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How are you fixed for CLIPS?

If you are having trouble with clips, bring your problem to us. We
show here a few varieties, but these, mark you, are only a very
small selection from our range of thousands of CLIPS...in every
possible shape, size and quantity — in phosphor-bronze, brass, steel,
stainless, plated . . . for every trade and profession.

And if you want a ‘special’ let TERRY'S Research Department
design for you — after all, we've got 98 years’ experience behind us.

Sole Makers :
HERBERT TERRY & SONS LTD. REDDITCH {The Spring Specialists)
BIRMINGHAM * LONDON * MANCHESTER

and 5 very
popular ‘ numbers’

80 and 81 — general utility clips
— for tool racks, etc., from }” to

2” from stock.

300 —an exceptionally efficient
drawing board clip, 5/- a doz.

{inc. p.t.} from stock.

257 — a useful clip in black
enamel, from §” to 13”.

1364—a clip for kitchen cabinets
— rustproof finish.

Really interested in springs?
This book — Spring Design and

Calcvlations — packed from cover
to cover with spring data, is yours post
free for 12/6.

HT6A
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SUPER-7 HIGH-SPEED
33" LATHE
2,000 rp.m. PLUS

ML7 32" LATHE

The Heart of the
Home Workshop

WOODWORKER

ML8 MULTI-PURPOSE

A Workshop on its own.

€

.
‘MODEL ENGINEER” EXHIBITION l

L}
Ii% | j? Ei @R' ROYAL HORTICULTURAL HALL, WESTMINSTER, LONDON, W.I
I18th -28th AUGUST

Don’t fail to visit the MYFORD Stand (Nos. 16 and 23) See MYFORD Lathes and
the PRI! Bench Planer IN ACTION.

e
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success through personal postal tuition

HOUSANDS OF MEN in important Ome of these courses will lead to your advancement

positions were once students of The B . .
Bennett College. © They owe their success to Agriculture Engineering Drawings Road Making
Personal Postal Tuition—The - Bennett College Architecture Fire Engineering Sanitary Science
way. You have the same chance to qualify for Ai":”“ Maintenance F°"°s"¥t Steam Engineering’

| e P . T Building , Locomotive Engineering  Surveying

her and social standing.
2 fine career, higher pay g Carpentry Machine Design Polad maiealions
Chemistry Mechanical Engineering  Textiles

SEND TODAY for a free prospectus on
“Vour subject. Fust choose your course, fill in
the coupon and post it.

Commercial Art
Diesel Engines
Draughtsmanship
Electrical Engineering
Electric Wiring

Motor Engineering
Plumbing

Power Station Engineering
Quantity Surveying

Wireless Telegraphy
Workshop Practice

i i Radio Engineering

| e BRI SOLERQE-(Rert ”JGLSHE"'EH"I Accountancy Exams General Education Police Subjects

| Please send me free your prospectus on i Auditing Geography Salesmanship

| 1 Book-keeping Journalism Secretarial Exams

: (SUBJIPCTMEIRCIN, b .o - ot aini o e o el = olis o ~[5le «laislisiefosiaiis s vos o » I Commercial Arithmetic E—— Shorthand
PR B 2 o v R O 5 e : Costing Mathematics ~ Short Story Writing
: BD'DIRIESS g - - <. s 4 157+ » 1 5+ SRR o oo - 57 } English Peideiio Buvirits Iethals Mgy tolls

L RS, AGE (if under 21)...... = GENERAL CERTIFICATE OF EDUCATION R.S.A EXAMS.

: PLEASE WRITE IN BLOCK LETTERS i

| YOU CAN APPLY
YOURSELF,
\

/

LOOK ! You can now have REAL PLASTIC Flooring at'less cost than lino
or tiling. POLYFLO is the new wonder plastic that ANYONE can install

without previous experience whatever. Requires no mixing of special
tools. You merely pour it from its handy container and, ‘ Hey, Presto,’
it finds its own level ! Yes, here at last, is the answer to your flooring
problems. POLYFLO is ideal for EVERY floor in the house as well as for
Window Sills, Table Tops and Shelves. It's GUARANTEED not to crack,
lift or discolour, and can be applied to ANY clean surface without mess
or fuss ! Send for full details NOW !

v POST COUPON FOR FREE LEAFLET

‘ Post to.- THE SURFEX FIOORING CO., |
48, HIGH STREET, CAMBERLEY, SURREY. 7]

NAME (REASK s e Mgl 5 . |

PRINT

P ——————

The New ‘GALA’
METEOR

‘WOOD TURNING
LATHE

Two of the main attachments
available

A precision lathe for quality work
in wood and the ‘dighter metals,
made in 20in., 30in., 40in., and 50in,
B.C. sizes. Rigidly built and beauti-
fully finished. Additional equip-
ment is available for :—
SAWING METAL SPINNING
POLISHING A SANDING
GRINDING

Full range of accessories available.
Detailed specification list No. GMH
on request,
SCOTTISH PRECISION
ENGINEERING CO.
27, Cadogan Street, Glasgow, C.2.

{Above) CIRCULAR SAW ATTACH-
MENT
(Befow) SANDING ATTACHMENT

Exportenquiries to :
R. PROCTOR & CO, (LONDON) LTD,, 220- 226, BISHOPSGATE, E.C.2.
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Where will it turn up next?

The Flamemaster torch turns up-in the most unlikely
gplaces and among a surprising number of trades. Our books
show that glass blowers, laboratory technicians, jewellers,

dental mechanics and all kinds of metal workers were among the

first to welcome this new precision heating tool, and

that recently we’ve had orders fromi model engineers, electrical

engineers, lead-burners and garage mechanics.
Why do they all find the. Flamemaster so handy ?

Because : Installation is extremely simple.
Flame control is easy and reliable.
Waste is eliminated by our trigger grip economiser.

Leaks are impossible,

FLAMEMASTER MARK

-

If youw'd like to deal with your heating problem tn the up-to-date way, write

for full details to :—
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STONE-CHANCE LIMITED, bperT. F20, LIGHTHOUSE WORKS, SMETHWICK 40, BIRMINGHAM.

TELEPHONE : BROADWELL 2651. LONDON OFFICE: 28 ST. JAMES'S SQUARE, S.W.I. TEL:

WHITEHALL 6002,

the ideal
engraving tool
for the handyman!

YOU will be really amazed by the Vibro-
Tool—the power hand-tool that is as easy
to handle as-a pencil. With it you can
write on steel, engrave jewellery, glass
and plastics, tool leather, carve wood
and cut stencils—and a host of other
handicraft and workshop jobs . . . with
speed and facility you never dreamed
possible.

® & © @ © O 6 o @ © & © o© O
The V.250 Vibro-Tool Operating on the vibratory principle, the Vibro-
complete with standard en- Tool works off 230/250 volts, 200/220 volts, and
graving point. 110 volts for A.C. supplies only. Just connect
to any electric light socket or plug point.

Vibro<Tool De Luxe Kit

Write for Brochure V.T.X to: BURGESS PRODUCTS
Co. L1D. (Vibro-Tool Dept.), HINCKLEY,
LEICESTERSHIRE.

MODERN
DRAWING

OFFICE
Furniture

No finar range of Drawing Office
Furniture is available than the
Halden range. Every up-to-date
refinement making for greater accuracy,
greater ease in use, and economy of
space has been introduced to the Halden
designs. The range includes Drawing
Tables, Cabinets, Drawing Boards, Filing
Cabinets, Trestles and Glass Tracinz
Tables, Large size boards made to custo-
mer’s own specification. For all office
furniture and accessories consult :—

OF MANCHESTER.

J. HALDEN & CO., LTD. 8 ALBERT SQUARE, MANCHESTER, 2.
Branches at :—Llondon, Newcastle-on-Tyne, Birmingham, Glasgow, Leeds and Bristo!
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MAKE
THE BRICKS

TO BUILD
THE HOUSE

—this simple way :

Just a simple wood mould with a tape or paper strip base—
and there's your home-made brickworks, ready to supply you
with ** Pyruma ’’ bricks for building houses, walls, farm buildings,
model railway stations etc. Just one of the ways of modelling
in Sankey’s '* Pyruma ’ plastic cement explained more fully in
the Instruction Book offered below. Other and simpler ways of
modelling are also described, showing how to make many useful,
permanent stone-hard objects which can be painted in colour, from

SANKEYS

Pyruma is ready for use from its airtight tin—t6 be modelled
while plastic. It dries or bakes to stone hardness and, after
treatment as instructed, can then be painted or enamelled.

Pyruma_is ideal for modelling Houses, Railway and Airport
Buildings, Farms, Docks, Figures and for making Ashtrays, Book-
ends, Plaques, Dolis Furniture, Relief Maps, Animals, etc.

Sankey's PYRUMA and
TILUMA are inexpensive
and obtainable in air-tight
tins from Ironmongers, Art
Material Dealers, Hobbies

Shops, etc.

POST
THE
COUPON
TO-DAY

(Dept. P.M.)
ILFORD, ESSEX

Enclosed 4d. In stamps for PYRUMA MODELWLING INSTRUCTION BOOK
addressed to :
NAME (Block letters) ...

ADDRESS ......covvveiieiiniiiiniinn,

August, 195 4__

A Customer is not a cold statistic—he is a warm flesh-and-blood humzn, with feelings
and emotions like our own, with biases and prejudices as to his require-
ments, whatever they are.

A Customer is the most important person ever in our business—in person, by

mail, or by telephone.
A_ Customer is not dependent on us—we are dependent on him.

A Customer is not an interruption of our work—he is the purpose of it. We are
not doing him a favour by serving him, he is doing us a favour hy?iving

us the opportunity to do so. !

A Customer is not someone to argue and match wits with.
argument with a customer,

Nobody ever won an

A Customer is not an outsider to our business—he is a part of it.

A Customer isa person who brimgs us his wants. It is our job to handle them pro-
fitably to him and to ourselves. If you wish to Construct a2 Domestic
Refrigerator whether ‘* built in '* or cabinet, send for our hints book
and general cataiogue. We shall be pleased to serve.

Send one shilling for general catalogue post free (refunded on first_puechase).

BRAID BROS.

For Home Refrigerator Construction

50, BIRCHWOOD AVENUE, HACKBRIDGE,
Tel.: WALLINGTON 9309.

We do not wish to be associated with Scrapped Second-hand ice-cream Components

SURREY.

LTD
BRITAIN'S LEADING STOCKISTS OF

“PERSPEX”
SHEET — RSDD — TUBE

Il WHITWORTH STREET - MANCHESTER, |
Telephones : CENtral 7081-2 and 1000

THE ULTRA LENS AIDS PRODUCTION

This unequailed Whether you are manufacturing, buying or selling,
electric magnifier N, there are occasions when you have to submit
is of the most some objects to a very close scrutiny. At
modern  design these times the ULTRA LENS becomes
and has proved indispensable.

its extreme Triple lenses ensure distortion-free
and sustained magnification and ellminate the
usefulness  to ce, necessity for adjustment of
countless indus- S "alsl. focus. The focus s
trial firms en- S 2e 63 always perfect. 1
gaged on minute = 4,\,/ he ULTRA
examination of sur- % LENS achieves
faces of every con- a six-fold

ceivable object. magni.
The ULTRA LENS has won the fication
enthusiasm of technical experts m a
especially in the field of engineer- brill-
ing, and is used extensively in collieries, iantly-
foundries, eclectricity works, tool shops, lit field
forges, motor works, and practically every which is

shadowless,
Tel. : TRAfalgar 2055

17¢, Oxendon Street,
London, S.W.I.

branch of the engineering trade.

Write today for full particulars and price list to

THE ULTRA LENS COMPANY
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'MONEYBACK
GUARANTEE

o LU e (e 2 17 1 uges £5

= | T.v. TUBES. 3 MONTHS’GUARANTEE

Mazda CRMI21.A.B, and a few other types and makes. Picture shown to callers.
- Not Ex.-W.D. Carrlage and_Insurance 15/6 extra. No catch. SPECIAL OFFER of
:'I tubes with burns for testing and spares at 30/- each.

SPECIAL ISOLATING TRANSFORMERS FOR T.V. TUBES. To cure
Cathode to Heater Shorts, including boost. 1-1 for Mazda 16/8. Mains Pri. 230 v.
21/6. Post 2/-.
RADIOGRAM CHASSIS.
End-drive. £7.17.6. A.C. or
A.C./D.C. Salvage, recon-
ditioned 3-wave band, 5 valve
superhet (latest midgets), ext.
speaker and pick-up sockets.
Post 3;6.

SUPERHET V.H.F. RE-
CEIVER. Ex.-W.D. RI124D.
6 channel switching, tuning
30.5 to 40 mcfs. Less valves.
Last few. 7/6. Carriage 2/6.
FREE drawings for suggested
conversion to A.C. or A.C/
D.C. or with valves, 17/6,
plus 2/6.

H,T. BATTERIES. 3/9.60 v. 90 v. Portable, 7/9. 90 v. x 1} v, 6/9. Post /9.
New 4% v. 1/6. Post 9d.

ACCUMULATORS. 7/9. New 2 v. 45 amperes. Post 2/3.

. MOTORS. [2-24 volt, with flexible shaft. 18 ct. gold brushes. 17/6. Post 2/6.
s e RECTIFIERS. 8/9. T.V.type. Salvage, guaranteed. 250 volt at 200 m/A. 180 volt
at 40 m/A. 3/9. Post l/-. New 12/9.

BURGLAR ALARMS. To clear. 3/9. Brand new, self-contained unit. Made by
Truvox. Consist of bell and trip device mounted in metal cover. Works off 4% vpit
battery. Post /3.

CLOCKWORK MECHANISM. 3/9. Can be modified for use as dark-room
timer. Drawings free. Post 9d.

DUNLOPILLO EX-COACH SEATS. 34in. x 16in. x 4in. Back 28in. high.
37/6. ldeal for cars, caravans and utilities. Carriage 4/6.

SPOTLIGHTS. 8/9. Butlers, new but ex-W.D. 7}in. dia., 64in. deep. Pre-focus
fitting. Post [/3. Easily adapted.

BULBS for above, 4/6. 6 v. 36 watt., 12 v. 48 watt.

SIDELIGHTS. Infra-red glass. ldeal tail lamps. New ex.-W.D. 1/9. Post 9d.

u REAR OR PARKING LIGHT. 1/9, on lead with battery case and clips. Post éd.
J 1.4 v. bulbs 4d. each. .

SEND STAMP ONLY FOR 1954 CATALOGUE.

o
20 iy

wa

® Unmatched holding power.

®. Completely impervious to
damp.

® No fear of burring ends
when driving home.

, ALL KINDS OF CRAFTSMANSHIP
® Easily cut off to lengths

and every sort of model will be on

requlred. ; show at the most fascinating (2 o
Obtainable in packs of 12— : exhibition of the year. SEE displays of NEW
50—100 at all larger Iron- ®.  equipment . . . SEE experts demonstrating all
mongers. — branches of modelling . . . SEE jet
ey Write for Hlustrated Booklet 2 507, aircraft fI):_ing in the exhibition
& “wr & 7 //% cage . . . SEE radio-controlled ships
ey manceuvring . . . SEE fascinating
USETOGETHER WITH MASON MASTER DRILLS B model railways . . . and 1,001 other exhibits
™ This is the PRACTICAL man's show ! Get there
Manutactured by # early . . . take your friends and
JOHN M. PERKINS & SMITH LTD., BRAUNSTOHN, NR. RUGBY % family.

F EX-ADMIRALTY TELESCOPES. Highest quality single-draw Telescopes
1 by Ross of London and Ottway of Ealing. 16 x 42mm. Length 16in. Weight
23lbs. Optically good—externally fair. Originally cost about £12.
Post free 65/~
3in, ADMIRALTY COAST GUARD TELESCOPES. Suitable for Astro-
nomical and Terrestrial use. Magnification 40X. Length 37in. Optically
good. Complete with rigid garden tripod.  Estimated original cost about £50.
Price £10.15.0 to £14.10.0 according to external condition, Part carriage 5/- extra,
EX-AIR MINISTRY PRISM BINOCULARS. 6 x30. Good used condition.
Eyepiece focusing, with leather case, Post free £8.5.0

HORTIGULTURAL "HAL
NEW 8 x 30 CENTRE FOCUSING PRISM BINOCULARS. Coated.
With leather case. Post free £12.10.0
NEW 12 x 40 CENTRE FOCUSING PRISM BINOCULARS, Coated. WESTMINSTER

With leather case. Post free £15.10.0 GET THERE by any of these bus routes :
We guarantee satisfaction or full refund. Mustrated Brochure on request. 1, 24, 29, 39, 76, 134, Ask for Army & Navy

CHARLES FRANK Rarhescor Row, 3, 590, 77, 770 88, 155, Aok
67-73, SALTMARKET, GLASGOW. C.I.

for Horseferry Road. 10, 46. Ask for Royal |
Phone: Bell 2106-7,

ADULTS 3/- CHILDREN 1/6

Open from Il a.m. to 9 p.m. daily.

Horticultural Hall.
OR by Circle or District line Tube train to St.
James Park.
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- EXPERIMENTAL OUTHTS

LEARN THE PRACTICAL waY

Whether you are a student for an examination; starting a
new hobby; intent upon a careerinindustry or running your
own business—these practical courses are intended for
YOU and may be yours at a very moderate cost.

EASY TERMS FROM £1 A MONTH
With these outfits, which you receive upon enrolment,
you are given instructions which teach you in easy
stages the basic principles of the subject concerned.
A tutor is available to give individual help and guidance
throughout the Course. The specially prepared equip- _ : ;
ment remains your property. i - yred

POST THIS COUPON TODAY

Please send me your FREE book on Practical Courses :

COURSES WITH PRACTICAL : b oo
EQUIPMENT INCLUDE :— .
I

i RADIO (Elementary and Advanced) « TELEVISION - MEGHANIGS°;3
ELECTRICITY - CHEMISTRY - PHOTOGRAPHY - GARPENTRY.M
ALSO DRAUGHTSMANSHIP - COMMERGIAL ART - AMATEUR 8. W.(w |

RADIO - LANGUAGES - ETC. v

| am interested in..........

To: E.M.L INST}.'.I'UTES, Dept. 144X, 43 Grove Park Road, Chiswick,
London, W 4,

NAME -
E M | I N S‘I' I'I' u ‘l' E The only Postal College whichispart of
ADDRESS a world-wide Industrial organisation
1C.24 an
Lay Your Own Floors Y pa) ol )
e S A 4-watt AMPLIFIER KIT for only 75/-|
— Oorlng ocks ree o 1cence A 3-Valve Amplifier that you can build for use 3
with Gramophone, Microphone or Radio
Receiver, using 6V6, 6Q7 and 5Z4 Valves. For hy
A.C. Mains 200-250 V. Unusual feature of this o]
kit is the inclusion of a pre-assembled and wired e
PRICE FULL group board with the * heart ” of the Amplifier- )
Complete down to the last nut and bolt and A
DETAILS, comprehensive point to point wiring details in
I 9, 6 SAMPLE illustrated manual.
AND 20 page Manual (including fault tracing data)
LAYING usuzlly 3/6, FREE to Readers of this magazine FULLY GUARANTEED 12
PER INSTRUC upon receipt of large S.A.E. MONTHS 1
$Q. YD. - M _o_s EeG MAIL ORDER SUPPLY CO.  The Radio Centre
33 Tottenham Court Road, London, W.I. Tel. MUSeum 6667
ON
Plus 4/8d.
/ = APPLICA. This IS the
per sq. yd. ==
g TION BARGAIN OF THE YEAR
4
SILK SCREEN PRINTER o(SOUrARs WE Votle
s with ALL SUPPLIZS  Large 16l x 12in. ERINT-
- - ! atéd WOODEN BASE.
& FREE GOURSE! Pt LB
or rin n
PR'N TS IN SIX COLOURS Z‘m?\t‘sntelis material up top!m thigck;)
Hardwood fl difficul | ““e Q‘“‘ ity SQUEEGEE
w oors are not difficult to lay on concrete nrl;ltlniz nllrd 'i‘ﬁ:ou”?f rtl)]cm:;kloanm |§(curs Iz'):r NTAINERS  COL-
O sionals & e and a. an ra WOTKers,
or wooden sub-floors. We SUPPIY kiln dried e;rs:imty is enormous. It will print a fev?ooples oxs‘ OURGS;_eegleglachlu%VhYellow
flooring blocks accurately manufactured from Prime hundreds, to x}roresgiogletiwndard in sgudtcol!o’urs STENGH, RY tesizn
quality Scandlr;\avnan Ozk ready for laying wnthf full 25&?&2":{%{’&5“&,,&} 3%?:;;},?,%&; i tiat | traced ana avvxd with hot
instructions t a modest cost you can transform ok ™ el UL o A e ) uorescent colors, | STENCIL ~CUTTERS  and
v 2 s k and 113 ishes, ¢ int
concrete or wooden surfacés into a beautiful g’éﬁz fn’.& tzaniv?g:s: a’fsg’:ttzaﬁab,}g:sg;f?gg&:‘!ﬁe;;llgg O o HeelstorMGoIdos
. . . . -] upiicator w an, T NO
polished Oak Parquet floor that will last a lifetime, Pl e S e S e e eSS N e ] FRas 10 SONEE
and add to the value of your property. for so little money. Hundreds of customers testify | £iT0E S8R 0% EVEB BROSSCRTO
: ‘ to the quality and amazing value. Do not rniss this cess, including PHOTO
opportunity. STENCILS, DAYGLO,
THE SURREYBOARD CO. LTD. —ON PAPER, WOOD, CLOTH, PLASTICS, etc. FLOCK finishes, etc.
(DEPT. P.M.), AMERICAN PUBLISHERS SERVICE tor 47[6 bori
72, HIGH STREET, CROYDON, SURREY (Graphic Arts Div.), REFUND GUARANTEED
B 7 ! DOCKING ROAD, SEDGEFORD, NORFoLx | I, NOT APFROVED

oM
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WE CAN LIST ONLY A FEW ITEMS IN THIS SPACE. SEND 3d. IN STAMPS  FOR OA'I;ALOGUE

7
SP|RALS

BOILER RINGS

No. 22 Type for Priloct,
7

15/6, Post 4d.

Model CS. Convector Thermo-

Nop70  Spiral, 1,560w.  2/9 ea. No.71. 5ixiin., 1,000w. 6/9 ea. 50w. 5/4ca. stat for control of Space Heaters, Current-carrying capacity is 1o
No,70a, Spiral, 1000w, 2/2ea. | No.72 Sixfin. '750w. 6/dea. | No.24Type for Goblin, Low Temperaturs Ovens, etc. | 37 250y AC.  Differential,
No' 70b. Spiral, 750w. 1/10ea No. 73. 5ixi 600w, 6/—ea. 750w, 6/8 ca. e e to deg. F. Dimensions :
4 . Spiral, 5 . No.74. Sixfin. 500w. 5/9 ea. R oTr o 4 4 b4 4}in, x 2in. x 1§in. Pricc 35/-.
No. 70c. Spiral, 600w. 1/5 ea, . yp 700w i0/9ea 40 deg. between 40 deg. and |. Post éd. :
No.70d. Spiral, 500 w. 1/1ea, ) . 120 deg. F., 15 amps, 250v. A.C.
No.70c. Spifal, 200w. /2 ea, :\"1°3NTYEPEE':EE:;: P = A Price 25/ each. Post 5d.
i} - 3 4 ULA . 3 AMMETERS
No.70f Spiral. 100w.  W/lea. | " (yithout thermo ficting) 6/~ ea. | ELEMENTS Moving Iron. A.C/D.C. 0/5
n No. 4Type for PnrkSOw 53es Suitable for Kettles, Percolators. Model MB, For control of | 2mps., 1Qin. dial.  Projection
¥ " | No.80.5in. diam.950w., 9/9ca. | ElectricImmersion Heatersloaded | Tounting. Price 18/~ Post 1/~
oy TYREELEMENTS | Now6Typefor G Gy . Sidca, | No-Bl. dlin dism 650w | T3 es. | ‘up o 3 kW 90,190 deg, Fo 15 | 152 o0get'fe O/10 mps. " Price
. - 1son crew, N . 3 . -3 o . — -,
600 w. ... .. .. Ef6ea | No.7TyseforCredaHalo, No. 82. 3lin. diam. 650w., é/6ea. | amps up to 250v. A.C. Stem
No. 63, Edison Screw, 750w, 10f9 ea. so. g:.;bmad-am.ﬁo we, 5;; €. | lengths Ilin. or [8in, Price =
lin, 750w, ... ... 5/9ea | No.8Typ2for Credas$., 0.84.3in. diam. 400w., 4/3ea | £2  Post 9d,
Ng.llgﬁ, zggus(able Pin B 2 450 w. 6/6 ca. No, 85, 2{in. diam. 250w,, 4/- ea, Ph?;}r‘?k’b%?rfoAN%D
in., w. ea. 3
No. 65." Adjustable Pin o No. 9 Type for Premier 811, 60in. x 30in, Electric Blanket, 1/6
3/16in., 750 w. {50l ) 450w, 7/-ea. Model PF, Room Thermostat. 60in, x [0in. Electric Blanket, i/6
No. 66, Adjustable Pin No. 10 Type for Premier CAR HEATER ELEMENT Adjustable ranges : 30/90, 40/100 !
tin.,,600 w, ... ... 5/6ea. . 805 ... 540w. 6/9 ea. No. 87, 6in, x }in,, 130 or 60/100 deg. F. Capacity : 2 to — o VW B
Neo. 67. Adjustable Pin No. Il Type for Premier w. o 6/3ea, 5 - 250v. A.C. Dij
jin.,750w. .. .. 59, 23 .. 400w, 5/3 ea, 2 e - AL Limen- | SINGLE BED ELECTRIC
Na. 68. Strap type, 600w, 5/6 ea. BT f5r. Poemiar < sions : Sin. x llin, x 2in. deep. BLANKET
;‘llcl"f?tz‘insgtsr?; grp;.ggif’)‘w.:d/?u::: ey 500w. 7/-ea, | IMMERSION HEATERS Price £2. Post 6d. 2D7rawing ramd Instructions and
able types Jin. to !fin, centres. No, |3 Type for Revo. We can offer a wide range from C );ds' :- 25‘?hm;/yd.'Heaung
] 450w, 6/9ea, | 2to 4 kW and in stem ldngths. it AT Gl S L
No. 14 Type for Hotpaint Hin, to| 42in, Please send for l,ModeI P}. Miniature Thermostat
: 500w 6/9 ea, | OUr catalogue. for control of domastic Electric o
FIRE BARS A :
| ) No. 15 Type for Mazner, Irons and special purpose ma- DOUBLE BED ELECTRIC
:: :;' :”":' ;!""‘;:T"' ;5: = e 550w. 6/9ca. | FLEXIBLE HEATING CORD | chines where space is fimited. | BLANKET .
No. 43, Bowed. 3ot 76 es | No. 16 Type for Magnst, Stocked in 15,20, 25,200 and 400 | Capacity : 5 amps 250v. A.C.".[ Drawing and Instructions and
0.43. Bowed. 3in.xB}in.7(6 ea. Small ... . 400 w. 5/6 ca, ohms per yard. Price |/- per yd. fin. x fin. x Il/16in. Single 30 yds. of 13 ohms/yd. Heating
No. 44. Bowed. 3}in.x8}in.7/6ea. | No. I7 Type for Morphy i screw fixing, Price 9/3. Post 3d Cord. Price 30/-, Post free.
No. 45, Flat. Jin.x%%in.  7/6 ea. Richards 750 w. 5/6 ea. e s s . 5 &
No. 46. Flat. 2fin.x7in. /4 ca, 8 H.M.Y.,
No. 47. Bowed.3in.x9%in. 9/-ea. 5 750 w. 6/-ea. ;10“' 3"}'/' for H°ti;'=t°='5§5‘gg GREEN HOUSE ‘SI:O?GLhEISWITClHES .
- ots, Vulcanisers, etc,, - ingle ola panel mounting,
Nc;‘.e.:cl'. Bz;;;;agblauf:':ySusrw:na‘m, No. 19 Type for Mar_;'son:I. 6/8 ea deg. F., 3 amps. A.C. Price | YTHERMOSTAT 250v. 2 amps. Ideal for Model

Type ML. Constructed especially

perature range of 40-90 deg. F.

Railway enthusiasts,

No. 42. Suitable for Small R
‘;nd va,-iuoluas ‘;pec: =% a2l pelor Syst_,esrg,w. 6/8 ca. for the amateur gardener., The | Price : Sample 10d. Post 3d.
No. 46, Suits Belling, Brightglow. Model SN/40. | amp. 240v. A.C,, | scale plate is calibrated ** High- Per doz.8/6. -Post6d.

No. 21 Type for Junction,
500 w.

No. 47. Suitable for Creda. 6/6 ea, Medium-Low,”’ and has a tem- Per gross 86/-. Postl/I,

THE TECHNICAL SERVICES CO., SHRUBLAND WORKS, BANSTEAD, SURREY.

The Right Tool
for the Job!

FOBCO ¢STAR?”»
PRECISION

DRILLING MACHINE

@ Capacity 0—1lin.

@ Speed range 4,260/1,990/1,020/475.

@ Fully tilting table can be located at
90 deg. each way.

@ Graduated friction dial.

@ Chrome plated ball handles.

50-250 deg. F., 5/6. Post 3d.

MAKE MONEY — making casts

with VINAMOLD

A grand spare-time occupation

WITHOUT any previous experience you can mass<
produce any object, from a chessman to a candlestick,
statuette or model ship, in plaster, resin, concrete, etc.’
.o . with § VINAMOLD " the flexible mould that gives
the BEST results. Easy to work, can be used over and
oyer again. Needs NO special equipment, provides a
profitable and enjoyable spare-time occupation with
" minimum outlay,

Write for full details and instructions. Also avail-
able : THustrated booklet describing * VINAMOLD,”
methods of heating and melting, preparation of models
and moulds, etc. Price 1/6 post free, from :—

VINATEX LTD. (Dept. P.M.3), CARSHALTON, SURREY Bench model Pedestal model

Single phase machine fitted Jacobs chuck £35. 8.9 £40. 6. 9
THE Single phase machine with No. { M.T. spindle  £34.13. 0 £39.11. 0
3-phase machine fitted Jacobs chuck £33. 7. 6 £38. 5. 6
3-phase machine with No. | M.T. spindle £32.11. 9 £37.9. 9

IAY-GUN

FOR COMPLETE RESPRAYING OR TOUCHING UP
oy 716 post 1j- Extra

ACCESSORIES : Mortising attachment complete with §in. chisel and
bit, £5.10.0. Chuck guard, 12/-.

