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How are you
off for Springs?

TERRY’S BOXES OF ASSORTED SPRINGS are
just the job for your experimental department —
a wonderful assortment of Compression' and
Expansion Springs ... all sorts of lengths, gauges,
diameters. The nine boxes we show are just a
few from our range. Why not let us send you a
full list — free?

TERRY"S

ASSORTED SPRINGS

No. 98A No. 757

No. 388, No. 758.

No. 1013. No. 753.

No. 760. 3 doz. Assorted Light Com-
ression Springs 1° to 4” long, 22 to 18
g.W.G., 3" to }” diam. 6/6. No. 98A. 3
doz. Assorted 1° to 4° long, 4 to {” diam.
19G to I5G, 5/6. No. 757. Extra Light,
Compression, 1 gross Assorted, 4” to §, }* to 2” tong, 27 to 20 S.W.G. 15/-

No. 388. } gross Assorted Small Expansion Springs, 1” to 1{*, 18G to 21G, These Boxes of Springs
9/6. No. 758. Fine Expansion Springs, 1 gross Assorted 3" to §”, 1" to 27 long, The prices quoted are subject to the can also be obtained at :
27 to 20 S.W.G. 15/-. No. 466. } gross Assorted Small Expansion Springs §° usual trade discount LONDON
é)ol }élong, 3/3‘2" us) 3/16" d‘iam., |2‘1'(1 to 243?3,2916. 7’7106. 1213. ]284255 S]rggl ; 27 Holborn Viaduct

il Compression Springs, §° to ong, to * diam., to s EST
6/-. No. 7%3. 3 doz. Assorted Light Expansions 3 to §” diam., 2° to 6° long, HERBERT TE\:}(};}IC: SO Abae) 2%7)0;‘15;;@
22 to 18 S.W.G.. 10/6. No.1024. 20 Compression Springs 12° long, §* to 4* REDDITCH, : BIRMINGHAM
im0, 0o H A Suiabl for cuting i shoris fengih ; and J0 Expar. SPRING MAKERS FOR 100 YEARS | 210 Corporaiion Seet

HTI7D(R

How to stick anything to anything ...

Use quick-setting, easy-to-apply Pliobond,
the new thermoplastic adhesive that sticks
anything to anything permanently.

Whatever material you’re using — wood,
metal, plastic, fabric, rubber, leather, glass,
paper, plaster or ceramics — Pliobond will join
them to one another and to themselves.

And the resulting permanent yet flexible
bonds are highly resistant to water, oils, greases
and chemicals. Bond strength improves with age.

Supplied ready to use in tubes, bottles (with.
a handy brush in the lid) and tins, Pliobond is
obtainable from ironmongers and garages. Use
Pliobond for every sticking job.

Battery Cap Clutch Draught Exclusion

.« Rubber to solder .+ « Fabric to metal .+« Rubber to metal

Reg'd. Trode Moark

A GOODYEAR PRODUCT OBTAINABLE FROM GARAGES AND IRONMONGERS
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The Emco-Unimat, a miniature ball-bearing
ma_chiné too! _i-s the perfect equipment for l_node'l
makers and amateur craftsmen. The standard
motorised lathe. as illustrated, can be used as
a pillar drill, milling' machine, grinding machine
or hund-drill——and.~ no extras are needed—
themgh much additional equipment is available
.for-#ts morc extended use. ‘e emphasise the

‘tact. that the Emco-Unimat is a pre-

3 _.v,“ﬁ‘-@ix N T cision tool, capable
.gﬁ yﬁ?ﬁ :;:;i’: ol o e o CASH PRICE Tool grinding machine.
£ - TURNING % machine shop - /| ADDITIONAL
% 2. DRILLING £ i i e = SPECIFICATION EQUIPMENT
; * 3. MILLING 33‘-,; operations:y of, °% Centre height 1§in. Takes gl% sakw, SC_Lautlhe
" &2 ¥ r
V. &5 miniature scale. I1E - between  centres 63in. uck, circulal
T 4. GRINDING »:.': EXTENDED CREDIT AVAILABLE Hollow Spindle admits}in. saw, drilling vice,
<3 5. wWooD ;r, % ¥ Drill . Chuck Cap. #in. || milling table, and
'-'\’ S i “’::. WRITE FOR DETAILS TO SOLE g]uck to drill table, max. :Lz;rgps. Flexible
¥, 6 POLISHING ¢ CONCESSIONAIRES : - -

o
5
iig“r\?

