more powerful than the Vampire.

Behind 1s the de Hauvilland Comet

fowr-jet air liner, the world’s fastest commercial aircraft.

speed 531 m.p.h.): This machine was the
Vampire § which is a fighter-bomber as
opposed to the Mark 3 which is a fighter.
Flying-Officer Carter streaked across, put-
ting the machine on its back over the centre
of the flying ground, and then going into
a hesitation roll (8 point). He then did
various other rolls which were performed
very quickly.

Then came the efforts of the veteran
machines already mentioned, followed by in-
dividual aerobatics by a Meteor 4, perhaps
the most impressive feature being the amaz-
ing vertical climbing power of the Meteor.

It is worth recalling that in 1946 a Meteor

established the world speed record up to that
date of 660 m.p.h.,, and that the present
model climbs at a rate of 7,350 feet a minut\e.

Formation Flying

As the afternoon wore on there was forma-
tion flying by Harvards—famous veteran
trainer of the war days which is still in
service.  These were led by Captain G. D.
Stephenson, C.B.E., spelling out the letters
R.AF. as the perfect formation, which I
counted as 35, swept over Farnborough. It
was a most impressive sight.

The circus of three helicopters called
Gertie, Gladys and Gussie, and their ring-

-master in the proverbial pink coat and top-

hat, caused much laughter, and has been
described in detail many times.

Apart from the attack on Amiens prison,
already mentioned, we had individual aero-
batics by a Spitfire 16. We had 2 mock
attack by enemy bombers, the conversation
between the defending Meteor leader and his
pilots being broadcast over the loudspeaker
system. The most noticeable feature of this
display was the apparent manceuvrability of
the normal-engined machines as opposed to
the jet-propelled type.

After formation aerobatics by a team of
Vampire §’s, during which trails of red-whitée-
and-blue smoke were very effective, we had
a demonstration by new aircraft types. Most
impressive to my mind, as mentioned before,
was the English Electric Canberra. Others
included the Hawker 1081 jet-fighter, the
D.H. Venom fighter and the very graceful
Meteor NF. 11.

Mass Fly Past

The whole Display wound up with two
parts of a mass Fly Past. In the first part
machines seemed to arrive from every direc-
tion including Sunderlands, Dakotas, Has~
tings, American  Super-Fortresses and
Lincolns, which flew above the others, to
remind us of the night-bombing tactics - of
the war. The Royal Australian Air Force
and the Royal Canadian Air Force were
represented, a Dakota of the Indian Air
Force, and two of the New Zealand Air

Force. The South African Air Force flew
aircraft belonging to R.A.F. Transport
Command. '

Few people have seen every R.A.F. Dis-
play since the first one in 1920, but having
seen about half of them I can definitely say
that this year’s surpassed everything ever
attempted bzfore.

The Model Engineering Exhibition

By W.

¥

THINK the Twenty-fifth * Model

Engineer ” Exhibition in London must

have been a surprise to many who had
been critical of some of the features intro-
duced into recent exhibitions. Chief butt for
criticism was the working models arena,
which took up so much space in the Royal
Horticultural Hall, as well as giving rise
to a great deal of noise from time to time.
In 1949 many enthusiastic visitors interested
in the competition models expressed regret
that so much of this section was displayed
on shelves against the walls, where examina-
tion of individual models was difficult. This
year all the competition models were on four
stands in the centre of the Hall, where they
made a most impressive exhibit all together
and were in a good light for critical examina-
tion by keen model-makers, The standards
of workmanship among both competition and
loan models were very high indeed.

Demonstration Area .

In place of the working models arena
there was a Demonstration Area, where
visitors could see demonstrations of model-
_ making, on modéls actually under construc-
tion. This feature proved most interesting
and instructive. The passenger-carrying
locomotive track was at one side of the Hall,
but this year the track was elevated five or
six feet above the ground, which the young
passengers appeared to appreciate very much:
in fact, they seemed to prefer it to the ground
level track of previous years.

The new layout of the Exhibition Hall
allowed for good space to be allotted to club
stands, which was much appreciated by clubs
taking space. I was glad to see old friends

J. B. L

at the stand of the Society of Model and
Experimental Engineers. When visiting the
Model Railway Club stand I received a warm
welcome from the club’s chairman, Mr.
G. P. Keen, who showed me many of the
excellent exhibits provided by club members,
incorporating some outstanding examples of
improvements in standards of railway model-
lers’ work. I

D.S.L.R. Display
A most interesting addition to this year’s

exhibition was a display by the Department
of Scientific Industrial Research. The models
shown by this department came from three
of their stations: the National Physical
Laboratory, the Fuel Research Station and
Chemical Research Laboratory. The ship
division of N.P.L. displayed an example of:
model ships used in the testing tanks: these
models are made in paraffin wax from the
lines supplied by a ship designer. The Aero-
dynamics Division of N.P.L. exhibited .a’
model wind tunnel with a compensated mea-
suring mechanism which records the force
and moments of model aeroplanes in its air
stream. The Fuel Research Station provided
a model of a calorimeter building, which is’
used for domestic heating research.

An attractive exhibit was this 2in. scale model of the Mogud type express loco entered by

L. Billingham, of Haywards Heath.

The small model is an o-2-2 Rainhill Rocket-tvpe

loco entered by J. W. Powell , of Ashton Keynes.
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Prod ucing Hizh Vacua

What it is, How it is Obtained, and its Uses
By F. W. COUSINS, AMIEE.

(continued from page 385, August issue)

Pumps For High Vacua Needing A Fore-
Vacuum.

HE principle of this pump is founded upon
the Kinetic Theory of Gases, referred
to previously. It will be remembered that the
molecules of a gas strike the surrounding
boundaries and rebound at random under
forces due to thermal agitation. If one of
these boundaries were to be given a motion
of translation then the molecules striking
such a boundary would have imparted to
them a component of velocity equal to the
velocity of the said boundary. Referring to
the diagram of Fig. 12, there is shown in
schematic form only the fundamentals of
the Gaede Molecular Pump. A cylinder is
arranged to rotate within a stator the clearance
between the periphery of the cylinder and the
inner wall of the stator being very small
except at that portion located between the
inlet port m and the exhaust port n. When
the cylinder rotates inside the airtight stator
gas is dragged from m to n and a pressure
difference is built up as shown by the
manometer. Gaede has shown that at ordinary
pressures the difference in pressure effected
by the pump is given by the relationship
Py, — Pn = 6':;-;L - 6
where n is the viscosity of the gas, u the
velocity of the cylinder, L the length of the
slot between m and », and d the clearance
between the cylinder and the stator between
m and n. If, however, a fore-vacuum pump
is used in conjunction with this pump the
low pressure obtaining at m ensures that the
mean free path of the molecules is large
compared with the dimension “ d” and the
number of molecular collisions becomes
relatively small as compared with the number
of collisions between the gas molecules and
the walls of the slot between m and n.
Consequently the molecules are given motion
by the rotating cylinder, but the relatiopship
at equation (7) is, however, no longer true.
The pressure ratio now becomes constant
and independent of the fore-vacuum pressure
and dependent only on the speed of rotation
of the cylinder. It follows that reduction
of the fore-vacuum pressure below a certain
value does not produce any increase in
pumping performance.

The Diffusion Pumps or Condensation
Pumps
Diffusion or condensation pumps are
pistonless and employ as the working medium
a vapour into which the gas molecules pass
by diffusion and are then removed to a part

|

—~—Manometer

Fine

Clearance Stator

of the pump where the vapour is condensed
to be evaporated again in the boiler of the
pump and re-circulated as a vapour to maintain
the evacuation process. . The limiting factor
for the ultimate vacuum is the vapour
pressure of the working meditm at the
temperature at which it is condensed.
According.to the working medium employed,
so is the pump classified ; there are two main

groups, those using mercury as a working

medium, and those using organic liquids of
low vapour pressure such as “ Apiezon
Qils.”

The Mercury Vapour Pump

The mercury vapour pump was pioneered
by Gaede® and Langmuir'®. It consists
essentially of a boiler for the mercury which
sends a stream of mercury vapour up a central
tube to issue through one or a plurality of jets,
the mercury vapour stream trapping the gas
molecules which diffuse into it from the vessel
to be evacuated. It is general practice to

To High
Vacuum -1

—
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Fig. 13.—Mercury wvapour pump.

exhaust the vessel to be evacuated by a fore-
vacuum pump through the mercury vapour
pump, the mercury being then boiled at the
pressure produced by the said fore-pump.
A condensation type mercury vapour diffusion
pump is shown in Figs. 13 and 14, and the
components are clearly designated, the
operation of the pump is exactly as described,
and the water jacket ensures that the down-
wardly directed stream of returning mercury

To Vscuumn

Fig. 12 (Left).—

Schematic diagram of

a Gaede molecular
prmp.

Fig.  15.—Sectional
diagram of a freezing
rap.

Lagged Vessel

17

' 8
R
i
:
T

Fig. 14.—Mercury diffusion pump, with male
and female flange-to-cone adapiors.

vapour is condensed and fed to the boiler.
In early pumps of the diffusion type a careful
regulation of the mercury vapour temperature
was necessary, but with the condensation type
the mercury vapour does not tend to enter
the upper parts of the pump provided the
end of the jets arc inside the water jacket.
The maximum pumping speed is found to
occur when the pressure is such that the
mean free path approaches the dimensions
of the jet from which the mercury vapour
issues.

Special devices known as freezing traps are
often used to ensure that ro mercury vapour
reaches the vessel being evacuated. A
typical freezing trap is shown in Fig. 15,
the freezing mixture being either solid carbon
dioxide mixed with ether, or liquid air.

It will be obvious to the reader that the
limiting factor deciding the ultimate vacuum
to be attained is the vapour pressure of the
working liquid (mercury in this case) at the
temperature at which it is condensed. This
point has been referred to before and it is
owing to this that new liquids have been
made available having very low vapour
pressures at room temperature. The most
important of these arc termed ¢ Apiezon
Products,” Apiezon being from the Greek
emesor meaning “ without pressure.”

Since mercury has a vapour pressure of
approx. 10~ mm. Hg. at room temperature it
cannot achieve a bettér vacuum than its vapour
pressure, unless, of course, a freezing trap is
employed, but this reduces the effective speed
of pumping. The oil condensation diffusion
pump, however, overcomes these
disadvantages.

The Oil Diffusion’ Pump

This type of pump is similar in con-
struction to the mercury vapour pump, but
the working liquid is * Apiezon Oil ” having
a vapour pressure of the order of 10-’mm. Hg.
at room temperature. This means that such a
pump may produce a vacuum of 10-'mm. Hg.
without any form of cold trap, and the pump-
ing speed is kept at a high value.

A modern three-stage primary oil diffusion
pump is shown in Fig. 16. It comprises a
boiler for the oil heated by electrical means ;
the oil vapour rises up the central pipe system
and issues from the jets. The distance from
f‘hc wall of the pump to the jet is termed the

pumping radius,” and since this,is large for
the top jet, the compression ratio upon the gas
‘s low and the other jets have gradually
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decreasing pumping radii so that the com-
pression ratio is gradually built up to permit
the evacuated gas to be efficiently handled by
the fore-pumps. It is important to prevent the
oil from becoming overheated ; this may arise
from too high a heat input or too low a volume
of cooling water in the coils. Also, it may be
produced by allowing the backing pressure to
become too high. For this reason the heaters
are not used above a backing pressure of
0.3 mm. Hg. The two main requirements of
the oil used are :

1. Low vapour pressure at room tempcra-

ture.

2. Sufhicient thermo-stability.

It will be noted that no lubricating action
is necessary.

Four Apiezon oils specially developed for
pumps of the kind described are given in
Table 3 below.*

Regarding Pumps in General

All vacuum pumps are characterised by the
following three criteria :
(a) The pressure it exhausts into.
(b) The final vacuum it generates.
(¢) The speed of evacuation (i.e., pumping
speed) at any given pressure, that is the
volume or the mass of gas abstracted

. From High Vecuum
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Fig. 16.—Three-stage oil diffusion pump.

per unit time, measured at that pressure,
from an enclosure containing gas at the
same mean pressure; this is due to
W. Gaede. It will be noted that this
definition very correctly gives the speed
at a specific pressure, and does not
attempt to give a general pump spegd
v

dt
applies here where f is the pumping
speed, and it may be attained by
plotting “ v against “ t > and obtaining
the tangent of the slope of the curve.

Finally, it should be carefully noted that in

for all pressures. The equation / =

TABLE III
Approx. Vapour
Product Application Pressure at Room
Temperature
Qil “A” Diffusion Pump 10-6 mm.Hg
Qil “R” 5 » 107 mm.Hg
0Qil “C”t i »o . 10-8 mm.Hg
0il “G” | For farge industrial 10 mm.Hg
: hig vacuum
pumps
1 Specially develoged by Metropolitan-Vickers to

compete with Dow Corning Silicone Oil 703.

* The data regarding Apiezon Products is given
by courtesy of Shell Chemicals, Ltd.
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most vacuum systems a network of piping
exists between the pump and the enclosure
being exhausted, and this offers a resistance
to gaseous flow which is dependent upon a
conductivity factor ; the rates of flow of gases
at the same temperature being proportional to
the square roots of their respective molecular
weights when the connecting pipe dimensions
are kept the same. Further, the limiting
vacuum within the enclosure may only be
maintained by continual pumping, should the
enclosure be sealed off a pressure in excess of
the limiting vacuum will be obtained owing to
the liberation of gas from the sealing, and this
may only be removed by getters.

Gauges for the Measurement of High
Vacua

A great variety of gauges have been designed
for the measurement of high vacua, each
gauge operating upon changes in the physical
properties of the gas as the pressure is changed,
the only exception being the comparative
manometer gauge which is based upon
Boyle’s law. It is not possible to treat all
the novel and interesting gauges in turn
as they provide a most detailed study;
readers who are more than casually interested
are referred to the bibliography under the
heading ¢ Pressure Gauges,” where the
leading articles upon this matter are recorded.

Three gauges in much use to-day are
selected for consideration in detail ;

(a) The McLeod Gauge.

(b) Pirani Gauge.

(c) Ionization Gauge.

The McLeod Gauge

The McLeod gauge operates upon Boyle’s
well-known law. If a given volume of gas
“V?*” at an unknown pressure “p’’ is
compressed to a smaller known volume
“y” and the pressure P observed, then

according to Boyle’s law
- 3
P=rY

A simple McLeod gauge is shown in Fig. 17.
It consists of a bulb B to which is attached
a capillary tube “ bb,” and this is connected
to the low pressure to be measured at the
pipe joint X, a mercury tube M and a mercury
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Fig. 18.—Rubberless and enclosed McLeod

gauge.

reservoir R is also connected to the bulb B
as shown. To overcome difficulties in reading
the gauge a comparison tube ““c¢c” is pro-
vided, the bore of this tube being identical
with the bore of the capillary “ bb.”

To operate the gauge the mercury reservoir
R is raised, thereby forcing the mercury
column up the tube M past the joint X and
thus trapping gas in the bulb B. Further
compression of the gas in B is effected by
raising the reservoir R still higher until
finally the mercury in the capillary * cc”
is level with the upper end of the capillary
“bb.” The pressure of the gas in “bb”
is then equal to the height of the mercury
column “ 4, this is more readily seen from
the enlarged view of the gauge shown in
the circle of the diagram.

If the cross-sectional area of the capillary
is ¢ a > and the height of the mercury column
“h’mm., then:

_hxah ah
P="3 v

Although the McLeod gauge is constructed

in many forms, the glass-steel McLeod gauge
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manufactured by W. Edwards and Co. is
one of the finest for precision work and its
robust construction overcomes the difficulties
occasioned by long rubber connections
between the reservoir and the bulb. This
very fine gauge is shown in Fig. 18 and it
is seen to comprise a steel mercury reservoir
capable of vertical movement connected by
stainless steel tubing to the glass capillary
system.

The Pirani Gauge

The Pirani gauge operates upon the
phenomenon of gaseous thermal conductivity.
It is well known that in a gas at normal
pressure the coefficient of thermal conduc-
tivity is independent of pressure ; when the
pressure is greatly reduced, however, the
matter is quite different.

In the description of the Kinetic Theory
of Gases it was shown that if the gas pressure
was reduced to such a low pressure that the
mean free path of the molecules is large
compared with the dimensions of the évacu-
ated enclosure, then many of the gas molecules
collide with the walls of evacuated enclosure
without any intermediate collisions with
other gas molecules.

If an evacuated enclosure is provided
with a- hot filament the heat conduction
therefrom may take place directly from the
filament to the walls, provided the pressure

is of the low order discussed above. It is
From
Vacuum—m /\
| ! Compensatin
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Fig. 20.—Bridge system for the Pirani gauge.

the variation of thermal conductivity of the
gas at low pressurc with variations in that
low pressure that enable measurements to
be made.

Although Pirani'! invented the most
successful gauge of his time, Hale !* perfected
the original design and the gauge is usually
termed a Pirani-Hale gauge in recognition
of the work of each investigator.

Hale’s improved Pirani gauge is shown in
Fig. 19, the current in the filament being
maintained constant, while the change in
voltage drop is observed as a function of
pressure.

The compiete gauge utilises a Wheatstone
Bridge network, Fig. 20, to measure the
change in resistance. One limb of the net-
work*contains the gauge filament coupled to
the vacuum system while 'in another is
inserted a compensating filament. The other
two limbs of the network comprise a 925.60Q
manganin wire R; and a Dekadenstopfel
resistance of 10,0000, R,. The milliammeter
M, records the constant current which is so
maintained by the variable resistor R,
Readings are taken from R, which is adjusted
to keep the galvanometer reading zero and
thus the network balanced.

Various developments and improvements
have resulted in gauges of this type which
have a high sensitivity and are easily read-
able; the modern version of the Pirani
gauge is shown in Fig. 21, these instruments
lend themselves to bench or panel mounting
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and alternative forms of the gauge head are
clearly visible.

The Ionization Gauge

When an electron stream is caused to pass
through a gas at low pressure from a heated
filament to an anode structure ionization
of the gas molecules occurs, whereby some
of the electrons are removed from the neutral
atoms of the gas producing -+ ions which may
be collected on a grid or third electrode having
a negative potential. There is a certain
minimum velocity of the electron stream for
ionization to occur and this is given by the
relationship :—

4 mu®>=Ve

where “m” is the mass of the electron;
“u” the electron velocity ; “ V * the voltage
required to produce the velocity “u”; and
“e” the charge on the electron.

It will be understood that the amount of
ionization increases with the pressure for a
fixed value of electric current, and this pro-
vides a qualitative guide for the measurement
of low gas pressures.

Yarwood 13 suggests that an ordinary triode
valve such as the 1.LS5 may be used as an
ionization gauge but it is more satisfactory
to use a gauge having a specially designed
electrode system.

A circuit diagram for such a gauge employ-
ing what is termed the inner collector arrange-
ment, that is to say a negative grid for
collecting the -+ ions, is shown in Fig. 22.

Vacuum

! _—Anoge
Milliammeter
orid
~Filamett
p ) R
e S AWM
)
HT HE
3|8

Fig. 22.—Diagram of an ionization gauge.

Many workers and investigators have
advanced the design and accuracy of the
ionization gauge, and a selection of the papers
on this subject appear in the Bibliography.

Conclusion

In conclusion it is desired to acknowledge
the many sources of information used in a
survey of this nature, and it is thought that
this has been taken care of in the extensive
references quoted ; in particular the writer
wishes to thank Messrs. W. Edwards & Co.,
Lower Sydenham, ILondon, for the fine
photographs so readily supplied and used
to illustrate the subject matter of the article.
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Electric Gas Lighter
IR,—With reference to a
letter in a recent issue
concerning an electric gas-
lighter, about six years ago I
made a gaslighter similar
to the one which P. V.
Buckley describes, with the addition of a micro-
switch in the primary of the transformer, and a
24-volt pilot lamp in the secondary. The switch
is operated by a lever (similar to the hook lever
on wall telephones), and the ignition pencil was
made from a piece of §/16in. brass rod drilled in
one end, a few strands spring steel wire being
fixed in the hole. I have found that steel wire
gives the surest ignition. I also fastened a
wooden file handle to the other. end of the
brass rod, with an eyelet screwed into the
handle for hanging on to the lever. The
reason for using brass rod was to give the
necessary weight to actuate the micro-switch.
The function of the pilot light was to give
warning in the event of a power failure.

The switch was taken from surplus disposal
equipment, #nd the switch assembly, switch
lever and pilot light were all mounted in a
small wooden box about 4in. X 4in. X 2in. The
transformer in this instance was installed
under the house, and the box containing the
switch assembly is screwed to the wall adjacent
to the gas stove. I am not enclosing a diagram
of the switch assembly, as all sizes would vary
according to the material on hand.

My reason for making the switch is that
the ignition pencil must be placed in a position
where it cannot short—cxrcmt, and as hanging
‘solves that problem, it is easy to hang it so
that it switches off the power to the trans-
former.

I may mention I have been a constant reader
of your magazine for many years and look
forward to it each month.—H. P. J. WHITLEY
(Launceston, Tasmania).

A Mathematical Puzzle
IR,—In the July issue of PRACTICAL
MECHANxcs, Mr. A, Delfont asks for an
explanation of the following :
Ix7=I+7
The essential problem is to find two quantities
whose product equals their sum :
Putmn =m + n
Then mn—m= n
mn—I)= n
m=n
n—1
Substitute this value of m in the original
equation :
—n-—; Xn=_— +n
This is the formula you gave ; and a similar
formula for more than two quantities can be
as easily drafted:
= WP rp a8
where P and S are the product and sum
respectively of any number of given quantities.
If P=2X3X4X5=1I20
Then S 2+3+4+5= 14

And35x2x3x4x5

=m+2+3+4+5
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The latter formula brings out the true
relationship between the quantities. This
relationship is disguised in the formula for
two quantities where p=s=n.

A particular case, included in the above
general formula and which may be of interest
to readers, ils when we take x quantities each

equal to x -1
o INx x 2
(x 1) = x¥l = xxx1
Therefore : 2X2=2-+2
1 1 1 1 1 1
3Ix 32X 3?=324 32432
1 1 1 1 1 1- 1 1
PXEXEXP=4"141+4+4° etc.
—A. B. THomas (Manchester),

IR,—Reader A. Delfont’s “ puzzle” is just
one of those mathematical problems
which can be explained most easily by algebra
as follows :
Take the general formula.
(proved by numerical

n . n
If n—1 R n-1 +n substitution).
then 92 = E+ n(n—I_.)
(n-1) n-1
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By using an additional pair of contacts on
the relay,-and a single-pole switch mounted
in a central position, the system will continue
to operate for an indefinite period without
constant pressure having to be maintained
on any of the push buttons. Merely to press
any onec of the buttons once only will be
sufficient to set the system in continuous
operation.

Connecting the switch to battery and through
the additional contacts to one side of the relay
coil, as shown in the accompanying diagram,
is all that is necessary to carry out this
modification.—F. SLATER (Spalding).

“The Automatic Doctor ”
IR,—I read with deep interest the article
in the July issue of PRACTICAL MECHANICS
“ The Automatic Doctor,” by A. M. L.

I should like to state that there is such an
instrument in existence. This instrument not
only diagnoses the disease, it will also reveal
how much medicine to take to correct the
disease. My explanation is very vague, but I
can supply further information if required.
May I state that the instrument is worked
on the electronic reaction of the human
body. It is a well-known fact that all diseases
have a vibration of their own, but how to
diagnose disease is not known to the medical
professxon fully. This instrument certainly
does give correct results.

May 1 state that I am speaking from actual
experience of having been tested by this
instrument and was given a correct diagnosis,
when doctors had failed. Now it is agreed by
the medical profession that I do suffer from
what the instrument found out.

In conclusion I quite agree with A, M. L.
that the “ strongest trade union in the world ”
would oppose anything they don’tlike, regard-
less of how much good it will do.—R. G.
SALMON (Salford).

Ex-Aircraft Motor Generators
IR,—After experimenting with ex-aircraft
motor generators (type 29) I find that

and n?=n[1+(n-1)}
(Evaluating the square bracket
I+n—1=n
Therefore n>=n X n=n?"

—E. B. DEw (Milton).

Fire-alarm System

IR,—With reference to a recent query by
your reader P. C. Campbell, of Stone-
haven. Having had experience with various
alarm circuits myself, I was interested in the
fire-alarm circuit which was published in
answer to the query.
May I suggest that by very little alteration

this circuit could be greatly improved thus :°

Indicators

\
\

1 Retsining
Contact

0O

i Pole
Sw.