These fine machines are available on our well known OUT OF
INCOME TERMS.

Examples : Single phase machine fitted Jacobs chuck, be;nch model,
deposit £8.17.9 and |12 monthly payments of 49/3. Pedestal model,
deposit, £10.2.9, and 12 monthly payments of 55/4. WE PAY
CARRIAGE OUT (mainland only). lllustrated literature sent with

pleasure, quite free of obligation.
(BLACK CELLULOSE FINISH,

A, j. REEVES & CO.

DOUBLE SIZE 30/ Pivs 1/- 416, MOSELEY ROAD, BIRMINGHAM, [2.
Postage Grams : *‘ Reevsco, Birmingham.” Phone : CAlthorpe 2554.

« THE CHOICE OF EXPERIENCE ”

WORKS OFF TYRE PUMP

2 YEARS' GUARANTEE:
SEND P.O. TO

—— SPRAYT

1226 MUNSTER ROAD, LONDON, S.W.6

COMPLETE KITS INCLUDING
GUN AND ALL MATERIALS
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FREE

The new edition of *“ ENGINEERING OPPORTUNITIES ”
is now available—without charge—to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
completely up to date, the new ‘“ ENGINEERING OPPOR-
TUNITIES ” should be in the hands of every person engaged
in any branch of the Engineering industry, irrespective of age,
experience or training.

We definitely Guarantee
“NO PASS—NO FEE”

This remarkable book gives details of examinations and courses

in every branch of Engineering, Building, etc., outlines the -

openings available and the essential requirements to quick

* promotion and describes the advantages of our Special Appoint-

ments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

MECHANICAL
ENGINEERING
Gen. Mech, Eng.—Main-
tenance — Draughtsman-
ship—Heavy Diesel—Die
& Press Tool Work—Weld-
ing—Production  Eng.—
lig & Tool Dzstgn—Sheet
Metat Work-—Works Man-
agement — Mining «— Re-
frigeration—Metallurgy.

AUTOMOBILE
ENGINEERING
Gen. Automobile Eng.—
Motor  Maintenance &
Repairs — High Speed
Diesel—Garage Mngment.

ELECTRICAL
ENGINEERING
Gen. Elec. Eng.—Elemen.
tory & Advanced Elec.
Technology = installations
Droughtsmenship —Supply
~-Maintenance ~— Design
—Electrical  Traction —
Mining Electrical Eng.—

“Power Station Equipment,

etc.

CIviL
ENGINEERING
Gen. Civil Eng.-—Sanitary
Eng.—Structural  Eng.—
Road Eng. — Reinforced
Concrete—~Geology.

RADIO
ENGINEERING
Gen. Radio Eng.—Radio
Servicing, Maintenance &
Repoirs—Sound Film Pro-
jection — Telegraphy —

cTelephony—Ttlev'swn— You are bound to benefit from
reading “ENGINEERING OPPOR-
TUNITIE

& G.
tions.

Telecommnunica-

BUILDING
Gen. Building—Heating &
Ventilation —Architectural
Draughtsmanship — Sur-
veying — Clerk of Works
~ Carpentry and Joinery
—Quantities — Yaluations

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,
. ENG., TEXTILE TECHNOLOGY, ETC., ETC.

One of these qualifications would increase your earning power

.Mech.E.,

AM.I A.M.I.CE,,
A.F.R.AeS., AMIM.L, LI1LO.B, AR.IB.A,
M R i F.R.I.C.S,,

ORN PRELIM.,

WHICH ONE?
B.

A.M.LP.E.,
AM.IE.D

Sc., A.M.Brit.l.LR.E,
AMIH. & V.E,
GUILDS

aTY &
GEN. CERT OF EDUCATION, ETC.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

29-31,

410A, COLLEGE HOUSE,

WRIGHT'S LARE,

KENSINGTON, W.8.

Phone :

WEStern 9861

VALUABLE NEW HANDBOOK
T0 AMBITIOUS

ENGINEERS

Have you had your copy of ‘“Engineering Opportunities”?

WHAT THIS BOOK TELLS YOU

HOW <o get a better paid, more
interesting job.

* HOW to qualify for rapid- pro-
motion.

* HOW to put some valuable
fetters after your names and
become .a_ ‘‘ key-man "’
quickly and easily.

* HOW 1o benefit from our free
Advisory and Appointments Depts.

* WHERE today’s real opportunities
are . . . and HOW you can take

advantage of ihe chances you

are now missing.

HOW, irrespective of your age,

education or experience, YOU

can succeed in any branch of

Engineering that appeals to you.

144 PAGES OF EXPERT

CAREER-GUIDANCE

*

less than £15 a week you should send [
for your copy of this enlightening §

b

gation.

POST NOW |

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

S,” and if you are earning

ook now—FREE and without obli-

“RIN _.oi_‘*i'rt{)iz{*l'n,?};_rl‘-l'”*“f: P

s 4
wd

NG? i

3

1o: BLET. 4103, COLLEGE
HOUSE, 29-31, WRIGHT'S LANE,
KENSINGTON, W.8.

Please send me FREE and without =~

obligation, a copy of “ ENGINEERING
OPPORTUNITIES.” 1 am interested in

(state subject, exam., OF CATEr).c...ceruruurieivennnrirrereersreenniesss

Only 1}d.
stamp is
needed if
posted in an
unsealed envelope.

.
-

WRITE IF YOU PREFER NOT TO CUT THIS PAGE !
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The Eclipse and Flying Saucers

HE eclipse of the sun on June 30th

I was the occasion for a further

,crop of stories concerning flying
saucers which had been sighted. These
stories must not be dismissed as hallu-
cination or phantasmagoria for they have
come 'from responsible people well
versed in scientific matters. One of them
was an experienced pilot who made a
sketch of what he saw, and it would be
foolish to suggest that this was a figment
of his imagination. He was the pilot of a
Stratocruiser and he saw seven mysterious
flying objects when flying at 19,000ft.
over Goose Bay, Labrador. The centre
machine he described as” resembling a
flying jellyfish, because it seemed to be
constantly changing shape. His sketch
shows three main shapes, and also thrce
smaller shapes which alter their positions,
sometimes three ahead and three astern,
and at other times 'one or two ahead and
the rest astern. Notwithstanding this, the
pilot states that he is still sceptical of the
flying saucer theory, which credits these
saucers as coming from other planets.
He can only believe what "he saw, and
cautiously states that they were not like
any planes he had seen before, except
for’ one . short period when the larger
object took on the shape of a delta-wing
aircraft. He is certain. that the .objects
were not the result of reflected light,
mirage, or any other of the usual pheno-
mena met at high altitude.

Flying saucers have been reported so
frequently and from such widely differing
localities over the last few years, that it is
impossible to discredit that something
unusual, of which we are at present
unaware, is taking place. But then many
mysterious things are taking place behind
locked doors, and it is only to be expected
that they will be tested in the air; also
that as they are on the Secret List no
one will confirm or deny the accuracy of
the reports.

The explanation -put out by a noble
lord, that the saucers contain visitors
from another planet who are anxious to.
help us in our present economic diffi-
culties, must be dismissed as unacceptable
and nonsense. It is straining credulity
too far to suggest that the inhabitants of
other planets, if any, are conversant with
the various languages- of the world and

FAIR COMMENT
The Eyditor

the economic difficulties of each nation,
any more than we are aware of theirs.

If the inhabitants of other planets
are endeavouring to visit the earth, it
would be on the same basis as our desire
to visit them, namely, that of scientific
exploration.

Like some so-called spiritualistic mani-
festations, which investigation has shown
to be utter fraud, no doubt a large amount
of the rubbish which is spoken and
written about flying saucers can be con-
sidered as hoax and humbug, and we are
astonished that one who ought to know
better should promote such stupid
beliefs in the minds of those members of
the public who are without scientific
knowledge.

After several years.of flying saucer
stories, we are no nearer an accurate
explanation than we were at the start.
If these visitors from the planets are
trying to help us; their education regard-
ing the state of the world at the present
time is not so advanced as their knowledge
of space travel, for their assistance would
have been made manifest long before
this.

One extraordinary aspect of the
problem is the absence of photographs,
with the minor exception of those
published in a book which I recently
reviewed herein. The space ships have
been visible long enough for someone to
have produced a camera with a tele-photo:
lens. However, the author of this par-

SUBSCRIPTION RATES
tneluding postage for one year:
Inland 14s. per annum.
Abroad - - - - l4s. per annum,
Editorial and Advertisement Office : *‘ Practical
Machanics,”” George Newnes; Ltd.,
Tower House, Southampton Street, Strand, W.C.2
‘Phone : Temple Bar 4363
Telegrams : Newnes, Rand, London.

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

ticular book is to appear at the Albert
Hall in September, and no doubt he will
be able to answer some of the questions
which scientific people are asking.

Exploration "in Egypt

S it not remarkable that whilst so

much has been accomplished in dis-

covering the tombs of the Pharaohs and
the contents of them, no one has yet
discovered the tools with which the
objects found were made, nor the work-
shops in which they were made ? These
beautiful pieces of craftsmanship, many
of them made in gold and silver, deli-
cately chased and made in complicated
patterns, required finer implements than
the stone tools of the pal@olithic and
even the neolithic ages. No one, however,
has discovered the tools nor the methods
of melting and refining the metal nor of
rolling it into sheet form or drawing it in
wire form. No examples of prehistoric
drills exist nor of saws, chisels, mallets,
and all of the other implements which
would be necessary to work even the
softest metals into the shapes found.

Some of them do not appear to be cast.
Steel had not then been discovered.
How then were the beautiful carvings
executed ? . Some of the parts would
seem to have needed an instrument such
as a lathe, but no prehistoric examples of
lathes exist. Others would appear to
have required a press, and although the
wine press is mentioned in the Bible,
such an instrument would hardly be
capable of exerting the very high pressure
nécessary for pressing metal into shape.
They must have been real craftsmen in
those days to have wrought such wonder-
ful work with such tools as we know
exist. Tubal Cain must indeed have been
a man of might when he fashioned the
first ploughshare.

¢ Practical Motorist and Motor
Cyclist > =
THE fourth issue of our companion
monthly Thz Practical Motorist
and Motor Cyclist is now on sale at
1s, Similar in size and style to PRACTICAL
MECHANICS, it is packed with articles
on the upkeep, overhaul, and repair of
all makes of motor car, motor cycle, and
motorised bicycle, irrespective of year

‘of manufacture.—F. J. C.
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Overhauﬂmg a Lawn Mower

Points About Dismantling a Lawn Mower and Grinding
the Blades

Fig. 1.—Adjusting the height of the blades.
HE essential parts of a lawn mower are a
I set of rotary blades mounted on spiders,
attached to an axle. These form a
skeleton cylinder, each blade being twisted
to form a segment of a coarse pitched spiral.
The blades are made of shear steel, and the
edges forming the outside diameter are truly
ground with the axis of the spindle. The
leading or cutting edges of these blades are
also ground on the faces. Mounted in bearings,
the cylinder is driven by the action of pushing
the machine. On the bottom of the machine
is a stationary blade, arranged in such a manner
that the revolving blades are almost rubbing
it throughout their entire length. Each blade,
bearing in turn along the edge of the stationary
one works like a pair of scissors.

Scissors or shears that are blunt and rocky
in the joint have their cutting. action impaired
and made difficult. This also applies to a
mower, the condition that is analogous to a
loose joint being excessive clearance between
the blades. Then, instead of cutting, the
tendency is for the grass to fold between the
blades and tear. The effort required to propel
a machine with blades that are blunt and out of
adjustment is many times greater than that
necessary when in proper order.

Lawn mowers in general use are one of
two types—these are ‘‘side-wheel” and
roller, or drum. The fundamental difference
between these types lies in the method of
driving the cylindrical cutters. The first,
driven by a pinion attached to each end of the
cutter spindle, actuated by internal gear teeth
made on the insides of the rims of the wheels
of the side-wheel type. In the other type the
drive is taken from the live spindle of the
drum, either through a train of gears or by a
chain. A slight variation between different
makes occurs in the manner of adjustment,
arrangement of bearings and so forth apart
from difference in type, but the following
remarks will be found to apply more or less
generally.

Examination

. Presumably the machine was put away in a
clean condition, as far as the exterior parts
were concerned. Therefore, the first thing to
Jook at is the condition of cylinder spindle
and bearings. To do this properly means that a
certain amount of dismantling will have to be
“done. While the bearings may not be worn,
there is every likelihood that they will be
clogged with grass particles and dried 0il which,

if allowed to remain, would prevent any
lubricant from reaching the bearing surfaces.

To do this with a side-wheel machine,
remove the split pins from the wheel spindles,
or if the spindles are ‘fmade with a head,
loosen the set screws in the frame and dnve
out the spindles. These should come out
fairly easily, driving from between the frame,
of course, and using an old bolt as a punch.
The removal of the wheels exposes to view
the driving pinions on the ends of the cutter
spindle. Lift these off, but when so doing
watch that nothing falls out. The backs of the

pinions are recessed to form internal ratchet

wheels, having three teeth. Corresponding
with these are short slots cut through the
spindles, into which pieces of flat material are

C ombined
clip and
handle

Fig. 2.—An easily made handle for turning the
wheels.

loosely fitted. This arrangement acts like a
free-wheel when the mower is pulled back-
wards. Remove these pawls noting which
way the straight edges are facing. On some
machines channels are cut in the frame castings
to facilitate their removal.

The ends of the spindle can now be tried
by shaking to see if there is any play in the
bearings. If no shake is apparent, spin the
cylinder to see if it revolves freely. Then, if
satisfied on this point wash out the bearings
with paraffin, but if very sticky, it is best to
remove the cylinder for cleaning purposes.
This is done by removing one of the nuts on
the ends of the tie rod, exposed by removal of
the wheels and one rocker bolt holding the
bottom blade. One side plate can .then be
lifted clear and the bearings thoroughly
cleaned. The bearings may be ball or roller,
in which case there is less likelihood of them
being badly worn than if made of bronze. In
the latter case, some wear can be taken up by
adjustment of the set screws, afterwards
securely tightening the locking nuts. Do not
let the bearings go without adjustment if at
all slack, as the degree of fineness to which the
blades may be set depends upon them.

After cleaning the gear teeth, the parts
are reassembled in the order in which they
were removed. Do not forget to oil properly
all working surfaces before putting back, or the
chances are that the oil will pever find its
way where it is wanted if assembled dry.

Sharpening the Blades

We will presume that the blades are merely
dull and not badly gapped. Should such be
the case, regrinding may be successfully carried

out by hand. Lay the machine on its back,
resting it on a plank or block, and-supporting
it by the tie bar and handle bar, so as to leave
the wheels-free to rotate.

The bottom blade is adjusted by means of
the set screws acting on abutments on either
side of the rocker bolts until the cylinder
blades rub when rotated. There are also
other systems of adjustment, see Fig. 1. It
will be necessary to provide some form of
handle with which to turn one of the wheels.

A suitable one for this purpose is shown in
Fig. 2. As will be seen, it is of iron, about
1in. X }in. section and made to clip with one
bolt on to the rim of the wheel. Apply a
liberal quantity of fairly fine carborundum
grinding paste thinned with oil to the extreme
edge of the bottom blade. Rotate the cylinder,
stopping occasionally to replenish the abrasive
and to adjust the bottom blade slightly as
necessary. Continue the process until all of
the rotating blades give evidence of having
made contact over their entire length with the
bottom blade. A word of warning must here
be inserted, calling attention to the danger in
touching the revolving blades,- and any
feeding of grinding paste should be done with
the cutters at rest. One hand must necessarily
hold the machine down, and a convenient
point out of harms way to do so is on the
‘wooden roller.

Free the blades of the grinding medium by
wiping dry, finally cleaning with a rag damped
with paraffin. Washing off must be avoided,
as it will result in the substance entering the
bearings.

Now remove the bottom blade and sharpen

iSharpen edge

at this angle

/
Abutments for
ad justers
Fig. 3.—Details of the angle at which to
sharpen the blade.

the edge with an oil stone or reaper file to the
angle shown in Fig. 3. The edge should be
like that of a scissor blade. Look at the faces
of the rotary blades, on the edges that pass the
bottom blade first. Should they appear at alt
rounded off, bring to a sharp edge by stoning
along the face, taking care to maintain the
original plane of the grinding.

Replace the bottom blade and adjust up so
that edges of the moving blades just touch
evenly. After making sure that the bolts and
adjusters are screwed up, the, machine is
ready for use.

The foregoing remarks as regards sharpening
apply to both types of machine, with the
exception that a driving handle is attached to
one of the gears. This is provided for on some
makes of drum-type machines. Half bearings
are usually fitted to the cylinder bearing ends.
Wear on this type of bearing is taken up by
filing the faces of each half. The adjustment
of the cylinder in relation to the bottom blade
is by means of screws, which raise or lower the
bearings.

After grinding has been carried out, it may
be necessary to readjust the meshing of the
gear train. Allowance is made for this, usually
on the drum bearings, and by moving the
position of the intermediate gear spindle.



OFT soldering is a comparatively simple
S method of so joining two metals and
these two metals can be of entirely
different natures ; thus, brass can be soldered
to copper and either of these to steel. Alu-
minium is the one metal which cannot be
soldered, silver soldered or brazed, except
by using a special solder and adopting special

e e,
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Fig. 1.—Clips for soldering

Fig. 2.—Two copper soldering bits.

methods. Cast iron is not easy to soft solder ;
though it can be done it is difficult to get
the solder to flow.

Soft solder is an alloy of lead and tin, and
the addition of the tin not only hardens the
mixture but lowers its melting point. The
fusing point of lead is 620 deg. F. and of tin
446 deg. F., so the solder will melt at some-
thing between the two, according to the
proportions contained in the alloy.

Perhaps ' the only difficulty in soldering
when more than two pieces of metal have to
be united is found in holding them together,

" especially if they have to be joined, as they
nearly always have, to exact positions on
each other. The whole assembly can some-
times be performed in one operation when all
of the pieces are arranged vertically one above
another. They can then be held together by
their own weight, though if they are small
and light they are liable to move by tending to
slide when the solder melts, especially if
the work is held in the hands. The solder
acts as a lubricant and prevents adhesion by
gravity ; in fact, if the surfaces are not truly
horizontal gravity will cause the movement
when a small piece of metal floats on the
molten solder.

So it is apparent that in most cases some
means must be provided of holding the pieces
of metal together and one excellent way is

Noies on the Techniques and Apparatus Used in these Three Methods
of Metallic Bonding

by means of clips of various sizes and shapes.
Two such clips are illustrated in Fig. 1.

In cases where clips are not practicable,
a binding of black iron wire may be put
around the work and, occasionally, when the
shape does not permit of either binding or
clipping, pinning must be resorted to; such
pins can be of brass wire driven lightly into
drilled holes, or screws into tapped holes.

Applying the Heat

With regard to the application of the heat,
almost everything depends upon the size,
complication of shape and the amount of
metal in the object, also to some extent upon
the number of pieces in it. Unless the object
is very'small or very light, it will be a blow-
pipe job and the object will be laid on several
thicknesses of asbestos card or better on a
firebrick slab and played upon with a bunsen
flame in which an air jet is fitted. The size
of this flame and the air pressure required
will depend upon the size and amount of
metal in the work to be soldered. It is a grzat
advantage, befgre assembling the parts, if
all the surfaces to be joined are ‘ginned,”
i.e., thinly coated with solder, ses Fig. 3.
This can usually be donme with a solder-
ing iron which, by the way, is not iron at
all, but is a copper bar in an iron holder
and will be referred to here as a  copper bit.”
Two forms of this arc shown in Fig. 2.

Tinning the Iron

To “tin” an iron with either of the
fluxes the bit should be cleancd up with a
file until the copper is bright. Heat it until
the copper is about to change colour, and
rub with a stick of solder which has previously
been dipped in the flux. Apply it quickly to
all sides, afterwards wiping the solder over
evenly with a piece of rag. The iron is now
“ tinned ’ and ready for use, but there is
another method which is equally as good, and
that is to have a small piece of tinned steel on
the bench on which to rub the iron instead of
wiping it with the rag. Both methods apply
to both fluxes, see Fig. 4.
When the iron is “ tinned ”
it should still be carefully
heated, as a *“ burned ” iron
ruins the tin on the sur-
face, turning it into a very
brittle dark mass that will
neither convey heat nor
hold the solder.

Fig. 3.—Tinning the work.

By E. W. TWINING

If the object to be soldered is small and
for the greater part made up of brass or
copper plate the whole of it can be done with
a copper bit; usually, however, this handy
tool is kept for very light work such as
electrical wiring and the soldering of seams
in tin and other plate work. The disadvantage
with the bit is that it rapidly cools and has to
be reheated, though for continuous work gas-
heated bits are obfainable in which the
temperature is kept constant by a small
Bunsen flame. These have, of course, to be
connected up to a gas supply by means of a
rubber or other flexible pipe, which limits
their range of movement. Fig. 5 shows one
form of such a gas-heated bit.

In doing all-round small work, nine out of
10 soldering jobs can be done in the flame
of an ordinary vertical Bunsen burner, with
the work to be soldered held in the left hand
by means of a pair of pliers or small tongs ;
objects up to 1}in. or 2in. square being perhaps
the limit. But here again the limit is really set
by the shape and weight, or mass, of metal to
be heated. No blowpipe need be used in
such cases.

With large pieces of work which are fairly
open and have no heavy masses forming a
part of them, it is possible to add small pieces
of metal to the structure by local heating
without risk of unsoldering what has already
been done. Suppose we have an open cylinder
of brass tube, say, 2in. or more in diameter
and something is alrcady soldered on one side
of the cylinder. We want to add two small
bosses, one at each end, to the opposite side.
We can safely sweat on those bosses with a
very small blowpipe flame, if we are careful
not to let the flame play upon any part of
the cylinder other than the spot to which we
are attaching a boss, nor to let it play too
long. After the first boss is on let the cylinder
cool down; such cooling being accelerated
with water or with a wet rag to save time.
Then apply the second boss in the same way.

With regard to the soldering flux—either
“ Fluxite ” or Baker’s Soldering Fluid may
be used, for a flux is absolutely necessary in
order to make the solder amalgamate with the

Fig. 5.—A constant-temperature
gas-heated bit.

Fig. 4 —How to tin the soldering sron.
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surfaces of the metals to be joined. Which-
ever is used the work should, after soldering
is completed, be well washed in water and
then in turpentine to remove the grease and
the acid or chloride. For all-steel work the
correct flux is zinc chloride and this or sal-
ammoniac may be used for all-copper and
all-brass fittings.

Silver Soldering

Fig. 6 is a drawing of a Bunsen burner
with a blowpipe jet suitable for local soldering,
such as the puttiig on of the bosses on the
cylinder just referred to; it is equally applic-
able to the silver soldering of small work;
indeed, comparativély small work is all that
is likely to be done by silver soldering. The
biggest job which ‘the writer has ever seen
entirely silver soldcred is a in. scale locomotive
boiler. Many mechanics and amateurs are
afraid of silver soldering, but it is just as easy
to do as soft soldering, though a much higher
temperature must be raised in the work,
in as much as the metal must be brought to a
fairly bright red heat. The flux in this case
is borax and this must be applied sparingly
to the jgint as a paste, the powdered borax
being mixed with a little water. The water is
merely to prevent the borax powder being
blown away by the blast from the blowpipe.
It dries quickly by the hecat and solidifies
into a mass or film before it fuses down on to
the metal.

The silver solder is sold in shect form at so
much an ounce; it can be had in several gauges,
s.w.g., and in three varieties of flow or hard-
ness. It is an alloy of silver, copper and zinc,
and the higher the percentage of silver it con-
tains the higher is its melting point ; thus the
hardest contains 8o per cent. of silver and the
softest 60.per cent. The zinc content averages
8 per cent., the rest in each case being the
copper.

Using Silver Solder

There are two ways in which the silver
solder can be applied. In both cases a narrow
strip is cut with tinman’s shears from tHe sheet,
say }in. wide. In one case tiny cross picces
are cut from this strip, measuring in. by
3in., and these are packed in with the borax
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paste ; then the blowpipe is brought into
play. In the other way the blowpipe is made
- to play on the work and when the borax has
fused and the metal is at a bright red heat the
joint is touched with the strip of silver solder
and in a second or two the hot end of the strip
will melt and instantly flow around the joint,
displacing the borax. The writer has found
the first to be the better way because it is
easier to control the amount of solder which
makes the joint, though of course it requires
nice judgment of the quantity nceded. With
the second method there is liability of more
than is necessary being melted off the strip.

If the fitting which is to be soldcred is
circular and all parts of it which are to be
soldered have been turncd in the lathe.there
will be no difficulty in holding all together if
each component sockets into the next; or if
one part is turned and has to fit into a drilled
hole in; say, a part that is square. A good fit
of the spigot in the hole will ensure the holding
together for soldering, but if a flat to flat joint
has to be made—a simple butt joint—thcre
a steel clip, like one of those in Fig. 1, must be
used to hold up the two parts to be soldered.
It is an excellent plan to have a goodly number
of these clips, two or three of each of two
or three different sizes large and small.

For most small silver
soldering jobs sufficient
heat can be concentra-
ted on the work by a
Bunsen flame from
44in. to 7in. long, and a
jet supplied with air by
the breath and lung
power of the operator,
but if the work is larger,
with upwards of two or
three ounces of metal in
it, a power air pump
will be necessary, such,
for instance, as a motor
car tyre pump which
can be worked by the
foot and having an air
drum "between the
pump and the blowpipe
to give constant pres-
sure by equalising out
the strokes of the pump.

o

Fig. 6. (Right)—
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chiefly confined to bigger structurcs almost
entirely of steel and owing to the still higher
temperatures required must be done entirely
on a’hearth.

As the name of the process implies, brass
is the metal employed to make the joint. Brass
is an alloy of copper and zinc and the fusing
temperature of the solder, or *“ spelter” as it
is called, depends upon the proportions of the
alloyed metals ; the greater the proportion of
copper the higher will be the melting point
and vice-versa. In most spelters for brazing
the proportions are so arranged that with care
there is no risk of melting or burning the
work.

Apart from this matter of higher tempera-
ture and the use of spelter instead of silver
solder there is no difference between brazing
and the hard soldering last described. In both,
borax is used as a flux and in both can the
fusible metal be applicd in particles with the
borax or in the form of a stick of the metal at
the moment when the joint is ready to receive
it. The methods of holding the parts to-
gether which are to be brazed are much the
same cxcept for the fact that screw-down
clamps arc advisable instead of spring clips
and there is perhaps more frequent occasion
to resort to the binding with iron wire to hold

A small Bunsen

blowpipe.
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The work must be
supported on a piece
of firebrick or, for
very small jobs such
as jewellery, or model
fittings, on a number
of thicknesses of sheet

Fig. 7.—A Fletcher
type of bellows with
a gas and air blow-
Dpipe.

asbestos. On a slab
of firebrick with
pieces of broken fire-
brick or asbestos
packed around the
work, to conserve the
heat, in medium size
work and, for compar-
atively big jobs such
as a model boiler, on
a proper hearth filled
with broken firebrick
or coke breeze.

Brazing

This mention of a
hearth brings us to
the matter of hard
soldering, which is
known as brazing.
This  method, of
making joints is

together. loose pieces. It is good practice
to pin together the parts before brazing but
this need only be done when the work is of
such a shape that it is impossible to apply
either a clamp or a binding, for instance in the
brazing together of tubular and other frames.

As the temperatures which the job must
reach in brazing are high there will be required
not only a hearth but a powerful blowpipe
capable of giving a flame, when required to do
€0, at least a foot long ; the blowpipe must be
able to yield a correspondingly big supply of
air and maintain it. A Fletcher type of bellows
will meet the case and a sketch of one of these,
with a gas and air blowpipe, is reproduced in
Fig. 7. Some pcople obtain excellent results
in brazing by using a paraffin blow lamp of
large size, but it scems certain, however, that
the gas and air blowpipe would give better
control over ther operation and the flame can
be shut down immcdiately the spelter has
flowed into the joint.

After both silver soldering and brazing
there will remain around the joint some of the
fused borax ; this is hard and glossy, like a
vitrcous enamel. It is difficult to remove by
chipping but it can be dissolved by immer-
sion in a § per cent. to 10 per cent. bath of hot
caustic soda solution.
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Hlectric Drill

Some Home-made Additional Accessories for the Wolf Cub Drill Kit

NE or other of the popular makes of small
electric drill is a piece of equipment

now in use in many homes, and is a

tool which the handyman or amateur con-
structor would not like to be without. In the
case of the Wolf Cub, accessories can be
purchased by means of which the drill can be
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Fig. 2.—The longitudinal fence.

adapted to drive a small circular saw, a wood-
turning lathe or a vertical driller. Some .of the
components are common to all three, making
it practicable to mechanise one’s workshop
at a very small cost. There are some acces-
sories for which one feels the need, however,
not at prescnt offered by the makers. It is
possible to make these and they will widen the
scope and utility very considerably, particu-
larly in the case of the circular saw set. In
this article some of the simpler attachments
are described. The prototypes of them have
been made up in metal, but they could be
produced in wood ; in either material there
is no doubt they will be found most useful.

‘;7:

25%

h. |

32: 75 deep

By C. W. TINSON

Assuming one already possesses the electric
drill, the parts to be bought to make up the
saw set comprise a saw table, a holder for it,
a back centre support, a straight-edge forming
a longitudinal fence, a circular saw, a saw
guard, an arbor, with its nuts and washers,
and a length of }in. diameter steel bar, on
which the components are assembled. These
combine to make an extremely. useful and
efficient little machine, which will accept
timber up to rin. in thickness. The height of
the table can be regulated to set the extent
of emergence of the circular saw above it, and
the fence can be adjusted for distance from
the saw, so that in addition to the ability to
cut off material to width it is possible, by

Sow guard [

| Sow

S

'l»}'/ork being sawn

1 and 2. The table height can be varied
1in., while the lateral adjustment of the
fence is 24in.