J. & H.SMITH LTD., vept. p.M.16, 16 Harrison Street; Leeds, 1

wide range of types
for all applications

BAPR MAGNETS

® MAIOR MAGNETS One of the most
powerful magnets cver produced. For
Research, Educational and Induserial uses.
@ POWER MAGNETS. Alcomax magnets
iIn three sizes. Usz where extra performance
is required.

® BAR MAGNETS,.in pairs. For genaral
purposes. 2° and 3" sizes available,

® POCKET MAGNETS.. Useful to evary
engincer for hundreds of usesin workshop
or home.

©® MINOR MAGNETS Ideal for the modzl
engineer, Compace yet powerful,

® POT MAGNETS in chree sizes. Power-
ful Alcomax assembiies for holding and lifting,
Miid stezl pot can be machined

©® BUTTON MAGNETS. For magnenicin.
dicators, doorcatches and as magnetic coll-
ectors )

MAIOR
MAGNET

BUTTON MAGNET

POCKET
MAGNET

i

ot |
MAGN E1’_

POWER
MAGNET

" MINOR MAGNET

Made by James Neill & Company (Sheffield) Limited
and obtainable from your usual tool distributor

s,

OMARO SLIDE RULES

MODEL LI/P3. Calculation of weights of steel sections

Multiple scales
simultaneously
(a)*Area of cross section,
(b) Welght per foot.
(¢) Weight per length in
(1-10,000 feet).:

glving

feet
(d) Lengths per cwt.(s)
and ton(s).

according to width and
thickness.

These scales can also be
used for any other section
if weéight foot or area are
known. See our model P1.

7/- post free.
MODEL Pl. Dimensions and Weights of Iron and Steel Sections
= ——— Principal dimensions and
R ~ g weights per foot or square
o g foot of steel and iron

sections, i.e., of Equal and
Uneyual Angles, T-Bars,
Beams, Channels, Rounds,
Squares, Hexagons, Octa-
gons, Convex Feather
Edges, Sheets and Fiats,
2,983 Values, Dimensions,

etc.
Standard Quality (glazed).
7/- post {ree.

el g

STEEL A IRON SECTIONS

Full particulars of B.S.W.

and B.S.F. bolts and nuts

Side 2, Drill sizes for tap-

ping and clearing. Also

slzes of screw heads and

square head set-screws.
5/3 post free.

List of other Models on application.
Kosine Ltd., 104, High Holborn, London, W.C.I

Telephone : HOLborn 1301



Make model
buildings—

as simply
as this!

new method—described in a new book on Pyruma

Modelling. This shows how to turn empty match

boxes into model buildings, by Pyruma ‘ Plasti-
craft.” It is one of the many methods of modelling
in plastic Pyruma, shown in black and white and full
colour pages, which enable you to build and finish
in natural colours : —

MODEL FARMS, RAILWAY STATIONS,
SIGNAL CABINS, AIRPORT BUILDINGS,
DOCKS, SHIPS, FIGURES, ANIMALS,

ASHTRAYS, BOOKENDS, DOLL’S
FURNITURE, PLAQUES, RELIEF MAPS,
ETC.

SANKEYS

PYRUMA

PLASTIC CEMENT

is a ready-to-use material, cheap to buy locally, and
easy to work by following the Instruction Book
offered below. Pyruma dries or can be baked to
stone-hard permanence, then painted in natural
coloeurs. Sold by local Ironmongers and Hardware-
men, Hobbies shops and Art material Dealers, in
airtight tins from 1/6 upwards.

Send Coupon and 6d. P.O. (not stamps) for this NEW
Book of instructions to :—

| J.H.SANKEY & SON, L'

Ese. 1857.
DEPT. P.M,, ILFORD, ESSEX.
Enclosed pd. P.O. (not stamps) for PYRUMA MODELLING INSTRUCTION
BOOK addressed to:—

NAME (Block Letters)

EDDRESS

NEWNES PRACTICAL MECHANICS
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6 months’ guarantee, 12in. Mullard. As

T.v. TU BES- supplied for the last 4 years. 15/6 ins. carr.

f;/s:\olv;ith order. 14in. RECTANGULAR, €5/10/-. 17in, RECTANGULAR,
T.V.12in. cHASSIS, 97]6.