I' I Push Buttons®

Diagram of a modified fire-alarm system.

1 l‘
7 N

Diagram showing position of suppressor for an
ex-aircraft generator.

best results are obtained by connecting up as
follows :

Connect H.T. armature and the field in
parallel ; the L.T. brush gear must be moved
round 90 deg. and shorted out with a piece of
18 s.w.g. wire.

The. starting torque is quite good and
the power is about 1/6 h.p.; the motor can
be run without overheating for about three
hours. A condenser can be connected across
the H.T. brushes to act as a suppressor, as
indicated in the diagram.

This machine has run a 2in. compound
lathe with good results.—E. PRIESTLEY
(Bradford).

SIR —I read with interest the letter from
Mr. Andrew (Barnsley), in the July
issue :

May I be allowed to point out that a
repulsion induction motor does not perform
as a series motor. A R.I. motor runs as a
single-phase machine. Starting as a repulsion
motor it subsequently is changed to a more or
less squirrel cage motor having a short-
circuited rotor; this is accomplished by
shorting the commutator bars of the arma-.

e,
A plain repulsion motor would perform as
a series motor, its speed varying with the
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load; the repulsion and R.I. motors are
different in their set-up and pérformance.
A rotary would not be started in the manner
suggested by your correspondent, the correct
procedure would be to run it up on D.C,
synchronise it to the supply and then connect
it. The matter of insulated laminations does
not really come in because these laminations
usually carry an oxide in some form on one
side of the stampings. It is not the practice
to-day to insulate stampings with tissue paper
as in the old days.—J. W. CooPeRr (Enfield).

IR,—It may interest your correspondents to
know that I am successfully using a
type 31 generator to drive my bench lathe.
Fortunately I have a heavy duty mains trans-
former, giving an output of 12 volts and about
*30 amps. max. I therefore removed the brushes
from the output commutators and wired
armature (input commutator) and ficld in
scries (ignoring the shunt tapping). The
motor runs quite cool—even after 30 minutes
under load, and the casing is only warm to the
touch. The speed is high—about 5,000 r.p.m.
—but a 10: 1 reduction to the countershaft
gives a useful spindle speed which does not
alter much under varying loads. Incidentally
the D.C. input is rated as 18 volts 12 amps,
but I find, that at 12 volts A.C. the currentat
starting is about 15 amps.
This scems the only way to get real power
from these machines, but if one has to buy
a suitable transformer it would probably be

cheaper to invest in a suitable induction motor
at the start. These -remarks may be helpful
however to those who have a transformer, or
can build one.—H. D. RattENBuRY (Chep-
stow).

Automatic Gear Changing

IR,—I read with. very much intcrest. the,

article”in PRACTICAL MECHANICS entitled

“Power Transmission Methods,” dealing
with variable gears, in which it was stated
various .attempts had been -made’ to auto-
matically adjust the gear rdtio under varying-
conditions. 2

While I was in the Army I came across some
Cadillac carriers, where all one had to do was
to press on the throttle and it would change
gears automatically according to the road
conditions. If you removed your foot
altogether it would drop directly into neutral.
‘We had these vehicles about nine months,
and no maintenance was necded. I am not
quite sure, but I believe the system was
referred to as an hydromatic gcarbox.—
C. Aspey (Wigan).

Trisecting an Angle
IR,—With reference to Mr. W. Duncan
Needham’s letter on * Trisecting an
Angle,” 1 would like. to point out that his

construction is definitely not accuratc. It
can easily be proved that:
Cotangent CAM=Cotangent } CAD+
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cotangent ¥ CAD and that this relationship
is not the same thing as :

CAM=} CAD.

U give below a table showing the crror in
Mr. Needham’s construction.

Angle

CAD Angle CAM Error
10° 320! 17" 1.9"
20° 6° 40" 14" 14”7
30° 10° 0’ 46" 45"
40° 13° 217 49" 1’ 50"
50°  16°43’ 357 3" 35"
€o° 20° 6’ 147 6’14
70° 235301 o1 107 17
80° 26° 551 30 151 3:,
50° 30° 21° 41”7 21’ 41"

100° 33" 7 30#_7°

110 37° 20° 347 40’ 34"

120° 40° 53' 36” 53° 367

130 44° 31° 20" 1° 11’ 207

140° 48° 8’ 16” 1° 28 16”

150° 51° 50’ 50" 1° 50 507

160° 55° 37’ 357 2° 17’ 35"

170 590 29/ 6” 2° 49/ 6"

‘180° 63° 26" 6" 3°26" 6"

—M. Davis (Bexhill-on-Sea).

Circular Rainbow
IR,—On June 4th I was on Ferring beach
when 1 observed that the sun was
surrounded by a circular rainbow, starting at
about 30 deg. It lasted from 3.30 p.m. till
4.15 p.m. when it promptly disappeared.
Others on the beach witnessed the incident.
—R. Law (Ferring-on-Sca).

il

Staines and District Society of Model
Engineers and Craftsmen
HE above society held their annual
exhibition at the Staines Town Hall, on
September 15th and 16th. As usual there
were four classes in open competition, locomo-
tives, boats, aircraft, and gemeral. An added
class this year was the club contest consisting
of three nominated models from one club.
Loan models were also greatly appreciated.
Lone hands desiring information concerning
the club should contact R. F. SLADE,
Hon. Secretary, 166, Kingston Road, Staines.

Morley and District Model Aircraft Club
HE above club continues to be successful,
and is now holding outdoor meetings
amongst members every Thursday evening
and Sunday mornings. This will enable
us to build up club funds to a satisfactory
level.

The club is now 50 members strong, and.
all are looking forward to the exhibition to

be held on September 16th. It is intended
to make it a club contest, and also an open
one.

Our club president, R. Crewdson, has
promised us a cup and £I10 in prizes. The
local flying club have donated three free trips
in aircraft. The R.AF.A. a prize yet to be
stated. ‘Messrs. Coles and West not less
than three guineas value in kits. Competi-
tors this year should not be disappointed in
any way. Also the club intend to give con-
trol-line flying exhibitions every evening
during the Battle of Britain Week. This
will take place in the recreation ground in
a completely fenced-in enclosure, with the
spectators on the outside. The local council
have already unofficially agreed, and we are
now awaiting their confirmation. QOur. first

—Reporb—

exhibition was successful; in fact, public
interest was higher than-was anticipated.—
B. H. WortHY, Hon. Sec, c¢/o Mrs, C.
Riches, Council Houses, Sutton, Norwich,
Norfolk,

Ilford and West Essex Model Railway

Club ’

A VERY enjoyable meeting was held on
July sth when Messrs. Theobald,
Skinner and Pearce, footplate inspector, fire-
man and guard respectively, from the Eastern
Region (B.R.) gave talks on their duties and
experiences over long periods of service on
the railways. The talks and replies to ques-
tions which followed were presented in
humorous style and proved not only very
instructive but equally entertaining.

The best thanks of the meeting were
extended to the three speakers and the hope
was expressed that the club might again have
the privilege of their company at a future
meeting.—E. W. CorNELL, Hon. Secretary.
42, Lincoln Road, Forest Gate, E.7.

Books Received

Questions and Answers on A.C. Machines
and Equipment. By E. Molloy. Pub-
lished by George. Newnes, Ltd., 134
pages. Price g/= nct.

IN this handy little book, in convenicnt
form for immediate reference, will be
found the answers to most of the questions
which are likely to arise in connection with
the installation, operation and maintenance
of A.C. machines and equipment. The
first part of the book deals with questions and
answers concerning elementary principles of
all the main types of A.C. machines and

equipment and their application to particular
electrical equipment. The second part of
the book gives detailed explanations concerning
Power Generation and Mcasurement, Trans-
formers, Rectifiers and Convertors, Lighting,
Motors and Control Gear, and A.C. Heating_
and Welding Equipment. The book, which
s profusely illustrated with line diagrams,
should prove invaluable to practical men-
and students who require concise answers to-
the many questions which arise in their
everyday work and studies.

Manual of the Miniature Camera. Edited:
by T. L. J. Bentley, DI.C., A.R.CS.,
B.Sc., A.R.P.S. Price, 125 6d. 256 pages.
Published by George Newnes, Ltd.,

Tower House, Southampton Street,
W.C.2.

THIS important book covers almost every
. angle of miniature camera work and in
this, the third edition, a comprehensive revi-
sion has been made, to include details of the
latest types of cameras, enlargers and acces-
sories, and to generally bring the work com-
pletely into line with present-day practice.
Separate chapters are devoted to exposure,
negative film processing, and projection
printing, with particular reference to the
newest products_and recent developments in-
miniature photography. Techniques such as
Wild Bird, Travel, Action, Press and Colour
photography are also dealt with in articles
contributed by experts in these fields.

Workshop Calculations

Tables and Formula
Ninth Edition
by F]. CAMM
From all booksellers, 6/~ net,
by post 6[6 from the publisher,

GEORGE NEWNES, LTD,
(Book Dept.),
Tower House, Southampton’ Street,
W.C.2.




Fig. 1.—The telescope pointing south.

ROM time to time there appears in the
F pages of this and other journals illus-
trations of astronomical telescopes
constructed by amateur instrument makers
for their own use. In many cases there is
evidence of good design and workmanship,
but the builders appear to have no object,
as the outcome of their labours, beyond
visual observation.

It is, of course, a delightful thing to be
able to see, by optical means, what can
never be observed by the unaided eye. But
there are limits to what it is possible for the
eye to see, and, moreover, as the result of
prolonged observation, the eye becomes
fatigued and so sees less and less. Then
again we cannot always be quite sure of
what we have seen, or thought we saw, for
different observers of a celestial phenomenon
will sometimes make widely differing reports,

The only satisfactory way in which to see
and at the same time record an astronomical
condition or happening, is to do so through
the medium of a photographic plate. Look
through the telescope first by all means and
themrchange the eyepiece for a camera attach-
ment and expose a plate or film,

It was the realisation of the limits to which
visual observation can be carried which led
me, many years ago, to build an instrument
which I thought would enable me to take
photographs, It was™ a refractor, with a
4in. object glass by a good maker, equatori-
ally mounted and clock driven. For visual
work it was excellent, but photographically
was very disappointing, and the reason was
this: that the ordinary achromatic objective,
though sufficiently free from colour—chrom-
atic aberration—for visual observation is
not sufficiently so for photography; in
other words, it is not corrected for the whole
of the spectrum. I found that although such
fully corrected objectives were made—they
are known as “ photo-visual objectives ”—
the cost was prohibitive and that it would
be ‘cheaper to scrap a part of my work,
abandon the refractor and make a reflector.
I sold the object glass, discarded the tele-
scope barrel, retaiming the equatorial head,
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Astro-photoBraphic

With Notes on the Construction of a 6%in.

the clock, the breech, piece which takes
either the eyepiece draw tube or the plate-
holder, the finder and the following telescope,
counterpoise and all other fittings. Then
I bought a 6%in. parabolic mirror and
diagonal flat mirror and built a new barrel.
The result is shown in the illustrations,
Figs. 1, 2 and 3.

Mirror is Achromatic

‘T do not know whether all of those readers
who have built reflecting telescopes are
aware of the fact thar the mirror of the
reflector is absolufely achromatic and has,
when newly silvered, greater light-collecting
power than the refractor.

These facts make the reflector the more
suitable and, incidentally, the cheaper form
of instrument for astro-photographic work.
But, since some exposures will run into hours
of duration—on faint star groups and
nebule—the telescope must be driven by a
clock or power motor to keep sidereal time.
That is to say, the telescope must be rotated
about the polar axis at such a rate as will
keep the heavenly object always in exactly
the same position on the plate during the
whole of the exposure without any variation,

Since, however,. no clock or piece of
mechanism was cver made with sufficient
accuracy to accomplish this, without some
means of control and correction, a gear is
introduced in the -clock which, operated
either- electrically or by hand, enables the
movement of the telescope to be either re-
tarded or accelerated as may be required.
Apart from possible inaccuracy in the cutting
of the gears in the clock and those of the
clock drive, there are other factors which
prevent perfect uniformity of motion, such
as friction in bearings and other rubbing
parts and lack of perfect balance in the tele-
scope itself, its counterpoises and fittings.

I have said that the telescope must keep
sidereal time, but if the moon is to be photo-
graphed this statement will not apply; the
moon has, of course, a retrograde movement
across ‘the heavens and so provision must be
made in the clock for altering the speed from
sidereal o lunar rate. The means whereby
this can be done will be referred to later, In
the meantime, I will answer the obvious
question which will occur to the reader:
how are we to know during a long photo-
graphic exposure whether the clock is gaining
or losing? Well, it is done by means of a
following telescope, a refractor having an
object glass of about one-third -of the aper-
ture of the main mirror. The follower is
clearly seen in Figs. 1, 2 and 3 ; the O.G.
is- 24in. diameter.

Follower With Spider Webs

This smaller telescope is used like a gun-
sight and, like a theodolite, is provided with
crossed spider webs in the eyepiece. In
photographing the moon or poetion of the
terminator, when the moon is not full, a
particular .part of a lunar crater is kept dead
on the point of intersection of the webs,
these being visible as crossed black lines,
but when faint objects such as star groups
are being photographed the webs are in-
visible against the dark background of the
sky and so they must be rendered visible in
one of two ways: both by electric illumin-
ation. One of these methods is the “ bright
field,” and the other “ bright webs.” The
former is much simpler to make and fit
because eyepieces are not interfered with
and different powers can be applied—pro-

vided they are all fitted with webs—without
affecting the illumination, whereas with
bright webs, that is to say, a dark field, the
webs have to be illuminated by an obfique
beam of light from a lamp on the side of
each eyepiece. The bright lines are inclined
to be somewhat dazzling unless some means
are adopted to dim the lamp. With the
bright field dimming must be resorted to
and it is an advantage to be able to get three
or four degrees of brilliancy. The refiector
shown in the illustrations is fitted with
bright field illumination and the lampholder
which also carries a tiny mirror is seen in
Fig. 1 near the upper end of the follower.
In Fig. 2 may be seen, on the main telescope
barrel, a resistance coil, a rheostat switch
and a terminal block.

Fig. 4 is a diagram of the electrical con-
nections and this shows a small three-cell
battery, also mounted on the telescope. In
my own instrument the battery was separ-
ated from the telescops and was connected
to a pair of terminals, near the rheostar; by
a long flex, which flex was a nuisance, and
I therefore ti‘s’c?nmend the battery on the
barrel. In this” diagram the tiny mirror is
shown as being cut from a small piece of tin
plate.  If polished with plate powder or

rouge it serves the purpose admirably of
throwing a glow of light into the telescope
sufficientdy luminous to show the webs as
dark lines and yet not too bright to dim
the star chosen as the target.

'

Fig. 2.—The telescope pointing north-east,
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Reflector Ielescopes

Reflector

The Driyving Clock ;

Now I come to what is perhaps my main
purpose in writing this article ; to give some
particulars of a driving clock which shall
be suitable for any reflecting telescope of
from six inches to eight inches aperture.
Although a clock cannot, within reason, be
too large for a telescope it cam, very
definitely, be too small. Both the clock and
the whole equatorial head shown in Figs. 1,
2 and 3 are just a little on the small side
for'a 6%in. reflector. They were originally
made for the 4in. refractor, and the re-
flector is the heavier of the two, quite 50 per
cent. heavier.

So, in preparing the accompanying draw-
ings of a driving clock I have kept this point
in mind and made all gears, spindles and
_bearings larger than my own and large
enough for such an instrument as the eight-
inch telescope for which I give a drawing in
Fig. 5. Most of the details of the construc-
tion of the clock will be obvious from the
accompanying drawings Figs. 7 and 8, but the
subject of Fig. 6 first claims attention. This
‘is the important part of the drive at the
equatorial head. Of the head itself PF is
the polar axis frame with conical bearings,

g, -
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By E W. TWINING

PA the polar axis, DF the declination frame
or crosshead, into which the polar axis is
screwed and pinned, DA the declination axis.
CC are clamps and the gunmetal plate which
carries these is attached to DF through the
medium’ of a socket attached to the plate by
three screws. Into this socket fits a steel
pin DP which is screwed into DF. This
socket and pin drives and rotates the polar
axis, and with it the telescope, when the
clamps are closed on to a flange on the tan-
gent wheel TW in the teeth, on the peri-
phery of which the screw TS engages.

Turning now to calculations relating to
gear ratios, revolution speeds and other par-
ticulars of the -clock we will commence at
the tangent wheel: this for convenience I
have divided into 360 degrees and 360 teeth.
The screw TS which engages with it is
§in. diameter and is screw-cut 14 threads
peréinch; therefore :

360 - 25.7143in.
i 25.7143in. circumference or 3.1416
=8.185in. diameter.

Now 360 represents 24 hours or 24X 60=
1440 minutes.

. 1440 sl |

- 50 =4 minutes per tooth and 4 minutes
per revolution of tangent screw.

From this it will be seen that as the gear
ratios at the end of the tangent screw, Fig. 6,
and at the lower end of the long driving rod
B2, Fig. 7, are both 1 to 1, the shaft Br will
make one-quarter revolution per minute.

An Epicyclic Gear
Between shafts Br and B there is a drum
containing differential, or epicyclic gearing,
consisting of four gear wheels marked b, bI,
b2 and b3. It is by the slow rotation of
this drum by hand and by pulling on the
cord in one or other direction that the move-
men} of the telescope is either retarded or
accelerated without affecting the speed of the
clock.
As the ratio between b3 (on shaft-Br) and
b2 is 1 to 2 and between bI and b2, I to 2,
the shaft and wheels B
will make I r.p.m.
The rest of the
ratios and revolution
speeds in the clock

: are :
©
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Fig. 5.—An 8in. reflecting equatorial telescope.

5

- T

Fig. 3.—The telescope pointing north, laid
over the Polar Axis.

e e

, Gr.
Shaft | R.P.M.[ p % Gr.
- Ratio Shaft | R.P.M. Rata
Drum % 3
A 3 B x} 4
B x} : B &} 1
4 B2 1
c "} A T. } 1
D 18; 43 Screw 3
5
E 90

The shaft F is fixed, held by ratchet R,
and a, on a spindle attached 1o the drum,
revolves around f, thus driving wheel A. F
is only revolved—turning by means of a
handle fitting on the squared end—for wind-
ing the clock. Through a the drive to A is
still maintained even whilst rewinding the
cable upon the drum.

The drum is made in three parts,
machined all over, and the barrel screw-cut,
with a spiral groove on the outside to take
¢he stranded -steel wire cable. The end

MIRROR

foLLOWING ¢
TELESCOPE

PRESS
SWITCH,

MAIN
TELESCOPE
| BARREL

Fig. 4.—Bright field illumination of follower.



cheeks can be sweated into the barrel with
soft solder. Anchorage for the cable is
provided by a hole drilled through the barrel
and flange of the cheek at the rachet end;
the cable is passed through this, the wires
opened out, bunched up and made into a
knob with solder. There should be twenty-
one turns in the spiral groove, so that, as
the drum revolves at the rate of 8 minutes
per revolution, the length of run of the
clock, without rewinding, will be: 8 x 21
= 168 minutes, or approximately two and
three-quarter hours. This would be long
enough for many photographic exposures.

Clock Speed Control

Thz first of the two revolution tables
shows that the speed of spindle E. is
9o revolutions per minute. With the
spindle the two “fly-balls” or governor
weights .turn and the principle of the con-
trolling action is: that these balls fly out-
wards by centrifugal action. The balls are
each threaded on a screwed arm tapped into
the lower arm of a bell crank,. pivoted on
a casting pinned on E. The outer ends of
the upper arm are formed into cups by
sinking with a quarter-inch drill. Into these
cups leather punchings are inserted—cut
from very thick shoe-sole leather—they
should be cemented in and then oiled.
Mounted above the governor is a heavy cast
gunmetal ring, carried by screws from the
top gunmetal plate, which, in turn, is sup-
ported by four stout brackets rising up from
the clock case.

The screws carrying the ring should have
a fine thread such as No. o or No. 1 B.A.
There are three screws tapped into the top
plate only, these are pushing screws, and
three which are a clearance fit through the
top plate and are tapped into the ring, these
are pulling screws. As the pushing and the

)
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pulling screws are arranged
in pairs, at equidistant
points circumferentially,
means are thereby provided
for so adjusting the ring
that its lower surface is
exactly parallel with the
plane of rotation of the
governor balls and with
them the two leathers in
the cups.

But there is more than
just a matter of parallelism
required to secure correct
time adjustment. The ring
must be sufficiently low to
ensure that the leathers are

b
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check against excessive speed; it must be
capable of giving up some of the work
which is being put into it as well as absorb-
ing more. There should be a nice sharing
up, between the governor and the telescope,
of the power expended by the falling weight.

In addition to, and in conjunction- with,
the height of the ring, further adjustment is
available by the positioning of the balls on
the screwed arms; to increase the speed and
reduce the leather {riction the balls are
screwed inwards and vice versa. For perfect

rotation balance both balls must be exactly
the same distance from spindle E and they
should be secured by the knurled locking
nuts shown in Fig. 7.

Fig. 6 (left).—

The tangent. wheel,
screw, etc.

Fig. 7 (right).—

Sectional view g
the driving clock,
showing the wind-
ing drum and
governor gear.
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rubbing when the full load of driving the
telescope comes on the clock; not revolving
without making contact nor even just lightly
rubbing, for the governor is- not merely a
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End view of driving clock.

In the mechanism of the clock there is one
gear which calls for some explanation:

that large internal one with which
pinion a meshes. The shape of wheel
A is such that it is not possible,

with ordinary cutters, to form teeth of the

usual pattern; therefore the wheel s
machined with an internally projecting
flange. This flange is carefully and accur-

ately divided up to the correct pitch, on a
scribed circle of pitch-diameter, drilled and
steel wire pins inserted to serve as teeth
with which a will engage. This type of gear
is perfectly satisfactory: it has been fitted
in far Jarger driving clocks than the one
with which we are now concerned. Nearly
all alarum clocks have this form of construc-
tion in pinions.

The spindles or shafts in the clock are all
of steel. Gear wheels and pinions of hard
brass or gunmetal with the exception of E,
which is turned from a length of pinion wire.
The case of the clock is of steel plate; plan-
ished plate, if it can be obtained. The long
driving connection B2 is of heavy-gauge
brass tubing. All bearings are of cast gun-
metal.

Changing the Driving Speed

The changing of the driving speed from
sidereal to lunar rate, to which I made early
reference, is accomplished by a simple device
which raises the spindle E, and with it the
governor balls and leathers; thus, by a
slight increase of friction, causing the clock,
and with it the telescope, te rotate more
slowly. The design for this changing device

L2V 14
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is shown partly in Fig. 7, and more com-
pletely in Fig. 8§, where it will be seen that
a long-armed bell-crank is fitted. The upper
horizontal member terminates in a flat en-
largement on which, when the arm is raised,
spindle E rests. The lower end of the vegti-
cal arm has a radially curved part with a
sloping face; on this face presses an adjust-
able screw carried by a semi-rotary lever
which, by a knurled nut, can be clamped in

NEWNES PRACTICAL MECHANICS

either position L or S, Fig. 8, L being the
lunar rate position and S the sidereal. Thus
it is possible by slackening the knurled nut,
swinging the lever and re-clamping, to in-
stantly change from one rate to the-other.

Electric Slow-motion

Bef&fe, closing this article I might add that
it is possible to fit electric slow-motion to
the epicyclic drum on the clock in place of

25

the hand-operated cord, and if any reader
should be sufficiently interested I will, after
receiving an inquiry, give particulars. It
was my original intention to provide this on
my 6%in. reflector, and that is what the
rectangular downward projecting -piece of
plate, below the clock bracket, was for. It
was intended to take a six-volt reversible
motor, acting on tangent teeth on the rim of
the drum, but it was never fitted.

Colour Music

The Possibilities of this New Science and Details of a Colour

Organ

we may go to the cinema to see colour
films ; not the colour films of to-day,
which are photographs of objects in their
natural colours, but symphonies in colour
which are as “abstract® as symphonies
played by orchestras, and where the form of
the colour in relation to actual objects will
matter as little as the relation of music to
natural and artificial sounds in the real world.
Few people realise that it was more or
less a matter of chance whether in the course
of evolution human beings gained- their
appreciation of music through their ears or
through their eyes. The sense of rhythm
is instinctive, found in the lowest- animals
and in every main form of life. Perhaps the
first appreciation of rhythm in all creatures
was produced by the regular rise and fall
of tides. In the course of evolution some
animals developed organs particularly sensi-
tive to rhythms in the air—what we now call
sound. An irregular tapping on a piece of
wood produces noise, but if the taps are
spaced at regular intervals and the air is
regularly vibrated, it may be sound, or even
“ music.” A xylophone, after all, is only an
instrument for producing fairly pure sounds
of this kind.