Right-angled Fence

Perhaps the first piece of additional equip-
ment for which one feels a need is a right-
angled fence, to enable the ends of work to
be cut eff truly square to the length. Fig. 3a
shows the dimensions of such an accessory of
size suited to the saw table and Fig. 3b shows
its application. This was made in metal, but
could be made with a plywood base and a
plywood guide, and with a fence made of
wood having a cross-section of,, say, rin. by in.,
but a watch should be kept from time to time
for possible warping of the fence piece. In
metal any trouble of this kind is unlikely.
Fig. 3a suggests thicknesses of ply, etc.,
which would probably do the job satis-
factorily.

While the edges of the table will be found,
in general, to be quite parallel to the plane of
the saw it is as well to check that they are
smooth and straight. There may be a slight
unevenness and this should be corrected by
filing smooth. After that the squareness of
the saw disc in relation to the axis of rotation
of the arbor should be checked. The saw is
held between washers and nuts, and if the
faces of the nuts are not perfectly at right
angles to the thread the saw is not held quite
upright. It should be, of course, otherwise
it will wobble ‘as it rotates, will cut more
sawdust than it need,
and it will be difficult
to gauge where to
start cutting if it is
required to cut up to a
pencil line previously
marked on the work.

Table / Right-angled fence

Fig. 3b.—Application of the right-angled fence.

It is necessary to
ensure that the fence
piece is secured to
its base precisely at
right angles to the saw
cut and to achieve

setting the emergence
appropriately, to produce

¥ : this it is as well
/ to pin one end

first-class rebates. One ket
quickly realises, however,
that the range of jobs
that could be done on this

saw could be increased .
if one or two extras were 4 //3,__
available.

The dimensions of the ‘
table and straight-edge,
or longitudinal fence,
which are supplied with
this set are shown in Figs.
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woodscrew (nearly home) if a wood fence
is being fixed. A small trysquare, or a card-
toard square on which the right angle has
been set up with a pair of compasses, is called
for here. Celluloid setsquares are not always
sufficiently accurate. Lay one edge of- the
square against the side of the saw disc and
rotate the fence to meet the other edge of the
square. Adjust to obtain contact throughout
the length of the fence and cramp it firmly
for drilling for the next rivet or screw. This
method is better than drawing a line across
the base and then matching up the fence to
the line. A strip of brown paper between the
guide piece and the lip or flange will be
found a convenient way of ensuring a suitable
gap so that a nice running fit is obtained.

If the work to be cut is held to the fence
by means of a cramp the operator’s right
hand is then free to press the base guide
sideways and forward, to maintain contact
with the edge of the table and to advance the
work into the saw at the same time.

Cutting Mitres

Another most useful piece of equipment
well worth making is an attachment for
cutting mitres on the saw set. Suitable
dimensions for this arc illustrated in Fig. 4a.
This attachment was also produced in metal,
as shown in the figure, but could be made
using wood and three-ply if desired. Fig. 4b
shows it in use. One advantage of timber as a
material for constructing -this is that the
components of it can be produced on the saw
set itself; a disadvantage is that a certain
amount of warping could occur after a time,
tending to reduce the accuracy which is so
essential if a really neat mitre is to result. In
the design shown, however, any warping

| |
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|
/ Section AA
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%15 plywood Y
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which might take place is not likely to give
much trouble in this respect.

The base plate is cut true and square and a
line is then drawn on it precisely parallel to one
edge and coincident with the centre linc of the
saw slot in the Wolf Cub table. The guide
strips must .be exactly parallel to this and
must -also be so separated in plan view that
the plate is able to move freely over the table,
but without any backlash. To permit a
limited amount of adjustment to ensurc the
desired fit it is as well to drill slightly over-
size rivet holes through the guide strips. Then,
with the rivets partly closed, not fully
home, the guide can be tapped sideways ‘into
position to get a freely running fit without
slackness. As this is so important it is as
well first to fix one of the guide strips to the
base plate and then, with the base plate upside
down, to invert the saw bench table and place
it in position with its edge hard up against
this strip. The table then acts as a gauge;
the other strip can then be pressed against its
opposite edge and cramped to the base plate
firmly while the fixing holes are drilled.

After securing the second guide strip the
table ought to slide up and déwn quite freely,
but if it does not, a rub with a filc along the
edges of the table will give the freedom
required. Ifthe plate tends to bind anywhere in
its traversc across the table when in use the
work will feed into the saw jerkily and this,
naturally, is most undesirable ; but if, on the
other hand, the plate is at all loose because of
backlash in the guides, then it will almost cer-
tainly wobble sufficiently to menace the
accuracy of the mitre, and it is not much use go-
ing to the trouble of making this attachment
unless it is perfect and will produce accurately.
The fixing of the guides, therefore, demands

great care.

It is of equal
16 SWG. metat or importance that the
-~ 1g plywood fences should be

secured to the base
plate with precision,
for not only must

TE they have an in-
Jrag cluded angle of 90
A deg. between them,
each must be exactly
at 45 deg. to the
g/;/// centre line on the
W
P |

Sections: of metal or
alternative wood for
fences

Finish 1tush with top surface
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base plate along which the saw will be
cutting. A good method is to prepare a
fairly large cardboard setsquare set out
with compasses to give the required go deg.
and 45 deg. angles. Mark the centre line,
bisecting the 9o deg.-angle and the base,
because this line will be used subsequently.
Then cut out the square, using a sharp knife
against a straight-edge. In the case of the
right-angled fence it was recommended to
pin one end of the fence first; in the case
of this mitreing attachment, also start by
pinning one end of one of the fences before
doing anything with the other one. Lay the
cardboard setsquare on the base plate with

Table Mitreing attechment
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Fig. 4b.—The use of the wmitre cutting
attachment.
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its centre linc running through the length
of the saw slot. Then rotate the fence to
meet the edge of the setsquare and cramp it
in that position to hold it there while drilling
to fix it. This fence will then make exactly
45 deg. to the cutting line. Repeat the

Attachment replacing saw table

28A dolt, nut
and washers

"

cut from rough polygon

Disc being

Fig. sb.—Disc cutting attachment in use.

operation for the opposite fence and the result
will be that both of them will be set at precisely
the correct angle for making a perfect mitred
joint.

The lip strips are put on last and are
separated from the guides by a strip of brown
paper, as before. It will be noticed that these
do not extend the full length of the guide
pieces and this is to allow the plate to drop
on to the table over the saw. It will then be
resting on the table, and a small forward
movement of the plate will then engage the
lips and bring them into action before the
saw reaches the work. There is adequate
overlap of the lips by the time the table is
advanced sufficiently for the saw to start
cutting.

A simple form of saw guard (not shown in
the figure) should be made and fitted, as the
standard one is not suitable.

This method of producing mitres will be
found more satisfactory than by using the
fixtures described in my article in the January,
1954, issue of PRACTICAL MECHANIGCS, for it
is very much quicker and, due to the high
speed of the saw, the cut is extremely clean
and requires the minimum of dressing with
glasspaper afterwards, particularly in the case
of hard woods.

Discs and Wheels

The saw set can also be adapted to produce
discs or wheels up to a diameter of 6in. and
with a maximum thickness of about rin.
First, draw the required circle on the article
to be cut, using compasses. Then drill a
3/16in. diameter hole through the centre.
Next cut across several tangents to a circle
about 3/32in. larger in radius than the radius
.of the finished disc, thus cutting away most
of the redundant material, so that the material
is now roughly of polygonal shapec. The work
is now mounted on the attachment shown in
Fig. sa; a centring pin is fitted in the slot
and set to a distance from the saw equal to
the radius of the finished circle. On rotation
of the work the saw will trim the polygon
down, as shown in Fig. 5b, producing a truly
circular shape, which will need very little
dressing with glasspaper, particularly if the
disc is inverted and rotated once again to
remove the whiskers left from the first cut.

This attachment needs little explanation.
It is uscd in place of the saw table and
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therefore requires two legs which will enter
the table holder. Two tubes of 5/16in.
diameter, each 2}in..long, are soldered into
holes 2%in. apart and to make quite sure
that the fixture will be interchangeable with
the, saw table these tubes should be inserted
and clamped in the holder while soldering
them to the plate. The holder is then being
used as a jig to keep the tubes the right
distance apart and parallel to one another.'

The slot shown in the end of this attachment
is to receive the arm of the saw guard which
is supplied with the set, so a special guard is
not necessary.

Sanding Wheel

One of the most useful pieces of equipment
for the workshop is a sanding wheel with which
to dress up end-grain.  Although the Wolf
Cub saw cuts extremely cleanly, the cut usually
requires a bit of finishing off with glasspaper.
Using the disc cutting attachment as shown in
operation in Fig. sb three-ply discs 4in.
thick and 4in. in diameter can be cut, to
which glasspaper is glued, making excellent
miniature sanding wheels.

6 SHG. metal or %a’ plywood
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Since the drill runs
at a high speed there
is risk of overdoing
the sanding operation
when dressing up the
ends of pieces of small
cross-section unless a fine
grade of glasspaper is
used, but a coarser
grade is satisfactory
when the cross-section is bigger. For this
reason it is recommended that two discs be
made, one with quite fine paper stuck to it
and the other with a medium coarse grade.

]
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For finishing ends -at right angles to the
length use the fence shown in Fig. 3a.
Mitre cuts can be finished by adding the
attachment shown in Fig. 4a in place of the
right-angled fence. To avoid having to
remove the saw from its arbor in order to
replace it by the sanding wheel each time
the sander is wanted it is better—as all parts
‘are sold separately—to buy a duplicate saw
arbor complete with its nuts and washers, o
which the sander can be mounted permanently
in its correct position, the arbors alone being
changed over according to the job to bz done.

When cutting it is wise to have the saw
slightly outside the finishing mark; this
seems too obvious to point out, but the
sanding wheel is so effective owing to the
rapid rotation of the drill that until one gets a
bit of practice there is risk of overshooting the
mark and finishing undersize in consequence.
Even with a light touch against the wheel, the
glasspaper removes material quickly and it is
for this reason that a fine grade of paper is
recommended for small cross-sections.

Longitudinal Fence Extension

The length of the fence part of the straight-
edge which is supplied with the saw set is not
great, and a worth-while improvement is to add
an extension to it such as is shown in Fig. 6.
This will be found to have certain advantages,
among them the provision of a finer control
over any long piece of work as it first enters
the saw, making it certain that there is no
difficulty in leading the work in absolutely
straight right from the beginning of the cut.
The material used for the extension is prefer-
ably metal, of course, as drawn in the figure,
but plywood might be a satisfactory alternative,
and a plywood strip forthis purpose can be
produced on the saw itself.

The attachments described enormously
increase the utility of this saw set and give the
speed and perfection of machining to jobs
which otherwise would take longer and would
probably be a little less perfectly done by
hand.

(Continued on page 501.)

— o — __IL

|

Fig. 7.—Main de- -
tails of the drilling =
Sixture  set-up. vy

% 11

= =L




NEWNES PRACTICAL MECHANICS

476

ODERN
miniature
and roll

film cameras
which have their
viewfinders set
above the taking lens
have a particular fault
in common with twin
lens reflexes. They all
suffer from parallax when
close-up . .pictures are
being taken. This can

A view of the completed
parallax corrector.
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Views correspond only in shaded area
Fig. 1.—The effect of parallax.

largely be defined as the inability to see in the
viewfinder exactly what is being recorded on
the negative, due to the difference in height
between the centre of the lens and the finder,
as shown in Fig. 1. .

Special prism attachments, obtainable for
fitting to the viewing lens of some makes of
reflex cameras, do not entirely correct the
trouble for, although they deflect the light
rays reflected from the subject so that
centring of the image in the viewfinder
ensures that the upper part- of the subject
will not be cut off from the negative, the
picture is not seen from the exact angle
which is presented to the taking lens. In
theory, this might seem to be a very minor
point, but, when working at extremely short
range, this difference is amazingly apparent.
However, these prisms are only. available for
use with a limited number of cameras and
some other method must be generally
employed. |

The only true solution to the problem is
to move-the camera up bodily after focusing
so that the position previously occupied
by the viewing lens or finder is now adopted
by the taking lens. The amount of movement
must, of course, be predetermined and
constant for all kinds of close-up photography,
and preferably some form of device should be
used to control the degree of correction.

The accessory described here can be con-
structed cheaply and simply and, with the
care usually devoted to the handling of
photographic apparatus, it should last in-
definitely. The material should, as far as
possible, be brass as this is easily soldered
and requires no special treatment to resist
corrosion. As can be seen in Fig. 2, the
principle of the device is that of two tubes,
one sliding within the other, and if the
outer one is 2in. in outside diameter by 10
s.w.g. wall thickness, the nominal bore size
will be 1.744in. This means that a !{in.
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A Parallax Corrector

A Handy Accessory for Close-up Photography

By ARNOLD E. BENSUSAN

outside diameter tube by 10 s.w.g. will require
only slight rubbing down with fine emery
cloth for it to fit snugly in the outer tube,
and slide up and down without excessive
side play. The length of the inner tube is
about {in. plus twice the vertical distance
between the centres of the viewfinder and
the taking lens and the outer tube length is
approximately {kin. more.

Two end caps are prepared from 10 s.w.g.
or thicker brass sheet or strip, cach being of
2in. diameter or just over, and thesec have a
central hole drilled and tapped lin. or {in.
Whitworth, depending upon the thread in the
camera bush and on the platform of the tripod.
The smaller size is the standard British fitting
while the larger one is generally found on
Continental cameras and tripods. One end
cap is soldered to an end of the large tube
with the hole reasonably concentric with the
periphery of the tube. Silver solder is, without
doubt, the best jointing material as the
strength of the assembly will then be more
than adequate but, failing this, ordinary soft
solder may be used provided that the mating

Bolt to suit camera
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Thread to suit tripod

Fig. 2.—A vertical section.

surfaces are really clean and the join  is
properly made.

The second cap has a bolt of the appropriate
size screwed firmly into the central hole,
sufficient thread being left protruding for
the camera to be fitted on when the corrector
is in use. This cap is now soldered to the
inner tube in a similar manner to the other
and, in addition, a little solder is allowed
to flow around the head of the bolt so that it
is locked firmly in position.

A small radius or chamfer is cut around the
inside edge of the large tube in order that the
solder fillet of the upper one can be accom-
modated when the device is fully collapsed.
A hole of 4in. diameter is drilled near the
base of the lower tube for use as an air vent.

A dimension consisting of the separation
between the centres of the lenses plus fin.
is marked off on the upper tube, measuring
from the underside of the end cap. At this
point a hole is drilled and tapped 2 B.A.
The lower tube is marked off at a dimension
of %in. from the open end and again at a
distance from the first point equal to the lens
separation. These points are the centres of
the end radii of a ykin. wide slot. An easy
method of making the slot is shown in Fig. 3.

The two components are now brought
together and the slot in the outer tube is
lined up with the tapped hole in the inner one,
while a 2 B.A. thumb screw is fitted to keep
the assembly as a unit and to control the move-
ment. If it is not convenient to make up
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Two wiews of an object, the first taken without
parallax correction and the second, using the .
device described.

a special knurled head screw, a 2’ B.A. bolt
may be screwed into a standard wing nut
and secured there with solder. A trace of
oil on the surface of the inner tube will
facilitate its working and the outer tube
may be finished with black enamel.

In use the parallax corrector is mounted
between the camera
and the tripod with the
tubes in the retracted
position. The picture

Dimension A’ equéls
] oistance between
A centres of

Viewfinder and Lens

Fig. 3.—Making slot
by drilling in.
diameter holes. The

metal to be filed away
s .shown shaded.

is composed in the viewfinder or on the reflex
screen, the thumb screw then loosened and
the corrector extended and locked in the
upper position. The shutter is now tripped.
To make this adjustment it is only necessary
to lose a very few seconds between viewing
and taking the picture while the results are
consistently satisfactory.
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HE success of 3 home-made windcharger
depends to a large extent on the
erection, wiring and associated equip-

ment. Usually a wooden pole is the only
type available. One sees very many small
unjts perched on top of light poles only 3in.
or 4in. thick, but sooner or later they dis-
appear from view. It is very easy to under-
estimate the power of a storm, but it is a
mistake that is seldom made a second time.
A small pole must be well tied with guy-
wires, particularly in the direction of the
prevailing wind. It is much less trouble in

the end to use a large pole containing the
greater part of a good straight larch or fir
tree, sunk about 4ft. in a hole filled with loose
stones and cement

Once erected such a pole
forms a per-
manent support
worthy of the
best wind-
charger.

Erecting the

Pole

It is usually
convenient to
erect the pole
beside the wall
of a house, to
which it is se-
cured by two
iron bands pass-
ing around the
pole and through
a hole in the
wall. The pole
in the illustra-
tion is held in
this way at a
point about 13ft.
from the ground,
the total length
aboveground
being 32ft. The
bands used were
two leaves from
a motor - car
-_spring, bent to
‘“ embrace > the
* pole, where they
are held in

(left) and

showing method

of attaching the
windcharger.

Fig. 1.—Side view
section
(right) of the pole,
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4 —Erecting the Pole

position by a bolt, and bolted similarly over a
long flat iron plate bridging the hole on the
inside of the wall. No other supports or
tying wires were found necessary.

Fig. 1 shows the best method of attaching
the windcharger to the pole. The four long
bolts were originally used for adjusting the
tension- of a wire mattress. The top steps,
where one may have to stand for long periods,
are made from flat iron bars, 2in. by }in.,
projecting from the pole for about 6in. They
are spaced like all the steps at an angle of
about 120 deg. and are tilted slightly upwards.
Four 6in. nails, or long screws, hold them
in position. The climbing steps are made
from lengths of solid lin. iron bars, driven
into gin. holes in the new timber. Four

inches will be found sufficient to leave pro-
jecting.

Such a system of steps is much

=
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View of a complete
plant. The small
blocks seen along the
front of the pole carry
the copper conductors.
One row of climb-
ing steps can
be seem on the
right of the pole.

~
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find Power Plants

Instrument Panel and Wiring

(Continued from the Fuly issue.)

This series of articles was first published in * Practical Mechanics” in 1944,
and is now being reprinted in response to readers’ requests.

easier to climb than a ladder of similar
height, and even the most nervous climber
becomes accustomed to it after attempting
easy stages.

Conducting Wires

The wires from dynamo to instrument
panel must be as heavy as possible, to avoid
excessive losses at the low voltage. In the
absence of proper rubber-covered cable
bare 7/22 aerial wire is quite good, and is
the cheapest heavy wire available. Those
living in a locality where there is a scrap yard
or large garage at hand should try to get
sufficient copper strip for the job from field-
coils of old motor-car self-starters. The
small starters only yield lengths about 6ft.,
but one may be lucky enough to find an old
model with large coils. The author found an
old Hupmobile dynamo which supplied
two 3oft. lengths of flat }in. by 1/10in. copper
strip, which, along with that already taken
from the coils of the AgooC, reached to the
panel. To join the strips, clean 1}in. of each
with emery paper, bind together with bare
18 or 20 gauge wire and melt solder well into
the joint. Alternatively drill small 6 B.A. holes
and rivet the strips together with brass boot
nails before soldering. The conductors are
held on the pole by wooden blocks every
3ft., some of which can be seen in the
photograph. No attempt is made to cover the
wire, either here or at any other point in the
lighting circuit, since no leakage occurs at
6 or 12 volts across timber or plaster. The
problem of raising the heavy -pole, with the
weight of the windcharger already assembled
on top, is best solved individually. Ten men
were needed to lift into position the pole
illustrated. A home-made windcharger

The instrument panel.
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should always be “run-in” for several
weeks on a small 8ft. temporary pole, where
weak points in the construction can be detected
and corrected.

Instrument Panel

An ammeter and a cut-out form the essential
parts on the instrument panel. However, we
shall describe the construction of an elaborate
panel, and each reader may include as many
of the refinements as he likes. The operation
and wiring of a cut-out often puzzle begin-
ners. Two separate coils are wound on the
electromagnet, a coil of many turns on the
inside, and a coil of 10 or 20 turns of heavy
wire on the outside. The inside coil is
connected across the dynamo circuit, while
the small coil is in series with the main
charging current. The inside coil alone
would not be sufficient for correct working.
If adjusted to close the contacts at 6 volts,
then, once closed, it would not open again

- NEWNES PRACTICAL MECHANICS

on the 2-volt charging circuit whenever the
main charge exceeds 6 amps., or any other
value for which the spring in C.2 is adjusted.
In this way the 2-volt batteries will receive
their current at a time when it can best be
spared from the main charging current, and
can be left connected for a week or so until
their indicators register a full charge. The
current delivered to the 2-volt cells is set by
means of the rheostat (R). This was made
{from the wiper of an old volume control
moving over flat contacts cut from the brass
vanes of an old variable condenser. Short
lengths of resistance wire are attached from
contact to contact, the lengths being found
by trial. The last pieces should be doubled
or trebled to carry up to 6 amps. if necessary.
The ammeter (A.2) has a full-scale deflection
of about 6 amps., and can be made by in-
creasing the number of turns in the deflecting
coil of an ordinary
The

Generator,
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needed in the conrections of the cut-out (C.2),
but-the wiring diagram makes it clear. The
main ammeter (A.1) is connected directly to
the battery, so that no current may enter
or leave the latter without registering on the
meter. Remember that the negative wire
must be well earthed, preferably at the foot
of the pole, as a protection from lightning
damage. A 1-mfd. condenser across the
brushes on the dynamo will stop any radio
interference. See that the 2-volt charging
circuit draws its current from the positive
line after the heavy coil of cut-out (C.2), so
that the operation of the cut-out will not
reduce the current through its own coil and
cause it to vibrate.

House Wiring : -
For wiring the lights 7/22 aerial wire is
very convenient. For small living-rooms two

car ammeter. Lights
until the 6-volt battery is exhausted. On the needle is also bent to Hoider (8)
other hand, if adjusted to close at 7 volts, one side to extend = a —
it would behave as a vibrator, since the the range. The switch —@"0F A\ —O O+ piner
dynamo voltage falls back almost to 6 once the (S.2)  short-circuits Automatic —~—n -/ L Bulb Switeh
points close and connect it through to the the second cut-out, be o/ /'? ) (5,3)
battery. The second coil is necessary so leaving the 2-volt ?gez) <<% :
that the points are held in the closed position cells to charge at a :
in spite of this small drop in voltage by the steady rate from the Moin Charge r-&‘;)’;%;"g; rtoh
added attraction due to the charging current car battery. This rate Indicator (5.7) :
now flowing through the outside coil. When will not be affected fa.r)
Generator S5 Lights | 2 Voir Charge
L l-d (e —— Generator Indicator
& 7 & Voltage -~ v ; (4.2)
C/ ce
= el A 2 Volt Charge
A L > Bi5en Cid Out’J —— Rheostat
; e A4 and Fuse Box
= D% 8+ G+ 5+ (e1) (r)
S/ 9 s ;5 Al o )
53. 9 054 O O 2 Voit Charge
: { e ererShar // ‘\J’Qh/offé‘ziwltch
v a |- Srerring(SSu)/'rch O © ® :
b)) — (L o) + -—
o~ G- 43 8 = §0+
O Cor Battery Lighting Circurr 2 vorr Cells
Main Switch
(5.4)
) e = Fig. 3.—Layout of instrument panel.
Fig. 2.—Circuit diagram of instru- = e o s |
ment panel. e V&{ s = %’;}/’:99 when the dynamo begins 12-watt bulbs suspended over the two main

the charging current again falls to zero the
points open, since the inside. coil is no longdr
able to keep them closed without help from
the outside coil.

The connections are usually marked clearly
by one of the methods illustrated in Fig. 2,
but can easily be traced by examination once
the above is understood. A 12-volt cut-out
with a weakened spring will work on a 6-volt
circuit, but a 6-volt cut-out would heat up
badly on 12 volts. The voltmeter is con-
nected directly across the incoming wires, so
that it registers the actual dynamo voltage
under all conditions. The dynamo control
switch (S.1) stops the dynamo generating by
short-circuiting the field coils when changed
into the second position. Under these con-
ditions the propeller  races” when the
load is removed, so that the switch should
not be uscd as an alternative to the brake rope !
It is useful, however, when one is charging
batteries, or working at the instrument panel,
or for emergencies, to protect the dynamo
windings. The push-pull switch (S.s) shorts
the main cut-out points, allowing the dynamo
to run as a motor from the battery. Its main
use is for testing the condition of the battery,
indicated by the battery voltage registered on
the voltmeter while the battery is supplying
4 or 5 amps. to the dynamo. It is useful also
when oiling the dynamo or cleaning the
commutator.

Cut-out
The cut-out (C.2) automatically switches

to charge, but will remain
reasonably constant even when the charge rises
to 15 amps. Two 2-volt cells in series can be
charged simultaneously. The end contact on
the “ off  side of the rheostat goes to a bulb-
holder. If a bulb which consumes 5 or 6 amps.
is plugged in, it acts as an artificial load for
high winds, so that the current reaching the
storage cells does not vary so much. The
second last rheostat contact is the  off”
position. Normally, a 6-watt bulb in the
holder (B) acts as a panel light, controlled
by the switch (S.3). A fuse in the charging
circuit is a source of trouble, since it may
cause the dynamo to burn out if it blows at
the beginning of a windy night. A 10-amp.
fuse may be included in the lighting circuit,
to protect the battery. A slight alteration is

Gears and Gear Cutting, 6/-, by post 6/6.

Workshop  Calculations, Tables and
Formulae, 7/6, by post 7/10.
Dictionary of Metals and Alloys, 10/6,

by post 11/-.
Wire and Wire Gauges
Book), 3/6, by post 3/9.

Practical Mechanics Handbook,
post I3/-.

(Vest Pocket

12/6, by
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‘ chair positions ** at each side of the fire is a
good arrangement. When only one person’
is in the room the second light can be left
off. With a large conical shade made from a
circular cake-tin lid, well polished, good
reading light is obtained beneath a 12-watt
b Two 24-watt bulbs may be kept at
hand to be plugged in for special occasions.
For passage-ways and halls 6-watt bulbs are
quite sufficient, and can be mounted artistically
under thick glass ointment jars with their lids
screwed to the wall or ceiling. For very
small lights on 6-volt circuits, screw-in cycle
bulbs, consuming 1.5 watts, are very suitable.
It is advisable to economise on power where-
ever possible by using efficient tin or other
reflectors, even at the expense of appearance.
(To be continued.)

Screw Thread Tables, 5/-, by post 5/3.

Refresher Course in Mathematics, 8/6, by :
post 9/-. g

Newnes Engineers Pocket Book, 10/6, by :
post i/

Mathematical Tables and Formulae, 5/-,
by post 5/3. :

Metric and Decimal Tables, 3/8, by post
3/9.
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OW often must the amateur astronomer
wishing he could obtain lunar and
planetary photographs, have despaired

when he looked at the excellent pictures pro-
duced by the large observatories and noted
that they were obtained by telescopes having
apertures of 24in. and upwards ? Moreover, he
would be very disappointed if he tried photo-
graphing the moon in the normally accepted
way, that is, by placing a photographic plate or
film at the focus of the objective or mirror of a
telescope as shown in Fig. 1. For in such
circumstances the image of the moon which is
obtained with most amateur equipment is only
a half-inch or so in diameter. The size of this
image depends, of course, upon the focal
length of the objective, and a rough guide is
given in Fig. 2. Although enlargement by
projection printing can give some passable
results from the lunar negatives obtained in
this way, the use of this technique on the
planets is completely hopeless.

Fortunately there are other methoeds avail-
able whereby the amateur can obtain excellent
pictures of both the moon and the planets.
Most astronomers will know of the method
of observing the sun by projection, namely by
using the eyepiece in the telescope to project
an enlarged solar disc on to a sheet of paper
held about a foot or so away from the eyepiece
end of the telescope, Fig. 3. In this case the
size “of the image is given by the distance
between the eyepiece and the screen. It also
varies with the telescope focal length and the
power of the eyepiece which is being used.
There is no doubt that this method could be
used for photographing the moon and the
planets and it would give enlarged negative
images. However it is not a suitable method

Equipment

for the amateur due to a number of practical
difficulties. In the first place, some manner
of light-tight box has to be constructed and
attached to the telescope. Then arrangements
have to be made for focusing and for a suitable
shutter to expose correctly the sensitive
emulsion. In a final analysis the complete
apparatus might be so unwieldy or heavy as to
upset the balance and mounting of the
telescope.

The system used by the writer obviates
these difficulties and it is one which has been
developed from experimental work over a
large number of years. Theoretically it was
unlikely that the sys-

How to Photograph the Moon and Planets Without Expensive

By ERIC BURGESS, FR.AS.

method which needs experience.. It may,
for example, be necessary for the beginner to
use both eyes alternately .to find the correct
position, or even to make a series of test
exposures at different foci and mark the
correct one on the draw-tube of the telescope.
The camera is focused at infinity also, and the
iris diaphragm opened to the largest aperture.
It must, however, be emphasized that the-f.
nuinber of the camera is of no importance
whatsoever in the optical arrangement. The
sole reason for having a large aperture is to
ensure that the complete pencil of rays emerg-
ing from the eyepiece is able to pass into the

tem would work, due
to the fact that astro-
nomical instruments
are visually corrected
and not photographi- —— o

T ==
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— e - —I———

cally so. This was
stressed by a number
of my astronomical
friends, when the ex-
periments were begull

Fig. 1.—~The normally accepted way of photographing the moon by
placing a photographic plate at the focus of the objective or mirrar of a

telescope.

— but in practice the
system does give good
results, which is the “

main criterion.
——
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A Simple System

The idea is extreme-
ly simple and is shown
in Fig. 4. Essentially it consists of using the
camera in place of the eye at the eyepiece of the
telescope. It is, moreover, interesting to note
that this system can be used for terrestrial as
well as astronomical work. The writer once
obtained by it some excellent coloured ciné
films of the famous lighthouses through the
telescopes at Land’s End.

The eye is employed first to focus the tele-
scope at infinity, and this is the part of the

The moon photographed with a 3in. fixed telescope. Exposure } sec. on Kodak Super XX
roll film.