Complete chassis by famous
manufacturer. R.F. EH.T.
Unit included. Drawing FREE.
Easily fitted to Table or Console
« Mmodel, owing to this chassis
= ]being in three separate units
2 (Power, Sound and Vision,
| Timebase) inter - connected.
THIS CHASSIS IS LESS YALYES
AND TUBE, but see our
catalogue for cheap valves.
.‘ Our £5 Tube fits this Chassis.

[ e List of valves by request.
VA Carr, S/~ London. . 10/
Provinces, Channels {—5.

SPEAKERSALE, 8/9cachto

clear, 8in. P.M. std. 3-5 ohms.

or with matching O.P. trans. 10/9. Post 1/9.

V.H.F. 1124 RECEIVER. 7/6 less valves, ex-W.D., good condition ; 6-channel

switching. Receives T.V. sound, police, ﬂre and amateurs ; 305 mc/s to 40 mc/s.

ILF. 7 mefs. Post 2/6. Drawmgs and conversion data free with each set.

V.H.F. 1125 SET., 7/9. This little sec is a V.H.F. receiver, requires some modaﬁxa-

tion to put it into service, Complete with valves. Post 2/3.

R.F.24¢ UNIT. 10/6. New and packed, Tuning 20-30 mc/s. Including 3 valves. Post.}/-.

RADIOGRAM CHASSIS. 29/9. Including 8in. speaker. 5 VALVE S/HET.

3 wiband. A.C. mains, complete but less valves. All used, tested, Ahd

guaranteed. Carr, 4/6. Drawings 2/6 or free with order.

T.V. CHASSIS TO CLEAR. (Famous manufacturer.) EI

POWER PACK AND AMP. 29/9. 5 K.V.EH.T. 325.v., 250 m.a.

H.T. heaters. 6 v. 5 amp,, 4 v. 5 amp,, 4 v, 5 amp. Carr. 4/6.

TIME BASES. 10/6. Containing scanning coil, focus unit, line trans., 10 contrils,

etc. Drawing free with unic, Carr. 2/6,

MAINS TRANSFORMER. §5/9. 350-0-350 v,

MAINS TRANSFORMER. 3/9. 350-0-350 v,

250 v. Make ideal auto trans. Post 2/-.

MAINS TRANSFORMERS. 5/9. 350-0-350v, 4v., 4v heaters.” Primary 200 |

250 v. Post 2/-. All mains trans. 80 m.a.

O.P. TRANS. 1/3. Standard 3-5 ohms, Guaranteed. Post 9d. %
Stamp only for catalogue,

REMEMBER MONEY BACK GUARANTEE, CWO or Cq)

saturbaAy DUKE & CO.,

621 ROMFORD ROAD, LONDON, EI2
OPEN ALL DAY Tele: GRA 6677.

LEADS AGAIN

Smoothed

Heaters, 6 v, and 5 v. Postid/-,
12 v, 4 v. heaters, Primary |00-

TRIANGLE

with the finest set of |
STOCKS & DIES produced

”ow — IN COMPACT

POCKET SIZE PLASTIC CASE
REINFORCED WITH WINDOW FRONT

The Dies are Circular Splic [3/16in, O.D. and all Tools are of the highest qualicy,
fully warranted. Supplied In'B.S.W.,, BS.F, BA, ME, » NLC,

Obtainable from all reputable dealers, or in cases of dnfﬂculty write 10

BiEsewmi-Bro.
Telephone EDMonton 1546-7

THE BRITISH TAP &
Triangle Works, Town Rozd, Edmonton, London, N.9,




45

July, 1956

THE NEW “'ZYTO

able refinement
WwWith many va‘ugwe_s grea

new design table

ater produc"

o

NEWNES PRACTICAL MECHANICS

9 TEN INCH PREGISION
SAVWBENCH

vity—more capacity-

.‘ Special features include

NEW SIZE TABLE
2lin. x 18in.

Takes Saws up to I0in. diameter,
giving 3in. depth of cut. Improved
Saw Guard and Riving Knife allows
for any width of material,

NEW Quick Acting Quadrant se-
curely locks the Canting Table at any
angle,

NEW MICRO ADJUSTMENT to
Rip and Crosscut Fence,

NEW Rack and Pinion Feed to Rise
and Fal! Table.

Adjustable vee-belt drive, built-in
dust chute.
* * *

BENCH MODEL WITHOUT
MOTOR £25.0.0.
Or £5.0.0 Deposit. Balance over
Eight Monthly Payments of
£2.16.3.