ONE day in ihe not so distant future

High Frequencies

Many human beings hear only the vibra-
tions produced in the air with a frequency
somewhere between 12 a second and 5,000
a second. This *“waveband ” is but a frac-
tion of possible sounds. In fact, children
can hear much higher notes and dogs can
appreciate frequencies greater than are
audible to any human being. It is easy
to make a whistle that can be heard by a
dog but is “silent ” for human beings.

Over the course of centuries we have pro-
duced a very complicated appreciation of
these sounds, singly and mixed, and the
result is the art of music. In a similar way
we have also built up an appreciation of
colour. There is good reason to believe that
early animals, like the cat of to-day, could
realise only the presence or absence of
colour and not its great variety. They saw
things in terms of black, grey and white. We
have evplved eyes which are able to dis-
tinguish far more narrowly between the
different light vibrations, just as we have
evolved ears able to distinguish- between the
différent air vibrations we call sound. Per-
haps only an unbelievably expert musician
could distinguish between two tuning forks,
one giving 440 vibrations and the other 441
per second, but the great mass of people are
able to distinguish between sounds “a
quarter tone > apart and thus hear melody.

So with light. It is estimated that a well-
trained eye can distinguish between some-
thing like 100,000 different colours or
“ shades * which, of course, is far more than
the range of frequencies produced even by

By Prof. A. M. LOW

a full orchestra: The ordinary person could,
perhaps, distinguish between half this num-
ber of colours.” Even this represents only a
small fraction of the * possiple” colours.
The shortest light waves that can be appreci-
ated by the eye are those we call violet—
15/100,000,000ths of an inch long.  The
longest are 30/100,000,000ths of an inch.
Obviously, between these two ranges there
are millions of minute differences. In addi-
tion there are theoretical reasons for believ-
ing the evolution of the eye is not complete
and that, as we have come from the black
and white stage of the cat to our present
sensitivity, so we may go on to the point
where we sense not four primary colours but
over 100,

Association of Sound with Colour

There is no doubt that certain sounds are
associated with various colours. It is no
accident that many famous pieces of music
have “colour” mnames; heavy chords are
generally thought of in terms of sombre
colours. Many experiments have been made
to determine the reaction of the average
person to sound and colour in combination ;
it is now well established that the human
brain has become more sophisticated in its
demands for pleasure. Simple primary
colours please primitive peoples. Town
dwellers demand not only subtle shades in
colour, but colour also as an accompaniment
to their entertainment, particularly dancing
and theatricals.

The various colours are just as capable of
being built up into * music,” with melody,
harmony and rhythm as is sound ; indeed,
it was more or less an accident that we chose
sound rather than colour for our music,
Colour “music” can appeal to the eye as
sound music appeals to the ear. At various
times attempts have been made to introduce
performances of colour music ; in the main
they failed because they could rely only on
placing the colours side by side or by using
prisms which did not give any blending or
evaluation of ‘each colour note. They were
therefore as crude as a native orchestra and
did nor sufficiently entertain the civilised
colour sense,

A Colour Organ

The possibilities of colour music have long
fascinated artists, and a large number of
experiments have been made in attempts to
discover how colours could be produced at
will by a musician. It seems clear that the
desired effect of blending could never be
obtained by the aid of solid screens and
prism effects, however complicated, and
that liquid colour is the only possible
solution. This is the principle of the latest
discovefy, a colour organ. The actual
instrument is very small and consists of a
glass screen over which a thin film of water
can be made to flow. This screen need be

no larger than a penny and is placed almost
immediately opposite the source of light in
a position equivalent to the gate of a cinema
projector. Surrounding the liquid constantly
moving screen are tiny colour containers,
each providing its own spectrum colour—
violet, indigo, blue, green, yellow, orange
and red.

Each container is operated electrically by
a valve connected to keys like those of an
organ ; the actual drive is by compressed
air. By playing on these spectrum colours
it is possible to project not only any colour
for any desired length of time (the rhythm),
but also any combination (the harmony and
melody). The colours can be thrown on to
a screen, but a different type of display can
be obtained by directing the colour beams
on to forms ; human forms or a wall. At the
touch of a key a bowl of flowers can be
illuminated with invisible light so that the
flowers appear to stand out against darkness
in colour which can be changed at the flick
of a button, The keys can be operated by
a colour musician or by a record which
would repeat any pre-determined rhythm of
colour. Colour response can also be
obtained automatically from definite musical
notes.

The apparatus is minute ; a valve no
larger than a pin gives the effect of a shim-
mering snow-storm on a building by inject-
ing on the glass screen a trifle of aluminium
paint. But the * snow-storm ” through the
light beam could embrace the whole of
Buckingham Palace and be of any colour
shade or localised colour. In practice, and
on a full scale, the effect is like that of a
giant provided with enormous brushes work-
ing on a great canvas, stippling or splashing
a corner of a building or * washing” the
whole surface in a fifth of a second and then
changing to another colour in the same way.
Parts of the screen can be coloured in a
variety- of colours by light, quick touches on
the keys, and depth is controllable by “ base >
keys exactly as in the case of sound music.
Our imaginary giant could wash a building
in an instant with one colour, gradually
edging it away with others if he wishes, or
in another moment alter the whole set and
build into it colour pictures and tones just
as a musician would play a sonata on the
keys of the finest organ in the world.

Possibilities

The possibilities of this new art are
exciting. No doubt we shall have  high-
brow ” abstract compositions in which
colours and tones are blended and succeed
each other like the notes in a quartet or
symphony, without any regard to natural
effect or form, But, at first, it might be
expected that colour music would be used
rather as an adjunct to the other arts, just
as for many years music was more or less
restricted to aiding or illustrating dancing
and marching,

Colour organs may soon bte seen in dance
halls, where they could provide tremendous
atmosphere and “backing ” to the music
much more subtly than by the present crude
switching on and off of lights. A new art
has certainly been born; it has immense
and very beautiful opportunities.



WE do not need to be seafarers to appre-

ciate the fascination of a’ ship model,
whether it be a four-masted sailing ship
or the latest modern liner. I know readers
will be interested to know something about
a model of ss Duke of Lancaster, one
of three ships built for the L. M.S. Railway
in 1928 by Wm. Denny & Bros., Lid,
Dumbarton. The two sister ships were

NEWNES PRACTICAL MECHANICS

Scale Model "Duke of Lancaster” .. Model Foden Steam Wagon

By "MOTILUS"

reconditioning for - British
The

repainting and
Railways, London Midland Region.
model is to a scale of } in. to 1 ft.

Model Foden Steam Wagon
"Not long ago I heard from an enthusias-

e v M A

Fig. 1.—A model of S.S. ““ Duke of Lancaster
The model, to a scale of Yin. to 1ft., has recently

Co., for the Heysham-Belfast service.
been reconditioned, as shown in the photograph,

) built in 1928 for the L.M.S. Railway

and is now in the possession of the London

Midland Region of British Railways.

Duke of Argyil and Duke of Rothesay, and
all three were for the Heysham-Belfast ser-
vice.

The ships were similar in size : length
360 ft., moulded breadth s3 ft., tonnage
3,794. The shaft horsepower was 8,100
and maximum speed 21 knots; they could
each carry 1,500 passengers. During the
war these steamers were requisitioned and
took part in the evacuation from St. Valery;
the Dieppe raid and D-Day operations.

The Duke of Lancaster was first em-
ployed as a military transport at the out-
break of war but soon afterwards returned
to her home port. She was again called
up and converted to a hospital ship in
readiness for D-Day. During the ensuing
activities she was the first hospital ship to
carry out successfully ker mission with-
out mishap. "She continued in this service
for four months, and in October, 1944, was
diverted to the services from Ostend, Dieppe
and Cherbourg. After the war she was re-
equipped for peace-time duties and returned
to Heysham. : :

The illustration, Fig. 1, shows a model
of the Duke of Lancaster after recent

tic model-maker in Australia, Mr. George
Waines, of Innisfail, N.Q. Mr. Waines has
had a Foden steam wagon under construc-
tion for some considerable time and wrote
to tell me it was at last completed. He also
sent me some photo-
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. A Fine Architectural Model

plates are cast brass. Five boiler tubes of
7/16 in. outside diameter are fitted and the
boiler is fired with a silent' Primus burner.
The eccentrics are an exact copy of those
used in actual practice. A 5/16 in.
diameter, double throw, built-up, go° crank-
shaft drives through a train of gears to a
4 in. pitch cycle chain and 12-tooth
sprockets.

Regarding castings, the flywheel is iron,
chimney, smokebox and wheel hubs are’
aluminium alloy, and the remainder are all
gunmetal. All were made at local foundries,
to Mr. Waines’ own patterns. The body-
work is done entirely with 18 and 20 gauge
sheet steel. The finished model weighs
about 30 lb,, unladen ¢ its measurements
are, overall length 29 ins., height 13 ins. and
wheelbase 17 ins. Incidentally, most of
the machining was done on a wood-turning
lathe over a hundred years old.

A Fine Architectural Model

A well-constructed architectural model
always has an appeal for lovers of good
craftsmanship. The model just “completed
this year by Bassett-Lowke, Ltd., of the
extensive buildings of Messrs. J. Bibby &
Sons, Ltd.,, Liverpool, is a good represen-~
tative example of this type of modelling.
To those who do not know these large
factory and warehouse buildings on Mersey-
side, the accompanying illustrations, Figs. 3
and 4, will convey-some idea of the extent of
thesc premises.

Messrs. J. Bibby & Sons, Ltd, are an
old-established company, their history
dating back to 1829, when the Bibby family
came into possession® of the Condor flour
mill, purchased by Mr. Edward Bibby. In
1854 Mr. Bibby died and his second sen,
James, took over the mill and opened a
warchouse in Lancaster for the sale of flour
and provender. Later he took into partner-
ship his two younger sons, Joseph and James,
and in 1878 the name J. Bibby & Sons was
adopted. Within the next ten years the

graphs of the
finished model, one
of which is repro-
duced here (Fig. 2).
All the material and
finished fittings for
this model came
from England.

Mr. Waines sup-
plied me with quite
a number of details
about the materials
used, - setc., which
may be of interest to
other model-makers.
The boiler is made
of 3% in. diameter,
13 gauge brass tub--

ing. The fire-box is
of 12 gauge sheet
brass and the end-

Fig. 2.—The model Foden steam wagon built by Mr. G.
Invisfail, Australia. A trim moqel, with some good detail work.

aines, of
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business’ expanded rapidly, introducing new
ideas in cattle feeding preparations. During
1885 premises in Liverpool were acquired
and the head office moved to Liverpool in
1888.

Since that time the company have under-
taken vegetable oil production soap manu-
facture, compound cooking fats manufac-
ture, as well as continuing their anirhal
feedingstuffs business and engaging in pro-
gressive research and development. Two
experimental farmis, established in Cheshire,
assist in the development work in produc-
ing nutritive animal feedingstuffs. 2

Remarkable Detail

The model illusirated here does not show
anything of the amazing interior of these
factory and warehouse buildings, with their
numerous complicated machines and equip-
ment connected with the business. It is
a wholly exterior model, built to a scale
of 1/16 in. to 1 ft. and measuring 5 ft.
10 in. long, 4 ft. 2 in. wide and 15 in. high:
-It incorporates the five major building
blocks, and shows clearly all approaches by
road, rail and river. There are railway
sidings and a portion of the elevated railway,
with locomotive and trucks; transport
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Fig. 3.—A complete view of the fully-detailed architectural model of the factory and ware-
houses of Messrs. §. Bibby & Sons, Ltd., Liverpool.
10 1ft.

frontage, with the administration

vehicles are shown approaching along the
roadway, and barges and a small cargo vessel
add realism to the riverside aspect.

The buildings are shown in- full relief,
with recessed glazed windows, recessed
panels in brickwork, all pilasters, plinths,
mouldings, copings, etc., and glazed roof-
lights, connecting bridges and pipework.
Finished in correct colours, the model is a
most realistic presentation of the extensive
and varied premises of this well-known
company.

Popular Model Railway Gauges in U.S.A.

Last March an American model railway
magazine reported its annual survey of model
railway fans in the U.S.A. The two most
popular gauges among model “railroad”
owners are still HO (OO in this country) and
Gauge O. Gauge HO came first with 69.3
per cent. and Gauge O second with 22 per
cent. Others gauges made up the remaining
8 per cent. or so.

The survey is most comprehensive, and
not only measures the popularity of the
various gauges but also gives percentages
on the occupations of the enthusiasts, their
ages and incomes.

The largest percentage of owners are in

Fig. 4.— Another view of the model of Messrs. Bibby’s premises, this time showing the road

offices at the extreme left.

The model is to a scale of fyin.

the professional classes (22.3 per cent.), but
students run very close, being 22 per cent.
Skilled workers make up another 19.9 per
cent. In the age groups, about 7 per cent.
of model railroad owners are under 15 years,
18 per cent. are between 25 and 29 years,
16 per cent. between 30 and 34 and 13 per
cent. between 35 and 39. By the time they
reach 70 years and over they have dwindled
to .3 per cent.!
Standard Gauge I Dimensions

Model makers interested in Gauge 1 model
locomotives and railways will be glad to
learn that standard Gauge 1 dimensions have
been drawn up in collaboration with enthus-
iastic Gauge 1 modellers. Blueprints, in-
corporating all these details, are mnow
available. They are comprehensive and deal
not only with locomotives but also with
signals, tunnels, under- and over-bridges,
points, platforms and other necessary mea-
surements for Gauge I indoor or outdoor
layouts. The measurements are given in
inches and millimetres. The price for the
blueprints is 3s., post free, from Bassett-
Lowke, Ltd., Northampton, or from their
London and Manchester branches.

Newnes’ Engineers’ Reference Book
Edited by F. J. Camm

’I‘HE third edition of this important standard

reference book contains nearly 300
pages of new matter in addition to complete
revision. The new sections cover Fan

> Engineering ; Centreless Grinding ; Induc-

tion Heating ; Plain Bearings; Belt Trans-
mission ; Investment Moulding; Lapping
and Honing ; Hobbing ; Surface Finishing ;
Properties of Plastics; Air Compressors ;
Compressed Air Data; Corrosion Treat-
ment ; Mirror Finishing ; Polishing and Buff-
ing; Gas Welding ; Weights ; Additional
Screw  Thread Tables; Weights of
Materials ; Use of Rubber in Presses ; Shaft-
ing ; Pipe Flanges ; Lighting of Buildings.

The book comprises over 1600 pages, fully
cross-referenced, and hundreds of diagrams,
tables and formulz of great value to mech-
anical, civil, structural, automobile, and aero-
nautical engineers, designers, draughtsmen,
works managers, gauge and toolmakers, time
and motion study engineers.

It Ccosts 45s., or 46s. by post.

OUR COVER SUBJECT

HE National Aeronautical Collection at
the Science Museum, South Kensington,
London, S.W., was re-opened to the public
recently. Located in the Western Galleries
of the Museum the collection contains many
of the world’s most famous and historic air-
craft. Fully representing- the history .and
development of aeronautics from the earliest
conception of flight to the latest rocket-
propelled aircraft the National Aeronautical
Collection has become the rendezvous of all
interested in the history and development of
aeronautics. Progress in aviation is exten-
sively illustrated from the original Lilienthal
glider to the world’s first successful jet-
propelled aircraft. The rapid development
of aircraft propulsion is clearly shown in all
stages from the original steam aero-engine of
Sir Hiram Maxim to the latest Rolls-Royce
Derwent V gas-turbine.

Our illustration shows a view looking
through the galleries. The plane hanging
from the roof is a Vickers Vimy Rolls-Royce.
This aeroplane made the first direct trans-
Atlantic flight on 14th/15th June, 1919,
piloted by Alcock and Brown.



P

28

NEWNES PRACTICAL MECHANICS

Compound Mitre and Shaving Machine
A NEW machine, known as the Mitor

No. 302 compound mitre and shaving
machine, was recently placed on the
market by Mitor, Ltd.,, 4, Vaughan Road,
Harpenden, Herts. The machine, which is

The Mitor No. 302 compound mitre and
shaving machine.

made from the best quality mild steel, has
a tungsten steel blade, and will produce per-
fect mitres and joints. It will also cut at
all angles from 45 deg. to 9o deg. in both
directions, flat or on edge. Provision is made
for precise mechanical locking at both
extremes, and there is a clampmg screw for
all ‘intermediate angle settings. The new
machine, which has a cutting capacity of 2in.
by 1in., weighs 21lbs. and is priced at 98s. 6d.

Multicore Model Television Factory
T the National Radio and Television
Show, Birmingham, Multicore Solders
Limited specialised in practical soldering
demonstrations, and the special manufacturing
feature this year was undertaken by factory
operatives from the works of the General
Electric Company.

The complete centre section of Multicore’s
large island stand was laid out to represent
an interesting cross section of a typxcal tele-
vision assembly line, together with an ingen-
ious floor design enabling the public to view
the assembly operations very closely. The
G.E.C’s works staff, who come from
Coventry daily, assembled R.F. units for the
G.E.C. Television Model No. BT.2147, each
unit involving the assembly of approximately
60 parts. The complete operation, including
130 Ersin Multicore solder joints, took more
than one hour, and the completed units were
then despatched to Coventry for testing and
incorporation. A special collection and
delivery service between the Multicore stand
and the G.E.C. works enabled the daily
supply of parts and completed units to be
exchanged.

RadCENOLoSE

Cable End Identification
TO simplify identification in complicated
electrical circuits, the use of some form
of cable marker is now becoming standard
practice.  Various forms of marker have
been employed, ranging from the hand-
written paper tag to the more elaborate
thimble-shaped, engraved, plastic cable-end
ferrule.

Due to its durability, neatness and legi-
bility the last named has always been regarded
as the most satisfactory method of identifica-
tion, but even this has its disadvantages as
many firms find § impracticable to carry

The Crirchley interlocking plastic cable-end

ferrude.
large stocks of these specially engraved
ferrules. In order to eliminate this difficulty,

Critchley Bros., Ltd, of Brimscombe,
Glos.,, have designed a fully interlocking
plastic ferrule consisting of several units,
each of which is engraved with a single digit
or letter. From these an almost unlimited
number of code numbers or combinations
can be built; in fact, more than 1,000 differ-
ent identifications can be made up from a
stock of ferrules numbered from o-9, using
only a three-figure code.

To prevent the digits or letters from move-
ment, each ferrule unit is made with a key
and keyway (see illustration) which ensures
that they can only be assembled with the
engravings in line and cannot come out of
alignment at any time, These ferrules can
be supplied in black with white engraving
or vice-versa, and other colours can be sup-
plied to order.

Entry of cables from both right and left,
without one side reading “ upside down ” is
provided for by ferrules being engraved for
either hand as required.

Duraplug Plugs and Sockets

W. HAFFENDEN, LTD., Rich-

* borough Rubber Works, Sandwich,
Kent, have recently placed on the market a
range of rubber plugs and sockets, designed
to withstand the hardest knocks. The all-
rubber casings ensure perfect insulation, and
the flexible pin mounting provides good con-
tact, and permits use in standard 2-pin

A “ Duraplug ”

plug.

s-amp. rubber socket, and a 15-amp.

September-October, 1950

A Review of the Latest
Appliances, Tools and
Accessories

sockets by the removal of the earth pin. The
new Duraplug is fitted with a cord grip
and, apart from the feature that it is un-
breakable it has the advantage that no metal
parts are exposed. If necessary, it can be
used as a floating connector, The plugs and
sockets are made in three sizes—2 amp.,
5 amp., and 15 amp. at retail prices ranging
from 1/9 to 3/6.

“ Marlco ” Tool Protractor

NEW tool for the rapid and accurate

measurement of tool angles was recently
introduced by W. H. Marley and Co., New
Southgate Works, 105, High Road, London,
N.r1. Correct tool shape is recognised as an
essential factor where maximum production
is to be attained, and visual inspection of the
final shape has in the past resulted in a great
deal of wasted time and effort. With this
instrument, which is simple to operate, the
final shape is accurately measured whether
the: tool be hand or machine ground. All
angles relative to the cutting edge of such
tools as turning bits, can be measured

directly. It is also useful for measuring the
individual components of any compound
angle.

The “ Marlco ” tool protractor is a preci-
the bearing

sion instrument, end of the

The ¢ Marlco™ tool protractor.

pointer being hardened and tempered, thus
ensuring long life. An indent plunger
locates the upper bracket (carrymv the main
scale), in the zero position, and it is in this
position that the majority of angles are
measured. The price, packed in a steel box
with instruction card and table of suggested
tool angles, is £6 s5s.

Ex-Government Radio
Equipment

THE Clydesdale Supply
Co.,, Ltd., have just
issued their new list (No. 7)
of Ex-Government electronic
and radio equipment. This
handy list, which runs to
236 pages, includes such
items as accumulators, ampli-
fiers, cathode - ray tubes,
chokes, condensers, television
equipment, metal rectifiers,
transformers and a host of
other components in_demand
by experimenters. The list,
which is priced at 6d., is
obtainable from the above
firm at 2, Bridge Street,
Glasgow, C.5.

rubber
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\M RANGE

FOCUSING TORCH

This latest addition to our range of American Type Focus-

ing Torches uses flve U2 type ‘batteries.

Solid brass nickel-plated construction with pull out
carrying loop in base and spare bulb container.

ADJUSTABLE RING FOCUS HEAD

This torch is specially suitable for protective purposes.
Other long beam torches as previously advertised are still

available as foliows -

TypeG.

Type A. 700ft. beam range, otherwise as above 15/11 } Post

600ft. beam range, smalldiameter head
for concentrated beam, otherwise as above 13/11

e DN 1o

Complete with bat-~
teries and b
FULLY GUARAN-
TEED. 3lin. dia. head.
15in. overall
length. Spare
batteries 5d. jww
each. Spare bulbs, ‘
9d. each, =

Free.

MOTOR ALTERNATORS

A super Admiralty equipment in grey
steel cabinet. With a D.C. input of 24
{ully regulated output of 230v 50 ¢/s. A 1s
obtained. The eqguipment 1ncorpora\‘,es a
starter switch, and the output is metered
by means of an A.C. Voltmeter, A control
switch and fuses in both A.C. and D.C.
circults are also incorporated. £4
Rating 80 watts, BRAND NEW.

STORAGE BINS

A useful steel bin. Size 6in. x 5in. x 14}in.
Open at both ends (6in, x 5in.), and rein-

forced at the open ends. Fixing 2/ 11
bracket fitted. Plain matt
black. past free.

MINE DETECTORS

Brand new equipment com- 79/6
plete in transit case as pre-
viously advertised. . carr. paid.
FLEXIBLE COUPLERS ¢ for
An insulated spindle coupler 5 6
to take in. dia. shafts. Outside /
dia. of coupling 1}in. post frec.

CANVAS JACKETS

A very durable men’s canvas jacket.
Ideal for cyclists, mechanics. |
working in garage, etc. Two
pockets fitted. Two sizes.

EYESHIELDS

post free.

For the cyclist, motor-cycllsc etc. As
supplied for use in anti- fOI"
gas measures, Ideal for pro-
tection of eyes when using grind- 3 /6
stone, lathe, etc., or for working
underneath car chassis, etc. post free.

TAPE AND WIRE RECORDER
MOTORS MADE BY B.S.R.

This small induction motor is specially
designed for magnetic and wire
recorders Absolutely siles iu operatiqn

virtually free from vibration.
Minimum stray magnetic fleld.
For A.C. mains 100-250 volts 50

cycles. rost free,

100 WATT AUTO TRANS-
FORMERS

Small, sturdy and reliable auto-trans-

former, for using 110 volt equip-
ment on 200- A.C, mains
or vice versa. BRAND NEW, 9d. postage.

Terms : Cash with Order

MAIL ORDER SUPPLY CO.
The Radio Centre
33, TOTTENHAM COURT ROAD,

LONDON, W.1 b
Telephone : MUSeum 6667/8/9

TAKE UP PELMANISM —

For Progress and Prosperity

PELMANISM is a working course

in Practical Psychology directed
to the needs of the average man and
woman

The Pelman Course is based on
over 50 years’ intensive study con-
current with experience in dealing
with the difficuities, failings, fears,
aspirations and ambitions of more
than 750,000 men and women of all
ages and occupations in all parts of
the world.