Fig. 3.—Observing the sun by projection.

camera, thereby ensuring that the field photo-
graphed is the field covered visually by the
telescope. The f. number of the telescopef
camera combination is determined from the
size of the image of the moon on the sensitive
plate coupled with the aperture of the tele-
scope itself. The image size can thus be used
to determine the correct exposure. Now the
size of the objective or mirror is governed by
the equipment which is available to the
amateur, “most of whom will only have one
telescope which consequently is not a variable.
But the size of the image on the plate or film
depends upon the eyepiece used with the
telescope and upon the focal length of the
camera, so these become the variable factors.

For reasons of simplicity and ease of
handling, the writer prefers a miniature camera,
but the choice of eyepiece is made relative
to the * seeing ” conditions. It is advisable
to use the highest power which can be em-
ployed visually without running into troubles
due to bad definition. It is important to
remember that, with planetary and lunar
photography, it is not possible to obtain better
detail on photographs than those which can be
visually observed ; in fact, for reasons which
will be discussed in the next article, photo-
graphic definition is much worse than the
visual definition. So the golden rule is to use
the greatest_magnification possible under the
secing conditions which are being experienced.

The procedure is to set the telescope on the
moon ; focus either visually, if experienced
enough to do so, or by means of the pre-
determined marker, if not. Then substitute
the camera for the eye, hold the camera close
up against the eyepiece—the writer rests it
against the eyepiece and has never, found it
necessary to complicate matters by using
clamps even with planetary photographs of five
to ten seconds duration—and make the
exposure as determined from the tables. It
is as simple as that.

Accordingly, with this streamlined system
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it is possible to photograph the moon several
times per minute without upsetting the
arrangement of the telescope for visual obser-
vation. The system thus makes it possible
for the amateur to combine visual and photo-
graphic work during the same set of observa-
tions with one instrument. His photographic
work can, for example, give an overall view
with accurate shadow determinations, while
his visual work can fill in the finer details,
and the two together will result in a most
accurate drawing of an area of the moon being
made later, without wasting good observation
time to draw those rougher details which can
easily be captured photographically.

Working Without Clock Drive

Obviously the ideal equipment will have a
clock drive, but most amateurs are without
‘this refinement to their telescopes. Many,
indeed, will have only an alt-azimuth mount-
ing. This does not mean that they are
completely out of the picture as far as lunar
photography is concerned. If the mounting
is a steady one good results can be achieved.
In fact, the photographs illustrating this
article which were taken with a 3in. refracting

8
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Focel length of objective (inches)

3

-2 G 8
Mean diameter of image of moon
(inches)

Fig. 2.—Guide to rough diameter of moon image
for a given focal length.

telescope were actually obtained by clamping
the telescope to a window-frame of the house,
waiting until the moon was approaching the
centre of the field of view, and then making
the exposure.

As the moon appears to move through its
own diameter in about two minutes due to
the rotation of the earth on its axis, a long
exposure will result in a blurred and useless
image. Landscape photographers have found
this ouy when taking moonlit scenes, often
ending up with a sausage-shaped object in
the sky. Now, it is simple to calculate the
maximum exposure which can be given with a
fixed telescope if we assume that an object
must not move through more than one-third
of its diameter during the exposure. If its
motion is less than this the object should be
recognisable. By choosing craters as objects
for the photographical definition we arrive at
the data of Table 1. Yhis table indicates how
short the exposure must be for a fixed tele-
scope to produce negatives on which craters
larger than a given size can be recognised.

The exposure is also governed by the phase
of the moon and the part of the moon which
is being photographed, and "also by the
aperture of the telescope and the size of the
negative image. These are factors which also
apply to clock-driven telescopes.

Using a Clock Drive

It has been shown how photographs can
be taken with a fixed telescope, but obviously

NEWNES PRACTICAL MECHANICS
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Fig. 4.—The

method of photo-
graphing the moon
recomniended in

————

this article. The

telescope is focused
with the eye and ‘
then a nuniature
camera is
substituted.

a clock-driven instrument or a telescope with
slow-motion handles, equatorially mounted,
will facilitate the work. The writer has used
both an 8in, refractor and a 12in. reflector
for this type of photography and the illustra-
tions to this article have been obtained with
these instruments.

The next stage is, therefore, to determine
the basic exposure for a lunar photograph,
assuming the use of a fast panchromatic
emulsion such as Kodak Super XX or Selo
HP3. The exposure depends upontheaperture
of the telescope and the diameter of the lunar
image. If high powers are used and thus
only a part of the lunar disc is obtained on the
negative, the size of the complete disc must
be calculated. A number of trials will have to
be made but it is also possible to save expense
by using the sun. Remove the back of the
camera and Substitute a ground glass for the
film so that the image of the sun appears on
the ground glass. The image size of the moon
can then be determined for the various eye-
pieces, because the sun will.give an image
approximately equal in size to that of the
moon. There is a word of warning though,
do not keep your camera at the eyepiece for
long periods of time, especially if you are
using a large telescope, for if your alignment
is not correct, a concentration of solar heat on
the iris diaphragm or shutter can have
ruinous consequences to the camera.

The Basic Exposure

By referring to Table 2 it is possible next
to ascertain the basic exposure by noting the
image size resulting from the eyepiece coupled
with the aperture of the telescope. This will
be the permanent basic exposure for the
eyepiece considered.

The basic exposure is, however, only a
guide. In practice it is found that the level of
illumination varies considerably at different
phases of the moon and over the moon’s
surface at any one time. In the crescent phase

the intensity of illumination is the least,
because the sun is then shining from behind
the moon relative to the earth and the shadows
of each tiny hill on the surface are cast towards
the earth. The bright parts, on the other hand,
are turned away from the observer. At the
gibbous phase, on the contrary, the sun is
shining on to the surface of the moon from
behind the earth, the shadows are partly
hidden by brightly illuminated hills, so that
the general level of illumination is high.
Correcting factors for the basic exposure
are accordingly given in Table3. Inaddition,
at any phase of the moon, it has to be-
remembered that when photographing the
whole of the moon the camera is trying to
record illumination which may be varying
from very low along the sunmrise or sunset

TABLE 1
Diamecter of crater | Maximum exposures
which is to be recog- | with a fixed telescope-
nised camera combination
es) i Exposure (seconds)
60 f I
30 3
15 1/s
6 [ 1/10
3 | 1/25

For example ! An exposure of 1 second, if called
for by the magnification and atmospheric con-
ditions, would allow craters the size of Plato to be
recognised. An exposure of 1/sth second would
enable Pico to be recognised.

line (the terminator) to a maximum value at
the limb. Correcting factors for these effects
are also given in Table 3 and, in practice,
it will be found that shading must be resorted
to during projection printing in order to
produce an acceptable print.

From the above it would appear that the
ideal to be aimed at is the maximum possible
exposure to give the greatest image size. In
fact, this is not entirely true for, unfortunately,
when we are observing the moon through a

The moon photographed with an 8in. refractor on February 2nd, 1949. The exposure was 5
seconds on Selo HP3 roll film. The photographs show Theophilus and environs of the Mare
[ Nectaris.
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telescope the image is not steady becausg we
are looking at it through many miles of
turbulent atmosphere. All astronomers are
familiar with the troublesome * boiling
which makes the image shimmer like a scene
viewed through the hot gases over the top of 2
glowing brazier. When visual observations
are being made, the eye can seize on the steady
periods and record fine detail. The camera
cannot do this, especially if long exposures
are being used. Larger telescopes help by
reducing the exposure but an opposing factor
operates because they gather light from a
larger column of air, and they are conse-
quently more subject to * boiling.” Hence
the aim of the lunar photographer must be to
use the minimum exposure.

Developing to Completion

An aid to doing this has been made available
during the past few years. It is the technique
of development to completion. The exposures
are reduced to a quarter or a fifth of those
called for from the tables given here and the

TABLE 2
. i Basic exposure for 32 deg.
Diameter of Sch. Emulsion
negative image (in seconds)
of moon . Aperture of telescope in inches
(inches) = '
™ el ! 8 6 3
| .
I 1/s0 1/25 1/10 1/s
2 125 /10 1/s i
3 /s 3 1 2
4 H 1 4 6
TABLE 3
Correcting Factors for Basic
Phase i Exposure
Multiply basic exposure by :—
(1) (11)
| for waxing moon | for waning moon_
Crescent g -
Half-moon 3 5
Gibbous 14 1

The above apply to terminator regions. Away
from the terminator the basic exposure must be
multiplied by another factor, } to ;.

Making Moulds for Casting Lead Toys e

models may be undertaken with ease

by any amateur, provided he is willing
to take a reasonable amount of care. Let us
( assume that the model to be duplicated is
1din. high by 1in. broad; a model soldier
for instance. The first article to be con-
structed is the box stop. Cut out a piece of

THE process of duplicating existing lead

cardboard to the dimensions and shape
X
[ b
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Fig, 1.—How to make ths mould.
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film is then developed for two hours. With the
8in. telescope, photographs have been obtained
in this way which show extremely fine details,
and this technique can be recommended.

In addition to photography of th¢ moon,
the method which has been outlined can be
employed to obtain planetary photographs
which can be quite surprising in their detail.
Most amateurs regard planetary photographic
work as completely out of the range of their
instruments ; something only to be attempted
by the larger observatories. This is not so.

The author has worked mainly on the
planet Saturn, using an 8in. refractor, but
he has also made some experimental exposures
on Mars (at poor oppositions) and on Jupiter.
With Jupiter, it is quite easy to record the
belts and the satellites, but not on one and the
same photograph. This is because an exposure
long enough to record the satellites will burn
out the details on the surface of the planet ;
while the correct exposure for surface detail
is not long enough to record the satellites.
A disc of Jupiter can be obtained even with
a 3in. telescope, but a 6in. is about the mini-
mum for serious work.

The phases of Venus can be recorded and
the polar caps and markings of Mars should
be recognisable on photographs taken in this
way with an 8in. refractor or comparable
reflector at a good opposition.

Saturn is a very interesting object because,
with this size of equipment, it is possible,
quite easily, to photograph the ring system.
The shadow of the planet on the rings and
the rings on the planet can be recorded and
photographs over a period of years will
produce a series showing the closing or
opening of the ring system. Again it is
necessary to minimise the exposures in order
to prevent atmospheric distortion, and develop-
ment to completion pays dividends. Another
useful hint is in the production of planetary
prints. It will be found that even with an
8in. telescope, using a high power, the
negative image of a planet is very small. The
writer enlarges this on to a lantern slide,
first with the negative the correct way round,

shown in Fig. 1, score
along the dotted lines
and bend up the flaps

to form a lidless box,
placing an elastic band
round it to hold it -
together. 4

Making the Mould | =
Obtain a small
quantity of plaster of
paris. Carefully cover
the model with oil and
then mix a tablespoonful
of plaster with sufficient
water to make a
thin paste; place this
mixture in the box so as to fill this half-way
up the sides, and then level up the surface.
Allow the mixture to become * tacky ” and
sink the mode! evenly into it, face downwards,
until it is half immersed. Leave the plaster to
set, and then carefully remove the model with a
pair of pliers. If it has been thoroughly oiled
it should come away from the plaster without
breakage. Slip off the elastic band, bend down
the sides of the box and remove the mould. The
edges of this half of the mould should now
be bevelled with a penknife, see Fig. 2.
Replace the mould in the box, re-oil the
model and also the surfaces’ of the plaster,
and insert the model in its original position.
Mix some more-plaster and place this in the
box, filling up flush with the surface, removing
all air-bubbles by pressing down the wet plaster

Photographs of Saturn, taken with the 8in.
pelescope and printed by the method described
in the text.

and then with it reversed in the enlarger. By
careful arrangement of the projection appara-
tus it is possible to ensure that the two slides
can be mounted face to face. The result is a
lantern slide with a .dense background,
enhanced details on the image of the planet,
and a reduction in emulsion grain. A nega-
tive can be prepared from this slide and
used for projection printing of positives of
the planet (see above photographs).

A final word on this method of astronomical
photography is perhaps of interest to readers
who may wish to experiment further. If
the telescope is clock-driven, an exposure of
fiftcen minutes or so can produce fascinating
photographs ‘of stellar objects which have a
suitable separation to show double stars.

Fig. 2.—Taking an
- impression of a toy
e soldier in’the plaster
of paris mould.

with the end of a pencil. Allow it to dry
thoroughly and then remove from the box.
The two halves of the mould may now be
separated, and should come apart easily if
oil has been applied freely. A small channel
should be cut in the plaster from the base of
the model to the edge of the mould through
which to pour the lead. The mould is now
ready for use.

Warm up some scrap lead in a tin, place
the mould on a piece of wood and grip the
two halves together with two more pieces of
wood. Pour in the lead—keeping the head
well back to avoid splutterings—and allow
a few seconds for cooling; separate the
half-moulds and remove the casting with
pliers ; it may then be trimmed, filed and
afterwards painted to suit personal tastes.
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PLASTIC WANDIGRAFTS

2.—Further Notes on Working this Popular Material

LL woodworking tools may be used for
turning plastic by raising the handle
above the centre of the cutting edge

to create a negative rake. Take a scraping
cut to give ribbon-like shaving. Do not let
the plastic powder or chip. The best speed for
the woodturning when working plastic is
1,100 tO 2,500 r.p.m.

The best speed for the machine lathe is
2,000 r.p.m., with a fast speed taking light
ribbon cuts. The cast phenolic plastic,
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although not particularly hard, will be found
to take the edge off the turning tool very
quickly and should be honed frequently.
Again, the tool should have a negative top
rake and the cutting angles recommended in
Fig. 6 will be found most suitable.

Although finishing and polishing of plastic
will be dealt with ‘separately it is advisable to
polish cylindrical pieces while they are still
set up in the lathe. Depending on the surface
of the piece after turning, take the surface
down with a suitable grade of emery paper
and follow up with smoother grit to an
extremely fine wet paper. Pumice or house-
hold scouring powder with water will fetch
the polish higher, finishing with a very smooth
emery stone and water will give a jewel-like
lustre to the plastic article.

Drilling and Tapping

It has been pointed out that when shaping
plastic it is more prudent to scrape it away
than actually to cut it, and in drilling we
follow the same procedure.

When drilling with a twist drill the
inclusive point angle is left as for general
metal, but the cutting face angle is ground
neutral ; see Fig. 7(a). A fast speed is
advisable, but care must be taken in feeding
for fear of softening the plastic. A fair amount
of latitude may be allowed in speeds and feeds

‘Fig. 6.—{a) Plastic turning
tools. (b) Plastic parting off

By W. G. HOWL
(Concluded from the July issue)

when drilling, for a perfect job may 'be
effected with a woodworker’s brace if carefully
manipulated. Although a twist drill is adequate
more favour may be expressed for a hand-
made spade drill of soft mild steel stock,
or, better still, silver steel, as shown in
Fig. 7(b). Not only does this type of drilt
dissipate the heat, but a wide variety in the
size of hole can be obtained by striking an
eccentric. Another type of drill may be made
by grooving a piece of stock silver steel,
Fig. 7(c). The ' countersunk spade drill
shown in Fig. 7(d) is very useful for setting
countersunk head screws and centre popping
before drilling, because, it may be remem-
bered, a centre punch must not be used, but
an awl is permissible. Holes may be tapped
with standard taps, using no lubricant. A
simple tap for small holes may be made by
fluting or vee grooving a stock screw. The
most secure type of screws to use are the
self-tapping Phillips Type “Z> screws.
These may be obtained with countersunk,
round, raised, mushroom or cheese heads,
and if Form No. A.134 is obtained when
purchasing, tapping drill sizes will be at hand.

Routing

Routing grooves, etc., is genetally beyond
the scope of the home_mechanic fer a spindle
moulder or routing machine is rarely at his
disposal.

Simple grooves and forms can be routed,
however, in the drilling machine. Design
the grooves or:form that can be obtained in
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Small - straight fluted end milling cutters
will cut the groove well if the cutting angle
is neutral or negative. If forms on the edge
of the work are desired, obtain routing cutters
which will give the form required (a wide
range is obtainable) and relieve the former
block to clear the cutter, Fig. 8(c).

It is well to remember whilst on the
subject of routing, that an angle face plate
on the cross slide of the lathe makes an
excellent line router or milling machine.
Most suitable effects and finishes may be
obtained by replacing the cutter with coarse
grit grinding wheels, either plain or formed.

Heating, Bending and Forming

The varied formation of plastics by bending
is unlimited strips and sheets, under heat,
can be curled, twisted and bent into almost
any desired shape.

Bending and forming is so simple that it
tends to breed carelessness. But waste of
material should be avoided, and if the follow-
ing pointers are observed a perfect product
should result.*

Before heating remove all masking paper.
Keep the material under cbservation through-
out, for overheating will result in blisters and
extreme overheating will be made evident
by small lines showing in the material.

The plastic is ready to form when it has
reached the consistency of crude rubber.
Use gloves for handling if you wish, but the
plastic will be marked less if bare hands are
used for manipulating. Sharp curls may be
effected with a clothes peg or tool, shown in
Fig. 9(c). Acrylic plastic has the peculiar
property of returning to its original moulded
form when it is heated, hence when bending
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Fig. 7.—Drills for plastics.

one continuous movement under the cutter.
Make the former block, Fig. 8(a), from wood,
and move the plastic through the block with
a very firm but even pressure, always ensuring
that the cutter rotates into the block and
away from the pressure, to avoid lifting the
work off the block.

complicated forms it is advisable to make a
former or template to bend to.

When designing the project keep the bend
as large as possible, for a sharp bend tends to
break the molecular structure of the material.

Each of the groups of plastic material
requires a different type of heat and tempera-
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ture for. bending, and if the following tem-
peratures and methods are used, successful
bending will be achieved.

The acrylic group will be procured in an
unplasticised state, in which case it will not
soften in boiling water, but will require a dry
heat of 200 deg. F. to 300 deg. F. This can be
achieved by placing on a piece of asbestos
board in a domestic gas oven or in a simple
home-made oven which will hold the heat,
as shown in Fig. 9(a). Two domestic baking
tins or dishes can be cheaply obtained. The
object to be formed is placed on the canvas,

. fine mesh or asbestos which is fixed to the
rim of the lower tin and the remaining tin is
placed above it to retain the heat and the whole

. placed in the oven. It will be evident to the-

enthusiast that this type of oven could have
added to it a number of improvements. A
thermometer could be fixed in the top plate or
a heater element in the lower. A basic design
is shown, which may be improved to taste
and need.

If only a small amount of bending is
‘needed, it can be easily effected by holding
the Perspex in front of or placing on an
asbestos sheet on the bars of an electric fire.

For the enthusiast with a great deal of
bending to perform, an oven, shown in
Fig. o(b), is desirable.

All general sizes are omiited, for these
will depend on the largest work undertaken,
although a can about 10in. diameter should
be sufficient to accommodate most - general
work.

Three metal feet are fitted to the open
end of the canister, which is placed on an
asbestos table. The closed end of the can
is bored to take a lamp adaptor fixed to a
porcelain or asbestos retaining plate. This is
connected through a switch to the house
power supply. The frosted infra-red lamp
should be about 6in. above the material to be
heated. :

Cellulose plastics are heated in water at
160 deg. F. to 212 deg. F. To accelerate the
heating, add glycerine to the water, allowing
about three minutes for }in.-thick material.
In all cases when heating in water raise the
piece above the bottom of the container.
Pieces of old garden hose are excellent for
this purpose.

Porcelain rin: C
with cover terminals
P

Work

N
Tins \
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water. If you are not familiar with hydro-
chloric acid consult someone who is, or leave
it alone !

Jointing .

When making joints in plastic let care and
patience be your watchwords. - A * sloppy
joint is not worth the time taken. It will only
break at the first opportunity.

The cementing of plastic is not just a bond,
as in gluing wood, but the cement dissolves
the plastic to fuse the pieces into a whole. It
is important that air bubbles are dispersed
from the joint, for these will weaken it. Where
possible clamp the work in jigs to enable the
joint to set. By jigs elaborate contraptions are
not anticipated, for instance, when cementing
a box place the cemented side around a piece
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to harden off and a good joint will result.
Diakon No. 2 or Perspex No. 6 are
good proprietary cements for acrylic plastics.
There are also a number of chemical solvents
which are excellent for cementing acrylics.
vinyl trichloride, ethylene dichloride, and
methylene dichloride with monomeric methyl.
methachylic mixed (50-50) with enough
benzoyl peroxide and a little acrylic filling to a
consistency of treacle, are first class for craft
work. These will set in 30 seconds and dry off
in about three hours. The best method for
applying the solvent to the workpiece is to wipe
the work across a cloth pad, soaking in a
shallow tin of the liquid cement (see Fig. 10).

Another very simple yet strong home-made
cement is made by dissolving 100 grammes of
acrylic filling to one pint of 100 per cent.

L]

Fig. 8.—(a) Router block for curved form. (l;) A more universal block for circular routing.
(c) Block for straight routing. (d) Edge routing for pieces with a centre hole.
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Fig. 9.—Eguipment for bending.

(a) A simple heating oven. (b)
Infra-red heating oven. (c) ‘A
simple tool for sharp bends.

Ly

Cast phenolics are heated in a -similar

manner, in water, from 212 deg. F. to 250
deg. F." It may be necessary to heat two or
three times to obtain the desired bend.

To raise the temperature of water above
boiling point add either glycerine or three
parts hiydrochloric acid and one part distilled

of wood and clamp with an elastic band. A
number of everyday articles will be found
useful when joining plastics, such as clothes
pegs, battery or bulldog clips, rubber bands,
wood or- toolmaker’s clamps, masking and
insulation tapes, etc. .
Use a good cement and give the joints time

glacial acetic acid at 8o deg. C. This should
be applied with brush or matchstick, and wilt
take one minute fo set and four hours to
dry off.

If a delicate job is on hand and you deem
it expedient to clamp it before applying the
cement, use chloroform and apply to
joints with an eye-dropper. Do not let other
parts of the work contact with the chloroform:
remcmber it is a solvent. Chloroform will
take half an hour to set and about two hours
to dry. Plastics in the cellulose group should
be cemented with cellulose dope, obtainable in
jars or tubes. This is the same cement as used
for model aeroplancs.

An excellent home-made cement for cellu-
lose acetate can be made by mixing 20 per
cent. scrap cellulose acetate with a solution of
25 cc. benzine to one pint of acetone.

The manufacturers recommend a good fish
glue for cast resinoid plastics. Hide glue is
also recommended and a good cement can be
made by adding 4oz. of hide glue in small
pieces to 6o0z. of hot glacial acetic acid.
Apply hot and leave under pressure until set.

Welding

The welding of plastic is wery different
from the welding of steel, although it is still a
fusion of material. The object is to heat the
surfaces to be fused under pressure. Fig. 11(a)
shows a napkin ring of plastic being welded by
the hot plate method. The strip of metal,
preferably a good conductor, is heated at the
opposite end to the work end, which is
allowed to reach a temperature of about
400 deg. F. to 660 deg. F. The work is clipped
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on to the metal until it just melts, then snapped
off and held until it is cool. Allow the heat to
dissipate naturally ; under no circumstances
must it be force cooled.

Fig. 11(b) shows a mallet being friction
welded. The stale is held in a drill chuck and
the head clamped in a vice. The fit of the stale
in the head is a good push fit. Revolve the’
chuck at its top speed and lower into the hole ;
it will keep revolving until fusion has taken
place due to the frictional heat. When the belt
slips, switch off the motor and leave the work
under presSure until cool.

Decoration (Inlay and Overlay)
Overlaying is mounting plastic upon plastic
to form a motif or decoration. Effective over-
lay may be made by using a different coloured
or different group ‘of material, the overlay
being cemented to the main object. All parts
should be completely finished before fixing
the decoration. By colouring the cement used

Work -
Ssturated ped

Liguid cement

il

in overlaying, effects
achieved.

More accuracy must be used in inlaying
than overlaying, and the inlay must be a good
push fit in the receptive groove before being
cemented in. If the end of the inlay is open,
as in Fig. 12(a), the groove should be cut on
a slight taper to form a dovetail. For a dovetail
in a closed inlay use coloured cement in the
groove and finish after hardening. Plastic can
be used effectively in inlaying other materials,
such as aluminium, wood, ivory, etc.

delightful can be

Carving .

Plastics can be carved equally as well as
wood or ivory with the same tools. If no
standard carving tools are available a very
serviceable set can be made from broken
french files, as shown in Fig. 12(b).

Carving, of course, needs a great deal of
practice to achieve perfection. A simplified
-method can be effected by using one of the
many pencil grinders or vibro-engravers.
‘These are supplied with a wide variety of
forming tools, which will create professional
carving when used with a certain degree
of care. :

Hot point work although adequate is
tedious and the results do not reflect the time
and work expended. The object is to burn
the pattern in the work with a hot steel wire
in a holder. Two or three points should be
used to enable points to be heated while one
is in use. When hot cast phenolics resinoids
give off an odour of formaldehyde, which is
an eye and nose irritant, for which the use of
goggles is recommended. The length of
part of the pattern should not take longer
than the time needed for the point to cool;
joints in the pattern will show. This type of
design is similar to wood burning seen on
spill and matchbox holders which- are so
familiar.

Further Ways of Decbrating
There are other forms of decoration which
enhance plastic as no other material. One of

Fig. 10.—(Left) Wiping joint
face across saturated pad to
spread cement.
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these is scratch work, which is very simple to
perform. The patterns are worked with a
scriber, mortise gauge or dividér, an example
being shown in Fig. 12(c). After the design
is completed the scribe lines may be filled-in
with coloured pencil, preferably chinagraph
pencil, which is greasy and will polish with
the plastic. Lacquer may be used for filling,
in one colour. Simply paipt all over the
design area with lacquer” and wipe off

‘immediately, leaving the residue in the scribed

pattern.

Patterns worked with drilled holes are also
very effective. These can be left as from the
drill or the holes can be filled in with coloured

Fig. 116.—(Right)
Chairman  mallet
welded by friction.

Heat generated

by Triction \

(©)

- - e
Frg. 12.—Decoration on plastic. (a) Inlay plastic dovetail. (b) Carving tools can be made from

french files.
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used for decorative edging, Fig. 12(¢). To’
prevent the plastic cracking when stamping
warm it first.

Colouring

All types of plastic can be coloured by
painting with lacquer, which is obtainable ina
wide variety of colours. Use only Chinese
lacquer to obtain a good polish and if the
plastic has a polished surface roughen it with
glasspaper to bind the lacquer. Brush marks
will show if the lacquer is applied by hand, so,
if possible, either spray the paint or dip the
object. A pleasing effect is obtained by apply-
ing the lacquer to the opposite side of the
plastic which is on view.

The acrylic resins may be dyed with a
special plastic dye. The dye, which is supplied
ready mixed with a developer, is inexpensive
and can be procured from most good handi~
craft stores. Take care to see that the plastic
is perfectly clean before dyeing. The makers
supply full instructions for using their particu-
lar product with the packet of dye, but they
all conform to the same general procedure.

Any clean vessel can be used for the dye
bath, Put in the dye and developer mixed,
add the specified amount of water and raise
the temperature to about 180 deg. F., until
the powder has dissolved to form a saturated
solution. The liquid dye will be poured through
a filter to strain off the undissolved residue.

Before dyeing the finished product test
the dye for colour with a piece of scrap plastic.
Agitate the dye and plastic to obtain a uniform
colour. The shade may be varied from a faint
tint to a deep colour. To obtain a light shade
add more water, but if a deep shade is needed
the object should be left in the bath for a
longer period of time. After dyeing wash the
plastic in warm soapy water and dry with a
soft cloth.

Working on the phenomenon that the longer
the plastic is immersed the deeper becomes
the shade, an interesting colour variation can
be obtained by lowering a piece of acrylic
very slowly into a tall jar, to give the end
which enters first the deepest shade, gradually
becoming fainter, until a pale tint is achieved
at the other end.

(¢)'An example of scribed design in plastic. (d) A drilled dice filled with lacquer.

(e) Examples for using steel stamps to decorate edging.

cement or lacquer, as in the dice shown in
Fig. 12(d).

If a set of steel letter stamps are available
the letters H, I, L, O, U, V, X and 8 can be

Masking off certain parts of the object
with tape before dyeing will open another
interesting  avenue for experiment with
coloured patterns on the plastic. The dyes
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are obtainable in the colours of yellow, orange,
blue, red and violet and if these are mixed
dry a wide variety of other shades may be
obtainable, Another interesting effect may be
tried by dipping the project first into one
colour, washing and drying, then dipping
the same piece wholly or- partly in a second
or even third coloured dye. Edging and
corner jointing may be coloured by mixing
the dye with plastic cement, a method
effectively used when laminating plastic strips.

Finishing

The finishing of plastics may be divided into
two parts—faces and edges.

The edges should be planed with a wood~
worker’s block plane, with the iron well back
so that it only just cuts. If possible plane the
edges before jointing, taking one smooth
sweep. This will be enough to produce a
polish on the edge.

With the face a different and more arduous
procedure ‘must be followed. In most cases
when the protective paper covering is removed,
a polished surface is discovered, but invariably

this is destroyed in subsequent operations.
L ]
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Fig. . 11a.—Welding
plastic by heat.

The first step is rubbing with a damp rag
household pumice-or scouring powder. With
these processes always rub alternately at right
angles. Mix the pumice powder with hot
tallow to form a paste and use as the first
polish on a cotton-wool pad, following this
with a good wax, and finishing with metal
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polish. In place of these
Perspex polishes Nos. 1
and 2 can be used.

When polishing plastic
an electrostatic charge is
set up which will attract
particles of dust,thesecan
be removed by blotting
with a damp cloth. Ifa
polishing head is avail-
able a fine high polish can
be obtained by using

Perspex polishing paste
on a calico mop. To clean
finished articles wash
with a mild soap and
warm water; never usc
scouring powder.

- With plastic we have
6ne of the most ad-
aptable and attractive materials on the
market to-day. With a knowledge of how it
can be worked and fabricated, enthusiasm, a
certain amount of care and good common
sense many articles both useful and
attractive can be made on the table top or
in the home workshop.