Frice complete with | H.P. MOTOR
on Pedestal Stand.

pRICE, 3 PHAsE, £49.15.0

Or £10.0.0 Deposit. Balance over
Eight Monthly Payments of
£5.11.11,

OUR ONLY
LONDON ADDRESS

S. TYZACK & SON LTD.
341-345 OLD STREET, LONDON, E.C.I. Te! :
R RS BT N N G O BN BS B N0 o B

SHOvreditch 8301

ACCESS

pLUS
VISION

¢ &
-

v
ePECIAS,

’/Ia,,,
"’4»,,,,

““MINIATURE”

AUTOLOCK

A REDUCED
NOSE GIVING
‘AUTOLOCK”’

AND

Noi ’Ejl
MORSE
TAPER |

OTHER
FITTINGS
“TC ORDER

Ys" AUTOLOCK CAPACITY ONLY

THIS MEANS A RANGE OF 36 CUTTERS AND INCLUDES :—
® END MILLS AND SLOT DRILLS 1/16” to 1 in 1/327's,

® LONG SERIES END MILLS AND SLOT DRILLS 3” to }” in 1/32"'s.

® BALL NOSE, COUNTERBORES AND A No. 3 WOODRUFF—}” x }".

Clarkson

- (ENGINEERS) LIMITED

KING EDWARD ROAD,
NUNEATON, WARWICKS.

5003

391

! An Entirely NEW WORK for Duy i0-Day Helerence

Newnes BUILDERS’ AND DECORA-
TORS' REFERENCE BOOK iS a new
and comprehensive work which
warrants your immediate atten-
tion. It is produced to meet
to-day’s needs of building firms,
contractors, master builders, key
tradesmen, suiveyors and archi-
tects. Arranged in 50 sections it
covers standard building practice

1,630 Pages
1,311 Diograms
e Cranches, and et 8 gnd Pholographs
materials and equipment. This

new
prominent place on the shelves of builders’ offices everywhere,
for it solves a thousand-and-one problems that crop up in

work is certain of a

day-to-day work. Guaranteed to save time, money and effort !

CONSTRUCTION - REPAIR - REDECORATION
RENOVATION - RECONSTRUCTION - RESTORATION

Newnes BUILDERS’ AND DECORATORS’ REFERENCE BOOK is at your
disposal so that-you can prove its value—send for Free Examination to-day.

EEEEEEEEEEEEﬂ 50 SELF-CONTAINED SECTIONS
Inspection . Estimating . Repair Work .
HI send Nﬂw '[]]' 1 HI 'sl'reatmenl of (]z/lll(:ldc lWaIIsS, Shoring
tructures aterials urveying,
il [HEE EXAMINA"UN IIl Levelling, Setting-out . Excavations &
i ll Foundations . Damp- -proof Courses &
i 1,630 pages of wanted il Waterproofing . Brickwork & Masonry .
information and data written Flues . Scaﬂ‘oldmn Timbers . Floors &
ll by 15 speciatist Contributors.  |ll  Partitions . Cragilmg & Bracketing .
1,000 giacrams prepared 1] g?oﬁs : Lea(ll)\ivorl\ i Wmdo]ws SL'POw,Sﬁ
Ml ’ g i lazing . Plastering . Interna a
by expert draughtsmen to Finishes . Joinery . Painting & Decora-
Il tne Building Trade. il }j{ng Water Supply . it Eoﬂers& g\/ater-
i eaters . Baths, Wash-basins inks
m ,3!Zalrm?e'f::“:ho::f'a&';z HI Water Closets . Drainage . Gas & Elec-
e trical Instaliations . Ventilation . Roads
(|| =mos R erk. llll & Sewers . Concrete . Plant & Appli-
i 50 sell-contained sections |[] ances . Office Organization . Legal
0l in one convenient volume. ||| Considerations . Useful Data, etc.
Strongly bound for hard wear >
HE in~ Red~ Moro_quette. Size IH POST COUPON TO-DAY
||.L.—7-§— Ls_ﬁfi%t_lb___ ] or send postcard if you do not wish to cut page.
l_.=========== - o— — —
George Newnes, Ltd., 66-69, Great Quecn St., London, W.C.2 :
| Georg i
{ Send me Newnes BUILDERS’ AND DECORATORS’ REFERENCE BOOK. 1
1 will either return it in 8 days or send 7s. 6d. deposit 8 days after
= dc:jnvery“then 10s. monthly, paying £4 7s. 6d. in all. Cash price in E
8 days
| INGINE, T, .- e o T T e T e e e el TSIl o » e o ATs o i
} FAGALOSS) osoiseis oo S o R ST e S rar Tt . o o o e QOIS o s - e S8 o0 =
(] 530800000 1060560660080000959B8 ~ -0 550000005 20=0= 075000000 Place X where it applies i
i | HouseOWNER
= OCCUPALION ..vvvvranevnniieiviiiieniininns 50006a000205000 : Moo = g
| Your Signarure ...........cooccvviioriroviiiainniiiiia.s \meg with' Parents rents g
Y (Or Parent’s Signature if under 21) BR IF Lodging Address |
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Will lift any tack - - and knock
it back. Invaiuable to housewives,