You would like your affairs to
prosper and your income to increase.
Pelmanism will help you to achieve
this and will enable you to develop
that zest for living which comes with
an awakened mind; also with
quickened mental powers, yous
awakened ability will cnable you to
enjoy those purchasable pleasures
that come with extra money.

The Pelman Training is scientific,
precise and individual. It can help to
make this year a fruitful one for you.

Pelmanism will rapidly and per-

manently banish such defects and .

weaknesses as :—Worry, Frustra-
tion, Indecision and Lack of Con-
fidence.

Remember—Everylhing you do is
preceded by your attitude of mind

HOW TO LEARN LANGUAGES
The Pelman Languages Institute
teaches French, German, Spanish and
ftalian without translation. Write for
particulars and specimen lesson of the
language that interests you, which
will be sent gratis and post free.
Reduced fees for serving and ex-Service

members of H.M. Forces
Pelman Languages Institute,
130, Norfotk Mansions, Wigmore Street,
London, W.1.

A True Philosophy

It will keep your mind vigilant
and self-reliant, and develop such
valuable posmve qualities as Initia-
tive, Concentration, Optimism and
Self-Confidence.

Pelmanism is a true philosophy of
living for ordinary - sensible people
who wish to make the best of
themselves at all times and under all
circumstances.

Reduced fees for serving and ex-Service
members of His Majesty’s Forces
(Apply for Services Enrolment Form)

The general effect of the ‘training
is to induce an attitude of mind and
a personal cfficiency favourable to
the happy management of life.

Send for the Free Book
The Pelman Course is simple and
interesting, and takes up very little
time ; you can enrcl on the most
convenient terms, The Course is
fully described in a book entitled
*“ The Science of Success,” which will
be sent you, gratis and post free, on
application to:—

PELMAN INSTITUTE,
130, Norfolk Mansions,
Wigmore Street, London, W.1.
Established over 50 years. Calleps welcomed.
a POST THIS FREE COUPON TQ-DAY "
: To {he Pelman Institute, :
: 130, Norfolk Mansions, Wigmore :

Street, London, W.1. E

** The Science of Success,”

please

MAKES MANY
PERMANENT
MODELS

and utility objects,
fromsimpleinstruc-_
tions in illustrated”
Booklet—please
read below.

ONLY 4P

IN STAMPS
BRINGS BOOK

showing how such models as those above, and many others,
can be made, without skill or special tools, from Sankey’s PYRUMA
Plastic Cement. Ready for immediate use in its plastic state,
Pyruma sets or bakes to stone-hardness, and can be painted or
enamelled in all colours according to instructions. Therefore
realistic natural-colour models can be made from Pyruma, including

HOUSES, BUILDINGS FOR MODEL RAILWAYS, DOCKS AND
BIRPORTS, SHIPS, MODEL FURNITURE, ANIMALS, FIGURES,
RELIEF MAPS, Etc. as well as utility objects such as ASH TRAYS,
BOOKENDS, MENU HOLDERS, PAPER WEIGHTS, ORNAMENTS
and DECORATIVE OBJECTS.

-Pyruma is inexpensive, and easily obtainable in tins from Iron-
mongers, Art Material Dealers and Hobbies Shops. Send 4d. in
stamps to the address below for illustrated Instruction Book.

SANKEYS

PYRUMA

PLASTIC CEMENT

Dept. 4

ILEORD ESSEX

EST. 1857



The 84 pages of indexed place-to-place road routes are
invaluable to the tourist, rendering maps unnecessary.

VERY Cyclist’s Pocket Book, just published at 7/6, or
7/10 by post from George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.z., contains 400

pages and 118 illustrations, is a pocket book in the real sense.
Measuring only 5in. by 33in., it contains facts, figures, form-
ulz and data never before published, on almost every aspect
of cycling.

It is a technical pocket book and a general pocket book,
the need for which has been felt ever since the author’s
previous - volume, Every Cyclist’s Handbook, a best seller,
went out of print over 12 years ago. This present volume,
which will be a constant companion to the cyclist, the cycle
tourist, the cycle mechanic and the technician, is packed
with’ information not to be found in any other one book,
It deals with every part of the bicycle, including maintenance.
overhauling and re-enamelling.

Apart from the technical information there are no less
than 84 pages of indexed place-to-place road routes, which
will save a great deal of map hunting, and, in fact, for
ordinary touring purposes render maps unnecessary.

The book is lavishly illustrated, and the following list of
section headings indicates its truly comprehensive nature :
Bicycle Measurements ; The ¢ Gear >’ of a Bicycle ; Frames ;
Standard Frame “Angles ; ‘Handlebars ; Saddles; Brakes ;
Pedals ; Chains ; Chain Wheels and Sprockets ; The Variable
Gear Hub ; Derailleur Gears; Tyres ; Rims; Clothes and
Equipment ;' Tandems ; Lamps; Cyclometers ; Adjusting
Bearings ; Re-enamelling a Bicycle ; Overhauling a Bicycle ;
Wheel Building ; Calculating Spoke Lengths; Summary
of Cycling Law; Touring; Touring by Numbers ; Map

30 NEWNES PRACTICAL MECHANICS - Sepk_ember-Octolzer, 1950

Just Published

- The Handliest
 Pocket Book

S

Cyclists

A New 400-page Pocket-size Reference

Book, Road Guide and Technical Hand-
book for Cyclists, Written by F. J. Camm

Reading ; Road Routes Simplified ; Cycle Camping; Touring
Abroad ; Interesting Cycling Facts; Nationa! Clubs and
Associations.; Railway and Cloakroom Charges ; Calculating
Speed from Pedal Strokes ; Table of Gradients ; Constants
for Reckoning Speeds ; Table Showing Speeds per Hour;
Gear Table for Single-speed Machine ; British Standard
Cycle Threads; Cycle® Threads for Spokes and Nipples;
Lighting-up Variations ; Road Records and Routes ; Records
and Standards ; Women’s Road. Records ; Principal Road
Routes of Great Britain ; Road Statistics ; and Bicycles in
Use Throughout the World. :

The technical information includes: The Proportion of
Cycle Screw Threads ; Chain Sprockets and Chain Wheels ;
Spoke Lengths’; Speed.in Miles per Hour ; The Three-speed
Hub; etc. etc. A fascinating section is that entitled
¢ Interesting Cycling Facts.”

The auther of this volume needs no introduction to
cyclists. He has been intimately associated with the industry,
pastime and sport all his life. Famous as the author of many
standdrd ‘text-books on engineering, radio, mathematics and
television, and as editor of an important group of technical
journals, he has served on many important cycling com-
mittees, was founder-editor of The Cyclist, founder of the
Cyclist Road Club, founder member of the Roadfarers’
Club, Famous Time-keeper and expert on Horology. He
CYCLIST*S still maintains an active interest in cycling as a- pastime,

as his articles in The Cyclist Supplemenz to this journal
“BIBLE" indicate. His shrewd criticisms are valued through cycledom,
and his advice on-all cycling topics is keenly sought.

The publication of this book is an event because it represents
the accumulated: knowledge of a lifetime, and makes good a
serious gap in cycling literature.

The handy size of this 400-page pocket book, packed with hundreds of facts and
Jfigures, 1s apparent from this illustration.
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GALPINS

ELECTRICAL STORES

48, HIGH STREET, LEWISHAM,
LONDON, S.E.I3

Tel. : Lee Green 0309. Nr. Lewisham Hospital.
TERMS : CASH WITH ORDER.
NO C.O0.D.

THURSDAY EARLY CLOSING.

EXTENSION P.M. SPEAKERS, 3}in.
by Johnson & Phillips, will handle 1} watts.
New boxed, 716 each. Post 9d.

EX R.AF. MICROPHONE TESTERS.
These contain a 2kin, scale 0 to 450 Micro-
amp meter shunted to | miamp. calibrated
0 to 10 volts movmg coil, complete with
1 mA., rectifier, "Mike trans(ormer, ’ etc.,
all contained in polished wood box, as new,
1716 cach.

MAINS TRANSFORMERS, 200/250
volts input in steps of 10 volts, output
350101350 volts 180 miamps., 4 volts 4 amp.,
5 volts 3 amps,, 6.3 voits 4 amp., 37/6 each,
ditto 500/0/500 volts 150 mliamps. 4 voits
4 amp., 5 volts 3 amp., 6.3 vons 4 amip.,
4216 each ; ditto 425101425 volts 180 mi
amps. 6.3 volts 3 amps. twice, 5 volts 3
amps. (Williamson Amplifier), 3916 each ;
ditto, 350/01350 volts 180 miamps. 6.3 volts
8 amps. 5 volts tapped 4 volts 3 amps.,
3916 each..

EX RAF. D.C. TO D.C. MOTOR
GENERATORS, 24128 volts input, 1,200
volts 72 mlamps. output, as new, 716 each,
post

MAINS TRANSFORMERS, 230 volts
A.C.,, 50 cycs. input 7% volts 50 z2mps.
output, 52/6 each, carriage 5/-, another
auto wound, output {4 and |7 volts output
at 30 amps., 35/- each, carriage 316 ; another
with 2 x 4 volt 20 amp. windings, 25/- each,

PRE-PAYMENT Ii- SLOT ELECTRIC
LIGHT CHECK METERS, all elec-
trically guaranteed, 200/550 volts 50 cycs.

| ph., A.C. input, 2§ amp. load, 2716 each ;
S amp. load, 35/- each ; 10 amp. load, Q216
each ; 20 amp. load, 501~ each, carringe 2-

extra ; in quantities of one dozen or more
a special discount of 10%.

POWER TRANSFORMER AUTO
WOUND voltage changer tapped 0, {10,
150, 190 and 230 volts at 1,600 watts,
(5151- each, carrlage 316 ; ditto, 2,000 watts,
£6151- each carriage 3'6 another tapped
0, 110, 200, 230 volts at 350 wates, at 476
each carriage 2/-.

MAINS TRANSFORMERSmput 2001250
voits, 50/1 in steps of 10 volts, output
tapped 0, 6, 12 at 24 volts at 10/12 amps,,
471- each ; ditto as above but at 25/30 amps.
output, 6816 each.

MAINS TRANSFORMERS, 200/250
volts 5011 ph., in steps of 10 volts. OQutput
500101500 vol:s 300 miamps., 6.3 v. B a,,
63v.Ba,63v.4a,5v.4a,4v. 42, at
6716 each: another same input, outputs,
450/01450 volts 300 miamps., 6.3 v. B a,,
63v.Ba, 4v.52a, 5v.4a, at 62/6 each,
CELL TESTING VOLT-METERS, mov-
ing coil, reading 3i0/3 volts by well-known
makers, complete with test leads, 7/6 each,
MAINS TRANSFORMERS, 200i250
volts, input in steps of 10.volts, output
350101350 volts 300 mlamps., 4 volts 4 amp.,
5 volts 4 amp., 6.3 voltz B amp., 6.3 volts
8 amp., 62i6 each. Smoothing chokes {0
Henry 100 mlamps. 200 ohms D.C. resis-
tance, 5/- each,

MAINS VARIABLE SLIDER RESIS-
TANCES, protected type, by well-known
makers, 450 chms, .9 amps., 2216 each ;
ditto, 1,500 ohms to carry .45 amps., 22/6

each, not protected, 0.4 ohms, to carry
25 amps., 10/- each; 14 ohms to carry
114 amps., 12/6 each.

EX GOVERNMENT AUTQ WOUND
TRANSFORMERS (as new), 1,000 watts
output 115/230 volts or vice versa, £4/10/-
each, carriage 5/-; another [,000 watts
from 5 to 230 volts with various tappings
inclusive of 110, 150, 60, 90, ctc., etc., all
tapping at 1,000 watts, £5/10/- each, carriage

paid.

MAINS TRANSFORMERS, input 200/
250 volts in steps of 10 volts output
350101350 volts. 300 mlamps. 4 volt 8 amp,,
4 volt 4 amp., 6.3 volts 6 amp., 3.6 volts 2
amp., tapped at 2 volts (electromc) at 5746
each ; another same input as above, output
500!350/0I350’500 volts 250 mlamps. 5
volts tapped at 4 volts 4 amps. twice, 6.3
volts tapped at 2 volts 2 amps., 6716 each.
MAINS SMOOTHING CHOKES by
well-known makers, weight 7lbs. for 50
cycle mams, 415 henries at 250 mlamps.
D.C., resistance 50 ohms, [I5/- each,
carriage /-,

EX R.AF. ROTARY CONVERTORS,
24 volts D.C. input, 50 volts 50 cycs, !
phase at 450 watts output complete with
step-up Transformer from 50 to 230 volts
at 450 watts, £8/10/- each, carriage paid.
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HOBBY KNIVES and TOOLS

with interchangeable

You do finer work faster with
The
sharp blades are the sharpest

X-acto knives. scalpel-

you can buy—and they stay
sharp. They do not bend
over or work loose, the

draw collet of the X-acto
handle holds them in a
vice-like grip—yet they
can be changed in a few
There
thirteen blade shapes

seconds. are
for special jobs, and
the larger knife
takes punches,
gouges and

routers as well.

‘No. 5 Knife

for really heavy duty.

‘No. 2 Knife

for normal cutting.

No. | Knife

for light and delicate

Takes all blades, the k. Tak 1

six gouges, the four Takes all thirteen ;(:; 10, a] :’s 1: a::;
T AN oo blades. Withone 17. With one
oneNo. 19 blade, 5/6 No. 22 blade, 2/6 No. 11 blade, 2/6

Write for details of the complete range of X-acto knives and tools;
* and the name of your nearest stockist.

TRIX LTD

OLD BURLINGTON ST., LONDON, W.I|

SCALPEL-SHARP BLADES |
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HIGHSTONE UTILITIES

Crystal  Sets,
Qur latest Model
{8 a real radio
recetver, which
is fitted with a
permanent crys-
tal detector.Why
not have a set in
your own room ?
918, post 6d. De
Luxe Receiver
lished oak

18/6,

Spare Permanent Dotectors

hen ordered separately, 2/8. With cllps
and screws, 2/10, post 3d. Headphones
brand new, S. Brown. G.E.C., e
23!-, and super-scnsltlve 30/~ apah- nost. t 8d.
New Headphones, 10/- a pair. Balanced
armature type (very senslme), 12/6 a pair

New Single Earpiece

. 6 ; .
earpiece, 2/-, pos! . Headphones i
good order, 468 and 5’6 (better qualit:

7/0) all post 80. Headphones with moving
oil mike, 15/-~. Similar phones with

throat mikes, 12/6, post 8d.

Cords. 1/3 a palr, post 3d.

Headphone
Replacement
Bands, 1/3, post 4d. Wire Bands. 6d.
(AU Headphones listed are suttabic for

with our Crystal Sets.)

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

'supply light in bhedroom or larder, etc.

RICE 8/-, post 8d. BELLS for use with
elt.her the above or battertes, 8/, post 6d.
“Big Ben * Chimes. Housed in Cream
Plastic Case. Easily connected to give
Two-Note Chime from Front Door, and
Singie Note from Rear. Operates from 6-8
{8“ Batterles or Transformer. 158, post

Ex-R.A.F. 2-valve (2-voH) Microphone
Amplificrs as used in 'plane inter-com.,
in self-contalned metal case : can used
to make up a deaf ald outfit. intercommuni-
cation system, or with crystal set; complete
with valves, 20/-, post 1/8. Useful wooden
box with partitions to hold amplifier, 2/-
extra. Ditto, less valves, 10/-. One valve
amplifier, complete with valve, 8/8, post 1/-.
Hand Microphones, with switch in handle
and lead, 4/-. Similar instrument, moving
coll, 7/6, post 8d.

Sparking Plug Neon Testers, with vest-
pocket clip, 3 3, and with gauge, 3/6, post 3d.
S.B.C. Ncon Indlculor JLamps, 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, 8/-, post 6d.
Standard Iron with adjustabie bn. 200/250
v., 60 watts, 9’6, post 6d. Heasy Duty
Iron, 150 watts, 12 6. post 8d. All parts
replaceable and fully guaranteed. Small
Soldering Irons, for use on gas, 1/4, St
4d, Resin-cored solder for easy soldering.
6d, packets, or 11h. reels, 6/-, postage extra.

Mierophones.—Just the thing for im-
promptu concerts, room to room communi-
cation. etc. Bakelite table model, 8/9 :
Suspension type, 8'6. Post 6I.  Mike
Buttons (carbon), 2/-. Moving Coll, 4/6 ;
‘n-nnsl‘mmer\. 5'-. All post 4d. each.

Rolnry Trnnsfurmc-rm 24v. input . Output
1,230 v. .2 amp. in case with suppressors,
etc., easily con\erted to run as a high

Al

volt,age motor., 25'-, carr. 3'6. s0 12v.
input Ou ut. 6v. 5 am 150 v. 10 mA.,
and mA.. 6 carriage 3/6

\lorso l\oye —Swnuara size keys wlred t.o
work Buzzer or Lamp, 8/-. post 1{
smaller keys, 2/6. post 4d. ISUZL ;RS.
3 -, or heavv duty. 4 8. post 5d.

Tormlmlls, brass, 2BA. mounted on strlp,

6d. pair. .0005 Airspaced Variable Con-
densers, 2/6, post 4d. twin gang with
post 40, 24volt 15 m/m.

trimmers, 28,
M.ES. Bulbs for model rallways, etc..

1/~ each 10/- doz.. post 4d Wander Plugs,
Brass, 1/6 doz., post 4d. Fuses.—I amp,,
1itn,, packct of 10, 2r6. post 3d. Also 150 mA,
and 250 mA. same price

Bargain Parcels of really useful equip-
ment, containing Switches, Meters, ocon-
densers, Resistances, Phones,
or double assortment. 158 ; treble. 25/-
All carriage paid, This country only.

¥ield Intercommunication Sets, complete
with ringing hand generator, bell, signal
lJamp, morse key, relay, in st,rong metal
case with circuit diagram, 25/- each, carr.
26 ; 476 pair, carr. 3/6. Ex-G.P. 0 Tele-
phone Twin Bells. with box. 5/,
Telephone hand generator. with handle. 7/8
post 1.6 . Bell, 4/8. post 6d.

Meters. 10v., 2iin. Rectifler (AC). in
wooden carrying case. 146 ; 15v.

mfe,, 8/6 ; 150v., 2in., me¢., 1-'3500
3lin’, mic,, 20/-; 6.000v., 31n., m/c., 57:6 %
5/600v,, 2in., m' double reading, 8=

c. %6 ; 3.5amp. 2in, T.C.,
; 4amp., 2)in.. T.C..'In case with switch,
718. Meter Movements. 2in. size with
magnet and case (500 microamp), 2/6. All
meters post extra
Money refunded 1l' not completely satisfied,

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

New Nlustrated List sent on request with
1d. stamp and S.A. Eq



Plans for a
mode! of the

Inca raft
¢ KON-TIKI’

The craft which dr:fted
from Peru to the South

Sea lIsles
Thor Heyerdahl, the builder of the
* KON-TIKI," believed that the South Sea

Isles were first populated by a fair-skinned
race, who fled from Peru by raft when the
Incas conquered them about 1,000 years
ago. To demonstrate that his theory
was plausible he and five companions, five
Norwegians and a Swede, made the same
journey on a balsa wood raft of the type
which the ancient inhabicants of South
America are known to have used and
which the Incas inherited from them.
it is an epic story which you should read
and commemorate by making a model of
Heyerd:hls ship.’ Four sheets of 2/8
plans size 20" x 15" post free

MODELCRAFT LTD.

77(L), Grosvenor Rd., London, S.W.I.

LATHES ARE SOUND
IN THE HEAD

Lists 2/- set. Refundable first order.

Thae Portass Lathe & Machine Tool Co.,
Buttermcre Rd. Tel: 51353. Sheffield 8.

REFILL YOUR OWN
BALL PEN

YISCOID REFILL KIT
Post Free 3/8 inc. tax.
COMPLETE WITH TOOL AND ILLUS-
TRATED FILLING INSTRUCTIONS
CONTAINS SUFFICIENT INK
FOR 15 AVERAGE REFILLS
AVAILABLE IN BLUE, RED
& GREEN
TRADE ENQUIRIES INVITED

VISCOID INKS (P-M),
6, SHERLOCK MEWS,
BAKER ST.,, LONDON, W.I,
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The STEPPING STONES
TO SUCCESS!

Don't hesitate about your future !
confident that The Bennett College will see
you through to a sound position in any career
The Bennett College methods

There's a friendly, personal
touch that encourages quick progress and
makes for early efficiency. Take the
first important step NOW

" 24

you choose.
are individual.

CHOOSE

YOUR CAREER

Accountancy Examinations

Agriculture

A.M.1 Fire E. Examination

Applied Mechanics

Auctioneers and Estate Agents.

Aviation(Engineering and Wireless)

Blue Prints

Boilers

Book-keeping,© Accountancy
Modern Business Methods

Builders’ Quantities

Building, Architecture and Clerk
of Works (A,R.I.B.A. Exams,)

Carpentry and joinery

Chemistry

Civil Engineering

Civil Service .

All Commercial Subjects

Commerclal Art

Common Prelim. E.).E.B.

Concrete and Structural Engineer-

and

ing

Diesel Engines

Draughtsmanship, all Branches

Engineering, all Branches, Subjects
and Examinations

General Certificate
Examination

General Education

G.P.O. Eng. Dept.

Heating and Ventilating

Institute of Housing

Institute of Muricipal Engineers

Journalism

Languages

Mathematics

Metallurgy

of’ Education

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

CUT THIS OUT

COUPON.

Goforward,

and fill in the coupon
below.

Mining, all Subjects
Mining, Electrical Engineering
Motor Engineering
Naval Architecture
Novel Writing
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
Salesmanship
Sanitation
School Attendance Officer
Secretarial Examlinations
Sheet Metal Work
Shipbuilding
Shorthand (Pifman’s)
Short Story Writinz
Social Welfare
Structural Engineering
Surveying (R..C.S. Exams.)
Teachers of Handicrafts
Telecommunications
City and Guilds)
Television e
Transport Inst. Examination:
Viewers, Gaugers, Inspectors
Weights and Measures inspectors
Wireless Telegraphy and Telephony
Works Managers

MIDLAND INSTRUMENT CO.

For Govt. Surplus Stock, etc.

SERIES MOTORS, 12 v. 20 amp. D.C.,
i h.p., fitted § in. shaft, weight 9 lbs.,
the ideal motor for electrically pro-
pelled vehicles, electric lawn mowers,
etc., new unused, 15/-, post 1/6. AUTO
TRANSFORMERS, 1.6 kva., 230 V.
1 phase 50 cycles, tappings for 40-80- |
110 120-150-190 v, at 7 amps., new unused
45/-. carriage ‘5-, BELL TRANS-
RMERS, input 200-250 v., cutput
4 and 8 v. at § amp., new unused, 2/6."
post Td. RECTIF] S, full wave
selenium, A.C. input 15 v., D.C. output
l?uv“% 14 amp., new unused 7/6. post 7d.

SION HEATERS, for water
. A.C/D.C., 500

Type 34, b
output 200 v. at
2 amp., new unused condition, 5/-,
post 1/6. BOX KITES, dinghy antenna
type, in metal containers with screw
cap with special flying cord, new unused,
usual price 12/6, to clear 10/-, post 10d.
ROM] VACUUM PUMPS, also
suitable as air compressors, rotary
vane type gives constant pressure at
approx. 30-40 Ibs. sq. in., fitted 2in

long +in. dia. shaft, new unused 10-
gost 1/4. MOTORS fitted enclosed fan
lowers, 12-24 v, A%D.CA. new unused

/8, pos INS MOTORS,
200-! v. , sujtable for stirrers,
fans, etc., fitted 3/16in. shaft, 4ln.
long, 2Mn. a., '7/6, post 1/-

SCOPIC INGHY MAST! length
14in. extends to 7ift., base {ln. tapers
to 7/16ln,, weight 6 oz, ideal for
aerfals, microphone stands, tents,

fishing rods, etc., new unused 5/-, post
7d. THERMOSTATS, glass enclosed,
cuts out at 120 deg, **'F,” new unused
2/8, t 3d. NEON LAMPS, s.b.c.

wound on vitreous steel,
control knob, 1 ohm 12 a.mp.,| new

bakelite cases slze 6in. x 2in. x 2in.,

5-plate type with wood or zin¢ separa-

tors, suppued dry, new and unused,

5[- post 10d. 3 for 136, post 14 ;
for 4/~ post 1/6.

H dreds of other interesting Radlo,

Electronic and Mechanical {tems.

Send S.A.E. for current lists.