Brass strip F
yd

Woodscrew
—_—

Fig.'1.—The completed map measurer.

measurement of -road distances on
the map rarely gives accurate ;results.
When you come to traverse the actual
route, whether on foot, in the saddle or by
car, the laboriously worked out mileage almost
invariably proves to be longer on the road
than it appeared to be on the map. Part of
the reason for this discrepancy is, of course,
that one cannot be. certain of making the
correct allowance for small bends and
deviations in the road, which add up to a
considerable distance on a long journey. If
you measure the road with a ruler, and check
the distance on the scale of the map to get
the mileage, you will also inevitably miss
many of the minor bends which the map
shows. This latter fault can be corrected quite
easily, and measurements on the map can be
much simplified by using an opisometer
instead of a ruler.

How it Works

This simple device is shown in Fig. r.
R is a threaded rod fixed in a U-frame (F).
On the rod is a little wheel (W) with a knurled
or toothed rim. The round handle ‘gves
a convenient grip for the fingers, allowing
the instrument to be guided easily in any
direction. Imagine that you wish to measure
the length of a wavy line. You start with the
wheel at,one .end of the rod, rest it on one

i .

A Simple Map

Measurer

Known as an Opisometer, this Instrument Will Accurately

‘Measure the Scale Distances on Your Map

end of the line, and push it forward, steering
the wheel carefully along the line and using
just enough pressure to prevent it from
slipping. When you reach the far end of the
line, the wheel will have run along the thread
a certain distance. Now you rest the wheel
on a ruler and run it back again straight along
the scale until it.comes to a stop against the
frame at the point from which it started. In

_Hole for woodscrew

Brass strip

Fig. 2.~The U-frame and details of the handle.

applying the opisometer to a map, you follow
the same procedure, except that in this case
you run the wheel back along the scale of
the map instead of along the ruler, thus
getting your answer direct in miles. With
care you can follow every bend in the road
which is given on the map, and the accuracy

of the result will depend largely on the
relative scale of the map and the amount of
detail which it shows.

The Frame and Handle

To make the opisometer, choose an old
clock wheel with a good, solid hub, so that it
will have a long bearing surface on the thread.
Tap it out (4 B.A.) and clean up the thread
of a piece of 4 B.A. studding so that the wheel
will run perfectly freely on it. The U-frame
is bent up from brass strip, and the three
holes are drilled in it as shown in Fig. 2.
The handle is a piece of dowelling fixed to
the frame with a woodscrew. A piece of brass
tube, a tight fit on the dowelling, is driven
on to the lower end of the handle to prevent
the wood from splitting when the screw is
turned home (Fig. 2). Tap the holes in the
arms of the frame (4 B.A.), screw in the rod
with the wheel on it and secure it with solder
at each end. Use as little solder as possible,
so that it does not run inside the arms.

The exact dimensions of the instrument are
not important. Use a reasonably fine thread
for the rod, or the wheel will travel across
so rapidly that you will find it difficult to.
steer it accurately. You will find that you can
go a surprisingly long distance in one * run
of the instrument in spite of its small size.
A simple calculation will show you that if
you make the wheel 1in. in diameter and fit
it on a 4 B.A. rod, allowing 1in. of travel,
you will be able to run the instrument about
10ft. forward before the wheel has travelled
across to the other end of the rod.
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HE machine described here will deal

cards into four heaps with
accuracy, and avoid the
misdeals which are so irritating to card
players. It thus may be used for any card
game where the cards must be dealt from
right to left, one at a time. It cannot, for
example, be used for solo whist, where the
cards are dealt three at a time except for the
last round, when the remaining four cards
are dealt singly.

A surprising number of people cannot
deal cards with that nimble digital dexterity
which marks the skilled card player. Quite
often two cards are dealt instead:-of one,
necessitating a réshuffle and a redeal.  Such
a machine will preserve the cards in a clean
state for a much longer period than is possible
when they are dealt by hand. There is
usually at least one in a party of four whose
hands are not clean or which suffer from
perspiration.  Sticky cards are one of the
main causes of misdealing, and it is in the
shuffling that moisture and dirt from the
hands become transferred to the cards.

Al cards, of course, are dealt clockwise
round the table, and to avoid the possibility
of the machine being turned the wrong
way it incorporates a free-wheel device, so
that if the machine is accidentally turned the
wrong way it fails to function. i

a pack of

I unfailing

. Ys
— 2 g7

e s
T e s T///o
- 8- ——Tls- { 2,2

. : E——|
49:74—.« /8y - e
SpoesS—F=22

5
= —A =1 ax 6 Siot
@pprox.

sam% | s hore

2

//2' red

NEWNES PRACTICAL MECHANICS

August,

1954

A -'Meclu

A Novel and Useful Device

The machine automatically ‘‘ counts ” so
that if the dealer is interrupted in the course
of his dealing he does not have to remember
to whom he last dealt. The machine cannot
make a mistake and deal two cards to the
same person.

Points About Construction

It will be seen from the drawings below
that it consists of a base with a series of holes
equi-pitched around its periphery, on which
is pivoted the revolving carriage carrying a
train of two gears, one of which drives the
roller carrying on its circumference a strip
of rubber, which grips the bottom of the
cards and ejects them as the carriage is
revolved. This roller or platen has a gap
in its circumference, and it is when this
point reaches the card that it is ejected.
The gear ratio is such that the platen
revolves four times in one revolution of the
carriage. At the top of the carriage is a spring-
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loaded pressure plate to keep the cards in

contact with the platen, and there is adjust-

ment, of course, at the side to accommodate

5,0,;/,6 x#6 cards of varying thicknesses.

When using old cards it is essential that

feach card be straightened and made flat

Hole for housing pilate
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4 holes //6 dia, spaced
at {8 intervals on I8 radius
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before placing
in the card
dealer. The
backs and
corners of
cardsare often
bent. The reg-
ulator at the
side, for cards
of normal
thickness,
should be in
the central
position, but
it should be
moved up-
wards or
downwards
until it deals
correctly.
Different
makes of
cards differ in thickness and size. The
machine here illustrated has been designed
for cards which are 2%in. in width; that is,
the smaller size cards. Some cards, how-
ever, are made 2iin. wide. The reader
must therefore make up his mind as to
which size of card is to be used.
1 suggest the smaller size.
The Setting Gauge
On the front of the
carriage immediately
above the roller is a

By Hi NOI

setting gauge, and this
needs adjustment
according to the thick-
ness of cards used, in
conjunction with the
side regulator already
referred to. The correct
method of adjusting
this gauge is to loosen
the set

screw and

insert two

cards
from the pack to be uscd between
the banded drum and the gauge,
inserting them from the front
end of the card holder. Press the
gauge down gently until it rests on the cards
and then tighten the set screw. After this
adjust the regulator at the side. A slight
downward pressure on the operating handle
during rotation will prevent the dealer sliding
on the table while in operation.

The Gears and the Base
A side elevational view above shows th=

Side elevation of the:
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complete
assembly with
the various
parts number-
ed, and these
numbers cor-
respond to
those on the
detail draw-
ings. Itis not
necessary to
get two gears
specially cut;
with careful
marking out
they can be
filed up to
form. Need-
less to say,
the spacing of
the holes in
the base into
which the gear teeth mesh must be very
accurate, otherwise the carriage will not revolve
freely. Preferably the base should be turned
from brass to provide sufficient
wcight to prevent the machine
from moving and to avoid having
to use undue pres-
sure on the
turning handle. A
groove must be
turned on the
underside of the
base to take an
inset of rubber so
that the
machine
does not
scratch
polished
table sur-
faces. The
revolving
carriage
iscutfrom
sheet steel
and then
folded to
in diagram

MAN

the shape shown
below. The photographs at the
top of this page clearly show
the general assembly and the
shapes to which the various parts have to

complete machine.

be bent.

W6 3 Rubber placea

On assembly these
gre bent oown

ll. ‘DQCIIEI'

for the Card Table

Aluminium of about 18 gauge will suit for
the various parts of the carriage and the card
tray. A spacing washer must, of course, be
interposed between the base and the carriage
of a thickness to ensure the correct mesh of
the gears and to enable the carriage to revolve
freely. The tubular eyelet which secures the
carriage to the base acts as a bearing. It can
be cut from a piece of }in. tubing to provide
a suitable bearing area, but for preference it
should be turned.

When mounting the driving drum, which
ejects the cards, on to its spindle it is necessary
to ensure that it revolves quite truly. The
rubber band passes right round the boss,
through the slot and round the circumference
of the drum. i

In the model illustrated there are 56 holes,
which means that the gears must have 14
teeth. The leading or driver wheel is mounted
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between an auxiliary plate secured to the
side pieces of the revolving carriage. Its
short spindle runs in elongated ho_les, so that
it may freewheel when turned anti-clockwise.
As mentioned earlier, the spacing of the
holes in the driving disc i e e
is, of course, very impor- e WO ey
tant,_and if the reader '/
is without access to a
dividing attachment or

geometrical centre of the disc and then
scribe a circle of 34in. radius. Next, make a
light centre punch on this line to act as a
starting point, and then, with a pair of
engineer’s dividers, step off round the
circle, resetting the dividers as necessary
until exactly 56 spaces are stepped off. Then
proceed to scribe off the positions of the
centres of the holes and lightly centre punch.
Drill through with a fyin. drill, and check,
and where necessary correct with a rat-tail
file before opening out to the full diameter of
4in. Remove all burrs with a in. drill, held
in the hand.

If the reader experiences any difficulty in
making this particular part, model makers,
such as those who advertise in this journal,
will undertake to make it for him. It is
essential: that the movement should be
absolutely free, otherwise the cards will be
distributed unevenly. Freedom of motion is
entirely dependent on the accuracy with
which this drilled base driving disc is made.

Jt will be understood that lubricant cannot

be used on the various moving parts because
of risk of soiling the cards or the table or
cloth on which the instrument is used.
Readers who are tempted to make this
device for sale should remember that certain
novelties of this type attract purchase tax !
Whilst readers are entitled to make a copy of
anything for their personal and experimental
use, they-are not entitled to market anything
incorporating a method or principle which is
the subject of a patent. ‘
Apart from these special points
construction is clear from the drawings.

the
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other means of accurately
indexing, the disc will
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have to be very carefully
marked out in the follow-
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MAKING RELIEF MAPS

How to Make Maps With
the Added Third Dimension
of Height
By " CARTOGRAPHER "

N ordinary map, such as one finds in
A any atlas, has two dimensions only :

length and breadth. It is perfectly flat
and all details are shown by lines, drawn or
printed. It is frequently embellished by
colouring, which emphasises either the
physical features or political boundaries and
partitions. The relief map differs from the
ordinary map in being given three dimensions:
length, breadth and height. 1t can still, if
required, give the political divisions and have
the positions of towns and cities marked
upon it, or any other features, such as railways
and roads, but its chief purpose is to give the
physical details ; i.e., the undulations of the
land, its rivers, hills and valleys.

Ordinary flat maps, such as those issued
by the Ordinance Survey Department, give
contour lines, marked and figured to indicate
height above sea level, and those made for
.the use of motorists, cyclists and others, by

John Bartholomew and Sons, Ltd.,, to a’

scale of two miles to 1in, do the same. These
latter give not only the contours in figures
but show the elevations in differing colours ;
at every I1ooft. up to 4ooft., then at every
200ft. up to I,000ft. and after that at évery
250ft., and so on. These Bartholomew maps
are mentioned because they will be found
particularly useful if one wants to make .a
relief map,

whether it be to Fig. 2.—Plaster

NEWNES PRACTICAL MECHANICS

Ifin ¢ Scotland ”
we use eight
stages up to the
4,000ft.  mark,
each stage will, if the stages are
cut from 1/16in. thick material, represent
sooft. or }in. per thousand feet and the
total elevation will be Zin., which repre-
sents a vertical scale of 8,000ft. per in.

It will be understood that if the map were
to be made twice the size, i.e., 40in. by 32in.,
the scale for the elevations can still be the
same. The only result would be that the
map would look flatter and the relief would
not be so bold. It may be asked why the
vertical scale cannot be made the same as the
horizontal. As a matter of fact it can, in certain
cases, as will be explained. In the case of
modelling such a vast expanse of country, if
the horizental scale is 15 miles to Iin., an

a small scale or filling to form
to a large one. unbroken con-
By a small scale tours.

iS meant a map

of a° whole country,

such as that of England, T

Scotland or Wales.

Just suppose that a relief map of Scotland
is desired and it is wanted to measure about
20in. by 16in., then the scale can be 15 miles
to 1in. This would not include the Orkneys
or Shetlands but it would the Outer Hebrides.

elevation of 4,000ft. will be represented

by only : ) = 79,200t _ 1.
y only : (15X §,280ft.) T 2Om

approximately (the figure 5,280 is the number
of feet per mile). So it will be seen that in

Fig. 1.—The laminated ‘method of building-up contours on ‘relief maps.

The relief in such a map could be in eight
stages above sea level, with an additional
stage at about four points_ (literally points)
to show the mountain peaks which exceed
the g,000ft. elevation. With eight stages,
each stage will represent an elevation of
sooft.

The Vertical Scale

On most flat contour maps where the
elevations are indicated by lines and figures,
the rate of progression in elevation is not
uniform: in the lower elevations it may
advance in 250ft. stages, then jump to sooft.,
finishing with 1,000ft. stages. This should
not be so in relief maps ; whatever rate of
progression is decided upon it should be
perfectly uniform and it will be necessary to
adopt a uniform and definite vertical scale.

order to obtain any marked relief, which can
be seen and appreciated, we are bound to

- adopt an enormously larger vertical scale than
that of the horizontal.

The Small Area Map

With small areas of country, modelled to
a fairly large scale, the case is entirely different.
Suppose it is required to make a relief map
of Loch Lomond, the largest of the Scottish
freshwater lochs, from Balloch at the southern
end to Ardlui at the north, or of the Avon
Gorge, from Bristol to Avonmouth. The
distances are so short, about 25 miles in the
first case and 6 miles in the second, that there
would be no need for a larger scale for the
elevations and a uniform scale could be used
throughout. Usually with large scales the
purpose of the maps is different from that of

August, 1954

= 7~ Anartist’s
impression
of alarge-
scale relief
map.

small scales, and what is wanted is something
more in the nature of a scale model. Indeed,
it could readily be converted into a model
by adding fields and trees and perhaps-
buildings. But whether it is a large scale,
small area map, or a model, the construction
of the relief contours can be the same. It
will be seen that, with small areas to a large
scale, there is little difference between the
map and the scale model ; the only difference
being in accessories and finish.

Between these two there is the large type
of map, made to scales of pethaps 6in. to the
mile; in these the vertical scale may be
twice or three times the horizontal and would,
or could, be constructed differently from
either of the foregoing, according to the nature
of the contours. This construction will be
dealt with in due course.

Large Map Construction

Taking the first class of map, dealing with
the construction of * Scotland ” as a whole,
it is assumed that it is to measure 20in. by
16in. with eight stages of I/16in. each, as
at A in Fig. 1. But suppose we want it to be
twice this size with the same exaggerated
elevation ; we can either double the thickness
of the stages to in. as at B and still use eight,
or we can double the number of thicknesses
10 16,as drawn at C,and still adopt the height
of 1/16in. at each-stage. The reader who
contemplates making a map must decide these
things for himself ; the principle is, however,
made clear in Fig. 1. :

With small relief maps, especially when
layers of cardboard are used, it is best to let
the edges of each sheet of cardboard show,
sharp and square cut, and to paint each step
or stage in the elevations a slightly different
colour or depth of tone, just as is done in the
Bartholomew maps, using three or four
shades of green for the first three or four
stages then changing to greenish-brown, or
greenish-grey, increasing the depth of tone
as the elevations get higher, the 4,000ft. level
being the deepest brown or the darkest grey
of all. Above the 4,000ft. level the four peaks,
Ben Nevis (4,406ft.), The Cairn Gorm
(4,094ft.), Ben Macdhui (4,296ft.) and Cairn
Toul (4,241ft.), can be painted white to show
that these are often snow-capped.

It is understood that the flat surface of the
base of the map represents the sea level and
must be painted a pale blue; it must also be
understood that if the first cardboard layer
represents a rise of sooft. it will not do to
let the ground around the coast rise abruptly
from the sea to this level since in many places
the lowest lying land will be only a few feet
above the sea.

Therefore where there are such low levels
of meadow land or stretches of sand dunes it
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would be advisable to glue down a thick
cartridge paper under the first sheet of card-
board and let this paper give, and be cut to,
the true coastline, see Fig. 1. In modelling
Scotland the reader is reminded that most,
if not all, of the freshwater lochs are above the
sea level and there is a definite drop in their
outfall to the sea.

In making large relief maps, especially to
-large scales, sheets of plywood are used for the
laminations and these need not be laid solid ;
the fourth layer, sheet or ply can be cut out of
the first, the fifth out of the second and the
sixth out of the third,.and so on, as shown at
B (Fig. 1), but this depends largely on the
angle of the slope. If the angle of slope were
very steep it could not be done because there
would not be a sufficiently wide overlap of
each ply to make good joints, but some cutting
can certainly be done and the pieces removed
can be used in other places on the map.

Some relief maps, made by the laminated
method, especially large, ones and to a large
scale, should have the angles formed between
the laminations filled in with plastic wood,
plaster, glue plaster and whiting or some other
filler. There is a material called Church’s
¢ Alabastine > filler which is used by builders
and decorators and which is excellent for relief
map work. It can be purchased jn packets
‘from hardware shops and wallpaper and
decorators’ stores. The powder is mixed into
a paste with a little water and can be applied
with a table knife or an artist’s palette knife.
-The relief map must be prepared to receive it,
or any other plaster, by having a thin coat of
glue applied to all the steps of the contours.
When completed, a cross section of a map, or
a portion of it, would present the appearance
shown in Fig. 2, where the filling is drawn in
solid black.

Making a Scale Drawing

The first step will be to make a drawing to
scale of the whole coastline, but it must first
be decided what size the model is to be and
from that the horizontal scale settled. A good
-plan will be to make the size a multiple or a
fraction of that of the contour map from which
it is proposed to copy. Suppose this map
measures Ioin. by 8in. and. the scale of it is
.30 miles to Iin., we yant to make our relief
map twice this size, i.e., four times the area or
20in. by 16in., then the scale will be 15 miles
to 1in. 1

Rule up the copy map, or an accurate
tracing from it, into }in. squares by vertical
and horizontal lines. Next, pin down on a
drawing board a piece of drawing paper
measuring, with a margin, 2oin. by 16in. and
rule this up into 4in. squares, On both the

kK ¢ M N O P Q@ R
map and the paper letter the horizontal squares,
putting the letters at both top and bottom. At
the sides number the squares, either from top
to bottom or from bottom to top ; it does not
matter which so long as the map and the
drawing are done the same. Now, commencing
at some point on the coastline, note the letter
and number of the square in which it comes,
find on the drawing by means of the letter and
number the corresponding square and com-
mence to draw the outline of the coast, follow-
ing through from square to square, checking
up the letters and numbers frequently to see
that you are drawing in the correct square.
Having drawn the whole of the coastline,

N | 0 | P
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board, cut this to outline and glue it dowil
and so on until you have all the elevations’
drawn, transferred, cut out and glued in their
proper positions. It may sound, from the
description, a long business, but it is an
extremely interesting and by no means a
tedious one. Moreover, it is the only accurate
way.

It may be mentioned, in connection with
accuracy, that the smaller one draws the
squares in ruling up the copy map and the
enlarged drawing, the more exact will be the
result. Thus, instead of }in. and }in. squares,
3/16in. and $in. could be used, or even }in.
and }in. The finer ruling leaves less chances
of error in drawing the lines of the contours
through the squares. Of course, the tracing
and particulatly the cutting of the cardboard,
as well as glueing down -to correct position,
must be accurate also. If cardboard is used for
the relief work it should be cut with a keen-
edged and pointed knife, cutting on a sheet of
glass, preferably plate glass; whilst if the
elevations are of plywood a fretsaw will have
to be used.

Method for Intermediate Maps

We now come to the intermediate size and
scale map in which we want to make the
vertical scale only two or three times that of ~
the horizontal. A scale of 6in. to one mile was_
mentioned as a possible scale for such a map,
and for this the greatest elevation may be many
inches in height. To build up such elevations
by the laminated method—although it is the
most accurate—would entail the use of a
great deal of plywood and would make the
weight of the model very great. Therefore we
can adopt a différent method of construction.
Instead of considering the contours in plan
we treat them vertically in elevation by a series
of vertical profiles. Each of these will represent
a cross-section through the hills and valleys
and this at regular intervals apart. The
profiles can be cut from, say, 3-millimetre
plywood and be spaced at 2in., 3in. or 4in,
apart, according to the scale. They will be
cerected, square with the baseboard, by means
of small strips of wood about }in. square in
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make a 20in. by 16in. tracing of it and use this
tracing to transfer the outline, by means of
carbon papér, to the baseboard and to the
before-mentioned cartridge paper which is to
form the foundation for relief; cut it-(the
cartridge) to the drawn line and glue down
accurately to the outline transferred to the
baseboard.

Now go back to the copy map and the
drawing and draw, square by square, the

outline of the first stage of the elevation.

Trace this on the same tracing, transfer it by
carbon paper to the glued-down -cartridge
paper and also to the first sheet of cardboard
or plywood, whichever is to be used for the
relief. Cut this to the transferred outline and
glue it down. Again, go back to the map and
drawing ; draw the second stage of the
clevation, trace it, transfer its outline to the
first elevation and to another sheet of card-

Beose bosrd -

Fig. 4.—Construction by plywood profile formers with fabric and plaster covering..

cross-section. The profiles will naturally be
all different and each one will have to be drawn
by the aid of the contour map. In Fig. 4
(at-A) is drawn the same island as appears in
Fig. 3, but here in Fig. 4 the thick lines drawn
across indicate the positions the profiles may
occupy. At B is drawn the profiles in per-
spective, showing the wooden strips by which
they are fasiened down. At C is a longitudinal
section of the island. When the profiles are
all fixed, the edges of them must be given a
coat of glue.

Fitting a Covering

We now have to fit a covering over the
profiles, and-this can be of strong cotton or
linen material soaked in glue, stretched taut
and pinned down all around the coastline. The
fabric had better be cut on the cross so as to
allow it to stretch. When thoroughly dry there
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will be angles over the profiles with straight
lines in the fabric in between the profiles :
these straight lines must be built up with
Alabastine and the contoured surface nicely
rounded off so that no angles show at er
between the formers. The painting of the
levels in differing shades of colous will not be
easy, but it can be done by making a tool some-

NEWNES PRACTICAL MECHANICS

thing like an engineer’s scribing block, but of
wood. It will consist of a flat-bottomed wooden
block holding a blacklead pencil by means of a
vertically swivelling fitting which will allow the

‘point of the pencil to be adjustable for height.

Then by setting the pencil by a scale for the
first elevation, say, 200ft., or whatever it may
be and letting the block rest and slide upon

~August, 1954

the sea, draw a line around on the white
surface of the Alabastine. Then move the

pencil up for the next elevation ; again draws
a line, and so on in succession, until all the
elevations are indicated by lines horizontal
Then it will be a
in

and parallel with the sea.
comparatively simple matter to paint
between the lines with the different colours.

A Potato Harvester

A Device for the Complete Mechanical

Harvesting of

INDING labour for lifting potatoes has
F always been a problem on the farm,
and in these days when labour is at
a premium the Packman Potato Harvester
would appear to be the answer for the large
grower. Fourteen years of research has gone
into the problem of producing an efficient
potato harvester, and one of the things that
emerged from this research was that precision
planting had a great bearing on the subject.
The Packman precision planter was evolved.
This ensures that potatoes are placed on the
ground, not dropped, and that the potato
once placed does not roll out of position.
The._ potatoes are -laid down gently in straight
rows at the precise
spacing required, with
equal distances
between rows, ensuring
that the tubers draw
an equal amount of
sustenance from the
fertilised soil.

7
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Harvester Requirements |

The planter was evolved more easily
than the mechanical harvester. The harvester
must lift up to 20 tons per acre of potatoes
from ridges at an economical speed and
deliver to trailer and bags undamaged. The
conditions under which this must be done
vary considerably, e.g. different types of
soil, stones, clods, haulm, weeds, wet and dry,
and level and sloping land. Potatoes vary
considerably in size and skin texture.

The potato harvester running at 2 m.p.h.
has to eliminate 4} tons of soil per minute.
On a heavy crop, approximately 1,800
potatoes pass through the machine every
minute and these may be mixed with stones,
clods and rubbish which must be separated
before potatoes reach the trailer.

The Packman Potato Harvester embodies
a novel system of soil riddling and stone
separation which is unique in that potato
damage is eliminated and labour reduced to
a minimum, so that the grower can achicve
the very desirable objective of lifting his
crop with his own permanent farm staff
instead of seeking squads of hired pickers.

The performance of the Packman Har-
vester at the end of last year’s harvest showed
that the intensive research work by Packman
Machinery Ltd. has resulted in the provision

Potatoes

: 1OHP )‘
Tl | Ford
~ \engine
o
2 @
3z
a3

Share)w:

Fig. 2.—The operating sequence.

Fig. 1.—The Packman Potato Harvester.

of two of the most needed potato machines.
The cost of lifting and planting by these
machines is considerably less than is possible
by hand methods and the work is done in a
much cleaner and more uniform manner.

Both machines are of light tubular con-
struction. The harvesteris driven by a Ford 10
engine and special precautions are taken
to keep bearings free from dirt and grit. No
fewer than 5o ball races are incorporated in
the mechanism to ensure free running and
long life. The frame is of tubular steel con-
struction.

Sequence of Operation

This is shown in Fig. 2 and is as follows :
1. Large elevating riddle. Speed controlling
lifting of potatoes with cushion of soil to
No. 2 riddle. 2. No. 2 riddle disposes of
remaining soil. 3. Rubber brush gently
deflecting flow of potatoes, clods or stones
into rubber formed buckets of patent elevator.
4. Picking position and receptacle for rubbish.
s. Rubber separation carpet. Potatoes
bounce from carpet on to rubber receiver at
bottom of final elevator. Stones and clods
go over end of carpet on to worked land.
6. Carpet picking positions. 7. Final elevator
to trailer with rubber receiver at bottom.
8. Elevator picking positions. 9. Share.
10. Floating haulm stripper.

The harvester can lift up to 4 acres per
day and requires permanent farm staff only.
All the potatoes are lifted, clean and undamaged
and delivered into carts or bags. No after
harrowing is required.

Both the planter and harvester are being
manufactured by Thos. Storey (Engineers)
Ltd., Vernon Works, Stockport, England.
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DIESELS

(Water cooled £5.4.6)

THE FINEST oz
ENG’NES FOR 2 . ( ater Coo; .16,
YOUR MODELS

Designed and manufactured by
a team of skilled aircraft
engineers, each engine is
Individually checked for
gecuracy and relfability up to
A standard that ensures the
greatest possible speed and
performance for your models.

Other Models Not Illustrated :
E.D. .46 BABY £2.1346
E.D. 346 HUNTER £3.185
(Water cooled model £5.4.6)
All_ prices include

Purchase Tax.

Order through your
Model Shop.

E.D. 2.46 c.c. RACER
£3.18.5"

(Water cooled £§.4.6)

Ask for a_copy of
our 1954 1llustrated
folder which gives
particulars of all

ED

e SLECTRONICDEVELOPMENTS (SURREY) LTD

4411-2 18, VILLIERS ROAD. KINGSTON -ON -THAMES, SURREY. ENGLAND.

E.D. 2

(Water cooled £4.5.6)

ED. 5§
SPECIAL

-
~

ﬂn.( fa T =

What could bring more lasting
pleasure and interest to you and your {riends
than a Model Railway in your Garden—the
perfect natural setting for a permanent layout.
A Bassett-Lowkd Gauge ‘0’ Model Railway
is sturdily built for operating outdoors.

Starting with a modest layout you can add to

RiE:

E.D. 3.46 c.c. HUNTER £3.18.5

c.c. COMPETITION
SPECIAL £3.1.9

c.c. MILES

£8.6.3
(Water cooled) £9.19.6

Write today for Gauge ‘0"

Catalogue Ref.
G.0.12. Comprehensive,
detailed, containing over
40 pages of New loco-
motive madels, accessories,
etc. Price 1/6.

quoting

BASSETT-LOWKE LTD.
Head Office & works NORTHAMPTON

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

it all these .exciting features—Signals, Tunnels,
Cross-overs, Stations and Goods Yards, which
will make your garden railway a proud posses-

sion and an exciting ‘' All the Year round’ |
hobby.

Write now for free leaflet 954/12 which illus-

trates and describes the best method of making '

an outdoor model railway, your most enjoyable
all the year round hobby.

P MANCHESTER : ——
28, Corporation Street sbmsmmmasm
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¢ Cub

STRUCTOR EQ\I\PN\ENT

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

tages at ‘‘suit-the - pocket” prices.

Hand and Bench Drilling

Polishing, Sanding and Wirebrushing
Wood Turning and Sawing

1/4” Portable drill —
POWER UNIT
that drives all Cub

: Grinding and Buffing

RIS Fretworking in wood and metal

}:9 To build up this versatile equipment you
T begin with the powerful Wolf Cub Drill

X

L

(fully T.V. suppressed). A bench clamp
adapts it for stationary use and, by adding a
pillar and base, you have a sturdy vertical
drill press. Place it horizontally — add a few
more low priced accessories and you possess
an efficient bench saw, wood turning lathe

or high speed fretsaw —it’s as simple as
that.

Additional accessories enable you

to do grinding, wirebrushing, sanding,
polishing and buffing.

Obtainabfe from tool merchants everywhere

Remember, only Wolf Cub offers the unigue 100%
Interchangeability of Parts. Insist on Wolf Cub
equipment and you will then be able to add to an

ever féowmg range of useful attachments which
only

—-as a circular saw olf can provide.

Stand No 45/6 National Handicrafts and
I Hobbies Exhibition Sept. 2-11
Stand No 178 International Handicrafts
Exhibition Sept. 9-23
By
-as sander and

polisher

Send for fully illustrated Brochure
¢ Profitable Pleasure” FREE

WOLF ELECTRIC TOGLS LIMITED

Pioneer Works, Hanger Lane, London, W.5

>4

Telephone Perivale 563 1-4
Branches at : Birmingham Manchester Leeds Bristol Newcastle Glasgow

s
l\ll\\\\\\\\|\l\l\l\\\l\l\\\l\l\\\l\|\||\l\|

i

The only electrically powered “do-it-
yourself * equipment with ali these advan-
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“KI NWES
DRAWI
MATERIA

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
satisfaction.