J.
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with A PL US'!

® Corrbination pliers in 3 sizes.
Another Stead quality tool.

Please write for details

STEAD & CO. LTD., SHEFFIELD, 2, ENGLAND

A Customer

A Customer

A Customer
A Customer

A Customer

A Customer
A Customer

Send one shilling

s0,

BIRCHWOOD

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

is the most important person ever in our business—in person, by
mail, or by telephone.

Is not dependent on us—we are dependent on him.

is not an interruption of our work—he.is the purpose of it. Ve are
not doing him a favour by serving him, he is doing us a favour by giving
us the opportunity to do so,

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

Nobody ever won an

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

is a person who brings us his wants, Itis our job to handle them profit-
ably to him and to ourselves. if you wish to Construct a Domestic
Refrigerator, whether “ built in '’ or cabinet, recondition that *' sound '’
pre-war cabinet yourself by fitting a self contained, ready to operate,
5 year guaranteed Sealed System, send for our hints book and general
catalogue. We shall be pleased to serve.

for general catalogue post free (refunded on first purchase).

BRAID BROS.

For Home Refrigerator Construction
AVENUE, HACKBRIDGE,
Tel. : WALLINGTON 9309.

SURREY.

We do not wish to be associated with Serapped Second-hand Ice-cream Components.

Zonitd 1 yourset”
BATLEY

CONCRETE GARAGES and WORKSHOPS

You invest when you purchase a BATLEY Concrete Building. Built to our
well-known design and incorporating reinforced concrete units, they
are easy to assemble and will last a lifetime.  They are cheaper than

brickwork, but have all the advantages of a permanent construction and
also incorporate the unique BATLEY interlocking moulded asbestos roof
Undoubtedly, for the discriminating purchaser,

with built-in ridge.
BATLEY is best.

CONCRETE
GARAGES

Extensive range in-
cluding Lean-to and
Multiple designs.

From£51/10/-
or 10/3 weekly

WORKSHOP OR
GARDEN SHED

Available in many
sizes, window

and door positions
interchangeable.

From £41/5/-
or 8/3 weekly

¢ HINGED OR ‘UP & OVER' MAIN DOORS
© GUARANTEE AND FREE FIRE INSURANCE
© FREE DELIVERY IN ENGLAND & WALES

Send for FREE illustrated brochure to :—

ERNEST BATLEY LIMITED,
. 142, Colledge Road, Holbrooks, Coventry
Tel. : 89245/6
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MAKE MODELS

Rawlplug Plastic Wood is of
enormous help in modelling.
Intricate shapes and curves
become easy. Youapply itlike
putty; when dry it's woop—can
be sawn, planed, or. polished.

NEWNES PRACTICAL ‘MECHANICS

MEND MODELS

Durofix is a strong, .colourless

adhesive that sticks almost

anything to anything with a
practicallyinvisible join. Being
heat-proof and waterproof,
Durofix is ideal for repairing
crockery, china and glass.

DRILL BRICK

You'll drill brick, tile, cement,-
etc., with astonishing ease and
speed by using a Rawlplug
Durium-tipped Drill. Can be
used in hand or suitable elec-
tric drills.