MOORPOOL CIRCLE,
BIRMINGHAM, 17.
Tel, : HARborne 1308 or 2664,

iIF YOU. ATTEND TO THIS NOW IT MAY MAKE A
WONDERFUL DIFFERENCE TO YOUR FUTURE

A BN A BN SEK BN BN Y N YT NG S B B B SNS) SN EnY BN BN ONK NN S BN B

=

To DEPT. 76, THE BENNETT COLLEGE LTD.

SHEFFIELD, ENGLAND

Please send me (free of charze) particulars ol..,..veeuvesuonees

Your pnvate -advice about.......qeerenrenn
“(Cross out fine which does not apply)'

g PLEASE WRITE IN BLOCK LETTERS

NAME.......

ADDRESS ,

coeptactsitcercarevarsasessenacqansne

LONG-PLAYING RECORDS AND
RECORD PLAYERS by Decca now
available from stock. Send 2id. for
list of 1st release records and Record
Players (33 1/3 r.p.m.) with pick-up
(Prlce £8 18s.). Records available from
post. G.P. 20 Pick-ups, 71/5.

SENSATIONAL NEW AMPLIFIER
by N.R.S.: The Symphony No. 1 is
the most flexible on the market today |
Three separate channels giving entirely
independent control of bass, middle
and top, also scratch cut for records.
Gram. and Tuner inputs, 5 watts un-
distorted output matched to 3 or 15

hms, HPrlce

Tuner built on handsome black-crackle
chassis, Woden mains and output
transformers Price 13
No. 1 H-QUALIT\ 'TUNER,
specially recommended for above
amplifiers  and Leak, Williamson,
Charles, Rogers and other quality
amplifiers. L. and M. wave T.R.F.
with 1mpedance detector,
flluminated ** Alrplane ™ dial with
escutcheon and glass, virtually dis-
tortionless. Price of Complete Kit.
£4 108.. or Ready Built, £5 10s.
No. 2 ALITY SUPERHET
TUNER, L. M. and S. wave, large full-
vision dial assembly, spin-wheel tuning.
As Kit, £7 10s. Built, £8 10s.
I-ULLHARGAINCATALOGUI‘zl(I
TERMS C.W.0. or C.O
N.R.S., 16, ' Kings Colleze Rd.,
London, N.W.3. Primrose 8314,

MAKE MONEY IN
YOUR WORKSHOP

SE’I‘SolCLEARCOSS’l‘RUC’l’IONAL
DIAGRAMS and Instructions for .
BUILDING YOUR OWN
(1) TOY, MODEL or WOOD-
WORKER'S LATHE, 3/8.
(2) Power or foot treadle drive FRET
JIG SAW MACHINE, 3/6.
(3) Ball bearing Table Model CIRCU-
LAR SAW,

{or 9/~ for the three.)

ALL these well tested, simpie machines
can be built FASILY from READILY
ORBTAINABLE JPARTS Al
MATERIALS ONLY and will turn out
101 Saleable articles for the shops and
market. Prompt posting,

P, M, BARHAM, Bridge Avenue,
St. Sampsons, Guernsay, C.L
. L

St el
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QUERIES and
ENQUIRIES

A stamped, addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 8 (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 Strect, Strand, London, W.C.2.

Matt Black Finish on Zinc

I WOULD like to produce a matt black finish on

zinc, such as is obtained on brass, by heating,
dipping in copper nitrate and immediately
re-heating. i

1. have tried dissolving zinc in nitric acid to
obtain zinc nitrate and proceeded as for brass,
but no blackening took place. Any advice you can
give me will be appreciated.—A. Leone Ganado
(Malta).

ZINC will not behave chemically in the same wa
as brass because it is an altogether different metal.
Zinc does not chemically blacken very well, so that it
might be advantageous, if you want a very good job, to
copper-plate the zinc, and then to blacken the copper
deposit by immersing the article in a weak solution of
sodium sulphide, -
If, however, you want a direct chemical black staining
of the zinc, immerse it in the following solution at a
temperature of about 100 deg. F. (38 deg. C.) until a
black colouration of sufficient intensity has occurred :
Nicke! chloride a6 00 .. 20Z.
Ammonijum chloride (sal ammoniac)

30z.
Ammonium thiocyanate (ammonium sul-
- phocyanide) . K . 10Z.
Zinc chloride bo 0o ve

.. joz.
Water .. . .. 0o .. % gallon

Cementing Rubber Sheeting to a Concrete
Floor

CAN you give me any information concerning

the adhesive to be employed to stick rubber
sheeting to a concrete floor 2—K. C. Pugh (Stret-
ford).

FOR cementing rubber sheet to a concrete floor
you can use either a compounded rubber solution,
which, we think, you will be able to obtain in your
district from the Greengate Rubber Co., Salford, or
from Messrs. F. Reddayway and Co., Ltd., Pendleton,
or, alternatively, ﬂou can employ a bitumen solution,
which would be ¢ eaper and quite as efficient, |

Assuming that you elect to employ a bitumen
solution. This, you may be able to obtain from Messrs.
James Beard, Lid., 16, Great Ancoats Street, Man-
chester, You can either use such material or one of the
black bituminous paints supplied by Wailes Dove
Bitumastic Co., Ltd., Collingwood Buildings, New-
castle-on-Tyne. .

To 1 part (by vol.) of the bitumen solution, add
3 parts of paraffin or white spirit. Brush this liberally
on to the concrete floor and let it dry to the tacky stage.
Treat the underside of the rubber sheet in a similar
way, Then, to each of the contacting surfaces apply
the full-strength bitumen paint, thinly but quite evenly.
Let these dry to the tacky stage. Finally, lay the sheet
down in contact with the floor, and, preferably, use a
heavy roller so that air pockets are not left between the
floor and the sheet.

This procedure will give good contact, and after a
few days the rubber flooring will be found to be cemented
firmly in position.

It should be borne in mind, of course, that rubber
sheeting cemented by this means is very difficult to
take up again without damage. If, for any reason, it
should ever be required to remove the sheeting from the
floor, you would have to rely on the solvent powers of
hot paraffin,

“ Decarbonising ” Solutions

WHEN dcearbonising my two-stroke motor-
cycle 1 find it easy enough to clean the
piston and cylinder head of carbon, but experience
great difficulty in cleaning the exhaust and
silencer. The baffles in the silencer prevent me
from scraping the carbon, etc.,, out. Can you
suggest a simple method ?—F. H, Duggins (Bir-
mingham).

DISSOLVE in a bucket of water $1b."each of sodium
metasilicate and trisodium phosphate. Dis-
mantle the silencer and immerse it, with other necessar
parts, in the solution for two or three days. This wiil
remove the oil and grease and will loosen the carbon
deposit. Alternatively, you can usein the seme volume
of water 3lb. caustic soda. In this case the solution must

NEWNES PRACTICAL MECHANICS

not be placedin a galvanised bucket because the caustic
solution would dissolve the zinc coating of the bucket.
- There is no ordinary substance which has the
slightest solvent effect on carbon, Hence, practically
speaking, carbon cannot be dissolved away, despite
all statements to the contrary. The grease which
accompanies the carbon deposit, however, acts as a
binder, and when this oil and grease has been dissolved
away, the carbon is usually in a loose condition so that
it is easily dislodged by knocking or scraping.

Naturally, every trace of the solution must be
removed {rom the parts by thorough rinsing before
they are reassembled. -

If the silencer is highly plated outside, it is not
advisablc to immerse it bodily in the solution. In this
case you will have to fit a bung to one end of it and then
fill it up with the solution so that the latter does not
make contact with the alkaline liquid.

Not all highly-finished platings are susceptible to
strong alkalies, but many are. Hence, it is best to be
cautious about the matter when applying such alkali
treatment.

Readers are asked to note that we have
discontinued our electrical query service.
Replies that_appcar in these pages from
time to time arc 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.

Preventing Tarnish on Drawing Instru-
ments

CAN you suggest a method of removing and
preventing tarnish on drawing instruments ?
—G. W. Mayes (Northampton).

\WB cannot give you a *‘ general '’ method for removing
and preventing the tarnish on drawing insiru-
ments. It all depends on the metal from which the
instruments are made. Assuming, however, that these
are brass and steel, you can only remove the tarnish
by fine glass-papering, because ® chemical solution
which would remove tarnish from brass might blacken
the steel, and vice versa. Hence, with these instru-
ments, it is not safe to use any chemical treatment.
To prevent the re-formation ¢ f the tarnish, the metal-
work, after rinsing and drying and final polishing, must
be lacquered. A good and simple lacquer for this
purpose can be made by dissclving film scrap (clear

THE P.M. BLUEPRINT SERVICE

12FT. ALL-WOOD CAI;JOE.‘ New Series. No. |.
Is. 6d.

10-WATY 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. 5s.
F. J. CAMM’S FLASH STEAM PLANT.* New

Series. No. 5. Ss.
SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6. 5s.*

ELECTRIC DOOR-CHIME. No. 7. .35, 64.*

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. I, 3s. 6d.®

PANTOGRAPH. New Series. No, 12, Is. 6d.*

£20 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, [s.
OUTBOARD SPEEDBOAT
- 10s. 6d. per set of three sheets.
SUPER-DURATION BIPLANE®
Full-size blueprint, 2s,

The l-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®*—2

The above blueprints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House
Southampton Street, Strand, W.C.2.

g

An ® denotes constructional details are available, free,
with the blueprint,

<Epl

cellyloid) in a mixture of equal parts of acetone and
amyl acetate until a solution of varnish consistency is
obtained. About s drops of castor oil should be added
to every eggcupful of this solution so that it will drK
with a non-brittle, flexible film which will attac]
itself well to the underlying metal, and will not peel off.

Apply the lacquer to the metal i)z means of a camel-
hair brush. Two thin coats are better than a single
thick coat. The lacquer dries within an _hour or two
and will harden overnight. Have the metal very
slightly warm before you lacquer it, and do not hang it
up to dry in a cold, damp room. Remecmber that the
lacquer is inflammable. It must be'stored in a corked
bottle, otherwise it will rapidly evaporate.

You can buy lacquer of this type from Messrs. Wm.,
Canning and Cos, Ltd., Great Hampton Street, Bir-
mingham, the price being about 7s. 6d. per pint.

Fixing Graphite on Porcelain Tubes

PLEASE advise me how to fix blacklead on the
porcelain tubes of resistors by spray gun or
brush.—G. Rampartap (Kampala, Uganda).

TO fix a conducting blacklead (or graphite) to a
porcelain tube, first of all dissolve 10 parts of
gelatine in 9o parts of hot water. Brush this on to the
tube. When the coating is ncarly dry, dust the finest
blacklead on to it. The blacklead will adhere to the
tube and form a continuous layer with a conducting
upper surface.

This method only applies to unglazed porcelain
tubes because the gelatine solution will not spread
evenly on a glazed porcelain surface.

In this case you must brush a clear cellulose lacquer
over the porcelain surface. When this lacquer is nearly
dry, dust the graphite on to it as before, and then wait
until the lacquer has become properly dry. ‘The lacquer
will now hold the blacklead particles firmly, down to
the tube so that the graphite surface so formed will have
an upper conducting surface.

Damp-proof Whitening

WHAT are the ingredients by which I could
make a really good whitening ?

I wish to paint an old ceiling, and also the walls
of a basement, and would like something which
is damp-proof, and that will not rub off.—B.
Anderson (Kirkdale).

YOU tequire a flat oil paint for your: ceiling and
walls. First of all, prepare and clcan the
surfaces. Then brush over them a solution of hot
size made by dissolving five parts of glue in 95 parts
of hot water. Let the size dressing dry out thoroughly.
Then apply a flat white paint made according to the
following formula ;—
Pigment .. .. 70 per cent. (by weight).
Linseed oil (raw) .. 15 ,, 35 =53 E
Thinner (white spirit) 15 0 3 5

The linseed oil must have mixed with it about 10 per
cent. of liquid paint driers. This means that every
nine parts of raw linseed oil which you use must have
mixed with it about one part of paint driers. If you
omit the driers, the paint will dry very slowly.

For a white pigment you can use white lead, zinc
oxide, barytes (blanche fixe) ortitanium white, and the
piginent which you select can be “ extended” or
diluted by admixture of up to halfits volume of whiting.
The ingredients of the above formula are all mixed
very thoroughly together, the pigment being quite dry
before mixing. The resulting paint (which should be
of ordinary paint consistency) is then brushed on to

the surface. It should dry within 30 hours, Two thin
coats should be sufficient. It will resist water and will
not rub off.

If you want a cheaper water-paint, dissolve 10 parts
of glue in 9o parts of hot water, Then, using this
solution, make a cream with whiting. Use s for

ainting, as you would ordinary whitewash. This will
orm a sort of distemper which will not rub off, but
which will not withstand water. Do not add any blue
to the paint. It tends to give the whiting a dirty grey
cast.

Fixative for Colour Drawings

S there a method of fixing or preserving the
surface of a finished * pastel painting ”—
say, by spraying or some such method—to prevent
the picture being smudged and spoilt, yct have a
flat, glossless surface which will not reflect
unwanted lights ?—R. A. Smith (Bristol).

FIXATIVE liquids for spraying on to pencil, pastel

and watercolour drawings are made by most firms
of artists’ materjals manufacturers, and may be obtained
from any retail dealer in these products.

You can make such a fixative lic}uid by dissolving
four parts of gelatine in 96 parts of hot water. This
liquid, when sprayed on to the paper surface, will
cfiectively *“ seal > the pastel painting or drawing, and
willnot produce a glossy surface. Increased * sealing -
power of the liquid can be obtained by making the
gelatine solution stronger, but in this instance there is
some risk of the paper acquiring a semi-matt finish.

Instead of gelatine, you may use a solution of five
parts of polyvinyl acetate resin in 95 parts of isopropyl
acetate, but, in our opinion, the gelatine solution is as
good as any other. Please note t if the gelatine
solution is to be rectained in good condition for more
than a week, it must have a few drops of clove oil or
other antiseptic added to it, otherwise it will go mouldy
and will become acidic.

In giving this information, we feel bound to say that
many artists consider that fixatives have the effect of
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robbing a picture of a certain amount of its beauty
and brilliance in that the highlights and the whites
look dull afterwards. This is certainly true if the
fixative solution is too strong, but with a weak solution
we do not think that such would be the case.

Stripping Cellulose from Car Bodywork

CAN you inform me if there is any rapid method
* of stripping cellulose from car bodywork
preparatory to re-spraying ? .
Ivhave tried one brand of chemical remover,
but this is not very effective, and great difficulty
is expericnced in neutralising it before re-
spraying.—W. H. Timperley (Derby).

THE reason why you found the chemical paint~
stripper unsatisfactory for dealing with your car
bodywork is that these strippers usually contain wax
to retard evaporation of the solvents. Hence, after
stripping, the car bodywork would have a film of wax
adhering to it. You could remove this wax film bl:vl
going over the bodywork with a cloth charged witl
enzole, after which we think that you would find the
surface quite suitable-for re-spraying.

If, however, you elect not to use a proprietary
paint-stripper, you can remove the cellulose by wiping
over it a cloth charged with a mixture of two parts
acetone and one part amyl acetate. This may be diluted
with about 25 per cent. of its bulk of benzole.

To be of maximum efficiency, the stripping solvents
should be * matched ”” to the exact type of cellulose
medium used in the original cellulosing of the body-
work. You have, however, no means of knowing this.
Hence, the aboye can only be regarded as an * average
solvent mixture, but we think that you will find it quite
satisfactory.

Preventing Colours Fading

REQUIRE some means for preventing the sun
fading articles inside my windows, and
wondercd if there is any other system than that
of the orange Cellophane blind one sees in shop
windows. 2
If no other satisfactory system exists, could you
give me the name and address of the suppliers
of these Cecllophane blinds ?—J]. A. Johnson
(Penzance).

IF an article is intrinsically fadeable, the only possible
way of preventing it from fading is to prevent the
mctinic rays of the sun from impinging on it, It is,
mainly, the ultra-violet, the violet, and, to some extent,
« the blue components of sunlight which are responsible
for the fading of colours, By filtering the sunlight
through a yellow or an orange screen, these actinic
rays are held back. Consequently, the fading does not
take place.
There is no chemical substance with which you could
treat the glass of the window or the articles themselves.
Hence, the use of some sort of light-filter, such as a
vellow or orange screen, is essential.
Any of the following manufacturers of outdoor
wingow and sunblinds should be able to supply your
needs :—
Messrs. J. Avery & Co., Ltd,, 81, Great Portland
Street, London, W.1.

Messgs. John Unite, Lid.,, 291, Edgware Road}
London, W.2.

Messrs. F. W. Watkins & Sons, Ltd., Sandy Lane,
Camp Hill, Birmingham.

Messrs. G. Luffman & Co., Ltd,, Colston Yard,
Colston Street, Bristol.

-If you merely want the coloured Cellophane material
itself, send your inquiry to Cellophane, Ltd., Bridgwater,
Somerset.

You can obtain coloured * Perspex ’ sheet, which
perhaps you might find more durable, from Messrs. R.
Denny, 15, Netherwood Road, London, W.x14.

Varnishes for Field Coils
WISH to make some insulating varnish suitable

I for impregnating the field coils of small
electric motors, and have been advised that
shellac is unsuitable due to possible acidity.
Could this acidity be removed, or, alternatively,
could you give mec the formula for another suit-
able varnish, using cellulosec or some bitumen
compound ?*—H. W. O’Connor (Dublin).

HE acidity of ordinary shellac is usually very slight,
and even a single coating of ordinary shellac
varnish will not break down under 450 volts potential.
Any possible acidity in organic varnishes will not
affect any wires which are thicker than 0.02 in. diameter,
and even in the case of smaller wires than this the
corrosive action seems to cease as soon as the varnish
becomes dry.

The drawbacks to shellac varnishes are (a) that they
tend to absorb moisture, (b) that they are brittle,
Brittleness can be decreased to a large extent by mixing
in a few drops of castor oil per tablespoonful of the
varnish. o

Linsced oil varnishes are good, but only the surface
dries rapidly. The inner layers remain semi-dry for a
very long time afterwards.

i Bitumen varnishes are excellent as regards moisture
resistance, but they tend to soften atraised temperatures.
:You can, fmwever, make such a varnish by dissolving a
mixture of 3 parts Gilsonite and 1 part of medium soft
asphaltum in naphtha to the consistency required. This
will have a maximum flexibility.

I The bakelite varnishes are very good. You can
obtain these from Messrs. Smith & Walton, Ltd,,
Haltwhistle, Northumberland, or perhaps you may be
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able to obtain particulars of the special impregnating
‘varnishes direct from Bakelite, Ltd., 18, Grosvenor
Gardens, London, S.W.1.

Itis essential to ensure that the windings are perfectly
dry beforé applying any type of varnish, otherwise the
insulation may tend to break down owing to ionisation
caused by the entrapped moisture. A good type of
cellulose varnish is made by dissolving scrap film in a
mixture of equal parts of acetone and amyl acetate. The
* solution is attained by shaking the ingredients in a bottle

until the right consistency is obtained. The solution
should be plasticised by the addition of a teaspoonful
of castor oil per pint of the varnish.

Hot-water System

FOR economical reasons I have to install my

own hot-water system. Your comments
on the enclosed diagram would be greatly
appreciated. In particular I would like to know
if the pipe sizes are correct, the effect of varying
size cold-water tanks, i.e., 30, 40 or 60 gallons, and
the causes and cure of airlocks.

The cold tank is in the loft, hot tank, bath and
basin on the first floor, and boiler, gas copper
and sink on the ground floor.—A. Green
(Walthamstow).

YOUR hot-water system layout is quite correct. The
pipe sizes are quite satisfactory, and there is no
effect on the efficiency of the system of a cold-water
tank. Provided that the capacity of the tank is sufficient
to fulfil the immediate demands of the hot tank and
of the direct cold water demands which may be made
on it at any given moment, the working of the system
as a whole will not be influenced. In modern times,
there hasalways been atendency to install smallersizes
of cold tanks in preference to the 60 or more gallon
lead-lined, wood-cased tanks which were formerly
common. 3
In your area, keep the pipes as large a bore as possible
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Diagram of a hot-water system (A. Green).

in order to minimise troubles arising from furring and
deposition. This precaution would not be necessary
in a soft-water district.

To discourage airlocks, make all the pipe rises as
gentle as possible. This does not mean that you
should eschew vertical pipes, but always, whenever
possible, do not have a horizontal pipe suddenly turning
into a vertical one. Make the approach to the vertical
pipe as gradual as possible. When you have a straight
horizontal pipe, make it gradually rise, or gradually
descend, or else perfectly straight. Do not adopt the
switchback principle. iminate sharp loops, bends,
or any other formation which will prevent the free flow
of water, for it is at such areas (in the hot pipes) that
gases collect, furring becomes greater, and pressure
differences® occur. Such careful construction will
eliminate airlocks. If, in an existing installation, you
are troubled by airlocks, search systematically for such
causes and, having located them, put them right so far
as you possibly can.by giving a better run or local
curvature to the pipe in question. i,

A useful book for you to study would be: “Standard
Plumbing Details for Architects, Engineers, Plumbers
and Students,” by L. Way.

Quick-setting “Putty” for Aquariums

CAN you supply me with the formula for
making a quick-setting cement for glazing
aquarium steel frames (painted) ? 1 understand
there is a kind of bitumen putty for this purpose
which is used by aguarium makers.

As I am likely to be glazing a large number of
aquarium frames it would be necessary for me to
get this putty or cement in relatively bigger
quantitics than is usually sold on the market in
tubes or tins.—W. G. McKendry (Glasgow).

THE quick-setting ' “putty” to which you refer is
black in colour, although when pigmented with
iron oxide it is brick-red.
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It is made by dissolving bitumen in any volatile
organic liquid and then by absorbing the resulting
solution into whiting.

A mixture of acetone (2 vols.) and amyl acetate (I vol.)
is a suitable solvent mixture, although a very light petro-
leum oil (such as a high-grade petrol) also makes a

ood solvent. About 30 parts of bitumen are dissolved

vy shaking) in 70 parts of solvent. The bitumen used
should not be too hard, That which is described as
‘65 penetration bitumen’’ (obtainable from any firm
of asphalters)is about the best because it adheres well.

The putty is made by working together into a thick
mass about 70 parts of common dry whiting (the whiting
must be dry) and 30 parts of a medium thick bitumen
solution prepared as above. The preparation is a very
messy task when done on a small scale. Furthermore,
it must be done very quickly, owing to the volatility of
the bitumen solvents. The product must be stored in
tubes or else in tins with tightly-fitting lids. In the
latter containers it will not keep for very long without
going hard. Note that tar and/or bitumen-tar mixture
must not be used. Tar usually contains very poisonous
constituents which would be fatal to all aquarium life.
Bitumen, on the other hand, is quite innocuous.

Painting Asbestos Sheets
WISH to paint some newly-erccted asbestos

I sheets. I have been told that ordinary
paint will not do. Is any pre-treatment
necessary, or can a special paint be bought ?
The job is indoors.~—T. E. B. Wardle (Sark,
Channel Islands).

WE presume that, your asbestos sheets are of the
hard asbestos-cement varfety. These have an
alkaline reaction, and the alkali tends to saponify the.
oil of the paint, thus bringing about the deterioration
of the latter. The best treatment is first of all to brush
on to the asbestos sheets a 10 per cent. solution of glue,
the solution being used hot. When this has dried off,
give the sheets a thin coat of any priming paint—white
Tead, red lead or grey priming paint. Over this apply a
thin coat of aluminium paint. Finally, apply one or
two coats of the finishing paint of your choice. For this
purpose a cellulose paint or enamel is rather better than
an oil paint for indoor use. So far as we are aware,
there are no paints formulated specially for asbestos
sheet work. - Any good quality paint can be used for
the above purpose, but the paint must be of really good
quality.

Producing Nitrogen from Air

I UNDERSTAND there is a ‘“Brinn's process”

for the extraction of oxygen from the air.
Could this method be used to'supply a reasonable
amount of nitrogen quickly in a small apparatus ?
If so, would you tell me : What kind of apparatus
is needed or what book describes it ? Is barium
oxide (baryta) easily obtained, and where can it
be bought ? Woulll nitrogen combinc readily in
the presence of fire or heat with other substances
and produce another poisonous or explosive
material >—A. Littlejohns (Cobham).

ARIUM oxide is readily obtainable from any
chemical supply firm, such as Messrs. Vicsons,
Lid., 148, Pinner Road, Harrow, Middlesex. It is
not poisonous, nor is itin any way dangerous to handle.
It is produced in the form of a white powder. In the
Brinn’s process it will last quite indefinitely and will
not need renewing.