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

A G THORNTON LTD

Indtument

WYTHEN/HAWE.
Tel :

M A N C HESTER
WY Thenshawe 2277 (4 lines)

NEWNES PRACTICAL MECHANICS

SUITABLE AS UNIVERSAL
ELECTRIC MOTORS
For 200-250 v. A.C. or D.C. mains. By simple
external wiring, full data supplied. New
method gives better than 1/6th h.p. with
MG.29 or approx. 4 h.p. with MG.30.
MOTOR GENERATOR TYPE 129
i\s Generator. Input 24 v. 16 a. Output

200 v, 200 mA. Dim. : 1tin. x 5}in. x 5}in.
Ask for '7/6 each. Carriage
PM/T5880 Paid.

MOTOR GENERATOR TYPE 30

Ref. 10K/21. Input 8.3 v. 23 a. Output 7.2
volts 13 amps. 255 v. 110 mA. Size : 12in. x
5iin. x 5in.

Ask for 15/_ each. Carriage
PM/H488 Paid.

HANS OPERATED WOBBLE
PUMP, R%3, BC-1444
Reclprocating action provides a suction
and exhaust action toeach stroke. Designed
to pump hydraulic oil to a maximum reser-
voir pressure of 750 lbs. per square inch.
This pump is capable of drawing water from
approximately 5 feet below its own level,
and exhausting same to a height of 4 feet
above its own level, at a rate of 80 strokes
per quart. Inlet and outlet threaded nozzles
fitted at one end of the unit. Suspension
arms and rams fitted at the other end.
4-hole fixing. Length of Pumping Handle
Zlun l.enegth of pump overali 8in. Height

of pump overall 4in. x 3¢in. wide.

Ask for each. Post
PM/H563 2/6 Paid.
ENGINE - DRIVEN GENERATOR, ]

TYPE A 5C/562
Compound Wound. In original wood boxes.
Output 12 volts, 500 watts. Clockwise rota-
tion. 4-hole fixing. Size overall : 10in. L. x
5in. dia. Spindle 3in. L. x 3in. dia. ’Speed
3.500-5,000 r.p.m. Wgt. 24iibs. nett.

Ask for each. Carriage
PM/H497 1 9/6 Pald.g
ENGINE - DRIVEN GENERATOR,

AM Ref, 5U/981
Shunt wound. dthelwlse as H497,
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EX-U.S.N. TEST OSCILLATOR
TS-24/ARR2
Low/High frequency. battery powered for
TBX alignment. H.F. signal 245 Mc/s. L.F.
signal tunable 540 to 830 Kcfs with valves
2955 acorn tripdes and clockwork time
switch with calibrated dial 0/30 minutes.

nit Dim. : 9%in. x 7iin. x 7in. Finish Black.
Ask for 21 6 each. Carriags
PM/H364 / 3/6 extra.

FUEL PUMP (STANDARD), TYPE
36R/82450. Part No. FB6688I

A Rotary Unit with two pump chambers

each having 4 htades, complete (less motor)

with inlet and outlet valves, gear wheel,

drive with in. spindle. Diecast aluminium

body, G-hole mtg. at gear end. Overall
% kf‘ 63n. x 4¢in. x 4lm Wgt. 4%)1!::,‘

sk for each. 0
PM/H922 16/ 6 Paid

ROTARY PUMP, 24 v. D.C. 2.5 amps.
Ref. 5U/2492
tin. bore inlet. {in. bore outlet. 4iin. Range

for connecting to tank. Ideal for pumping
oil, petrol. water, etc. Diecast construgtion

with brass rotor blades. Dim. : 4}in. x Tin.
x Tifn. Wgt. 5lbs

Ask for 35/_ each Post
PM/HM1 Paid.

DIRECT CURRENT GENERATOR
TYPE 3D3G. Ref. 42U/506

Output 14/32 v. 9 amps, 2,500 r.p.m. §in. dia.
splined spindle, 1lin. pro]ectlon Size : 1lin.
x 7in. x 6in. Wgt. 3l1bs. Can be used as a
battery charger ‘or low-voltage lighting
generator when driven by a motor or pctrol

engin

Ask f each. Carriage

Pisvumor £2 19s.6d. = Paid.
GENERATOR,

ENGINE - DRIVEN
TYPE KX. Ref. 5U/I90

In Manufacturers’ Carto:
24 volts, 1,500 watts (rotation clockwlse)-
splined apmdle Diameter iin.. projects
3in., overall sxzes 141:’1 x 8iin. Wgt 271hs.
pee

hole fixl ng.

B 19/6 =07 ogmaee | REGES 185,00, i S
Order‘direct from
\ SuPPLY 2, BRIDGE STREET
CLYDESDALE 55705 t2869w STV

Phone :

South 2706/9

Accountancy

Advertising

LEARN
THE PRACTICAL WAY
With many courses we supply
actual equipment thus com-
bining theory and practice
in the correct educational

1
1
|
|
|
i e. This equip
|
|
|
i

spccnlly preparcd and de-
signed remains your property.
Courses include: Radio, Tefe-
vision, Mechanics, Electricity,
Draughtsmanship, Carpentry,
Photography, Commercial
Art. egc.

e ol

EM

hobbies.

Aeronautical

Commerclal Subjects

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M..Mech.E., L.1.0.8,
AC.C.A, A.C.LS., AM.BritL.R.E, AM.LLA, City & Guilds Examinations, R.S.A, Certificaies, efc.

THE ADVANTAGES OF E.M.I. TRAINING
% The teaching methods are planned to meet modern
industrial requirements. % We offer training in all

% A tutor is personally alflotted by hame to
ensure private and individual tuition. % Free advice

[ COURSES FROM £I PER MONTH |

INSTITUTES

The only Postal Gollege which is part
of a world-wide Industrial Organisation

POST THE COUPON

Commercial Art &
Drawing
Customs & Excise 0ficer

subjects which provide lucrative jobs or interesting

POST THIS

E.M.1.

NAME

M.C.A, Licences
Mechanical Engineering
Motor Engineering

Salesmanship

F;l;ase send without obligatioh your FREE book.

INSTITUTES (Dept. 144k)

43 Grove Park Road, London,W,4 Phone: Chiswick 4417/8

TODAY FOR OUR

BROGHURE ON THE LATEST METHODS
OF HOME TRAINING FOR CVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION

IN YOUR OWN HOME

Sanitation
Secretaryship
Sheet Metat Work

Engineering Draughtsmanshin Photography Shorthand & Typing
Automabile Economics P.M.G, Licences Sound Recording
Engineering Electrical Engineering Police Structural Eng,
Banking Electranics Production Engineering Telecommunications
Book-keeping Fashion Drawing Publie Speaking Televislon
Building Heating & Ventllating Eng.  Radar Time & Motion Study
Business Managemeat Industrial Administration Radio & Television Tracing
Carpentry Journalism Servicing Welding 2
Chemistry Languages Radio Engineering Writing
Clvil Service Marine Engineering Refrigeration Works Management
Civil Engineering Mathematics Refail Shop Managemen! . Workshop Practice

and many others,

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

COUPON TODAY

ADDRESS

3117

SUBJECT(S) OF INTEREST - oo

Sp—, (o} {1

e
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NEWNES PRACTICAL MECHANICS

A model of the British experimental power station, which is being
constructed at Calder Hall in Cumberland. This scale model was
prepared by scientists of the Ministry of Supply’s Atomic Energy

Production Division.

stde are the two reactors.

ECENT developments in this country

have indicated that we intend to go

ahead rapidly with a programme of
atomic power production which should put us
in the forefront in this field, in much the same
way as two hundred years ago when we
led the world in the industrial revolution. In
addition to setting up the experimental
atomic power station at Calder Hall, Cumber-
land, the Atomic Energy Authority intend to
establish a new atomic power generator of the
fast reactor type at Dounreay in Caithness.
It is also proposed to disclose considerable
information relating to the release of atomic
energy which will allow universities and
industry to become familiar with the experi-
mental techniques and also to establish a
School for Reactor Technologists, where
men from industry can learn the basic
principles of atomic reactor design.

More than any other country we need to
make full use of atomic power, for our fuel
reserves are fast running out. Furthermore,
if the planned increase in Britain’s electric
power needs between now and 1965 are to
be realised, the consumption of coal will have
to rise from its present level of 35 million
tons to 60 million tons per annum, and it'is
impossible for such an increase in ‘coal
production to be achieved in this interval of
time.

The impending shortage of fuel reserves is
not, however, confined to Britain. It has been
calculated that at the existing rate of fuel
consumption the world supplies of coal and
oil will only last for about 400 years. If the
demand for fuel increases as expected, by the
year 2000 these will be used up at such an
alarming rate that they will hardly last for
another 80 years. On the other hand, if all the
cconomically accessible uranium and thorium
could be converted into energy by nuclear
fission, they would meet the world fuel needs
for at least 1,700 years, even at the rate of
consumption expected by the year 2000 !

Nuclear Fission

The release of atomic energy as we know it
to-day is based on the fact that when the
nuclei of certain atoms are bombarded with
minute particles of matter they are split into
two smaller atoms and, in the process, a small
amount of matter is annihilated and appears
as energy, see Fig. 1. Of course, in every
process of power generation some of the
energy which is associated with the atoms of
the fuel is liberated, but in atomic fission
the amount of energy liberated is very much
greater—so much so, that as much energy can
be obtained from one pound of atomic fuel
as from 2.5 million tons of high-grade coal.

It was found that when uranium was

vis _The turbine house is seen in the centre with its
attached administrative control and workshop block and on each

bombarded with elec-
trically neutral particles
called neutrons, certain
atoms underwent
this fission process,
giving out considerable
energy and at the same
time yielding two or
more neutrons which could, under favourable
conditions, collide with neighbouring atoms
and cause them to split. Clearly, here was a
self-sustained process which, when once
initiated, would maintain itself. Its
potentialities as a military weapon were
quickly realised and studies to determine the
ultimate speed with which fission could occur

Ursnium 235
nucleus

Neutron
[}

)

1.—Mechanism of nuclear fission
neutron- bombardment.

Fig.

Nuclear

Industrial Power

by

(#) Neutron approaching uranium 235 nucleus.

93

Reactors
for

Power Production

How Atomic Energy Can be Used for Peaceful

By “PHYSICIST”

uranium 235, because it also undergoes fission
with the evolution of energy and, therefore,
is used in atomic weapons, see Fig. 2.
Another fissionable, man-made material
has also been discovered and is made by bom-
barding -thorium 232 with slow-moving neu-
trons. This gives “thorium°233, an unstable
isotope which emits an electron from its
nucleus to become protoactinium 233 and this,
in turn, becomes uranium 233 after emitting
another electron (Fig. 3). Uranium 233 is
also fissile and has certain advantages over
plutonium 239, for there are substantial

wuclkeus p
Y2 size of original
Uranium nucleus

e Neutron

This portion of
Uranium gtom IS
changed into energy

® Neytron

Nucleus
%, size of original
Uranfum nucleus,

(i)

(i) After impact with neutron, uranium 235 nucleus sphits into ; (a) two nuclei of approxi-

mately half size of uranium nucleus ; (b) two or inore neutrons ;_(c) portion of matter from

the nucleus (considerably less' than shown in this figure) is annihilated and converted into
energy.

led to its use in the atom bomb towards the
end of World War II.

Three materials have been found in which
these chain fission reactions can be induced,
viz., uranium 233, uranium 235 and pluto-
nium 239. (The numbers after the name of
the material refer to its atomic weight.) The
first two: are different forms of the same
element and are called isatopes; but the third
is an isotope of a different element, plutonium,
which is man-made.

Nuclear fission was first discovered in
naturally occurring uranium and was found to
be due to the isotope of atomic weight 235
which is present only to the extent of 0.7 per
cent. For military purposes, where it is
essential to have the maximum amount of
energy liberated in the least possible time and
where the size and weight of the weapon
are important factors, it was necessary to
isolate the uranium 235 from the natural
material, but for power production this is

not essential and a slower evolution of energy .

can be tolerated. s

It was subsequently discovered that another
isotope of wuranium, viz., uranium ‘238,
which does not undergo fission directly can
capture neutrons, thus becoming uranium
239. This isotope is very unstable and emits
an electron from its nucleus to become an
isotope of a new element—neptunium 239.
Within a short time another electron is
emitted from the nucleus of this element and
another new element, plutonium 239, is
formed. This material is as valuable as

supplies of thorium in the world and uranium
233 is much less dangerous to health than
plutonium 239. It is-also easier to separate
from its parent isotope than plutonium 239.
Both plutonium 239 and uranium 233 are
made in .what are known as °‘‘ breeder
piles. Basically, these are designed to * burn ”
a primary nuclear fuel, such as uranium 235,
and produce an equivalent amount of another
atomic fuel in addition to giving out energy.

An idealised * breeder ” pile is shown
diagrammatically in Fig. 4. Such a pile or
reactor would consist of a central region

(1) Thorium 232--neutron—> thorium

233.

(2) Thorium 233—> protoactinium 233
<+ electron.

(3) Protoactinium 233—> uranium 233
" + electron.

(4) Uranium 233+ neutron—> 2 nuclei
of half the atomic weight of uranivm
233+two or more neutrons-energy.

Fig. 3.—Schematic representation of the
derivation of uramum 233 from thorium 232,
and the fission of this material.

containing pure primary fuel surrounded by a
shell of the material to be converted into the
secondary fuel. The whole would be enveloped
in a radiation shield to protect the operators
from exposure to the atomic radiations.
Ideally, m this type of reactor the fission
reactions would be confined to the core, but the
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neutrons liberated therein ‘would penetrate
the surrounding material and produce trans-
mutation of the material. The energy libei-
ated during the fission processes occurring
in the core, which appears mainly as heat,
would be removed by a coolant circulating
around the core. Unfortunately, such an
idealised system is not likely to. be realised-in
practice, for the fission reactions cannot
wholly be confined to the core.

_Types of Nuclear Reactors

Attention is, at present, focused on the use
of atomic energy in electric. power production
and this is likely to prove its first major peace-
ful application. Because the energy is trans-
formed in bulk, before transmission to the
individual users, it offers certain advantages
in so far as expensive and complicated equip-
ment need not be duplicated and suitable
safety precautions can be taken to guard
against the harmful effects of the fission
materials. Fundamentally, the generating
equipment of the atomic power stations will
be conventional: the nuclear reactor merely
replacing the boiler of the normal power
station.

The generating and transmission costs of
the atomic power station will be much the
same as for a normal power station and what
economies there might be will be in the cost
of the fuel. Consequently, it is unlikely that
electricity from atomic energy will be any
cheaper than that derived from coal.

Unlike atomic weapons, in nuclear reactors
the liberation of energy must be strictly

Fig. 4.—Idealised construction of a * breeder >
reactor.

(a) Core of primary fuel.

(b) Coolant andfor moderator which envelopes

the reactor core.

(¢) Shell of material for tranismutation into

secondary fuel by neutrons from primary fuel.

(d) Radiation shield.

controlled. It is little use setting up extremely
efficient reactors which are likely to explode
without warning! On the other hand,
nuclear fuel is so expensive that it must be
burned economically and the temperature of
the reactor must be so maintained that the
energy is efficiently converted into electricity.

(x) Uranium 238 {-neutron—>uranium
239.

(z) Uranium 239—> neptunium 239
+electron.

(3) Neptunium 239—> plutonium 239
+electron.

(4) Plutonium 239--neutron—>2 nu-
clei of half atomic weight of pluto-
nium 239-+two or more neutrons
+energy.

Fig. 2.—Schematic representation of the
derivation of plutonium 239 from uranium 238
and the fission of this material.

[Note that the neutron has an atomic weight of
I and no electric charge, but that the electron is
virtually weightless but has unit negative charge.]

Three types of reactors are possible,
each of which is suitable for particular applica-
tions, and in every case economy of operation
can be ensured if they are constructed as
‘“ breeder ” reactors. The three types are:

~ NEWNES PRACTICAL MECHANICS

(a) slow reactors, in which the neutrons ate
slowed down by moderators such as water,
graphite and beryllium before colliding with
the nuclei ; (b) intermediate reactors in which
the fission neutrons are slowed down Some-
what, but not nearly so much as in (a);
(c) fast reactors whére the fission neutrons are
not slowed down at all, see Fig. 5.

Slow Reactors

Both the low-powered Gleep and the high-
powered Bepo piles at Harwell and the
Windscales piles are of the slow reactor type.
They use natural uranium as fuel and are
moderated by graphite.

Gleep is capable of running at 100 kW.
power output, but is essentialy a low-
temperature reactor with air cooling and is
unsuitable for electricity production. The
nuclear fuel consists of 12 tons of natural
uraniunf metal and 21 tons of uranium dioxide,
and there are 505 tons of graphite used as a
moderator. The reaction is .controlled by
cadmium rods, which can be inserted into
the pile and absorb the fission neutrons, thus
reducing the rate at which fission occurs.

Bepo is of a similar construction and was
intended to operate at a power of 6,000 kW.
It contains a total of 40 tons of uranium, is
air cooled, and its maximum operating
temperature is 200 deg. C. The reactor proper
is in the form of a 26ft. cube, but this is
surrounded by a massive radiation shield of
concrete and steel. Boron carbide rods are
used to control the reaction.

Both these piles were meant for experi-
mental purposes and never intended as
sources of electric power, although some of the
heat is now extracted and used to supply hot
water for space-heating some of the laboratory
buildings.

Some reduction in the size of the reactor
can be achieved by using uranium enriched
in uranium 235 or by using uranium 233 or
plutonium 239. Such units would, however,
be very wasteful of fuel since they would not
be breeder reactors and their use will, no
doubt, be confined to special applications,
such as ship, submarine or aircraft propulsion,
where their small size would be a décided
advantage.

Presumably the Calder Hall reactor is of
the natural uranium type, but it is specially,
designed to develop power for electricity
production and at the _same time breed
plutonium 239.

Intermediate Reactors

There has been no indication that any
reactors of this type are to be built in this
country, though one is under construction in
America. This is known as the Submarine
Intermediate Reactor and, as its name implies,
it is intended as a power unit for a submarine.
The advantages of this type of reactor over
the slow neutron types are that it will be
smaller in size and be capable of running for
longer periods of time without refuelling. It
is proposed to use uranium enriched in
uranium 235 as a fuel and to extract the heat
with molten sodium metal as a coolant. The
heat thus extracted will be used to liberate
steam which will drive a turbine and turbo-
gencrator. Beryllium is to be used as a
maoderator for the fission neutrons.

Fast Rcactors ]

This type of reactor is usually of the
“ breeder *’ type and the proposed new power
generator at Dounreay in Caithness will be
the first to be developed in Britain. The
primary fuel will be plutonium 239 or uranium
235, and this will be confined in a small
central core round which a liquid metal
coolant . will be circulated. This primary
fuel zone will be surrounded by a shell of the
material to be transmuted, viz., natural
uranium or thorium 232 and into which high-
velocity fission neutrons will be -projected
from the core. 3

August, 1954 L}

|7 Type'sl | Material
reactor used for Moderator Uses
“ fuel ” I
] = |
Siow | Any Always Experi-
fissionable | used. mental
material, purposes
not neces- and
sarily pure. “breeder”
| work.
! - -~ |
Intermediate Usually Only suffi- | Small size |
“ fuel cient to power [
enriched in | partially plants, i.e., |
fissionable | slow down @ forships
material, the and sub-
| | neutrons. marines.
. |
Fast Primary None ¢ Breeder
* fuel purposes
usually and power
pure production.
fissionable
material.

Fig. 5.—Table summarising the types, charac-
teristics and uses of nuclear reactors.

When the reactor is brought into operation
the material from the shell will be removed
from time to time so that the new fissionable
material can be extracted therefrom and
stored away.

Obviously, because of its compactness,
inaccessibility of the primary fuel and the
absence of moderators, this type of reactor
is more unstable than the other types, for if the
coolant should stop circulating the tempera-
ture would rise rapidly and the reaction might
get out of hand. Presumably this is why the
reactor is to be built on a remote site.

This slight hazard of reactor instability
is more than offset by the improved efficiency
of this type of reactor over the other two.

Some fast reactors use a liquid coolant
which is circulated throughout the primary
fuel, thus bringing about a better transfer of
heat.

Supply and Design Problems

The -development of atomic energy reactors
has only been achieved after many technical
problems have been overcome. New materials
have had to te found which would withstand
continubus bombardment by all types of
fiuclear radiations and particles. It will be
recalled that in some types of reactors,
particularly those which use natural uranium
as fuel, it is necessary to slow the fission
neutrons, and to do this effectively moderators
are used in which the neutrons are slowed
down without absorption. Very few materials
are suitable and those that are have to be
prepared in a high state of purity, for small
amounts of other materials can absorb a
high percentage of neutrons. Graphite,
heavy water and beryllium are threé of the
most widely used moderators.

In most reactors the atomic fuel is
 canned,” i.e., placed in sealed containers
which serve the double purpose of preventing
contamination of the fuel or contamination of
the cooling medium by the fission products
from the fuel and also act as a moderator
for the neutrons. Originally, aluminium in a
high state of purity was used for these con-
tainers, but this meant that the'. operating
temperature of the reactor could not be very
high—usually 200 deg. C. was considered the
maximum safe operating temperature. Clearly,
this was much too low to enable the reactor
to be used as an efficient * boiler ” 1o power a
turbo-generator.

Much work has gone into the search for
suitable moderators and container materials
which would allow reactor-operating tempera-
tures in the 500 deg.-8o0o deg. C. region to
be attained. Beryllium has been found
suitable here, but it.is a dangerous material to
handle, being highly poisonous.

The most favoured metal for containers
to-day is zirconium, for this is very stable
towards bombardment by nuclear particles
and can withstand high operating tempera-
tures. But although zirconium is relatively
simple to obfain from its ores, it is very

(Continued on page 497)
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“TOOL POWER "
"
1" GP
DRILL

CASIHI PRICE
£7.10.0

WOLF CUB
EQUIPMENT

YOURS FOR 18:4
DEPOSIT. And
Monthly Payments or
the same amount.

FRETWORK KIT ‘£10.19.6 CASH OR
26/10 DEPOSIT, and 8 MONTHLY PAY-

| THIS CAN BE YOURS FOR 25/| DEPOSIT
Jceessories| AND 8 MONTHLY PAYMENTS OF THE
AL be avaliable| SAME AMOUNT. {CASH PRICE £10.5.0)

Dt 4

__SEND FOR LEAFLETS!

WOLF ELECTRIC TOOLS LTD.

1” Electric Drill (built-in TV. suppressor)
Bench Clamp ]
Drill Stand ...
Sanding and Polnshmg Klt (mclud'ng drlll)
Lathe Kit (complete with drill and tools) ...
No. | Drill Stand Base Set 5
No. 2 Drill Stand Pillar ...
No. 3 Drilling, Grinding and Buﬂ'mg Set

. 4 Lathe Set

. 5 Saw Set =

. 6 Sanding and Pollshmg Set
Wolf Cub Outfit (excluding frctsaw)
No. 8 Fretsaw Set..

BLACK & DECKER LTD.

1” Electric Drill ...

1” Electric Drill Kit
Craftsman Lathe ...
Horizontal Stand ...

}” Bench Drill Stand

No. 44 Sander [

57 Sander Polisher Kit

4" Portable Electric Drill

LAFCO COMPOUNDS

RIDGES * NU-SHEAR ”
EDGE TRl\I‘Il:.K ATTACH-
MENT. For use with ‘* Tool Power "

Drill. 14/5 deposit and 8 monthly

£5.17.6 Cash or
complete with drill 32/9 deposit and
%mogxthly payments of 32/8. (£13.7.6

‘THE RBURGE>S VIBRO TOOL
KIT, cash price £4.17.6 |

or 11/11 deposit and 8

monthly payments

DELUXE

of the same
amount.
20/ 220- ’

Send fod
leaflets,

only. Housed in
strongly construc-
ted box and is complete.

WRITE TO: DESK 18,

TELEPHONE : BERMONDSEY 4343,

LTD.
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| OTHER ITEMS AS FOLLOWS :—

3,
ANY ITEM WILL BE SUPPLIED ON EASY TERMS.

{and 8 mthly. payments
of the same amount)
FOR THIS

’

26/10 DEPOSIT 9,
{
(Cash Price 75/-)

'BURGESS
VIBRO-
SPRAYER

A complete unit,

No extras to buy—

just plug in and

spray. (220-250

A.C. only.)

Paint, varnlsh Iacquer.

light oils and insecti- S

cides etc. |lllustrated instruction manual
provided with each sprayer. Twice as
fast as a brush!

MENTS OF THE SAME AMOUNT.

Cash
price
L5 19
te
£ 4
£ 0
£10 17
£1 18
]
1
17
£2 19
£ |
£16 17
i5

8 monthly
payments of ‘
and t4/8

2/5
7
1772
2677 |

5/6

Ceposit
(o1
14/8

2/5
mi
172
2617

5/6

£1

[

CoOoQOrOrOOOOnoO
L)

This can be yours for 24/1
deposit and 8 monthly
payments of the same
{Cash Price

with

for
4

amount
all  components
L drills £9.17.0).

PASSAGE, ROTHERHITHE NEW RD.,,
LET US KNOW YOUR REQUIREMENTS.

PO

 CORBETTS S.E.16.

put that in your pipe
and prove it!

1T'S A GALLAHER TOBACCO

HIGH FIDELITY REPRODUCTION

‘ N W\\\‘“‘\\ R
\\\ N\ _

\\/’

11““\\
WITH A MINIMUM OF WEAR

calls for the use of S. G. BROWN PRECISION SAPPHIRE NEEDLES

No. I. *‘Miniature ’’ Jewel-tipped needle for Lightweight pick-ups.
No. 2. “ Straight ”* Jewel-tipped needle for Crystal pick-ups.

No. 3. * Trailer ' Jewel-tipped needle for Medium-weight pick-ups.
No. 4. ‘‘Knee Bend Trailer’’ Jewel-tipped needle for older type

Heavy-weight pick-ups.

No. 5. ‘‘Miniature Solid Sapphire’’ needle for Lightweight pick-ups.

PRICES
Nos. 1-4, 7/-, plus 2/4 P.T. Post €d. No. 5, 9/3, plus 3/l P.T. Post 6d.
Nos. | end 5 now available with .00lin, radius tips, for long playing records. Prices as above.

G. BROWN PRECISION SAPPHIRE NEEDLE
for every type of PICK-UP

There’s an S.

An instructive and interesting Brochure gladly sent on request. Write to Dept. P. M.,

B.6. Brown £t

SHAKESPEARE ST, WATFORD,HERTS.
Tetephone: Watford724I.

14 N,




496

NEWNES PRACTICAL MECHANICS

August, 1954

TELEPHONE SETS

FOR PERFECT COMMUNICATION
BETWEEN 2,0R MORE POSITIONS.
EASY TO INSTAL.

T Pair of Units £5 Post 2/6.

Mustrated leaflet and wiring dia-
gram available on request.

EXPOSURE METERS.—Metrovick photo-
electric in leather case. Cine Model, £4.17.6.
ENLARGER' TIMER.—A mechanically
operated unit giving from } to 16 seconds
exposure at each winding. dial calibrated in
4 seconds. Will work on any voltage from
6 to 250, A.C./D.C. Lamp automatically cuts
out at end of each exposure. Separate switch
fitted for focusing. Simple to use, will save
its cost in Bromide paper in a few weeks.
%mproved model, still same price 50/-.
05t

ELECTRO MAGNETIC COUNTERS.
—Post Office type. counting up to 9,999
operating from 2 to 6 volts D.C. Coil reslsb—
ance 3 ohms, overall size 4% x 1} x 1% in
perfect condition. 12/6 each. post 1/-.
FIREMAN'S AXE.—Oue piece blade of
finest drop forged steel. Insulated handle
tested to 20,000 volts. Special curved blade
for breaking through flat surfaces, with
spike attachment. Brand new, 17/8. P. &

VEEDER LOUVTERS TO 9.999 another
make to 99. Only 7/8 each, post Gd.
ALKLUM LONGLIFE BATTER

12-volt umit consisting of 10 cells in crar.e
each cell is 1.2 volts 45 ampere hours. Price
complete. uncharged, £10. carriage 10/-.
BLOWER MOTORS.—Dual voltage, 12/24
volt. No. 10KB/115 recommended for car

PS.—Com-
plete with flex and S.B.C. holder. shade,
etc, Wil stay put in any posltion. wall or
acmue fixing. 35/=, po:

VYOLTMETERS. —0/300 volt A C. 50 cycles.
2tin. llilush moving coll, rectifier type. 30i-,
post 1/-,

HIGH-SPEED RELAYS. — Twin 1700
ohm coils or twin 100 ohm colls. Siemens.
15/-. post 6d.

GEARED MAINS MOTORS.—Universal

torque 7 1bs./ins.
complete with control box to enable speed
to be varied. 115/- com plete.
VOLTMETERS for C Mains 50 cy.
reading 0 to 300 volt with clear bin. dial only
60/- ; worth double.

ROTARY CONVERTERS.—From 24 volt
D.C. to 230 volt A.C. 100 watts. 92/6 each
alsd ‘available with 12 volt input, 10J6
each, carriage 10/-,

CLOCK MOTOR.—Sangamo synchronous,
230 volt, 2 watt geared to 1 rev. per min.

15/ go 6.

CABLE for car wirlng apd all
electrdcal purposes, waterproof. Single,
4/- doz. yds., 20/~ 100 yds. Twin. 3 core or
single heavy, 5/- di yds 37/6 100 yds.,
5 core, @/- doz. vds., 45/- 00 yds.