RAWLPLUG
PLASTIC WOOD

Tubes /- Tins from 2/3

8523 FROM YOWUR IRONMONGER OR

THE RAWLPLUG COMPANY LIMITED -

MIDLAND INSTRUMENT CO. OFFER .—

NAVIGATORS' CHART BOARDS, an ideal draughtsman's board, selected
7-plece polished wood, 17in. X 17¢n. x #in., fitted brass parallel motion drawing arm
hinged to board edge sllde with lock screw, free arm end fitted protractor marked
in degrees, also ruled perspex straight edge 10in. x 3in. x iin., each with locking
device, boatd back has rubber or felt lined feet, w ith penc&l holder, va]ue today 70/-
our price new and boxed, 25/-, post 26. HUGHES 12-VOLT SHUNT MOTORS,
taking 1.25-amps. light, and up to 2-amps. on load, 5 000 r.p.m,, extetnal terminations
for reversing. oil impregnated bearings, iin. shaft, size 3Mn long, 1in. dia., weight
20 oz., a superior and powerful motor, original cost over £7, our price new unused,
10{ st 1/3 ; 2 for 20 -, post paid : ditto, fitted reduction gears, giving a final
drive of efther 160 or 320 r.p.m., state which required, 12/6, post 1/6!; 2 for 25/-, pOSt
paid. K TYPE CYLINDER LOCKS, deadlocking and thiefproo has 7 concentric
tumblers instead of the usual ‘6 inline, intercha le with ord}nnry oylinder
locks, for right- or left-hand doors, no need to speclfy complete with 2 keys and ali
fittings. instruction booklet, 1ist price 18', our price new boxed. 5/, post 1/8 ; 2for
10’~, post paid. ELBOW TELL OPES, by Cooke Sims & Troughton, 8 x 30, in
gunmetal housing, size 9in. lo; Min high,-base 5}in. dia., unused and rerfect.
value £20, our price 50 -, post 6 ; ; otherwise we can supply the complete optical
system, variable eyepiece, prism and objective, all mounted, 20'-, post 1'-.
ACHROMATS. 25-m.m. dia., £.4, 4in. focal length enlarges a 35-m.m. flm to 24in.
x 3jin., also suitable for pmjectxon in brass mounts with screw focusing, new and
perfect, 10'~, post 6d. NNER TIME DELAY SWITCHES, 24-v. clockwork
pattern, new and perrect. 5 8. post & packlng 1/6. GENERAL ELECT Rlc Leach
pattern relays, 175-ohm coll, two-gole changeover Contacts, unused, 1/8, post 6d.
15'- doz., post 2/-. BOVWDEN DRIVE CABLE, inner 5ft. long, outer, blnck braided b
4ift. long with controllever. new, unused, 1/6, post 7d. RELAY PANELS, bakelite
panels on which are mounted five 12- and 24-v. relays, each with 20-amp. make
contacts, taken from new equipment. 3’6, post 1/8. GERMANIUM DIODES,
different types, also silicon crystal rectifier, 2.6 the three, post paid, D.C.
TI0TORS, compound wound, 24-v. 30-amp., or 15-amps at 12-v., fitted kin. shaft,
tin. long, 4in. dia., new, unused, 7’8, post 2'9 THER\]OSTATS (fire protectlon),
vacuum glass enclosed, open at 90-deg. ** F." sed, 1 -. post 4d. 0/- doz
post 1/~ WATERPROOF OILED FAIKRIC (sellow oxlskin) 1-yd.

unused. worth 8 -, our prlce 1.- post 7d. ; 1 doz. e been made into an excellent
car cover, size 4 yds by 3 yds., 10/-. post 1 Gle\lE\S HIGII-SPEED RELAYS,
cofl res. 145 ohms, single pole changeover contacts (platinum), new, unused, 3/6,
post 7d. CHARGING AMMETERS, 0~lb amps. D.C., flush panel mounting, requires
1tin. dia. aperture, brand new, 5 8, post GE AR UNITS, contain 15 various light
and heavy gears, some in aluminfum diecast case, the others in clock type frame,
exceptional value, unused, 5.-, post 1/6. INFRA-RED RECEIV ERS TYPE 5C/3157.

rawitpltc DURIUM -

rawirtutc DUROFI X

Tubes from 9d Tins from 2[9

tipped DRILLS

— — —— T S S T— A G C— CE— S —— — —— — — — ¢
— — ———. S — — — S C— — — — — —— ——— ——— £22E S

HARDWARE STORE

LONDON - S W.?7

THE FINEST ENGINES
FOR YOUR MODELS

Each engine is individually tested for accuracy and reliabitity
up to a standard that ensures the greatest possible speed
and performance for your models. They are now recognised
as the most reliable and efficient performers ever designed.
Suitable for use by the besinner or the expert in model:
planes, cars or boats.