The Brinn process, however, is quite unsuitable for
the production of nitrogen. Even for the manufacture
of oxygen, for which it was originally designed, it is
now obsolete. It is unsuited even for the small scale
production of oxygen, because it merely removes a
portion of the oxygen from the air and leaves some
oxygen still remaining in the residual air, as well as
carbon dioxide and other gases ; the use of this process
would not produce even an approximately pure nitrogen.
We do not advise you to consider this process for nitro-
gen production.

If vou wish to produce a fairly pure nitrogen from
air, the following is an outline of the method :—

Pass a slow current of air through a wash bottle
containing a solution of sodium hydroxide (caustic
soda) to remove carbon dioxide, and then through a
wash bottle containing strong sulphuric acid to remove
moisture from the air. The air is then passed through
a 2ft. or 3ft. long glass or porcelain tube comtaining
copper turnings. The tube is heated to red heat. The
heated copper combines with the oxygen of the air to
form copper oxide, and the removal of the oxygen
from the air is complete, provided that the tube is
long enough (2ft. minimum) and that the current of
air_is not fast,

The gas issuing from the tube will now be * atmos-
pheric nitrogen.” It will contain about g9 per cent.
of pure nitrogen—the remainder being chiefly argon,
with traces of other inert gases, such as krypton, neon,
xenon.

You will usually find detailed illustrations of this
method in any textbook of inorganic chemistry, as,
for example, in J. W. Mellor’s * Modern Inorganic
Chemistry » (Lor 15, Green & Co.).

Gaseous nitrogen is extremely inert. It does not, as
a rule, combine with anything, even at red heat. Hence,
in experiments with gaseous nitrogen there is no
danger of explosion, or of the production of poisonous
materials.
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INSTRUMENT

COMPANY offers . ..

@ COIL PACKS

Osmor Q Coil Pack, type H.O.
Long-, medium-, short-waves
(short-wave -band 15.5 metres to
52 metres). Small, compact and
remarkably efficlent, Size 3} x 2.
Coils wound and low-loss formers,
price 33/-. As above, with H.F.
stage, price 48/-. BatterysModel
(long-,medium- and short-waves),
price 37/6.

All the above coil packs are
designed for 465 kc/s LF,

@ TUNING CONDENSERS

Two-gang. .0005 mid., 4/6
Four-gang, .0005 mfd., 3/9

@ LF. TRANSFORMERS
STANDARD SIZE

465 kajs ... 8/9 per palr
MIDGET SIZE
465 Ke/s ... 12/6 per pair
@ VALVES

Owing to limited space omly a
very few can be listed.

Large numbers of other types in
etock.

© ELECTROLYTIC
CONDENSERS
8 mfd., 450 8+16
volt .. 1/

mfd.,
11 450 volt 3/8
8 mflfé 350 ve l6tibmid.
848, 150 vo1t 318 SV T
6.mfd.. 500 25 mfd., 2%
volt .. 3/6 volt .. Ll-

INSTRUMENT CO.,

6, HIGH STREET, THAME, OXON.

en |
“’PA’[[IS/H/V FOUIPMINT

7, Electron House, Ruislip Manor, Middx,

IMERCURY
[RECTIFIER

OR WIRELESS BATTERY
CHARGER FOR 7/6

When writing the title, we arc assuming
that the constructor will already have in
his junk box such items as a mains trans-
former giving 4 v., a lamp holder and odds
and ends {n the way of wire, etc. If you
haven’t got thesc items already, then, of
course, it will cost' you more than 7/8d.,
which {s just the prico of the, Mercury
Rectifier, but not a lot more, for we can
supply a suitable mains transformer for
7i6d., and a switch for 1/6d., a lamp holder
for 9d., a pair of bull-dog clips for connecting
to battery for 2/-. Wire, 1d. per yard.

The Mercury Rectifier is, of course, suitable
for many other jobs, Itsdata isasfollows :
Filamen$ volts 4 v. Filament Current ¢
amps., peak plate voltage 2,000, peak plate
current 2.5 amps, Officlal price several
pounds each, our price 7/6d., six for £2.
All are Brand New and in Original Car-

tons. Any faulty will
< Ro be replaced within
1/ three days.

METAL
(MINE) DETECTOR

ONLY 22/6

OR the detection of ferrous or non-
ferrous metals, under ground, under
water or in animalg, timber or chemicals,
ete,, etc., orlginglly intended for detecting
mines by one of our Allied armies. This
equipment has never been used. We haveto
clear the warchouse in which these arc
stored, and, therefore, we are offering
these complete Mine Detectors for less than
the cost of the transit casc alone. The
equipment comprises a 3-valve battery
amplifler in a stecl case, a shoulder haver-
sack, and Jong counter balanced search
coil, short search coil, headphones,
junction.box, sensitivity measuring stick
and operating instructions and eircuit
diagram. The original cost of this equip-
ment was epormous, but as we have to
clear our store, we will supply while they
Jast at a very low figure of 22/6 plus 12/6
carriage. We understand that these
Mine Detectors weretested and in working
order before being
stored, but in view of
the very low price, we
can give no guaran-
tee other than 6f
iy

P

SOLVE
THAT
PROBLEM !

Are you a Be-
ginner, Ser-
viceman,
Dealer, Manu-
facturér, Ex-
porter, Ex-
pertmenter or
Hobhyist?
Whatever
our interest
n_ radio you
will find the

answer to

YOUR problem in the NEW EDITION

our _world-famous publication

2 ’l‘h HOME CONSTRUCTOR'S

HANDBOOK.” Herc are some of the

good things it contatns :

@ELEVEN tosted and guaranteed
circuits. with full descriptions
and COMPLETE parts lists.

®Feeder Units, Tuning Uni an
Superhats, (AC. AC/DC and Bactery)

OQuallt,y Amplmers

@Test Gea

o Coils. (Used in ‘“ P.W.” 9 valver 1)

OSeA"ivglt‘:llng and Constructional Hints

an ps.
®Resistance Colour Code, Charts, etc.
@ Useful Formulae.

@®And many other interesting items.
The price 7 1/8 ONLY (worth many
times this purely introductory price).
So SEND NOW for your copy. Vast
numbers of beginners have built modern
factory-designed superhets, using our
Tuning Units. Failure s impossible,
becausa they are pre-aligned and

sealed
\IODEL 30 TUNING UNIT. 3 wave-
band—conststing of iron-cored 30 coil
pack, iron-corcd LF.T.'s,
condenser, and 3-colour '8 ¥
ALIGNED AND SEALED AS A UNIT
in a standard 5 valve superhet. recelver.
No fux I:he. adjustments necessary |
54/9
\IODEL 40 TUNING UNIT. Similar
to above but with R.F. stage | 86/3
incl. or 107'- with spin-wheel- Tuner.
HC Handbook given FREE to all
urchasers of either un!b Malil order

RoDING LABORATORIES
(MAIL ORPDER DEPT. M.S
70, LORD AVENUE, ILFORD

ESSEX.

JEWELLERY

COMPTO

overseas.

£2-1-6

DAWSON,
DAWSON

(AND A HOST OF OTHER THINGS)
Are being spray finished with

May we send YOU particulars?

MARK Il H SPRAY GUN

Many thousands in use at home and

McDONALD

COMPTON WORKS
ASHBOURMNE, DERBYS.

Trade and overseas enquiries invited.

AND
BRIDGES

SPRAY
EQUIPMENT

DPF
Portable

Spraying
Machine
£31-0-0
COMPLETE
READY TO
START
WORK

and

It Pays to Purchase
ELECTRADIX BARGAINS

A.C, MOTOR PUMPS, 230 volts, for

- garden fountains, etc., new Stuart Turner,!

£5/15l..  Foot valve and strainer, 16/~
Electradix Motor Pump, 12 volt D.C,, for
caravan or boat, 100 g.p.h., £5/10/-,
DYNAMOS, 12 volt to amp., D.C..
1.400 r.p.m., C.AV., 40 3 24 vele 30 amp,,
2,500 r.p.m., 75/- ; 12 volt §5 amps., 3,000
r.p.m,, £7/10l-. Carriage on any dynamo,
5i- extra.

MOTOR BLOWERS, 24 volt D.C,
Keith Blackman, Sin. inlet, Sin. outlet, 65/-.
Carriage 5/- extra.

LIGHTING PLANTS, 300-watt Chare
Horse, 12-volt portable sets, | h.p., single
cyl. 4-stroke engine, 12 volt D.C. generator,
switchboard and fuel tank, £14/10/-. 500
watt Villiers 12115 volt D.C. output with
switchboard, £22/10/. A.C. Lighting
Plants quoted for.

PRECISION Temperature Control Ovens
for quartz crystals, etc. 230 volts 50 cycles
will give a stability with suitable crystais
of better than two partsin a mitlion. Fitted
recision Thermostat and Thermometer.
emp. adjustable 40160 degrees. £4/17}6.
CATHODE-RAY TUBES, new and
crated, VCR97, 35/-.

VITAVOX H F, SPEAKER UNITS,
new, 40/- ; Horl(for same, 3ft. long wnh
flare, 2fc. 8|n x It. 4in., 30l-. Square-
mouth Speaker Horns, 2lin., 25/-, Bell-
mouth Speaker Horns, 25/-, carriage extra.
SUN-RAY LAMPS, Hanovia Alpine,
clinical model, 110 volts, on adjustable
stand, adjustment for famp, £15/10/- ; Auto
Translormer for 230 volts, 60f- extra. Few
only available. Original cost £35.
RESISTANCES, wire wound, 152 ohms
2 amps. double tube, new geared move-
ment, 30/- ; 4.6 ohm; |6 amps., twin slider
with geared movement, 35/- ; 20 ohms 2.5
irsv;ps., single stider, 15/- ; 300 ohms 4 amp.,

MICROPHONES, Tannoy Multi-carbon
Hand Mike in metal case, with switch in
handle, 5/-, post I~ ; special Transformer,
10/6 extra. G.P.O. Hand Mike in bakelite
case, 316 ; transformer, 2/6, post 6d.
MAGNETS. Swift Levick S.L.5.36, circular
horseshoe type, |iin. dia, gin. thick, 4in.
polar gap. 2/6. Alni disc Magnets, £in. dia.,
4in. thick, 3/igin. centre hole, 3/6. Flac
bar magnets, t{in. x 2§in., 2/- pair.

D.C. ELECTROMAGNETS, 6 volt, twin
coil, weight 10 ozs., lift 4 Ibs., 5/-, post 6d.
RELAYS, G.P.O. bank of 20 in metal case,
100 ohms, operate on 2} volts |5 m.a,
10/-, plus 2/~ postage.

HAND MAGNETO GENERATORS,
P.M. steel, magnet wound, armature driven
by gearing in handle, output approximately
70 volts 25 m.a., C., 816, post ll6.
4 magnet type in hardwood box—external

‘terminals, 10/6, post 2/~

HEADPHONES. Double with headband
and cord,~for crystal reception, 5/-, post
9d. Single L.R. Phone with headband and
cord, 116, post éd.

METERS, 2lin., therma! meter 0-6 amps.,
A.CID.C., flush panel, 10/-; 2in. D.C.
movmg-conl ammeter, 50-0 -50 amps., 5i-;
0-20 amps., 5/-, post 6d. ; 2iin. D.C. 0l
m.a., §216 ; 100-0-100 volcs, 716.
IRONCLAD SWITCHBOARD ME.
TERS, new G.E.C., voltmeter, 0-60 volts,
A.CID.C., 35/-; Ammeters to match,
0-40 amps., 35/-; #4}in. projecting panel
6in. A.C. Voltmeter, Sibd. 0-300 volts, 35/- ;
Ammeter to match, 0-50 amps., 35/-.
FREQUENCY METERS, Ironclad flush
E;Tlcollby Crompton, 40160 cycles, 230 volts,
TRANSFORMERS, Foster, double-wound
100-watt size, 50 volts 2 amps., 15/-. B.T.H.
200-230-250 volts, 50 cy., input 2 volts 20
amps. and 75 volts 6 amps., with [5 taps,
45/-, carriage 5i-. Power Transformer, 230
volts 50 cy., input 53 volts I5 amps., 30160
volts 1 amp., 6 volts 5 amps. output,
£41101-, carriage 5l-,

AUTO TRANSFORMERS, 230/| 10 volts
85 watts, 25/- ; | kW,, £6IIOI-

OUTPUT METER, Type TF340, Marconi
Instrument Co., 2.5 ohms to 20,000 ohms
and 5 Mwl5 watts, £25.

LIQUID LEVEL INDICATORS, new,
with ball fioat, 3/6, post 9d.
COMPASSES. Binnacle Boat Compasr,
liquid type in housing, with windows, 25/-,
carriage 5/-.

PARCELS. 10 Ibs. useful oddments for
the junk box, all clean ex-W.D. and G.P.O.
dismantled parts, 716 post free (not for
overseas buyers).

MORSE KEY AND BUZZER for
practice. A.M. Key perfect balance, with
insulated knob and high-note buzzer in
metal case, 4/6, post free. Townsend high-
note buzzer with plat. contacts, 5/-. G.P.O,
twin coil test buzzer, 2/6.

ELECTRADIX RADIOS

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

== Telephone : MACaulay 2159 ===
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me wiuxre quns® || Technical Trends Series
““The Loch Ness Monster I’ fOI‘ Students and Apprentices
cried 00, requiring up-to-date inexpensive introductions to
As out of the pool she flew. their subjects.
Cried O, " Don’t be fright, Busy Technicians and  Scientists
It's me, with FLUXITE, who need to keep abreast with “ technical trends ™
And i's leaks I'm chasing! in subjects which closely concern them.
Not you !’ .
Intelligent Readers looking for authori-
For all SOLDERING work—you need FLUXITE ~the paste flux  } tative surveys of recent technical and scientific
—with which even dirty metals aresoldered and tume"d For rOsress.
the jointing of lead—without solder ; and the “ running ” of white prog
metal bearings—without * tinning ” the bearing. It is suitable .
for ALL METALS —excepting ALUMINIUM—and can be used’ Just Published
with safety on ELECTRICAL and other senmsitive apparatus. MODERN AIRCRAFT DESIGN
With Fluzite joints can be *“‘wiped’’. by 1. L. Nayler, M.A., F.R.AcS.
successﬁllly that are ilnpossn'bla Secretary, the Aecronautical Research Council
i e s 0 INTERPLANETARY FLIGHT

Used for over 40 years in Government works and by leadins
engineers and manufacturers. Of all Ironmongers—in tins,

10d., 1/6 and 3/-,
.TQ CYCLISTS! For stronger wheels tha:
W,

ill remain round and’true, here's a time-

by A. C. Clarke, B.Sc.
Asst. Secretary, The British Interplanctary Socicty

Publishing Shortly
THE INDUSTRIAL GAS TURBINE

tested tip. Tie the spokes where they cross N
with fine wire AND SOLDER. It's simple— )= o A ek ¥
with FLUXITE—but IMPORTANT. // WMo oL MODERN RAILWAY MOTIVE POWER
rroxe"] ALL MECHANICS WZL HAVE NG ' by Brian Red

E " FLUXITE =
GON, pors-* FLUK- I MECHANIZED AGRICULTURE
!IE: - l;'h:nsimy:l: F U x I E by Dr. Cornelius Davies, D.Se.
Price 4]} o flled| ‘ - : Each lllustrated 8s. éd. net.

IT SIMPLIFIES ALL SOLDERING

Also on *' WIPED JOINTS." Price 1d. Each.
FLUXITE LTD., Dept. P.M.,, Bermondsey Street, S.E.l LL EoelinalSreen ianetondop JEE
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All letters should be addressed to

the Editor, *“THE CYCLIST,”

George Newnes, Ltd., Tower House,

Southampton Street,Strand, London,
w.C.2.

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

Comments of the

The C.T.C. and Motorised Bicycles
N view of the attitude of the C.T.C.
I towards rthotor-assisted bicycles, what
is to happen to the hundreds of
members of this club who own them ?
According to the C.T.C. they are motor-
cyclists, and the fact that the machine is
capable of human propulsion does not dis-

courage them from labelling it as a motor-
cycle.

They further argue that no one institu-
tion could defend a cyclist and a motor-
cyclist involved in a collision if they were
both members of the C.T.C. Then what
would happen if two cyclists, members of
the C.T.C.,, were in collision and each
sought the aid of the “legal department”
of the C.T.C.? It could not defend both,
especially if a case against one of them was
brought by the police.

Incidentally, we should like to know a
little more about the Legal Department
of the CT.C. What is the name of its
resident lawyer ? How many cases does it
investigate each year ? ~ In how many does
it succeed ? In how many does it fail ?
In how many does it take no action because
investigation shows that its members are to
blame ? C.T.C, members glibly talk atout
“licensed libertines >’ (a phrase which caused
us to rebuke a contemporary and its con-
tributor) and ‘‘ murderers,” and write of
the “callous and immoral attitude of
motorists,” and an answer to these questions
would enable us to judge whether they are
entitled to presume that the motorist is
always wrong, and the cyclist is always
right. Investigation of road accidents by
impartial bodies, including the police, has
shown that most accidents are due to care-
lessness on the part of pedestrians, cyclists
and motorists. The C.T.C. has no right,
therefore, to presume that cyclists are any
more careful as road users than pedestrians
or motorists, and as there are more cyclists
than motorists there must be more careless
cyclists than motorists. We also notice that
the secretary of the C.T.C. has not answered
our very pertinent question asking him to
name the statute which says: “1It is not
merely common sense but the law of the
land that the protection of cyclists cannot
be combined with an interest in the welfare
of motorists.” As the C.T.C. has a legal
department, which presumably approved
the above remark which was published in
a contemporary, it should not have been
difficult for him to locate the statute ! But
then perhaps the secretary of the C.T.C.
takes a safe line of refusing to be drawn;
for he knows that he could not name such a
statute, and that his argument is pure
bunkum. The C.T.C. is so blinded by hate
that it has developed a vocabulary of
splenetic words which it trots out in further-
ance of its self-appointed campaign of “fight-
ing for cyclists’ rights.”

The C.T.C. should at once call for the

By F. J. C

resignation of every one of its members who
owns a motor-assisted bicycle and refund a
proportion of the subscription. What
artitude would the C.T.C. take if one of
its members was pedalling a motor-assisted
bicycle and become involved in a collision ?
C.T.C. members, wiclding their Excalibur of
opprobrious terms, have become, as we have
pointed out elsewhere, a gang of peripatetic
George a’Green gangrels perpetually drawing
attention to road accidents and the dangers
of cycling instead of doing what it is paid
to do, namely, encourage cycle touring—or
is that its object ? As we pointed out last
month, the C.T.C. does not secem to know
what purpose it is supposed to serve, for
its secretary has also stated that the chief
object of ‘the club is not to promote touring
but to protect cyclists. We should have
thought that it was in the best interests of
the club to confine its activities to drawing
attention to the undoubted pleasures of
cycle touring instead of to the dangers of it.
It gleefully announces to the world at latge
the results of any case in which it has
obtained damages for one of its members.
We hear nothing of the cases it loses, or
the cases it does not bring. By its irrespon-
sible and reckless language the C.T.C. has
shown itself to be a body incompetent to
represent cyclists, and its latest boneless-
wonder gyrations on the subject of motor-
assisted bicycles show the measure of its
incompetence. When did the C.T.C. con-
duct an independent investigation into the
causes of road accidents which enables it
to draw the conclusion that everyone is out
of step except C.T.C. Little Willie? Its
attacks . on magis-
trates and coroners
are largely based on
information supplied
from press cuttings
which, being abbre-

viated, omit vital
evidence.
Once again- we

appeal to the C.T.C.
to purge the Atugean
Stable and to confine
its attention to en-
hancing the hobby
of cycle touring, By
so doing it might in-
crease its member-
ship, instead of so
frichtening parents
that they decline to
buy their children
bicycles. It might
also command the
respect of the indus-
try, which is by no
means solidly Dbe-
hind it, as we have
reason to know.
W hen is this
National Committee
going to issue a

Month

statement disclosing its attitude towards
motorised bicycles ?

A Bicycle is a Carriage.
INCE the case of Corkery v. Car-
penter was decided by the Divisional
Court in July, 1950, doubts expressed by
text-book writers are removed. It will be
remembered that this case concerned a
case of being drunk in charge of a
carriage, the carriage in this case being a
bicycle. So far as the Licensing Act, 1872, is
concerned, a bicycle is a carriage. It declares
that “ Every person who is drunk while in
charge on any highway of any carriage com-
mits an offence,” and the court has inter-
preted “ carriage” as including a bicycle.

Lord Chief Justice Goddard said in the
case quoted: *“ Since the object of the
section is the protection of the public and
the preservation of public order, the word
carriage in it can include any sort of vehicle,
certainly a vehicle capable of carrying a
person. A bicycle is a carriage because it
carries. A drunken man in charge of a
bicycle on the highway is dangerous whether
he is riding the bicycle or pushing it. If
he is pushing he has not proper control over
it and can push it into anybody or cause
vehicles to swerve, and he is a danger to
himself.” ' )

Lord Chief Justice Goddard need not
have gone to such lengths to argue the peint,
because the bicycle and tricycle became
carriages and entitled to all the privileges of
vehicles on the public highway by virtue of
a clause in the Local Government Act of
1888—the Cyclists’ Charter.
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Castleton, Derbyshire.
dating from 1176.

Ninety-seven Years Young

OHN THOMAS, of Immingham, North

Lincs, is 97, but he is still a cyclist,

although-he does not ride as hard or as far
as he did when he-first learnt to cycle as a
lad of 70. At a time when the average man
has been retired for some years, young John
bought himself a bicycle so that he could
ride a total of 22 miles a .day to and_from
his work. He can’t do it now, but he can
manage a few short trips now and again.
The other day he kicked off at a local football
match, but he really doesn’t have much- time
to spare for sport as he is “,too busy in the
garden these days.”
Nine-speed Cycle
THE ordinary three-speed cycle can now
- have nine speeds by the attachment of
a special gear kit produced by an American
firm, which is of the derailleur typz. The
single sprocket on the three-speed hub is
removed and replaced by a triple-sprocket
assembly, and a second gear change lever is
mounted on the crossbar. The two levers
are operated in conjunction to provide any
gear required for any gradient. One would
imagine, however, that for a time the rider
has 1o think very carefully before he changes
gear, and would often find his machine in a
gear which was a complete surprise to him!

Mechanised Pied Piper .
ECAUSE the so - charmingly - named

““ rodent operative ” employed by Rush-
den (Northants) Urban District Council is

The great Keep of the Peak Castle
Mam Tor, 1700 ft. dominates this
ancient village, famous for its remarkablé caves.

finding it difficult to fit in all
his -clients, the council is to
mechanise him. - He is to be
supplied with a tradesman’s
cycle, with a capacious box in
which to carry his traps and
poison, “or maybe his lunch.
So long as the local children-
don’t think the rat catcher is
the “ Stop Me and Buy One”
man, cveryone looks like being
quite satisfied—with the possible
exception of the rats.

The Two White Lines

“Y DO_not think there are

many people who know
that,” commented a member of
Towcester .. (Northants) Road
Safety Committee when the
police superintendent explained
that when two white lines on
-the road, denoting three traffic
lanes, converged into one single
continuous line, it means that
it is unwise to overtake until
the -two lines re-appear again.
Several members of the com-
mittee said they had never
heard of this fact and they
suggested that there should be
more publicity about it.

Leicester Speedway President
OUNCILLOR HARRY
BOWERMAN, father of
Alec Bowerman, a former
Leicester -Speedway  motor-
cyclist, has accepted the invita-
tion from members of the
Leicester Cycle Speedway Asso-
ciation to become their presi-
dent. Councillor Bowerman is
a keen all-round sportsman,
having for 35 years been a judge
for the Leicester Amateur Ath-
letic Association, of which he
is now vice-president, and he
says that if he can do anything
to help the young -riders by
becoming their president he is
very pleased to do so.

Diesel-driven Cycles
A GERMAN engineering company_ the
Lohmann Company, of Bielefeld, has
turned to the production of a lightweight
Diesel engine for attachment to bicycles, as
a change from the more usual petrol engine.
Weighing 1xlb., the engine runs on anything
from heavy fuel oil to paraffin, and on one
filling of the 4 gallon tank can travel 100
miles. The engine simply clamps below the
bottom bracket of the cycle and a friction
roller drives the rear wheel. It is only .6 h.p.
but it is claimed that it gives a speed up to
12 m.p.h. without difficulty and can take any
normal hill without showing sigas of strain.