V ACUUM PUMPS or Rotary Blowers,-
Ex R.AF. Brand new. 7 cu. ft. per min.
10 1bs. per sq. inch at 1,200 r.p.m. Ideal for a
brazing torch, etc. Size 8in. x 4in. x 4in.,
2 x }in. shaft. 22/6 each post 2{-
BUZZERS.—3 to 8 volts mahogany
case. Superior quallty 5[8 each post 9d,
VOLTMETERS.—0-300 Flush D.C. movlnx
Coil, 10/6 ; 0-20, 21n Flush Moving Coil, 7/6 &
040 2in. Fiush M.C., 10/6, post 1/-.
AMMETER.—2}in. _ Flush 0/25 amps.
Moving Iront D.C. 7/6. post 1/-.
MOVING COIL METER with 1 M/A move-
ment, 2in. flush, rectifier type, scaled 0/100
volts A.C. Resistance 100k. ohms. A very
useful bastc meter, 30/-, post free.
MASTER CONTACTOR.—A , precision
made clock movement, contact making and
breaking twice per second, with resulat.or
incorporating heating device working o
12 or 24 volt antomatically controlled by
thermostat. Brand new in soundproof oak
case. Only 12/6, post 2/-.
PORTARLE ELECTRIC BLOWER.—
This unit is a powerful 220 watts electric
motor, operating on 220/230 volts. Enclosed
type with handle. 8ft. of metallic Aexible
hose and nozzle is included, also 7 yds. C.T.S.
flex for connection to the mains. These
units are brand new and offered at about
half the usual price, they have many uses
v\here clean dry air is required. 130/-

mplete.
lNSPECTION LAMP.—Complete with
Battery Case. Fits on forehead. Leaves
both hands free. 7/6, post 1/-. Takes a
g%a.nda dsg:ver Ready battery, No. 1215,
THERMOSTAT SWITCH.—Bimetal type
in sealed glass tube, 2jin. x 1iin. 30 deg,
Cent. Ideal for Aquariums. Wax and 0il
Baths, Gluepots, etc. Will control 1 amp.
at 240 v., 5/- each, post 6d.
THERMOSTAT.—Satchwell 12in. stem.,
0/250 v. A.C./D.C. 15 amps, A.C., .1 amp. D.C.
10 to 90 deg, Cent.. 35/-, post 1/6.
SWITCHES.—A row of 5 in a flush mount-
ing bakelite moulding 5in. x 1iin. x 2in,
Ideal for model railways, etc.. 5/6, post 9d.
BALL RACES. -—No EE2, {in. x lin., 3/-,
30/- doz., post free.
THRUST RACI:‘S.—IBI_ISm x tin.. /6.
15/~ doz. Post free

WILCO ELECTRONICS

DEPT. P.M.,

204, LOWER ADDISCOMBE ROAD,
CROYDON.

ns

RADIO SUPPLY CO. (Leeds) U1d. xz, e Zats, Leecs 2

Terms :

C.W.0. or C.O.D. over £I.

Postage I/l extra under £1 ; 2/-

extra under £3.
All Goods guaranteed. Catalogue 6d. S.A.E. enquiries.

CONVERT YOUR BATTERY
RECEIVER TO A.C. MAINS.
R.S.C. BATTERY CONVERTER
KIT. A complete kit of parts for the
construction of a unit which will
replace both H.T. Battery and L.T.
Accumulator where 200-250 v. A.C.
Mains supply is available. Outputs
fully smoothed are 120 v, 90 v., 60 v.,
40 mA. and 2 v. at 0.4 a. to | amp. for
all normal Battery Receivers. Only 48/9.
Or assembled ready for use 8/9 extra.
R.S.C. BATTERY SUPERSEDER
KIT.—All parts to assemble a unijt
{housed in metal case approx. 5} x 4 x
1}in.) to replace H.T. and L.T. Batteries
in ALL DRY RECEIVERS when mains
supply of 200-250 v. A.C. is available.
Qutputs fully smoothed 90 v. 10 mA,,

-1.4 v. 250 mA. For 4 valve sets.only

35/9, or ready for use 42/6.
COLLARO 3-SPEED AUTO-
MATIC RECORD CHANGERS.—
Type RC/3/521, with crystal pick-up
(2 plug-in heads) for long playing or
standard records. Plays ten 7, 10, or
12in. records, not intermixed. For
A.C. Mains 200-250 v. input. Limited
number at approx. half list price,
Brand New, cartoned, £9/19/6, carr. 5/-.
PLESSEY 3-SPEED AUTOMATIC
RECORD CHANGER.—Plays 8
records, 10in. and 12in. Intermixed at
78 r.p.m. or |0 records 10in. and 12in.
Int. at 33} r.p.m. or 10 records 7in,
at 33§ r.p.m. or 8 records 7in. at 45
r.p.m, Complete with Cryscal Pick-up
with duo-point alloy stylus. Plays
approx. 2,000 records on each stylus.
2 years’ average use. For mains 200-250
v. supply. Brand New, cartoned.
Limited supply at well under half list
price, Buy now at £10/19/6, plus 5/- carr.
CONNOISSEUR HIGH FIDELITY
MAGNETIC PICK-UPS COM.
PLETE with MATCHING TRANS-
FORMER.—Brand New, Boxed, and
Perfect. Limited number at fractlon
of maker’s list price. Only 26/6.

c0463 v.22a,7/9;

R.S.C. BATTERY CHARGER KITS.
—For A.C. mains 200-230-250 v. opera-
tion. Kit comprises Mains Transformer,
‘F.W. Selenium Rectifier Fuses, Fuse-
holders, etc., and Louvred Black
Crackle Case.
6ivi 2Ry ..} . 5 ... 2609
6v.or I2v.22.a.. 5

6v.or i2v.4a. 4
Supplied assembled and tested 6/9 ex.
SELENIUM RECTIFIERS

2/6 v. § a. HW. [ B 1/9
6/12v. } 2. HW. 29
6/12v. | a. EW. (Brldge) 5/9
6/12 v. 2 a. F.W. (Bridge) R /.
6/12v. 42a. FW. (Bridge) .. 1409
6/12v. 6a. F. W (Bndge) o 1919
150 v. 40 mA. =
250 v. 50 mA. H W oco 5/9
250 v. 100 mA. H.W. ... - 8/9

VARIABLE RESISTORS. —2 ohms
S amps., 719 ; 10 ohms 3 amps., 8/9 ;

7.5 ohms 5 amps., 8/9;
amps., 8/9 ; 150 ohms 1.S amps., 11/9 ;
suitable for speed control, battery
chargers, etc. All complete with Knob.
R.S.C. FILAMENT TRANS-
FORMERS.—Primaries  200-250 v,
AC.50¢/s63v. 1/52,58/9; 12v.1a,
T ; 63v.2a,7/6; 12v.3a, 1716 ;
63 v.3a, 99; 24 v. 15 a, 17/5;
6.3 v. 6 a, 17/6.
R.S.C. CHARGER TRANS-

.FORMERS. Primaries 200-230-250 v.

AC. 50 ¢s 09-1S v. I.5 a, 12/9;
0-9-15v.62.,22/9 ; 0-9-15v. 3a, 169 ;
0-4-9-15-24v.32,,22/9 ; 0-10-22v. 152,

3 ACCUMULATORS.
{NEW).—2 v. 16 A H. with Non-spill
Vents, 5/9.

EX. GQV. AUTO-TRANS-
FORMERS.—50 c/s. 15-10-5-0-215-235
v. 200 wates, 25/9. Double wound
10-0-200-220-240 v, to 10-0-270-290-
310 v. or reverse 200 watts, 27/9.
Many Auto Trans. in stock {(up to

.5 kVA) at very low prices.

0.4 ohm 25

PROMPT
DELIVERY
Manui’ac!h‘"e"s -

B. ELLIOTT & C€O. LTD.

VICTORIA WORKS, WILLESDEN,

Teiophone ELGAR 4030 IGHiner) Telegrams " Eilottona. Harler Londer

WORKS: WILLESDEN"CARDIFF * MAESTEG *LEISTON - {PSWICH

LONDON ., N.W,I10,

e @B rance

INCLUDES:- GRINDERS,
DRILLS, COOLANT PUMP,
SANDER.NIBBLING SHEARS.
TOOL POSY GRINDER,
BRAZING ATTACHMENT,
TWIST DRILL GRINDER.

GALPIN’S

ELECTRICAL STORES
408, HIGH STREET, LEWISHAM,S.E.13
Tel. : Lee Green 0309. Nr, Lewisham Hospital.

TERMS: CASH WITH ORDER. NO C.Q.D.

All goods sent on 7 days’ approval against
cash.

EARLY'CLOSING DAY THURSDAY

HEAVY DUTY SPOT WELDER
TRANSFORMERS, input 200/250 volts.
OUTPUT a combination of 2, 4, 6, 8, 10,
12 voles at §20/150 Amps. New £8/15/-
each, carriage 6/-.

LIGHT ARC WELDING TRANS-
FORMERS, 200/250 volts Input, Output
40/60 volts, 30/40 Amps. £7/5/- each.
MEDIUM SPOT WELDING TRANS-
FORMERS, input 200/250 volts, OUTPUT a
combination of 2, 4, 6, 8, 10, 12 volts at
50/70 amps., new £5/1/6 C/paid.
HEAVYDUTYLT.OUTPUT TRANS-
FORMERS, 200/250 volts Input. Output a
combination of 6, 12, I8 and 24 volts at 30
amps. £4/2/6 each. C/paid.

Another Input as above, Output 0, 6, 12, I8,
24 volts at’ 12 amps., 55/- each, post 2/-.
Another Input as above, Output 0, 6, 12
i8, 24 volts, 6/8 amps., 46/6 each.

HEAVY DUTY L.T. TRANSFORMERS
suitable for rectifiers, soil heating, etc.
Input 200/250 volts, Output a combination
of 6, 12, 18, 24, 30, 36 volts at 15 amps, 67/6
each, post 2/6.

Another Input and Output as above but at 6
amps., 47/6, post 2/-. Another input and
output as above but at 4 amps., 36/6 each.
CONVERTORS, 400 watts output, 24
volts D.C, input, 50 volts 50 cycles | phase
output. Complete with step-up trans-
former from 50 volts to 230 volts at 400
watts. £12/10/- each C/F.

Ditto 200 watts.” £9%10/- each C/F, fully
guaranteed.

ROTARY CONVYERTORS. 230 voits
D.C. input, 230 volts A.C. output. 50 cycles
1 phase at 250 watts. £15 each C/F.
EX-RADAR MAINS TRANS
FORMERS. Input 230 volts. Output 4 or
5 Kilo-volts at 30 min., also 3 L.T. windings
4v.22,63v.2a,2v.2a, these trans-
formers are capable of a larger output than

stated and are immersed in oil. £3/15/-
each, carriage 5/-,
DIMMER RESISTANCES. Large type

2,000 watts rating. 45/- each, carriage 5/-.
MAINS TRANSFORMERS (NEW),
input 200/250 volts in steps of 10 volts, out-
put 350/0/350 volts, 180 m/amps, 4 volts
4 amps., 5 volts 3 amps,, 6.3 volts 4 amps.,
45/- each, post 1/6; another 350/0/350
volts 180 m/amps,, 6.3 volts 8 amps., G/4/5
volts 4 amps., 45/~ each, post 1/6 ; another
500/0/500 volts 150 amps., 4 volts 4 amps.
C.T., 6.3 volts 4 amps., C.T., 5 volts 3 amps.,
47/6 each, post /6 ; another 425/0/425
volts 160 mfamps., 6. 3 volts 4 amps., C,T,,
twice 5 volts 3 amps., 47/6 each, post 1/6.
MAINS TRANSFORMERS, 200-250
voles input,- output 400/0/400 volts, 280
mfamps., 6.3v.8a,2v.3a,5v.32,4v
2 a., 4 v.2a, the last two heaters insulated
at B,OOO volts, 85/- each ; znother 200/230
volts input, output tapped 0, 9, I8 voits at
4 amps., 25/- each, post 1/,

EX-US.A. ROTARY CONVERT ORS,
12 volts D.C.input, outputs 560 voles 50 mA,
275 v. 100 mA_ Complete with smoothing,
22/ cach, carriage 2/6. As new.
Ex-NAVAL ROTARY CONVERTORS,
110 v. D.C. input 230 voles A.C. 50 ¢y., |- ph
* 250 watts, output. Weight approx. |00|bs.
£12/10/-, c/forward

EX-W.D. US.A. HAND GENERA.
TORS, less winding handle, output 425
volts at |10 mA., at 6.3 v., 2} amps., com-
plete with smoothmg 30/- each carriage 2/6,
ELECTRIC LIGHT CHECK METERS,
useful for sub-letting, garages, etc., all for
200/250 volts A.C. mains, 5 amp. Iond 19/-

| each; 10 amps, 22/6; 20 amps., 27/- 3

25 amps 32/6.

HETERS Moving coil, 0 to 14 amps., 18/$
each. Dn:to, Moving Iron suitable for A.C.
0 to 30 amps,, 25/- each. Another moving
coc: 100 to 250 amps., D.C. 35/- each, all 4in.
scate,

1,000 WATT AUTO WOUND VOLT-

AGE CHANGER TRANSFORMER
tapped 0/110/200/230/250 voles. £5/15/-
each, carriage 4/6.

1,500 watt dltto. €7/I5/-, carriage 7/6.

350 watt 55/-, 500 wate 75/-, 200 wact 4S/-,
PRE-PAYMENT 1/- ELECTRIC LIGHT
SLOT M™ETERS, S/H reconditioned,
variable tariff. 10 amp. load, 200/250 volts
A.C. &7/6 each.

Clients in Eire, please ollow~at least
double the carriage stated to oflow for
customs cleagrance chargas.



Augu.f,tL 1954

(Continued from page 494)
difficult to purify, being invariably associated
with the element hafnium, which because it
is a good absorber of neutrons and would,
therefore, lower the efficiency of the reactor
must be removed completely.

There is also the problem of efficient heat
transfer from the reactor to the. turbo-
generator. Some reactors which have been
built in America use water or heavy water
as a coolant, this being circulated through the
reactor and a heat exchanger, but these
reactors were not really designed for power
production. In another reactor of the fast
type, called ““ Clementine,” which used pure
plutonium as fuel, mercury was employed as
a coolant.

But for efficient power production it appears
likely that molten metals will be used as
coolants, so that temperatures of 500 deg. C.
or more will be achieved. These liquid metals,
particularly sodium and potassium, can be
circulated round a closed circuit into a heat
exchanger, using electromagnetic pumps
which have no moving parts !

In addition to the careful selection of the

NEWNES PRACTICAL MECHANICS

materials which make up the reactor proper,
the constructional materials have also to be
carefully chosen, since the liberation of energy
from the atom is invariably. accompanied by
harmful radiations from which the operator
must be fully protected.

A basic factor in reactor design appears to
be the heat exchanger, so that the coolant
which is circulated through the reactor does
not enter the turbo-generator. In this way
the harmful radiations are kept away from the
power generating equipment. Radiation
shields adequate to safeguard the operators
are usually made of concrete or lead, or both.

Another important factor is the method of
controlling the reaction, for, unlike in atomic
weapons, the reactions that occur in nuclear
reactors must at all times be under control.
Neutron-absorbing materials are, thereforc,
an integral part of reactor design and provision
has to be made for their automatic insertion
and withdrawal from the fissionable material.
Cadmium and boron carbide are used for this

purpose.
Finally, there is the by no mecans insig-
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nificant problem of the disposal of the waste
components of the “ burnt > fuel, which are
strongly radio-active and harmful to health.
Elaborate storage facilities have to be provided
for these materials to allow the radio-activity
to decay to such an extent that they can be
safely disposed of,

Future Developments

The recent announcement indicates that
the Atomic Energy Authority will process the
naturally occurring materials and thus prepare
the primary nuclear fuels. Industrial and civil
users will be able to purchase these fuels from
the Authority and sell back any secondary
fuel that may be produced during the libera-

. tion of energy from the primary fuel.

It is hoped that within 10 years nuclear
reactors will be paying their way and that
British industry will be ready to exploit to
the full these important developments. If we
promote with vigour the development of
nuclear power generators we may open up a
new era of industrial expansion and prosperity,
for fuel supplies are second only to food
supplies in the well-being of a nation.

Points About Scissors

With Notes on Their Sharpening and Adjustment

HERE are many points about the

I construction of scissors which it is

well to know if they are to be put to

any special uses. A good pair of scissors

will, of course, cut better than an inferior
pair of the bazaar type.

One of the first things to look for is whether

Bodkin {round blade)

Pinch

the cutting edge on each blade is properly
“set 7 ; that is, it should ‘“ stand up proud,”
as the cutler calls it. Not only should the
two surfaces of the blades that cross each
other in the act of cutting be hollowed slightly,
as arises from the curvature of the grinding
wheel on to which they had been pressed,
but in addition the edge can be ‘“ set up ” by
a blow from the setter’s’ hammer, correctly
given to increase the rising up of the
edge.

"Hold an ordinary pair of scissors by one
handle, vertically ; open it by lifting the other
handle, which you then release. The pair
of scissors will shut of its own accord, but the
point of the test is, how far does it shut ?
A cheap pair of scissors will practically close
itself, for the simple reason that the binding
of one blade upon the other is so slight and
loose, that the scissors close almost to the
tip. Try the test on a better made pair of
scissors, and it will be foung that the edges

Tup shank

@—%
- 1¥ Flat blade back

Fig. 1.—Two types of scissors.

are in such contact, from
the very start near the screw,
that the scissors remain
open. In other words the
cutting action has no slack-
ness, due to the nature of
the workmanship.

Description of
Parts

In Fig. 1 are shown

I L - holk === !

Sl Lo two types of scissors ;
) i / The el the Bodkin, distin-

[ ™1 guished by its round

blade, and the Double
Bow, used for heavier
work, where a two-
[ finger grip is needed.

fige Bpint The following is a
description of the
various parts, shown
in Fig. 1.

Bodkin.—Type of scissors having one blade
with rounded point.

Double Bow.—Large enough to allow two
fingers instead of one. This is chiefly seen
in tailor’s scissors to give extra leverage.

Fore Side.—Edge of screw hole flat.

Neck End.—Where shank joins the blade.

"Pinch.—The step down between the screw
hole flat and the thin portion of the blade.

Score.—A line or nick scored on scissors
sometimes with a file to give a little decoration.

Tup Shanks.—The parts growing out of the
blade to join the bows, like the horns of a tup
or ram.

Vigo Point.—Straight or strong point.
Probably from Latin : Vigor—strong. Chiefly
used on tailors’ and heavy scissors.

The blades should be slightly hollowed
and curved towards each other, so that when
nearly half open they appear in side view as

% Fig. 4—How the blade should be held ,é
against the grinding wheel.

a3

in Fig. 2. The pivot at the base of the blade
should hold them together closely. Fig, 3
shows an enlarged section of a blade that has
become worn in this way, the dotted line A
indicating the original section.

To sharpen, therefore, the curved faces
of the blades must be ground until the cutting
edge is restored to its original condition. This
is best done with an emery wheel (or carbor-
undum), and must be done with a clean run

e ———
K
Arns - ‘-’ " 5 j
Fig. 2 (Top). —Side view of correctly adjusted
scissors.

Fig. 3.—An enlarged section of a worn blade.
from end to end of the blade. (See dotted

. line B, Fig. 3.)

Separate the blades by removing the pivot
and treat each one similarly. Fig. 4 shows
how the blade should be held in the right
hand and pressed against the wheel.

Unless the scissors have been badly treated
so as to become notched on the arris, Fig. 3,
there is no need to grind that edge.

When ground to your satisfaction, connect
the blades again, screwing home the pivot
till they meet on their cutting edges and work
together smoothly and with some pressure.

The hollow grinding of the blades must be
done by keeping them moving over the wheel
with a stcady movement from end to end.

-
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Modern Housing—New Ideas Wanted

IR,—On viewing our contemporary hous-

ing programme it is my view that our
building industry is being asphyxiated by a
mixture of by-laws, economics and unimagina-
tive architects. Although an architect can
produce eye-pleasing and carefully designed
houses with orthodox materitls, he can do so
only when the potential owner’s liking matters
mere than the several hundred pounds extra
required to produce a work of art as well as
comfortable living conditions. The outside
of the new terraced type of council house, in
my opinion, with over 20 years weathering
will take on the drab look of slums to be.
Even if the interiors are far from such, the
traditional brick and mortar walls are almost
uncleanable.

To encourage attractive economical build-
ing, local authorities should allow the architect
more freedom in his choice of materials, and
research into modern, attractive and less
costly materials should be encouraged. The
tradesman should be trained in the use of
these new materials and also new methods of

- construction.

Among the problems and ideas "giving
food for thought I suggest:

1. A light, flat or slightly pitched roof
requiring less support, consisting of large
light asbestos interlocking tiles (coloured)
or suitable spray over ‘ Celatex” board ;
a spray such as is used as underseal for cars.

2. A steel or reinforced concrete frame
necessitating only the thinnest of walls, damp

and heat resisting, instead of the usual 1rin-

brick cavity wall.

3. One chimney, with gas or electric cook-
ing, the heating and hot water being from
steam or hot-water mains to radiators and a
calorifier, from a high-efficiency boiler
supplying an estate, with a heating and hot-_
water rate.—C. D. NormaN (Cranbrook).

Rewinding Armatures
IR,—Re your article * Small Wind Power
Plants, 2—Rewinding the Dynamo
Armature,” in the June issue. Having had
some experience in the winding of small
armatures I feel that I can offer-some useful
suggestions.

In the first place I would not advise anyone
to hammer the end windings, or to use undue
force of any kind on the winding, as shorts are
very easily caused by these methods.

Secondly, I should prefer winding the
armature by using three similar coils at each
stage instead of the two diametrically opposite
which the writer recommends. By this
method the end windings need only accommo-
date the thickness of seven coils, whereas
the writer would need to fit in 15. My first
coil would span slots 1-8, the second 11-18
and the third 21-28. It will be seen that none
of these coils overlap and can be identical
coils. The second series would span slots
2-9, 12-19 and 22-29, each coil overlapping
one of the earlier coils. Again each coil can be
identical with the other two of the series.
It might be thought that this method is
rather tricky, but the difficulty is more
apparent than real, for each coil begins in the
third slot from where its predecessor ends.

The winding of a heavy gauge wire, such
as I8 s.w.g. and even 20! sivrg.,, can
present some difficulty, for the wire will not
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lie flat in the slots, but assumes a barrel shape,
and as the coil which will fill the slot barrels
in the opposite direction, the best use of the
slot is not possible. This difficulty can be
overcome if the coils are first prepared on a
wooden former, which can be dismantled to
remove the coil. The barrel shape which the
coil will then possess can be removed by
suitable pressure of the fingers on each turn
of the coil. Unfortunately, a former of
somewhat larger size is needed for each
series of coils but, in my view, the trouble is
well worth while. In making such formers,
allowance should be made for the bend of
the wire by making the former rather longer
than the armature core and giving the corners
a slight curve of about }in. radius. The width
of the former should be such as to allow the
coil to span from the base of one slot to the
outer opening of the slot at the limit of its
span. If the end winding is given a slight
inward curve before the coil is placed in the
slot, then the coil will have sufficient spring to
pass into the slots and lie properly in its
place. The depth or thickness of the former
should be half the depth of the slot actually
occupied by armature windings.

In conclusion, I heartily commend the use
of tape on the end windings, though my
preference is for a piece of empire cloth inter-
posed, particularly when the end space is
limited, as ordinary insulating tape appreciably
increases the bulk.—GEORGE E. BRIDDON
(S.W.3).

A Pocket Rangefinder

IR,—On reading your article in PRACTICAL

MECHANICS, June, 1954, on making a

pocket rangefinder I would like to suggest an
improvement.

The semi-transparent glass could be
replaced by half mirror, half glass. This will
make the instrument a split field, instead of a
coincidence rangefinder.

Instead of having two images to coincide
there would be one image split in two as
follows :

Not silvered
"\

él“s

- Sityered
Mr. Owen’s sphit field rangefinder.

_This arrangement would give a brighter
view.—E. J. Owen (Fleetwood).

Flying Saucers

IR,—As I-was referred to in Mr. P. F.
Sharp’s letter in your June issue on the
subject of George Adamski’s photographs of
flying saucers, might I be allowed to add a
few ' comments ?
Many people who have disputed the
authenticity: of these photographs and those
who have suggested that they are lampshades,

- humming tops, etc., have .completely over-

looked the fact that Mr. Adamski has claimed
that the object was approximately 35 ft. across.
In this context photographic experts have

August, 1954

decided that whatever else it is, it is not a-

mcdel and that the play of light and shade

prove that the thing photographed is of the’

dimension claimed. Al domestic utensils are
therefore ruled out.

If Mr. Adamski has perpetrated a hoax, the
sceptic will be obliged to admit that he has
constructed a large object, has managed to
get it into the air, and has then photographed
it. [

An undertaking of this nature would, I
hold, involve a conspiracy and as I was able
to rule out this possibility, I decided to
publish the book. Subsequent events have
gone far to confirm my judgment, During the
last year, reports from Norwich, Coniston and,
more recently, Bruton, Somerset, have told
of objects seen in the air similar or identical
to Adamski’s photographs. Do the sceptics
noew claim that there is a world-wide con-
spiracy afoot ? If so, let them produce rtheir
evidence. —WAVENEY GIRVAN, Editor-in-Chief,
J. Werner Laurie, Ltd., Publishcrs.

Brake Stop Lamp
IR,—In your April issue, there is a query
about an indicator light for a Brake
Stop Lamp.

I think a very simple solution to the
problem would be to use a 1.5 volt flash lamp
bulb for the indicator, and a standard 18 wat:
stop lamp of six or twzlve volts, depending on
the voltage of the car system. The indicator

being shunted by a small resistance to carry -

the excess current required for the much
larger stop lamp.

A suitable resistance value would be half
an ohm for a six volt system, or one ohm for
twelve. The resistance must, of course, be
capable of carrying 3 amps, or 1} amps as
;‘he case may be, without becoming dangerously

ot.

As the resistance is in series with the stop
lamp, there will be a small loss of brilliance
in the latter, but as a lamp under-run gives
a higher proportion of red light, this will
probably be quite unnoticeable through the
red glass.—REv. C. J. P. Coorer (Haddington).

3-D Shadowgraphs

IR,—Regarding the query in the June

* Information Sought ”’ column, as to

how Harry Lester’s Comedians Show is put
on, I have not seen this turn and can only
guess from the description how it is done.

The tumn consists of shadows thrown on to
a translucent screen by red and green lights
from behind, viewed through red and green
spectacles by the audience. This must be a
variation of the anaglyph method of producing
stereograms that has been well to the fore
recently. Using shadows cast by living bodies
it should be very effective, and the effect of
shadows jumping out of the screen, very
mysterious. The idea, in my opinion, is a
credit to its originator.

It is easy to suggest a means by which a

result could be obtained, but probably a good

deal of experiment would be required to get
really good results. The essential apparatus
would seem to be a translucent screen, twd
lanterns giving a point-source light with red
and green filters, and, of course, the actors and
the audience with their coloured spectacles.
The lanterns would probably be ordinary
transparent projectors to give an intense
focused light. The filters would be one green,
the other red, these two colours being comple-
mentary. The lanterns should be about 10ft. or
20ft. behind the scréen and about 6in. apart
sideways ; they should be at the same level.
The shadows will overlap on the screen, and
this overlap should not be more than 1/25th
part of the distance of the nearest member of
the audience. Such an arrangement should
give some result, and experiment with the
distance apart of the lamps and their distance
from the screen, and the position of the

1

distance behind the screen of the actors and

o
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SALES AND WANTS

The pre-paid chargg for small advertisements is 6d. per word, with box number 1/6 extra (minimum order 6/-). Advertisements,
together with remittance, should be sent to the Advertisement Director, PRACTICAL MECHANICS, Tower House, Southampton
Strzet, London, W.C.2, for insertion in the next available issue.

FOR SALE

TYLER SPIRAL HACKSAW BLADES
. . are  ‘allways’ sharp; cut
intricate shapes in steel, wood, plas-
tics ; 12 Blades and Adaptors to fit
Standard Hacksaw, 5/6 from your
local dealer, or 6/-, post free, from
Spiral-Saws Limited, Trading Estate,
Slough.
TRANSFORMERS, Rectifiers, VoIt

and Ammeters, Controllers, Cut-
outs, Battery Chargers, Power Units ;
lists ; s.a.e. Harry Gllpin, Manu.
facturer, Portobello Works, - Walton-

on-Naze, Essex.
TARLON ° PLASTIC ENAMEL
PAINT in tubes, 1/- each,
covering approximately 8 sq. ft., or

complete cycle frame; suitable all

paintable surfaces. Colours: rich
brown, bright red, pink, bright
blue, maroon, _ turquoise, cream,
yellow, black, deep green, bright
green, mid-grey, -~ white and clear ;
home trade and export. Obtainable

from Handicraft, Hobbies and other
shops, or send 1/3 for sample tube
and colour card, post free, to sole
manufacturers : Starline. Southend,
Essex.
NUTS, BOLTS, SCREWS, Rivets,
< Washers, and hundreds of other
items for model engineers and handy-
men, s.a.e, for list. Whiston (Dept.
PMS), New Mills, Stockport.
RACTIONAL SYNCHRONOUS
GEARED MOTORS, 230v. A.C,
S/Ph., 50c., final speed 1 r.p.h., and
similar 2 r.p.h.; price 12/6 ecach,
plus 1/- postage. Universal Electrical,
22]. City Road, London, E.C.1.
OW TO RE-WIND and Service
Electric Motors. Generators,
Complete Practical Book only 3/-;
p.pd. Below;‘dRhU =
TULAS, rocesses,
IO’OOO Recipes, Trade Secrets.
This is the 1,000-page money making
and money saving book of the cen-
tury. Limited number agaln avail-
able. Full approval against payment,
27/6. p.pd. Below:— :
BUILD YOUR OWN PHOTO Equip-
ment, 12 designs in two books.
Enlargers, printers, dryers, timers,
etc,, 6/-; p.pd. Below:—
AMERICAN BOAT BUILDERS
Annual ; 28'boat plans, 8-22ft.,
and helpful articles, 7/6;

p.pd. Below:—
VI‘ELESCOPES—DESIGN AND CON-
STRUCTION, only 3/-, p.pd.
Really outstanding American designs
at lowest cost to make. Below:—
LA’I‘HE HANDBOOK, 3 books in one,
5/-, p.pd.; wood-turning, metal
turning. metal spinning, jigs, attach-
ments, special operations; 200 llus-

other

trations ; outstanding, practical,

* how-to-do-it * material throughout.