A Dual-purpose Cycle

BRIGHT inventor has thought up a

new type of cycle which can be taken
in half. The front wheel is removed, com-
plete with forks, handlebars and half the
frame, and the rear half of the cycle is then
attached to a two-wheeled box carrier, which
can be used for carrying anything from the
baby to the week’s groceries or a sack of
coal. A swivel coupling between the back
part of the cycle and the truck enables the
truck to be steered in the ordinary way.

Too Narrow After 6oo Years

HUNTINGDONSHIRE County Surveyor

has been instructed to prepare a scheme
for the widening of the 60o0-year-old bridge
standing on the main road between Hunting-
don and Godmanchester. The old bridge is
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scheduled as an ancient monument, and
although the roadway is to be widened to

18ft. with 6ft. footpaths on either side, the

present design of the bridge will be retained.
The bridge was finished in the year 1332,
and, no doubit, there were a few harsh words
spoken about the foreman in charge of the

:job, for while the bridge was being built
from . both ends

simultaneously someone
slipped up and the two ends did not mect
properly in the middle, which resulted in
the roadway having a permanent kink in it.

Pedal-driven *“ Water-cycle”
\ ITH an eye to combining the pleasures
of cycling and bathing, an inventor
has built himself a “water-cycle” upon
which the rider lies at full length and pedals
with his hands. - Two aluminium pontdons,
about 8ft. long, are connected - together by
stays and support the -pedals -and the.
mechanism through which a screw propeller
is driven. To stop or reverse, the pedals are.
simply turned backwards. The whole
machine weighs only solb. Lubrication in
sea water would, however, appear to be a
difficulty.

Televised Cycle Hints
MR. RONALD ENGLISH, of 11, Bar-
rowby [Road, Grantham, who took
part in a ten-minute .talk and television
demonstration to help cyclists to enjoy a
day’s outing, has for many years been a
keen cyclist himself, and is cycling contri-
butor to the “Boys’ Own Paper,” whose
editor assisted the producer in preparing the-:
programme. Mr. English showed viewers
how to prepare a.cycle for a day’s trip, what
to pack and the quickest and best way of
mending a puncture. . A Grantham-born
man, Mr. English is a postal and telegraph
officer at Grantham Head Post Office.

Peterborough Riders Want Track
DURING Regatta Week at Peterborough,

local cyclists held their - first serious
track events, and it-is hoped to hold such
events each year during Regatta Week.
Unfortunately, the city has at present no
facilities for training track cyclists, and local-
riders are urging that. some land should be
made available for training purposes. It has
been suggested that, temporarily, the track
used during Regatta Week should be made
available for training purposes and that a
proper stadium for sporting events should be
provided as scon as possible.

Efforts Show Fruit
DURING the last year, since there has
been police examination of cycles ridden
by Chesterfield schoolchildren, a consider-
able improvement in the condition of the
cycles has been noticeable. Out of sos
machines examined, 247 were in good order,
and there were only minor defects in the
remainder. Of the 238 cycles examined dur-
ing the previous period, only 82 were found
to be in'good order. Five additional schools
have recently asked to be added to the list of
schools to be visited by the police for cycle
checks.

Grimsby Rider's National Retord
RIDING in the Kesteven Aces junior 25-

mile trial at Grantham, open to riders
under 18, 17-year-old Malcolm Paling, of
Grimsby Clarion Club, was first with a time
of 1 hr. T min. 20 secs., setting up a national
record.

CYCLORAMA

We greatly regret that H. W. Eley’s regu-

lar feature *‘Cyclorama’ is unavoidably

held over, owing to the recent printing
trade dispute.




_Seplember-Odbber_, 1950

The Social Three-wheeler with dual control
referred to on this page.

Fahting for Sahclists’ Rahts

I DO not know whether that is the correct

_ pronunciation as used by the more
rabid sections of the Northern cycling
public, and no doubt I am being very hig,
but isn’t it tifne that the C.T.C. and the
other bodies ceased talking about accidents
and fahting for sahclists’ rahts, and emphasised
the great advantages of cycle touring?
Parents are not likely to be encouraged to
put a bicycle in their children’s Xmas stocking
if ‘they are led to believe that cycling is a
dangerous pastime. The C.T.C. has broken
away from the Royal Society for the Preven-
tion of Accidents because it thinks that the
Society favours drivers.

“ Propaganda by the Royal Society . had
encouraged leniency by spreading the idea
that victims of accidents are themselves to
blame, and that it is not altogether reasonable
to expect drivers to accept the responsibility
for avoiding accidents,” say the C.T.C.

They add: ° The consequences of that
attitude have now reached the dimensions
of - a national scandal. - ~—

 Vigorous action is called for, and the
club hope to collaborate with other like-
minded organisations in a campaign to
restore safety, law and justice to the roads.

“ Such a campaign would be impossible
while we remained a member of the Royal
Society.” :

The Society replied :

“ The assertion that the society’s propa-
ganda aims at victims and not at drivers is
wholly inaccurate and made without know-
ledge of the facts.

“If anyone doubts our impartiality we
invite him to visit our H.Q. or our training
centré at Hyde Park Corner to see for himself
how all-embracing our propaganda is.”

Numbering Machines

I AM- glad to know that bicycle - manu-.

__facturers are considering the suggestion
from the National Committee on Cycling
to” have. the frame numbers stamped on the
lug under the saddle pin. There should be
some standard location for this number.
It will not, of course, stop the cycle thief
from filing it off, but it will enormously aid
the police. By the way, Sir Harold Bowden,
Bart., has been re-elected president of the
National Committee on Cycling;
H. R. Watling, chairman ; Mr. G. Herbert
Stancer, vice-chairman; and Mr. Robert
Williamson, secretary.. —

Major.
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By ICARUS

The Next Cycle Show

THE 26th International Bicycle and Motor

Cycle Show will be held at Earl’s
Court in November, 1951. I am glad that
they are not following the lead of the radio
manufacturers and holding it in Birmingham,
which is quite upable to accommodate a
large influx of -visitors. As ~a result
attendances were poor.

50,000,000  Tyres

the five years since the war ended

50,000,000 bicycle tyres have been made
at Fort Dunlop, which is proof of the ever-
increasing popularity of the modern Giant’s
Boots. '

Registralion of Bicycles Going Abroad

H.M. Customs have accepted the special

arrangements for effecting overnight
registration of bicycles going to the Continent
and machines will now be accepted, on Friday
evenings only, from 8 to 10 p.m. Owing to
the limited number of vans thus far equipped

the arrangement will meantime be limited -

to the Newhaven-Dieppe service.

Cycle Exports

XPORTS of the bicycle and motor-~
cycle industries were (15,139,449 for
the first half of the year, Mr. H. R. Watling,
director of the Manufacturers’ Union, told
a conference of export managers in Coventry.
The total shows an increase of (165,892
over the first half of 1949.
Leading buyers of motor-
cycles were Australia
(£1,217,017), U.S.A.
(£520,445), Canada
(£357,337), and Switzerland
(£300,214) ; and of bicycles,-
Pakistan (£875,138),  Malaya
(£864,044), British West
Africa  (£735,506), . Eire
(£507,507), Brazil (£450,647),
British East Africa (£417,491),
Iran (£399,720), and the
Belgian Congo (£304,547)-
Mr. Watling, who has just
returned from talks with
more than 100 trade and
Government officials in Can-
ada and U.S.A., took an
optimistic view of the future,
particularly of the prospects
in Canada.

New Philidyne Twin-bulb
Dynamo Set

THE De Luxe type L.C,

Philidyne twin-bulb dy-
namo lighting set has just been
marketed by Philips Electrical
at 1 18s. 6d. It is similar
to their G.C. model except
that the headlamp is of the
twin-bulb type, streamlined
and chromium plated. It
accommodates a space for a
battery for use when the
machine is stationary. A two-
way switch is incorporated
on top of the lamp, -each
switch being in circuit with

Prof. A. M. Low, cyclist.  Our contributor
has been a regular cyclist for many years.

the rear lamp. Two 6-volt .5-amp. bulbs
are used, while’ the rear ldmp of polished
aluminium has the lens prismed internally
to_serve as both reflector and rear light.

Social Three-wheeler

THE photograph on this page shows a.
tricycle with side-by-side “seating for

two adults and ode child. It is being made

by Paris Cycles, of London, N.16. The drive

“is by three sets of pedals through chain-

wheels, chains and rear sprockets to two
coaster hubs mounted in two small wheels
at the rear. ~Dual steering is employed. The
cost is about £48 10s., not including purchase

Our new Every Cyclist’s Pocket Book (7s. 10d. by post), reviewed

on page 30, is a veritable cyclist’s “ bible” of facts, figures,

formulae and information on all aspects of cycling. It includes
84 pages of indexed road routes.
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The Veteran Cyclist
THE response to these glorious
days of summer makes me
delighted to be a cyclist. That
simple statement contains a mul-
titude of actions and reactions
which manifest themselves al-
most unconsciously as I go on
my way rejoicing. It is glorious to be
alive and largely that delight is cnshrined
in the activity to go silently away from the
crowd and once again realise the loveliness
this much inhabited country. Often
enough I go lonely, for the younger genera-
tion does not always approve of my gentle
roaming, although it does not say so very
vigorously, but rather persuades me to hurry
a little faster ; which I suppose is natural
enough, so I am becoming more and more
in love with my own company' unless I can
find a companion near my age and blessed
—or otherwise—with my inclinations.
Recently I had to go on a business trip to
Lampeter of all places, and took rail to
Hereford, ate my lunch in the Upper Wye
Valley, climbed Plinlimmon Pass, glanced at
Devil’s Bridge, and rolled quietly over the
fierce little hills to Tregaran, where tea
(rather late) was very refreshing, and in the
evening rode miles on a golden-dusted high-
way where the laburnums had spilled their
bloom, and the bird song was as glad vespers
to a departing day. It was a mere incident
of a journey with a return by way of
Llandovery and Brecon, where I stayed a
night, and was home again by 7.30 on the
third day. 1 wish “that sort of thing
occurred mere often, for it would suit me
admirably to pretend I was at work and
thoroughly enjoy the wandering. I have
heard people say that stretch of road from
Tregaran to Lampeter is tame, and it most
assuredly can be if the mists are low and
the scenes thereby limited ; but given the
right climatic setting those wide stretches of
lowland with the distant encircling mountains
Jhave a charm distinctly reminiscent of
Ireland’s West Coast.

Why Don’t You ?
HE fragrance of the hours we spend along
the road are beyond the telling. Perhaps
they carry a rarer perfume for older riders,
as they certainly have more leisure in the
travel, more time to linger and make goud
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all those things we missed when young
because of the haste and urgency informing
our fitness. .Why people, and especially
older active people, don’t ride a bicycle
amazes me. It is so ready for use, so in-
formal, and so charged with the potentialities
of magic, all of which are lost to the folk
who travel with noise. I have no desire to

crab anyone else’s form of enjoyment,
or be critical of the manner and. sub-
stance of their leisure, for 1 realise

that -if we were all cyclists the way of our
goings would be rather crowded. Yet here
is a pastime for any odd hour of time, an
exercise of supreme value, and a movement
the silentest on earth. Because the pastime
is cheap in comparison with others it is
astonishing it is neglected- by the people who
love value for money. On that rather sordid
count, cycling is marvellous, but in its higher
values, health and individual satisfaction, it
enters into the mystic realm of things that
are beyond price. Or so it seems to me, a
veteran who has been riding for over sixty
years, and is still enamoured with the game,
still as thrilled at the prospect of a tour or a
week-end, and still as confident such experi-
ences will bring to him the full flavour of
its delight. I am aware these are old thoughts
on the subject, but in this sunshine of
summer days they are as bright, brighter
indeed because of all the polishing of years,
as they were when first I went tripping

Wayside Thoughts

By F. J. URRY

along As and saw the pinnacle of the
Brieddens arising above the Severn flood.
I go more slowly than ‘was once the case for
obvious reasons, but that I go more gaily I
am certain, and always I feel- as the miles
slip by and the hills draw near that the best
is still to come.

The Magic Works

’I‘HERE is so much in this game of cycling

that is un-premeditated as it were, and
that is part of the quality making it so tempt-
ing to the fairly fit man with a countryside
to fill his eyes with pleasure. The idle hours
—good for us all if they are not too fre-
quently indulged—need be but little less if
they spend them aboard a bicycle, strolling
rather than with the deliberate attempt at
riding, through the glory of the lanes during
spring and early summer—or at any other
time as far as that goes. It happened to
me one evening after tea; I wanted to do
something but not very strenuously, that rest-
lessness which an armchair attitude on the
lawn or in a car would not cure. So I took
my bicycle up the road, intending to travel
a very short distance in a very long time,
satisfied the exercise and change would dis-
miss the doldrums and bring me home gaily.
In the ultimate I rode nearly thirty miles,
led quietly on by the ever-changing beauty
of the devious lanes. I think it must have
h_appencd I was almost unconscious of the
riding amidst the turns and twists of the
Warwickshire lanes I have known so long,
until finally it became urgent to make tracks
before the late evening caught me lampless,
and that journey into the eye of the sunset
was the culmination of a very happy inter-
lude. ‘And on the way home the thought
struck me that if sunsets only occured once
or twice in a. lifetime how marvellous we
should deem them, and how genuine would
be the appreciation of their beauty. The
crimson light flooded the land .over which 1
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quietly rode and few people, if any, seemed
to notice the metamorphosis in the mystic
ending of another day. These are the things
that connote the pleasures of cycling ; they
are ever with us if we will let them be and
their variance and emotions are innumerable.

Why Wonder ?

FRIEND of mine connected with the

industry expressed surprise to me on a
recent occasion that the modern cyclist is
prepared to buy at top prices for the right
article. He had just marketed a certain pro-
duct, more as a matter of prestige and
reputation than on strict commercial lines,
and had joyfully discovered the call for it
among the knowledgeable people had made
his factory exceedingly busy, and at the
moment unable to meet the demand. Why is
it. that the heads of the industry imagine all
riders are seeking the cheapest means of
travel, have no pride in their possessions,
and prefer the cheapest to the best? I
think the answer is to be found in the fact
that all too few of them are cyclists, coupled
with the idea that no one would ride a
bicycle if they could possibly afford a car.
Thank goodness 1 know dozens of fellows
who perforce have to use a car in pursuit of
business, but are good cyclists whenever the
chance of indulgence comes their way.
Personally, I am always glad when things
happen to prove “the impecunious cyclist,”
broadly applied to all of us, is a
misnomer, and would, I think,
often be nearer the mark if the
dejected adjective was presented
to some motorists, judged by the
condition of their vehicles. Some
of us, as cyclists, may be poorand
simple, but, believe me, we know
a good thing when we see it, and if we can
stand the price we buy it

Good Machinery

URING the last few weeks I have been
riding a “ Silverthan ” machine made
by the Thanet Co. (L. Cassell, of Bristol),
the bicycle with the bottom bracket held in
the jointure of the down tube and seat tube,
with the chain stays running underneath it
and extended to the forward end of the
bracket. It is a very good bicycle, slick,
comfortable and lively ; in fact, as good as
any machine I possess, and better than some.
I ordered it in October and got delivery in
June, which suggests a busy demand for this
expensive machine. It is, of course, equip-
ped for an old rider, with 1gin. tyres, a big
Brooks saddle and a four-speed Cyclo with
twist grip change giving me approximately
40in., 5o0in., 6oin. and 7oin., quite enough
for my comfort. The twist grip is good, and
it is surprising how small is the movement
needed to click from gear to gear. What a
change from the old days of the derailleur,
when the late A. W. Rumney persuaded me
to import a gear from France, and when a
dealer friend and myself had fitted it to a
Dawes machine, we both thought it was the
ugliest thing we had seen—but it worked !
Louis Camillis—the managing director of
Cyclo Gear, Ltd.—saw it, got my impression
on the notion, took up the French agency
here, and later started its manufacture, an
adventure which has now blossomed into a
fine factory turning out excellent gears. That
story, however, is by the way, but only goes
to show that romance in industry is not yet
dead. This combination of bicycle and
gears will probably take me thousands of
toaming miles  before th: last colours of
autumn fade, and then I shall know more
about it ; the first impressions are good, but
a thousand miles of travel is too slight a
distance to claim my superlatives, and I want
to test it against my other possessions. I
certainly like the four-change Cyclo.
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LIGHTING EQUIPMENT FOR

CYCLES & MOTOR CYCLES
Cyclists and riders who are also
practical mechanics have a doubly
good reason for choosing MILLER

—they know by practical expericnce
that the way it’s made makes it the
best of Lighting Equipment.

@ MILLER & CO. LTD., ASTON BROOK STREET, BIRMINGHAM, 6. See and handle the goods before you

buy them. Our Managers will be

pleased to discuss your requirements.

Yes—it’s the new soft FIBRAX
red brake block—specially de-
signed to be kind to alloy rims!
Just as tough and hard-wearing
as the FIBRAX black block, it
gives safe stopping and smooth
action at any speed. Coloured
red for easy identification—an
ideal partner for alloy rims.
NOTE.—The new FIBRAX red
block is made for a special job—
for stee! rims the black block is
still the best.

FIT / : w
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Plbrax K HEAD OFFICE: RALEORD Halron,

SRt S | / 239 CORPORATION ST, B (N Lﬁ

mm/ f&/ fé&/’& 54/;4 BIRMINGHAM 4

FIBRAX LTD. 2 TUDOR ST,, LONDON, B.C g4.
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% with « WONDERFUL
NEW KIND of HEADLAMP

Smaller ; lighter ; has special plastic contact lens
that makes reflector unnecessary

PEDALLING IS SO T1AST! A dynamo set that is really a lightweight job —
MUCH EASIER—

; The new °Philidyne’ headiamp is smailer,
=g : the new °Philidyne’, Clubman. Its special head- lighter, and has 2 unique plastic lens that
thanrs to the

wonderfully lamp is smaller than most, streamlined, chromium-plated, ~mMakesaninsidereflectorunnccessary.Finished
smooth- all over in gleaming chromium.

3 7 ; ! v
be iy g{ ole and it has a unique plastic contact lens that completely does

;,f’i,,’,f,f‘y Ana | away with the need for an inside reflector! Ask for the I
1t reduces tyre~ e R d
wear. Gives a ¢ Philidyne ’, Clubman — the price of the complete set
iy O y! 3 p p
good stromng
light even at waIkmg speed. is only 28/6d COMPLETE

eighs only 93 03s.

THERE'S A SPECIAL LENS Conquer the night WIi‘h «“ . (o e
Prices of full ° Philidyne’ range

) ¢ [ Y ’
on the * Philidyne?®
rearlamp, too. It is PH I I D N E Type GC (Clubman) 28/6
tniernally prismed, so © .

thatitactsasa Type L (Tourist) 37/6

bined - -
;;’,";,',’,’:, ana Cycle dynamo lighting set Type LA (Elite) 37/6
- rearlamp. i .
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A SPECIAL JOB

IT'S TIMFE YOU HAD A || | for
A SPECIAL PURPOSE

at

{ | A SPECIAL PRICE

CYCLING really is
grand when you

s | o “Cantilettes”

hub with Snap [ | (Rezd)
egd,,

Control for

I quick, positive .I give
change of gear. EFFICI ENCY
with
i ECONOMY

at a price of

17/6 each

, 3 CANTILETTES are designed with the sole object of providing an alternative

brake which can be sold at a lower price, and yet incorporate the basic principles
| l‘ of the more famous CANTILEVERS. Now available in an ALL CHROME FINISH,
|

To B.S.A. Cycles Ltd.,

CO U PO N « {2, Armoury Rd. Blrmmgham,ll

Pilease send me ar once the B.S.A. Cycle catalogue

they carry our usual 12-month guarantee and are, of course, backed by our reputa.
tion for quality and efficiency. CANTILETTES can be thoroughly recommended
for use under all conditions, and are secpond only to CANTILEVERS, the brakes

NAME recommended by experts for those who insist on the best.

Write for Leafiets
THE RESILION CO., LTD., 200, LIVERPOOL ROAD, LONDON, N.|

ADDRESS.
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Shock Absorbers for

THE CYCLIST ~

Bicycles

New System of Damping Out Road Shocks—Important Advance in Bicycle Design
By F. J. CAMM

design, the weight and the unwieldiness

of bicycles in the early days of the
safety, set the minds of many inventors to.
work on the subject of reducing road shocks
to the rider. Many attempts were made 10
market devices which claimed to do this.
There were spring seats, sprung front forks,
leaf-spring handlebars, divided wteel spokes
with springs between, spring tyres, and even
rubber suspension. ;l'hey all failed for one
or more of a variety of reasons. The chief
of these was that they did not damp the
shock at the point at which it is generated,
but transmitted it almost in full to the hands
and body of the rider. )

To-day we have sprung saddles and rubber
handlebar grips as standard equipment, but
every cyclist knows that they do not eliminate
or damp shock. Rubber handlebar grips
help and so do saddle springs, but they are
not the compleie answer, any more than the
sprung cushions of a motor-car would in
themselves be sufficient. In the early days
of the motor-car, when the latter were made
without road springs of any sort, this point
was soon realised and so leaf-springs were
introduced. This, however, did not com-
pletely answer the problem of shockproof
driving, because it was found that the springs
continued to bounce for some seconds after
the road shock had been imparted to them.

It was many years later that the problem
was finally solved by ~means of shock
absorbers so called, but which are properly
described as shock . dampers. These take
various forms, but they generally fall into
two classes—frictional and hydraulic.

Surprisingly enough until comparatively
recently bicycle manufacturers have not taken
advantage of the research which has made
the motor-car of to-day the comfortable
vehicle that it is. Now, however, Palco, of
221, Knightsbridge, London, S.W.7, have
marketed the Palco shock absorber at 19/6
per pair for the light weight, and 27/6 per
pair for the heavy duty type. Weighing only
about 40z. each, and being adjustable to the
rider’s weight, they vastly improve the com-
fort of cycling, especially over rough roads
and on long tours. Apart from the comfort
to the rider they prevent crystallization of
the frame due to shock inertia, they prevent

THE bad roads, the solid tyres, the bad

The Palco Shock Damper, which can be fitted
in a few moments to any make of bitycle.

broken spokes, protect the filaments of the
bulbs, increase the life of tyres and chains,
and enable one to ride more miles with less
fatigue.

They are of aircraft-alloy construction ;
the front and rear absorbers are interchange-
able ; they may be fitted in a few minutes by
an unskilled person ; they are noiseless in
action, and are suitable for all types of
braking. The producers of the Palco shock
absorber have been associated with devices
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Shock diagrams, showing effect of unsprung
bicycle compared with Palco-damped bicycle.

The Palco Shock Damper undergoing a severe test.

for absorbing or rather damping road shocks
for many years, and they claim that their
device improves the efficiency of the brakes,:
relieves the stresses imposed upon the
bicycle itself, in addition to transforming the
bicycle from a jolt transmitter to a comfort-
able vehicle. I support these claims.

The bicycle fitted with them is more stable on
wet roads. Tyres can be inflated to a higher
pressure, thus improving their life. They
can be fitted to any make of bicycle. .~ |

The diagrams on this page show that the
wheel is removed from the forks and the
shock absorber is fitted in its place. The
wheel is then secured to the forward limbs.

This slightly increases the. wheel base,
and this improves steering as well as
stability. The other diagram shows what

happens when a road shock is received on an
unsprung bicycle. It will be observed that the
whole shock, sometimes of great intensity, is
transmitted to the body in full over a short
period of, say, I second. With the shock
absorbers the initial blow, due to, say, riding
into a pothole, is received by the rider at a
much lower intensity and it is damped out
over a longer period as shown in the right-
hand part of the diagram.

It seems such. an obvious item of equip-
ment that one wonders why it has not been
thought of before, It certamly improves not
only riding comfort but the appearance of
the bicycle. Four of them only weigh 1lb.
One should not have to rely upon special
handlebar grips and saddle springs, which
receive the road shocks at the wrong point.
They should be damped out at their point
of generation, namely, between thz road and
the wheel hub, and this is what the Palco
shock: absorber so successfully does.

JUST PURLISHED

A Cyelist’s “Bible”

EVERY CYCLIST’S POCKET BOOK

By FE. J. Camm
400 Pages, 120 Illustratipns, Fully
Indexed

84 Pages of Indexed Road Routes of Engldnd
and Scotland. -
Chief Contents :
Bicycle Measurements; The ‘ Gear” of
a Bicycle; Frames; Standard Frame
Angles; Handlebars; Saddles; Brakes;
Pedals; Chains; Chain Wheels and
Sprockets; The Variable Gear Hub;
Derailleur Gears; Tyres; Rims; Clothes
and Equipment; Tandems; Lamps:
Cyclometers; Adjusting. Bearings ; e-
enamelling a Bicycle; Overhauling the
Bicycle; Wheel Building; Calculating
Spoke Lengths; Summary of Cycling Law ;
Touring; Touring by Numbers; Map
Reading ; Road Routes Simplified ; Cycle
Camping ; Touring Abroad; Interesting
Cycling Facts ; National Clubs and Associa~
tions ; Railway and Cloakroom Charges ;
Calculating Speed from Pedal Strokes ; Tables
of Gradients ; Constants for Reckoning
Speed; Table Showing Speeds per Hour;
Gear Table for Single-Speed Machine ; British
© Standard Cycle Threads ; Cycle Thread for
Spokes and Nipples ; Lighting-up Variations ;
Road Records and Routes ; Records and
Standards ; Women’s Road Rccords ;
Principal Road Routes of Great Britain ; Road
Statistics ; Bicycles in-Use Throughout the
World ; Index.
Price 7/6 net, or 7/9 by post, from
George Newnes, Ltd.,, Tower House,
Southampton Street, Strand, W.C.2.
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My Point of View

By “WAYFARER"”

Bcacon.sfield I
F fune ™ 1950,

A eolourful and busy seenc
in the old high street asthe
riders n the Eighth Triennial
Veterans 100 mile nde sty
for their mid-morningbrea 2

g

The Impossible Happens

HEN visiting Warwick recently I

observed that the impossible had hap-
pened. Two motor vehicles—a coach and a
lorry—lingered in close embrace at the
intersection of two roads which were
provided with automatic signals. These
signals were in perfect working 'order.
How, then, did the impossible happen ?
One supposes that both drivers *took
a chance.” Of course, one man may
not have seen the signals—it does some-
times happen!—in which event he would be
to blame for the collision. Normally, how-
ever, it was probably a case of both parties
making use of the amber light, which pro-
vides a ‘‘ clearing > period, the man who has
just lost the green having the right of way.
Possibly, however, in the case under notice
(and this very often happens), the other
party did not bear in mind the army
sergeant’s oft-reiterated command: * Wait
for it!” 1 believe that it pays every class
of wheeled road-user to implement that
injunction.

*“ Rain : No Play”
HESE words are all too familiar—sadly
familiar—to followers of cricket. They
have their significance, too, with other lead-
ing outdoor pastimes; they have little signific-
ance so far as cycling is concerned, for our
great game goes forward despite the idiosyn-
crasies of the climate, A wet day presents a
not always unpleasant variant of the pleasures
of our game—or is it a fine day that does
this ?  Anyhow, without making a virtue of
necessity, we can still enjoy our frolics
awheel despite the activities of Jupiter

7 ONPIA
7 Nt~

**Practical Mechanics” Advice Bureau COUPON

This coupon is available until October 31st, 1950,
and must be attached to all letters containing
queries, together with 3 penny stamps. 4
stamped, addressed envelope must also be enclosed.

Practical Mechanics September-October, 1950

Publisk
w.C.2,
(including postage) :

Trade except at the full retail price of 84, ;

Pluvius. While the cricketer or the tennis
player disconsolately -surveys a depressing
scene from the platform of the pavilion, and
while the exponents of. certain other pastimes
do likewise, the cycling game goes on.
Enclosed in his caps (and perhaps his leg-
gings), the cyclist splashes his way forward,
unmindful of and indifferent to the sympathy
of protected passers-by. It is not all * beer
and skittles,” but the enthusiast’s pleasure in
this aspect of his chosen pastime is not
simulated. He makes the best of a “bad”
job. He settles down to enjoy himself. The
rain may ultimately trickle along his spinal-
cord (unless he wears a sou’-wester), and he
will earn a pair of wet feet for his pains,
but in 99 cases out of 100 he will be none
the worse for his experience. Nay! that is
a negative way of expressing the position.
Rather he will be all the better, for, super-
imposed on the advantages accruing from
his exercise, there will be a feeling of satis-
faction that he has triumphed over his diffi-
culties and had a jolly good time in spite
of the aforesaid J.P,

Recent Reading

MAKING good use of some recent un-

expected idle moments, I have been
reading two books which appealed strongly
to me. In each case there happens to be a
slight—very slight—cycling flavour, but the
attraction was mainly topographical, with a
personal bias in one instance.

I am a great admirer of John. Buchan
(the first Lord Tweedsmuir), a man of
wide interests and almost infinite versatility.
If ever a death could be called “ untimely,”
it was his. In a sudden burst of hero wor-
ship, I once went out of my way, on a cycle
journey, to look at his home, Elsfield Manor,
near Oxford, a roadside house, which John
loved, opening on to the village street and
looking across ‘“ some 30 miles of woods and
fields to the dim ridges above Stow-on-the-
Wold.” Here, surely, was inspiration for
some of those exciting stories whose scene
is laid in the Cotswolds. His sister, Anna
Buchan, who normally wrote under the name
of “ O. Douglas,” has given us, in “ Unfor-
gettable, Unforgotten,” what is. at once an
autobiography and a biography, which is
most readable, But almost my only justi-
fication for mentioning the book here is
because one village which figures in it rang
a bell in my mind. Many childhood holidays
were spent at Broughton, near Peebles, the
old home of Miss Buchan’s mother.
Broughton ? Surely the name meant some-
thing to me ? I went off to my maps, and
again the bell clanged in my mind, because
one July Sunday, now many years ago, I
experienced one of my most exacting cycle
rides. A friend and I, who had been attend-
ing a meeting in Edinburgh, set forth for
home. Down came the rain: cold blew the
wind—in July, mark you. We had a most
difficult journey. A chance lunch at
Broughton turned out to be very satisfactory,
but my hands were so chilled that it was
impossible for me to manipulate a knife and
fork. So I remember Broughton—though
the place was in no wise to blame for my
parlous condition.

and Printed in England by W.

September-October, 1950

The other book of which mention has
been made is *“ Green and Gold,” by Mary
Hamilton, It was so. well reviewed—though,
normally, I view book reviewers and their
work with the gravest suspicion—that I had
no hesitation in buying a copy. It is a very
pleasant book to read, and to possess. It is
about an Ireland which no longer exists—an
Ireland dominated by * the Castle,” an
Ireland of big houses, well populated and
well staffed, with a live hunting and social
programme—an Ireland containing a respect-

- fuly if possibly serf, tenantry, dependent for

“«

everything on “ the big house.” Here is the
Ireland I never knew personally. It was
already disappearing when I commenced my
long series of cycle tours in the “ Island of
the Saints,”. but it is good to read about.
This, of course, is not the place to express
any views as to the merits, or otherwise, of
the Ireland which no-longer exists, in so far
as those views might cross the boundary of
party politics. "All I will say, then, is that
I was not—and unfortunately not—familiar,
in person, with that joyous, careless, happy-
go-lucky land, of which * Green and Gold
provides so pleasant a series of pictures.

Good Lffort
ALTHOUGH very disinclined to take
sides in connection with an industrial
dispute, I do feel that the action of the
2,500 French strikers in cycling—or, rather,
as my newspaper significantly puts it,
“starting to cycle ”—38 miles in order to
hold a protest meeting is highly commend-
able. We are told that “many droppsd
out” (serve ’em right for not keeping fit!),
but it is to be hoped that the survivors
felt all the better for their (perhaps)
unwonted exercise. History does not record
how the remnant of the 2,500 fared on the
way back home—nor what proportion of
them fell by the wayside, no doubt singing
the French equivalent of the well-known
hymn: “ Here we suffer grief and pain.”

No Mystery

I WAS reading the other day the report

of an inquest on a motor-cyclist and
his wife who crashed into ths rear of a
stationary lorry at night and were killed.
“The reason for the crash,” stated the
coroner, * will remain a mystery.,” Is there
really any mystery about such an accident
as this? I do not think so. It may be,
of course, that there was no rear light, but,
if we are proceeding wisely—and by “we”
I mean you as a cyclist, or a motor-cyclist,
or the driver of a motor vehicle—and rely-
ing on our own headlighting, then this sart
of accident ought not to happen. We must
look wherc we are going and refrain from
going if we cannot see. We must remember
that, in spite of the spate of lighting, there
are still unlighted and unlightable objects
likely to be encountered on the roads—
animals, objects dropped from lorries, fallen
trees, etc. And we must bear in mind that
rear lights are fickle, and that there have
been dozens of instances, especially in the
case of lorries, of the red glow going out.
Sometimes there is a crash even when ths
driver is trying to make the thing work
again. All my experience cries aloud to
me as to the safe way of travelling in the
dark. If that way were adopted universally
the accident toll would be slashed to bits.
Does it not seem worth trying ?
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WALTON'S OF
WOLVERHAMPTON

Special Summer Clearance Bar-

gain List now available. Prices

cut by half! Send S.A.E.

to-day to i—

WALTON'S Wireless Stores,

203, STAVELEY ROAD,

WOLVERHAMPTON.
STAFFS.

Jubilee

PATENTED
WORM DRIVE

CLIP

Absolutely leakproof
joines on Air, Water,
and Oil" lines, are

swiftly and easllr made
by using*‘lubilee"Worm
Drive Clips. They stand
up to any pressure,

THE FINEST

Wrhte for viem?

W e RPIYL cur N THE
WORLD.

LROBINSON&CO cuLincaav: LT
Gillin gt b

NO MAN CAN KNOW T00
MUCH OF HIS PRODUCT

The Ultra Lens |s a revealing eye of six actual
diametrical magnifications, which brings
out points of strength or weakness, and

For the close
scrutiny of
every conceiv-

able object, enables the most minute measure-

metals, tools, ¢ ments to be gauged ac:qntely

fabrics, 4 Whether you are engaged

fibres, Clug; S in manufacturing, Buy-

m [ n erals, i2e 62- Ing i:" asell;ngy, :,:_
3 : o

SR b od real value.

stones, paint,
print, Manu- priTisH MADE
scripes, 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 Full particulars
hitherto unsuspected data which can be used to advantage. on request.
PRICE £4 15s. 0d., complete in case with spare bulb, battery and transparent measur-
ing scale. ADAPTOR, A.C. Mains, 27/-. Transformer, if required, 6/6.

THE ULTRA LENS COMPANY,
75, Finsbury Court, Finsbury Pavement, London, E.C.2.

No Instru-
ment you can
buy will more
quickly justify
and pay foritself.

LTD

11 Whitworth Street, Manchester, 1. Cen, 0272-1725.
BRITAIN'S LEADING STOCKISTS OF:
“PERSPEX” (Acrylic) sheet, rod and tube.
« CRINOTHENE.”
B.X. ACRYLIC ROD. 5
P.V.C. SHEETING (Admiralty Specification).
** CASEIN ” Rod, Sheet and Tube.
CAST RESIN in a variety of shades and forms.
CELLULOSE ACETATE, Film and Sheet,
Official Stockists for :
IMPERIAL CHEMICGAL INDUSTRIES LTD., ERINOID LTD.,,
B.X. PLASTICS LTD., UTILEX LTD
Catering especially for Industry, The Hobbwst and the Model Maker.
Contractors to e Admiralty, most Government Departments, Schools,
Institutions, etc.
Trade and Technical enquiries solicited.
Fabrication, Engraving, Moulding, Cutting to size, shape, Contour a speciality

— SPARK’S —
DATA SHEETS

Clear. Full-sfze Constructional Prints

of Tested and Guaranteed Designs.

Used by discriminating Constructors in
the Five Continents,

THE “ CRITERION " RADIOGRAM
A deslgn for the Quality Enthusiasts.
2 TR Stages. Infinite Impedance
Det. Tone Correcting Stage High and
Low Note. Voltage Amplifier. Phase
Splitter, P.P. Output. 8 Waccs Neg

F.B. M/L Waves, For A.C. onl ¥’

3 ‘Shects of Full-size Plans. lus
Descriptive ma.tter and all component
values etc 76
THE ‘° CO
het coverlng S M.
Midget valves,
Ideal for Portable or House model.

Fine

& COVQUEST W
ALL-WAVE SUPERHE’]‘.
Five Valves, 3 Wave Bands,
4 Watts Output. P.U. Connections 2 o
THE POCKET PAK.” All-

Pocket 1-va1ve Portable, Frame aerm
Good 'phone sigs. Med, Wwe - 20
RADIO UNl'l' TWO.
tor, Batt operation.
THE * JUNIOR,” 1-valver M/L waves,
All- dry Batts. Good ‘phone sigs.... 2/6
THE ‘““* CRUIS] ' All-dry T R.F,
3-Valver for. use w1t.h short aerial...._ 2/8
THE * CUB.” A.CJD.C. 2-valver Plus
Rect, Fine resultson MIL waves,.... 2/3
- THE * CADET.”

Amy llﬂ 2 Val Dl L)ct e W;‘/;g
plifier, ves. plus Rect. ...
THE_“ OLD FOLK'S [TWO.”

A.C./D.C. 2-Valver, plus Rect., havlns
Station Seleqt;lon by Switch ... 2/9
THE ALLENGE

G Out-
standing C /D.C. Portable for use in
any room without aerial or earth ;
3-Valve T.R.F. circuit, plus Rect.... 2/9
A.C. TWO-VALVER (Plus Rect.).
ML Waves. Finc Power and Tone 28
BATTERY ALL-DRY PORTABLES.
Tiny Two, Med, waves, Local Station
on 2}in. Spea er e 0
THREE-VALVE PORTABLE ML
Waves. A very popular set... o 2 8
THE PORTABLE FOUR.
waves only, T.R.F. Circuit

'0
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1ANY OTHER DESIGNS. Stamp

M
for List and with order. Components
supplied,

L. ORMOND SPARKS (M),
48A, HIGH STREET,
SWANAGE DORSET.

AMAZING VALUE!

Brand New (Ex Paratroopers) hand-
driven battery booster/chargers, 2-6-12v,
output at 5 amps. ; independent of
mains. Ball bearings fitted. Operabes
12/24v. equipment., 7in. x 3in,,
Reviewed this paper June, 1850. Su 1t-
able for alternative drives, windmill,
otc. Hundreds of satisfied users. Frac:
tion of original cost, 30/~ post paid.
Also few ex-Govt. EOOVER fan blowers,
12/24v, Can be operated by above
booster. 30/- post pald.

Bellanzer Bros,. 306, Holloway Rd..
London, N.7. North 4117

MODEL ENGINEERS
FOR THE TURNER:

Lathes from 1din. to Sin. Bench Millers. Drilling Machines.
Hand Bench Shaping Machines.

FOR THE WOODWORKER :
Wood Turning Lathes 3}in.—5}in. centre height. 4iin,,

7in. and 10}in. Ball Bearing Planers at competitive prices.
6in, and 12in. Saw Benches, Sanders, Grinders, Jigsaws.

Perspex, Catalin and Acetate Sheets always in stock.

NUTTALL’S (LATHES) LIMITED,
l MANSFIELD, NOTTS.

BOOKS

O B
“Railway Modellers’ Handbook" ... 2356

British Passenger Locos.

“Freight & Mixed Trafic Locos.” ... 3/~

“Clockwork Mechanisms"

e 8-
“Mode] Railway Encyclopaedia®’ ki 15/~

Assorted Lots
Loco, and Train Photos, usuaily 6d.

each per  doz. 19

RAILWAY PARTS : 00
Level Crossing (Dublo or Trix) 8/6
DIL Level Crossings (Du lo or =

Trix) ®
Island Platforms, 24in, ... e 718 -
1/6 1/6

Hedges, per 12in. length
MODEL BOATS :

—

14in. Two-speed Electrlc Motor Boat 18/8

00" or ¢

per DOSt
TYLDESLEY & HOLBROOK (M ET.A,
109, DEANSGATE, MANCHESTER,

Postage extra.

* Parts List 3d.

%
3

CRYSTAL SET AMPLIFIER. Will
work a loudspeaker at good strength
frotn your crystal set without altera-
tion, Price complete, 32/6. Suitable
crystal set, if required, 14/6, post 9d.
ELECTRIC ENGRAVERS, Powerful
tool for jewellery, dog coll'\rs, tool
marking, etc., 6 v. battery model.
Price, 33/6. Trangformer for working
from A.C. mains. Price, 10"
CAR’ BA'[TFRY CHARGER from
A.C. mains. Parts with diagram for 6
or 12 v. cells easily assembled for 3 amp
charglng Price, complete set, 40/-,
mustrated List 2d.

ECONOMIC ELECTRIC CO.,

64, London Road,
Twickenham.

RATCHET & REVOLUTION
COUNTERS

Leaflet No. 18/6 &g

B.&F, CARTER
& Co., Ltd., Bolton §

“ PERSPEX ”* MODELLING.
Master this handicraft from basic to
heat treatment shaping and waxcraft
brooch and bracelet work through the
graded exercises of our instructional
course. Containing fullest plans and
all the necessary materials and tools
it represents the most %ractlcal and
economical course available, (Details
designs and exercise summaries 6d.)
Instructional Course 29/11 postage free.

PLASTICS HOME PRODUCTS,
18, St. Mary's Road, London, N.9.

Ask for

Gpeed up to
6,000 r.o.m.

Members of B.E.S.T.E.C". Organisation.

Round Leather Belting, 1/8in. 4d. 3/16in. 6d,
Endless Round or Vee Belts any length.

Plum
Shafting 3/8in, 8d.
Vee Pulleys 3/8in, to 1iln. hore, from 2'2d.

Countershafts 13 6d.
Send 6d. for fully illustrated Catalogue.

gt ] THOMPSONS TRANSFORMERS and
RECTIFIERS for D.C. WORK.
15 volts, 1 amp
16 volts 2 am
ummer Blocks 3/8in. to lin. bore, 3/8d. 16_volts 3 am

RECTIFIERS
iin. 11d. 5/8in. 1/2d. ft. 13/8; 2 amp. 24/

Qu.ick Delivery ;
oltage and amps. Many sizes in our
Llst (Stamp), including Ground Heaters
6'-. T. W, THOMPSON & CO.,
176, Greenwich Hizh Road, Green-
wich, 8.E.10.

$in. 8d, 5/16in. 1,2d. per ft.

3 amp. 32/-.
we wind to any odd

Pulleys, -2-5in., 8/3d.
Motors and Lathes.

Groove Cone

BEVERLEY PRODUCTS,

Machiue
Vice2l/e

28. Oakwood Avenue, Leeds, 8B.
B :’g‘cem The * Adept’ Bench 'AgEhi"rsyPLEAl'sz
S, . .
e, Baira) Hand Shaper 1# In. centres, 6 In.

Length of stroke o between

& ram, 34ins. centres.

0. 2B.H. Shaper, 6}ir. o “ A »
stroke. Pl B lan T (o (e

Price, £13 13s. 0d. Postage and Packing, 2/~. JIndependent

Chuck. Reversible Jaws, 32/-, A Good Range of

Accessories ls Availabie.
PORT.
ADEPT WORKS, SELLFRQ STRT.ET SHEFFIEFLD, 8

Ak your dealer."
Manufactured by ¢

|  THE LATEST TYPE |
FIXED CRYSTAL DETECTOR
THE CRYSTAL VALVE

as used in radar receivers,
Overall size Jin. x tin.
AMAZING RESULTS
316 each, postage 24d.
Protective Tube and Fixing Brackets,
3d, extra,

Wiring instructi®ns for a cheap, simple
but high quality Crystal Set included |
with each Detector.

These Crystal Valves or Diodes are not
Government Surplus but brand new
goods manufactured by one of the
largest and most famous Radar Equip-
ment Manufacturers in the country.
They can be used in any Crystal Set

circuit and are fully guaranteed.

CRYSTAL SET
INCORPORATING THE LATEST
CRYSTAL VALVE
Adjustable lron Cored Coil
RECEPTION GUARANTEED
Polished wood cabinet, I5/-, post 9d.
A satisfied customer writes—* | should
like to thank you for the headphones
received 24-12-49 which, combjned

with your crystal set, really do give
amazing results,”

_ .
Send S.A.E, for lists of copper wires,
screws, nuts, cl:m«:lm tubes, ebomtc
tufnol and panels, ete,
Copper wFres, 14 s.w.g.-48 s.w.g., in
stock.

POST RADIO SUPPLIES
| 33 Bourne Gardens, London, E.4 |

ADANA PRINTING MACHINES

g Print in the odd hours with an
- Adana—still the most absorb;

& b & Of crafts. No, 1 H

Machine  £4.10.0

No. 2 H/S ‘Vlachlulni

£9.15. 0.
qulckly pay for iteelf,
Send for illustrated
folder to Dept. P.M, 38
ADANA(Pnnlvaachmes)Ltd Twicken-
ham, orcali8 .Gravs Inn Rd., London w.C.1




{ Wel ng—Aerodynamlcs—Electrlcal

Dae — Success in ngineenirng’

One of the followjng Courses taken at home In your
spare time can ét;mtely be the ‘means of securing
substantral promotion in your present calling, or entry
into a more congenial career with better prospects

ENGINEERING, AERO, ETC.

— Radio -~ Aero Engines — Aircraft Design —
Engineering—
Television—Eléctric Wiring—Diesel Engineering

Plastig

—Gener tlon aﬁd Supply—Wotks Management—
Metauq_rgy e rlgeratlon-—Planmng Estimating.
Rate-fixing—Time and Motion Study—Aero Inspec-

tion—Au gmpblle,_’Englneerlng—Sheet-metal Work—
Engineering Draughtsmanshlp—Aero Draughtsman-
shlp--.hg and Tgol Praughtsmanship—Press Tool ahd
Die Drau ghtsgianship—Structural or RIF Concrete
DraughtsmanshupﬁSamtary Engineering.’

GENERAL

Matrigulation—College of Preceptors—A.C.C.S.—
A.CI.S-Aircraft Apprentice.

MUNICIPAL SERVICE

School Attendance - Officer—Handicraft Teacher—
Registrar—Housing - Manager—Sanitary . Inspector—
Weights and Measures. Inspector—Inst. of Mun.

“ PRACTICAL ENGINEERING ” sa1d—

We recommend all readersinterested in zmprovmg their posztzon
to- apply for a copy of this valuable book. Success in
Engmeermg is not a pamphlet. It is a 132-page book, |
containing valuable and vital -information.on all branches qf .
engineering. . . . There are wany engaged m engincering 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. - 3

@® .Howtoobtain money-making technigal qualifications
through special RAPID FULLY-GUARANTEED
COURSES.

Write: now for your

copy of this remarkable
publication.

A. IVI 1. A.M.).Mech.E.,
AM ETE RE, AM.LPE.
A.M IGE AMlStructE
A.M.I.Mun.E. M.R.San. i,
A.M.LE.D., A.F.R.AesS.,

London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and ‘' many © other

Engmeers—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
Courses, Bulldmg Draughtsmanship, etc. The
‘'great post-wat Bliilding programme offers un-
hmxted proé‘ﬁects to technically trained men.

—BEC E A: DRAUGHTSMAN __
LIFY AT HOME
AND EARN BIG MONEY

Men and Youths gently wanted for wéll? pald
positions as Draugf‘ltsmen, Inspectors, etc., in
Aero, Jig and Tgol, Press Tool, Electrical,
Mechanical and other Branches of Engmeermg
Practical experience is unnecessary for those.
who are willing to leapn—our Guaranteed
“Home Study courses
will get you in. Those
alrcady engaged in  the
General Drawing Office
should study some
specialised Branch such
as Jig and Tool or Press
Tool Work and so con-
8i eraply increase their
scope and earnmg

gy
NATIONAL INSTITUTE OF ENGINEERING
148, HOLBORN, LONDON, E.C.
L

OVER SIXTY YEARS OF
CONTINUOUS SUCGCESS
SOUTH AFRICA: E.CS.A. P.O. BOX 8417 JOHANNESBURG.

FOUNDED |8685—FOREMOST TODAY — OVER 100,000 SUCCESSES

examinations. . Fully described in
the Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY

SUCCESS—-OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing’ under our guidance, or if you arc 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 Tutggjal
and Employment services we are able defer 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 opemné’s in Engineéripg
and Building ? This book contains a mine of valiable and exclusive
mformatton and may well prove to be the turning point in your
career.

PROMPT TUTORIAL SERVICE GUARANTEED
FREE COUPON
#" To NATIONAL INSTITUTE -OF ENGINGERING

¢ (Dept. 29), 148, Holborn,: London, E.C.1.

i"lease Forward your Free Guide to

T Y

My general interest is in : (1) ENGINEERING (p, ;
(2) AERO (3) RADIO (4) BUILDING 't brancier 580
= (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. B
(xd. stamp only required if unsealed envelope wused.) .