Below:.—

CAR BODY REPAIRING. Complete
A B course ; illustrated ;

1/6, p.pd.; lists [ree. American

Publishers Service (P), Sedgeford,

Norfolk.

HOUSE SERVICE METERS, credit
and prepayment ; available

from stock. Universal Electrical, 221,
City Road, London, E.C.1.
PLATED NUTS, Screws, Washers,
Bolts, Soldering Tags, Hank-
bushes, Self-tapping Screws, Grub-
screws, Socket-screws, Wood-screws ;
large quantities or gross
List sent post free. Sinden Com-
ponents Ltd.. Dept. E. 117,
Churchfield  Road, Acton, w.3.
(ACOrn 8126.)
PERSPEX for all purposes, clear or
coloured, dials, discs, engraving.
y, 15, Netherwood Road, W.l4.
{SHE. 1426, 5152.)
FOR MARKING STEEL in iin.
Letters ; 8d. per letter, post 4d.
List for Branding Irons, Stergclls,
Name Plates. Swallows, 56, Gar-
den Street. Sheffield. .
OMPRESSOR EQUIPMENT, Mis-
cellaneous Items ; catalogue,
1}d. Pryce, 157. Malden Road, Cheam.
COMPRESSORS for sale, 2§ CFM,
180lbs. sq. in.,, on metal base,
with driving wheel and receiver,
price £3 ; { h.p, Heavy Duty Motors,
price £3. carriage forward, Wheel-
house, 1. The Grove. Isleworth.
{Phone: Hounslow 7558.)
WOODWORKING MACHINES, Saw
Benches, complete, 7in. £4/15/-,
8in., £5/10/-; Lathes, £7/10/-; Com-
bination Lathes, with 8in. Saw
Benches, £10/10/-; Bowl Turning
Heads, £7/10/-. 5in. Planers, £12;
Motors, Spindles. 4d. stamp for
illustrated booklet. James Inns
(Engineers). Sherwood, Nottingham,

URPLUS TOOLS and Equipment
for sale. Details forwarded
s.a.e. Kirk’s Motors, Longdales

Roa(’i. Lincoln.

. illustrated leaflet.

cartons.

NGLERS.—Sets Al Alloy Castings
for 3iin. trout reef, with check
gear. 16/-, post free. R. Wilson,
Brora. fjutherlind. .
HE Scientific Super-tonic Sun-
lanip, giving very powerful
Ultra-violet and Infra-red Rays.
Gives a marvellous tan and tones
up the entire system. All mains,
only 50/- compleie with goggles and

instructions ; p. and p. 2/-. s.a.e.

brochure. Scientific Products, Ship-

ley. Yorks. |

lﬂENNER V" BELTS, 46in. long.
gin. section, brand new, 2/6

each. Photo Electric Cells, brand new
and boxed; £1 each. Achromatic lens
combinations from 10mm. to 50mm.

dia., focal lengths from 1lin. to 10in. °

at 2/6 each. Thousands of Binocular
prisms in stock. Burgess Lane &

Com., Block * J,” Sunleigh Works,
gunl«;igh ‘Road. Wembley. {WEM.
378.

EW TIMBER. Imported Softwood,

-~ Quarterings. Boards,
Weatherboards, Greenhouse Bar, etc.:
cheapest in trade : all sizes stocked.
Cannon's (Forest Gate)., Dept. P.M,,
383, 395. Romford Road, London, E.7.
YYPEWRITERS ; moderate instal-
ments ; delivered everywhere
expeditiously ; satisfaction guaran-
teed. Verney Clayton, M.C., Market
Rasen.
OWL GILL MOTORS. The Motor
with a hundred uses ; works on
24 or 12 volt D.C.; contains mag-
netic brake and 4-stage epicyclic
reduction-gear 625/1 reduction and
reversing switch gear (removable if
required) ; 26/9, c.p. Below :—
OMB SIGHT COMPUTORS contain-
ing pounds - worth of gears,
shafts, bearings. electric motors, etc..
in metal case ; absolute bargain for
model makers ; few to clear at 47/6.
c¢.p. Below :— .
EVOLUTION COUNTERS,
mechanical with flex shaft,
21/-; ditto. electrical, with tacho-
meter generator and cable connec-
tion, 32/6. c.p. Below . —
YHART-BOARD LAMPS, minlature
angle-poise lamps with dimmer
switch ; fully adjustable all direc-
tions—fix where you like by means
of heavy clip-grip—or stand firm on
flat surface ;- standard low voltage—
2-pin bayonet holder. Below
PARABOLIC Adjustable Angle Re-
flector Fittings—by Lucas, etc. ;
beautifully silvered, only require
drilling to take standard lamp-
holder ; for workshop, shop lighting,
footlights, studio, etc.; 12/6, c.p.

Below :—

Hosts of ex-British and U.S. Air
Service surplus items. Send your
enquiries, Staravia (Disposals Divi-

sion). Blackbyshe Airport, OCamber-

Hand and Power
Send 5d. stamps for

Shapers.
3 types of machine

available. Perfecto Engineering Co.
(Machine Tools), 60, Stanley Street,
Leicester. (Phone: 20078.)

lTUFNOL: Rod and Sheet; Perspex:
Coloured and Clear Sheet, Clear
Rod: Cements and Polishes: Acetate
and P.V.C.; no order too small; price
iist on application. Lawrence &
Jefferys Ltd., 16, Gloucester Road,
Brighton, Sussex.
D, MK. 1 TRANSMITTER (per-
3 fect) with Receiver; needs
attention; 2 spare valves, escapement;
suit boat; cost £14/10/-, sell £5 or
good offer. E, Clark, 194, North
Street, Luton.
ALTA.—50 different Stamps, 5/-.
Magro, Government Buildings,
Zachary Street. Valletta, Malta.
SWISS MUSICAL MOVEMENTS for
use in cigarette boxes, soft toys,
etc.; direct from the importer; s.a.e.
for price and tune list..Mulco Manu-
facturing & Trading Co. Ltd., 72.
Greyhound Hill, Hendon, N.WJ4,
Trade supplied.
l IMITED NUMBER of ex RAF
4 Dinghy Kite-Aerial Transmitting

“Sets in storage, corroded condition,

some salvageable components, nota-
bly 6/400v. hand-driven Generators
geared at 20-1; various Valves, Neon
Bulbs, etc.; bargain at 18/6; carriage
paid nearest station, Generators
work efficiently as geared 12v., AC/
DC motors. Lineker's Garage, Black-
well Road, Huthwaite, Notts.
ANDICRAFT MATERIALS :
Turned-legs, Seagrass. Crino-
thene. Lampshade Trimmings,
Phillips, *‘Kansas,” Cilgerran, Car-
digan. E
R SALE, Self-soldering Wire
Joints; £20 stock to clear for
£10 or near offer. B.B.A., 84, Hayes
Street, Hayes, Kent.

Battens, °

OOL BARGAINS., — High-speed
Lathe Tools, set of 12 by {in.
, square, 40/-, p. and p. 1/-; 12 High-
> speed Drills, up to #in.. 12/6, p. and
p. 6d.; Adjustable Tap Wrenches. lin.
to lin.,, 12/6, p. and p. 1/4; Needle
Files, 12 assorted, 12/,, p. and p.
6d.; 12 assorted Silver Steel, up to
4in.. 8/6, p. and p. 1/6; Gordon Ring
Spanners, set of 5 BSF or Whit., iin.
to din., 30/-, p. and p. 1/3. Send 6d.
for bargain lists. Mibro Equipments,
Dept. PM, 65, Knaresborough Road,
Harrogate.
LANE TAPE DECK (Mk. 11) with
erase unit, new, in maker’s car-

ton. E. Gibson, * Berca,” St. John's,
Narborough. £9 o.n.o.
NFRA-RED EMITTERS, 600 watts,

110  volts, tdeal for health
lamps, drying or stovin ovens, etc.;
new and unused, 7/6, post free.
Southdown Manufacturing Co., 1,
Sykes Street, Reddish. Stockport.

IR RECEIVERS, 28in. x 6in. x
200ibs., 25/-; Safety Valves,
7/8 ; Moisture Filters with 1501bs.
gauge. 20/-. C. G. Nelson, 118,
Anchorway Road, Coventry.
OMPRESSORS from 20/-; Nife
Batteries, 10/-; many other
cheaip lines ; s.a.e. for list.  L.-
Unwin, Valleyfields. Bousley Rise,
Ottershaw.
WATCHMAKERS

UR STAFF-WORK is first-class

and reasonably priced. All
watch and clock repairs under-
.taken ; parts made where required,

Prompt reply to enquiries. Hereford
Watch Company, St. Owen’s Cham-
bers, Hereford.
WATCH REPAIRERS, Hobbyists.
etc. Send s.a.e. for list of
watches, movements, etc., priced from
9d, each. Loader Bros.,, Dept. P.M.,
36, Milestone Rd., Carterton, Oxford.

MODEL DEALERS

HOBBIES LTD. have over 50 years’
experience of catering for the
needs of modellers, handymen and
home craftsmen. Branches at 78a,
New Oxford Street, London, and in
Birmingham, Glasgow, Manchester,
Leeds, Shettield, Hull, Southampton
and Bristol. Head Office, Dereham,
Norfolk.

ELECTRICAL

ARGAINS FOR ELECTRICIANS.—
Brand new Cables in 25-100yd.
lengths ; T.R.S. twin, 1/044, 42/-;
3/029, 60/-; 17/029, 95/-; 3/029 with
earth, 72/6 ; 7/029 with earth, 117/6;
P.V.C. twin, 1/044, 33/6 : 3/029, 56/-;
Transparent Flex. 14/36 twin. 17/6.
All  per 100yds. : carriage paid.
Fully wired ~Ballast Units, 38/6;
c.w.0.; request list. Jaylow Supplies
Ltd., 93, Fairholt Road, London,

N.16. (Tel.: STAmnford Hill 4384.)
RAND NEW Brooks § h.p. Motors,
ball-bearing, 230v., A.C.. single
phase, 50 cycles, 2,800 r.p.m.; ideal
for driving woodworking machines,
grinders, etc. ; latest type in maker’s
sealed box ; £8/15/- ; also Capacitor

Type. £9/15/-, carriage paid. .
Bi'ood & Co., Wolseley Bridge, near
Stafford.

RADIO

1AN YOU SOLDER ? That's all you

/ need to make a really good
radio from guaranteed Osmor Com-
ponents, Send 5d. (stamés) to-day
for free clrcuits and lists. Dept.
P.M.C.4 Osmor Radio Products Ltd.,
418, Brighton Road, South Croydon,
sSurrey. (Croydon 5148/9.)

PHOTOGRAPHY

ONLARGER and Camera Bellows
~ supplied ; also fitted. Beers, St.
Cuthbert's Road, Derby.
HAVE YOUR NEGATIVES EN-

LARGED BY EXPERTS. Post-
cards, 6d.; 6kin. x 43, 10d.; 64in.
x 8Mn., 1/3; 16in. x 8in.. 1/8; 10in.
x 12in.,, 2/6, money back guarantee.
Raeburn Photo Service (P.M.), 113,
Manchester Road, Burnley, Lancs.

WANTED
EFRIGERATOR ARTICLES,
March, April, 1945, P.Ms. ; lend
or sale. Little, 32, Acacia Drive,
Sutton, Surrey.

ANTED, surplus stocks 0y Twist
Drills, Mtlling Cutters, Hacksaw
Blades, Reamers, Chasers and all
kinds of Hand and Cutting Tools.
Send details to B. Draper & Son,
, Kingston Hall Road, Kiigston-on-

Thames. Cash on delivery.

- metal,

HOBBIES
HIPS IN BOTTLES.—The con-
structional kit that tells you how
to make them; build for pleasure or
for profits; kits 6/- ea. from Hobbles
Ltd., and model shops, Cooper-
Craft, Ltd., .The Bridewell, Norwich.

HANDICRAFTS

I\IUSICAL MECHANISMS.
made, for fitting
boxeg, .etc., 21/- each. Sznd s.a.e.
for complete list of handicralc
materials. Metwood Accessories. 65,
Church Street, Wolverton, Bucks.
L/IAKE YOUR OWN HANDWEAV-

ING LOOM. Plan for 9in. to
20in, looms; complete instructlons,
price 2/9, post free. Dane John
Press Ltd., 1, Dane John Oast, Can-
terbury.

3 _ Swiss
in cigarette

WOODWORKING
LYWOOD, 24 x 12 x 3416,

carr, .
Parmount, Burn.ey Rd., Rawtenstall:
AHOGANY PLYWOOD, 72in. x
36in., 3/16in, at 15/- sheet; Oak

Ply, 50in. x 50in., at 22/6 sheet; Hard-
boards at amazingly low prices. Send
s.a.e, for samples, list to N. Gerver,

. %—%0, Mare Street, Hackney, London,

N/ 00D

LATHES, Attachments,
Motors and Control Gear, Cir-
cular Saw Blades, Spindles or

Benches. Turning Tools, etc.: inter-
ested ? Then send 6d. for illustrated
literature, price list and H.P. terms.
D. Arundel & Co., Mills Drive, Farn-
don Road, Newark, Notts.

WORK WANTED

S THERE A METAL PART YOU
WANT MAKING, a Spindle
Turned, =2 Thread Cut? We do
Turnings, ‘Milling, Drilling, Press
Work, etc.; 1 off or quantity; send
drawing with stamped-aadressed
envelope for free estimate to T. A.

Winter, Electrical & Mechanieal
Engineers, 66, Stonhouse Street,
-London, S.W.4.
EDUCATIONAL
M.I.Mech., B.Sc., CITY &
e GUILDS. Etc. Guaranteed
postal courses for all Exams. and

Technical Divisions from Elementary
to Degree standard. Approximately
959, successes. 144-page prospectus
free on request. B.ILE.T. (Dept. 937),
29. Wright's Lane, London, .8,
REE ! ° Brochure giving details of
_courses in Mechanjcal and Pro-
duction Engineering, Draughtsman-
ship, etc.,, for the A.M.I.MechE,
AMIPE, Cit and Guilds, and
other  professional  examinations.
Train with the Postal Trainin
College operated. by an industria
Organisation; moderate fees. E.M.I.
Institutes, Postal Division. Dept.
PM30, 43, Grove Park Road, London,
W.4.  (Associate of HM.V.) .
HANDICRAFT TEACHERS wanted
urgently ; eraftsmen, wood or
. prepared by correspondence
coaching ; success certain. Write fot
particulars: Director, Marriott's
Charnwood, Leslie, Fife, or Regional
Secretary, Bushby, Leicestershire.

BOOKS
NEW AND USED Correspondence
Courses Educational Books,
bought, sold. Catalogue. Courses,
28, Dean Road, London, N.W.2.
MISCELLANEOUS
OOKLETS, ‘' How to use ex-Gov.

Lenses and Prisms,”” Nos. 1 and
2, price 2/6 ea.; ex-Gov. Optical lists
free for s.a.e, H. English. Rayleigh
Road. Hutton, Brentwood. Essex,
UILD YOUR OWN REFRIGERA-
TOR, all components available
reasonab.e i Frigidaire
flowing cold units, £5; small units,
Kelvinator, etc,, £4 : | h.p. heavy
duty Motors, £3,; Chrome Cabinet
fittings, new. £1; money back guar-
“antee ; s.a.e. for list and schematic
diagram, Wheelhouse, 1, The Grove,
Islew,ort.h. Middx., (Phone: Hotnslow
1558.
“ JPYORTUNES IN FORMULAS,”
960 pages of American
formulse, American technical books
and magazine: covering every in-
terest ; stamp for lists. Herga Ltd,
(Dept. PI), Hastings.
PERSPEX LETTER CUTTERS. any
. style or size; signs made to
H. Cowley, 19, Anerley Road,

order.
(SYD, 5676.)

Norwood, S.E.19.

-



i G.E.C. & B.T.H

GERMANIUM
'CRYSTAL DIODES

G.E.C. GLASS TYPE 5/16in. x 3f1gin.
B.T.H. LATEST TYPE MOULDED IN
THERMO-SETTING PLASTIC
| Both Wire Ends for Easy Fixing,
4/6 each, postage 24d.
| B.T.H.SILICON CRYSTAL VALVE

l 2/6 each, postage 2id.

Fixing Brackets 2d. extra,
Wiring instructions for a cheap, simple
bue high quality Cryseal Set included
with each Diode and Crystal Vaive.

]coppsn INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,
| COTTON AND SILK COVERED.

All gauges available
B.A. SCREWS, NUTS, WASHERS,

soldering tags, eyelets and rivets.
EBONITE AND BAKELITE FANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.
ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL. VALVE
Adjustable iron Cored Coil.

{RECEPTION GUARANTEED

Polished wood cabinee, 15/-, post I/-
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES

| 33Bourne Gardens, London, E.4

A RADIO
SET”

say Sauisfied
Customers. Yet
by wusing our
Home Construc-
tor Booklet
(Price 2/6 only)
YOU too can build superb sets. Cram-
med with Circuits, Supa-Simplified
wiring_diagrams, constructional details
and * Know-How.'' Send today.

SUPACOILS, Dept. M.8.
21 Markhouse Road, London, E.I7.

BUILD YOUR OWN BOAT FROM
PREFABRICATED PARTS
Send 2/6d.. for Illustrated Bookliet

containing details of all our kits and
finished boats.

| ELL \VOOD“ORKING CO., LTD.,
Boar Builders, Aylestone Park, Leicester
Telephone 32480

GENERAL
CERTIFICATE
OF EDUCATION EXAM.

THE KEY TO SUCCESS AND
SECURITY

Essential to success in any walk of life.
‘Whatever your age, you Can ROw prepare
at home for the important new General
Cert. of ¥.dueation Ex:m. (you choose
your own subjects) on ** NO PASS—NO
FEE ” terms. R
SEND FOR FREE 13¢-PAGE BOOK
Full details of how you can obtain this
valuable Certificate are given in our
136-page Guide—FRElu and without

obligation. Write t:
B.T L., 160. C()LLE(.L IIOUSI 29-31,
WRIGHT'S LANE, LO ND()‘\ w.8

NO PASS—NO FEE

CHEMISTRY APPARATUS

Send 2id. stamp for
COMPLETE PRICE LIST

Booklets :
“ Experi-
ments " 1044.
“ Formules ™
104d.
* Home
Chemisiey
] 2/3
| 2 | . — Post Paid., |

BEcK (Jdcientific Dept. A)
60 HIGH STREET,
| | Stoke Mewington, London, N.16

SFEMECHANISE YOUR
WO/?A’&#OP V4

BLACK & DECKER PORTABLE

Start with the drill,
add kits until all
your drilling, grind-
ing, polishing, clean-
ing, turning, etc.,
is mechanised,

14/6

plus

Payments covered in case of .ickness, un-

employment or accident.

KITS for use with drill :
polishing, 2/5 dep.,

Send for Lists.
cheques, postal orders direct to :

L. JOHNSON (Dept P.M.I)
Supa Buildings, Greenhill

ELECTRIC DRILL °— L

Yours for nly
DEPOSIT
2/6

postage and pack-
ing, and 8 monthly
payments of 14/6.
PR NV DS AP

Grinding and
8 monthly payments
2/5 ; Wood Turning Lathe Kit 12/10 dep.,
8 monthly payments 12/10 ; (P. & P. extra).
Satisfaction guaranteed. Post

Street,

Qur. sets .of machined castings for

drilling machines, #” and }* capacity,
hand shapers, compound tables and
machine vices enable you to make sound
machines at low cost. Materials and
drawings are included, and the balance
of the work is within the capacity of a
34" fathe.

Full particulars sent on receipt of 2&d.

stamp.

E. W. COWELL LTD.

| A GOOD PIANIST

1S ALWAYS WELCOME
I will teach you BY POST
from ordinary music (no
freakish methods) to read
and play at sight any stand-
ard musical composition.
My pupils roll grows daily.
Istate it in every advertisement.
It is vour assurance of success.

lessons), even if you do not know
a note. Free book and advice.
Say Beginner, Mod., Adv.
(Block Letters, please.)
Mr. H. BECKER (Dept.
758), The Hall,
Centurion Road,
Brizhton, Sussex.

GOVERNMENT  SURPLUS
BARGAINS

HAND GENERATORS, complete
with handle and 72f1 gearbox. Output
28 volts and 300 volts. As described for
WASHING MACHINE in P.M. August
issue and WRINGER March issue. Each
25/-, post /9.

MOTOR GENERATORS. Input 24v.
D.C. Output 250v. D.C. May be used
with 60 mA rectifier from A.C, mains
to give useful Low Voltage D.C. supply,
&c. Many uscs. Each 12/6, post 2/-.
ROTARY PUMPS. Vacuum or Air.
Also suit non-corrosive light liquids
(NOT sait water) and will lift from
depth. Standard § gas inlet & outlet.
1 h.p. to drive. Useful paint spray, &c.
New & boxed, 30/-, post 1/9.

Brass Hose Connections to fit these
pumps, 8/- per pair.

Send 3d. stamp for list of
Motors, Telephones, Transformers,
Lamps, Switches, Cable, Boxes, &e.

Hundreds of Bargains,

MILLIGANS
24, HARFORD ST., LIVERPOOL, 3.
Money Back Guarantee.

WIRING ACCESSORIES

All goods are of a well-known manu-
facture and carry a money-back
guarantee. All cables are manufactured
to the latest British Standard Specifi-

ca{.éon. C.0.D. or C.W.0. All carriage

pajd.

CABLE TRS.—Flat Twin, 1.044. 48/-.
.029, 58/-. 7.029, 9

7/8. PVC Shem.hed
Flat Twin, 1.044, 40/-. 3.029, 57/8. Ali

per 100 yds. Our PVC cables are sujt-
nble for interior or exterior use and
may even be burled in concrete. All
types and sizes of cables available in
25, r 100 yd. lengths. Heavy cables
cut to desu’ed len"th at no extra charge.
Switches, 1/8. Ceiling Roses.

104. Lampholders 1ou 3-pin Sw,
Sockets. 5 A., 4/6. 8/6. Send for
Price Lists of ot.her accessories.

HUNT & CO,,

Y/est Street, Exeter
'Phone ; Exzeter 56687

HARRIS ELESTRIC

WELDER »

and Complete Kit

CHEMICALS &
74, SYDNEY ROAD, WATFORD, A ol . D SoEness
HERTS. - -~
GOVERNMENT SURPLUS ELEC- -‘

TRICAL RADIO EQUIPMENT Té-
PAGE ILLUSTRATED CATALOGUE
1/-, POST FREE, 12/5, OVERSEAS
SEAMAIL.

ARTHUR T. SALLIS

(P M, ) 93, NORTH ROAD BRIGHTON,
USSEX Bnghlou 25806.

Tel. :

Stratford-upon-Avon.
31, NELSON ST.,

R OG E R SOUTHPORT.

Silent Synchronous Mains Motors.
U.S.A. made. 220/250 volt A.C. mains,
\dth gearbox and external tcain 4 r.p.m.
24 r.p.m. New Ex W.D. 18/6
Comm-esem 8, various sizes, air re-
ceivers from 12/8. Pulleys, Belt.s, ete.
Assorted Springs, 50 in box . 8-
Rheostats, 6 ohm, 11 a. 2/6
Grinders, A mains twm ended 45/-
Abrasive Discs, 5in., asstd. doz. $/9
Green Grll “'heels. 3in.x #n. x

in, bo 9
Rubbc-r Gmmmots. 50 asstd. 1/8
Selt-Tap Serews, 100 asstd. 3/
Ceopper Rivets, 12 doz. assorted. .. 13
Thread Gauges, 28 arms .. 4/9
Meter Movements, 5 m/amp. for

testers, voltmeters, etc., 4un

long scale 3/6

Saw Bench Tops with ball rac
spindle, pulley, etc., 18in. xmln 45/-
May we send our list of 300 interesting
items ? 1id. stamp, please.

o

WE CAN OFFER A WIDE S8ELECTION OF

EQUIPMENT SUITABLE FOR STUDENTS
AND BEGINNERS

(NP M.
ESSEX.

Send stamp for lists to :— 14
SURREY ROAD, BARKING,

24 volt. geared motors,
_ series wound. on A.C. o
24" voit xncermit.tenz rat,lng ﬁnal >

Powerful,

RATCHEY & REVOLUTION

THE FAMOUS

ﬁ«,,\m N,

For Welding, Soldering,
Brazlog and metal construc-
tion & repairain the home, on
the cur or cyele. Instant heat
8,000° F. Worka from Gv, or 12v.
car baltery or tranaformer from
A.C. malus. Complete kit of Weld-
ing Toot, 9 ft. cable, clip carbons,
cleamlng fuid, fluxes, Mler rods, gog-
glea hutructions, hlnu 'l‘houmn-h
in daily use. As suppited to Depts.
of H.M. Government. L.C.T,, Standard
Telephoues, etc. We'ds all Metals.
llp to oue—mghth inoh.
C.0.D REQUlBhD
Obhlmhl: only from :
HARRIS ENGINEERING CO. (Dept. P.M.)
269 Kings'aad Road, London, E.2.

POTTERY KILNS

3 kW. Electric kilns for the Home,
School or Studio potter. Prices from
£12 to £50. Also clays, glazes and all
materials required for pottery making.

approx. 75 r.p.m. . weight 3} lb., slze
44" x 24", approx. i h.p. : ht, power- GOUN:TERS ,/
ful and compact. Ideal unit for food- Ask for -
s hesscten v ping, | | | oot o lopeall 828 |
unmetal worm-wheel totaliy otolosed. Speed _up to X
Prlce £1 10s., post paid, 6,000 p.p.m. -y 1
H. MIDDLETON, B.&F. CARTER ¢ {
639, Abbeydate Road, Sheflie)d, 7. & Go.,Lid., Bolton 5
WERBLEY AR PISTOES

Marvellously

accurate for

target prac-
tice.

No licence requnred to

purchase for use on
enclosed premises.

MILLS & HUBBALL, L,
244, Borough High St., London, S.E.1 '

and Peds in 2
lengths.

Son,

Dept. P.M.
Buttermere

St Works, Sheft. 8,

PORTASS 44" < 37" S.C. LATHE
Cast lIron Tray

HIGH QUALITY TOOLS
For the Craftsman

Terms as low as 2/6 per week,
Send 1/- for ca«alogue containing over
400 items

H. J. BOULTING LTD.
21, Wellington Street, Leicester

- -

Write for Catalogue of
PISTOLS,

AIR
AIR RIFLES and
Accessorles,
WEBLEY & SCOTT LTD.,

106. Weaman Street, Birmingham Eng.

ALUMINIUM BRAZING

MAXES PIRFECT UMESREAKABLE JOINTS N ALUMINIUM.
COMPLETE OUTFIT, INCLUDING PAECISION MADE

BSLOWPPE (SELF' BLOWING) FOR USE WITH HOUSEHOLD

GAS SUPPLY, FLUX , BO0S ETC, witw FULL
OETAILED 1NSYRUCTIONS @4 POST RRCE.

A.C.S.EQUIPMENTS 23 WESTERN
ROAD COWLERSLEY HUDOERSFIELD

L. ROBINSON & CO. (GILLINGHAM) LT —
=ondon Chombers. GILUNGHAN KENT Phone 5282=

@ Plans and Kits for over 600 Models @

The new MODELCRAFT HAND-
BOOK features plans, kits and
accessories. Price only /-, includes
a full refund Voucher,

Send for your copy now to :

MODELCRAFT LTD,
77 (L) Grosvenor Road, London, SW.I

\
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their varying range should lead to something
near perfection.

The closer together the lamps, the closer the
actors to the screen, and the more distant the
audience from the screen, the more casy it
should be to get results.

The red and green filters for the spectacles

=
Screen \J

Reo

Green

Lamps L—/O'or 20"

"

oO

<« o>
(o]

Actors

o
M.

and the lamps may be the same material. If
commercial samples are available, a piece of
each colour put together, one on top of the
other, should appear almost opaque. The
colours are not restricted to red and green ;
any two complementary colours could be used,
such as orange and blue. For home make, dyed
gelatine on glass could be tried. As an
alternative to colours, polarising filters could
be used, but would be expensive and possibly
less effective as a mystery show.

To a practical stereoscopist, Harry Lester’s
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~ NEWNES PRACTICAL MECHANICS

turn sounds very attractive.,—STEPHEN MOXLY
(Hants).

IR,—I note that in the June issue of
PRACTICAL MECHANICS, in the * Infor-
mation Sought ” column, a reader asks for
details of the * 3-D > shadowgraph show

Moxly’s theory of how Harry Lester’s Comedians Show svorks.

which Harry Lester includes in his show.

I have arranged several such shows for local
concerts and would offer the following advice.

Two lamps are required, and to obtain sharp
shadows these should be 36 watt or 48 watt
12-volt car headlamp bulbs, preferably of the
type having a Vee form filament, thus giving a
small size high-intensity light source.

The lamps can be operated from a trans-
former or car battery and should be fitted in
batten type holders with no reflectors, prefer-
ably fixed at approximately 6in. apart in a box

501

with a dull or matt dark interior, arranged so
that the light from the lamps can fall on the
screen only.

A wooden box approximately 12in. X 9in.
X 9in. deep with, of course, no lid, and
standing on one of the long sides on the floor
of the stage, is best.

The open top (now the side) of the box is
covered over one-half with green Cinemoid
and over the remaining half with red Cinemoid,
which is the filter material used for coloured
lighting cffects in cinemas. A small offcut of
each colour could, no doubt, be obtained from
the local cinema.

Any object which is now held between the
lamps and the screen will cast onc green and
one red shadow, and by moving the object
slowly from the screen towards the lamps, the
two.shadows are made to move farither apart,
thus giving the illusion to the audience of
three-dimensional movement.

The small plastic * space ships ’ sold in the
sixpenny stores can be suspended by thread
from a short cane and will make very realistic
diving attacks, Table tennis balls thrown at
the lamps will also produce shrieks.

The coloured spectacles arc obtainable
approximately onc¢ penny each from W.
Walker and Sons, Ltd., 3, Woo