TRADE

MARK

E.D.2.46 c.c. RACER

Price £4.0.11
{Water-cooled
€5.7.1)

E.D.3.46c.c. HUNTER-
£4.0.11
£5.7.1)

Price

(Water-cooled

e ED, | cec. BEE
Price £2.16.1
{Warer-cooled

£3.17.10)

square, new, E.D. .46 cc

BABY
Price £2.15.11

Models not illustrated.
E.D.5 c.c. MILES SPECIAL
10.4

A hand-held instrument for direct vlewlnw of otherwise invisible sources of infra- Paee

red, consists of the focusing optical system, infra-red filter, 1mage invertor cell ted

eve tece ngla.gt'nmer 1w11;h length of sctreenled gl ’I‘.lcable2 ’riequé{es kv}.]tt (Water-coole "0 4.4)
aking infinitesimal current to operate, size 8in. long, n, 8., We approx

11b.. new, unused. fraction of original cost. 15'-, post 1/6, HAND G N%] TORS, E.D. 1.46 c.c. HORNET
fitted enclosed gearbox, also auxiliary open gearbox detnchnble roldlng handle, Price £2.8.4
generates 28 v, ,176 amp. L.T. and 300 v. .040 amp. H.T.. complete with data to convert {Water-cooled £4.0.11)

to an efficient 20()(250 V. A.C./D.C. motor, with final drives of approx, 60, 12 and 1}

p.m., new, unused, an exceptional bargain. 17 8. post and packing 2/ 8. G.E.C.
REC‘I‘ IFIERS, selenium full-wave bridge output 12 v. 1} amp. brand new stock,
10/-, post 9d., 1tto 12 v. 4 amp. 15;-, post 1;-, mains transrormers to suit both these
rectifiers, Z)O 250 1nﬁut at 15 -, pcst 1/6 and 20,-. Eost 2/-, respectively. HIGH-
LOW l\l“FRSIO EATERS, 230 250 v. 2,000 watts, removable link for 3-heat
control, plated copper stem 18in. long from Axing screw. removable brass top
termination cover with insulated cable bush, new, unused and guaranteed, 45/-,

|
post paid. ;
MIDLAND INSTRUMENT CO. 1

SPECIAL
Price
(Water-coole s

Order fram your model shop.

Write for illustrated list giving full detaiis
of all ED. Engines, Radio Control Units,
Accessories, Spare Parts, etc.

€4.5.7)

-LJ.ELECTRONIC DEVELOPMENTS (SURREY) LTD

MCORPOOL CIRCLE, BIRMINGHAM, 17. Tel. HAR. 1308

aral
SEvee
EAST MOLESEY

15376555 [SLAND FARM RD WEST MOLESEY(SURREY) ENGLAND
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4in, 1.V. Cabinet
of the latest styl-
ing made tor one
of our most
famous firms
—beauntifully
veneered and
‘p olished—
> imited quan-

” tity—19/8
Carriage and packing 346 extra.

each.

THE STATESMAN
This is on offer at approx. half cost
to make.
An impreszsive.
costly looking
cabinet origin-

for
radio-gram
amplifier. tape
recorder or
reflex speaker
—size in,

Limite
tity at £8 150
each, carriage
12/6.

“THE ESTRONIC”

Band 1l Converter

To-day's best
raiue in Band 11
converters suit-
able for your

TV. or

money re-
funded.
Complete
ready to
operate.
586 non
mains or 85'-
mains, post and
insurance 36.

PLASTIC SEALING TOOL

Clrneg PLASTIL SEALER

Ideal for permanently closing Polythene
or P.V.C. Bags and for welding or repair-
ing plastic materials. Gives perfect seal
in average of two to three seconds.

Price complete with transformer :

Model 7in. £6 17/6
Model 12in. £7 7/8
Model 151n.

. £8/ 2/8
Model 18in. £9/ 0/0

BLANK CHASSIS
18 S.W.G. Aluminium

3*31 X22‘ %//9 14x10x3 .. T9
§ x4} x E x
10482} 5/6 }g, ig"g gg
10x5% x2¢ 5 = =
12x8x2} 7 193x9x2} ... 83
14 x9x2¢ 76 20%10%3 10/-
P.V.C. covered in 100ft. colls—2/9 a

coll or four coils different colours 10/-,
post free.

42.48, Windmill Hill,| 152-3, Fleet
Ruislip, Middx, E.C.4.

Phone : RUISLIP 5780 Phone : FLEet

Hali day. Wedpesday.| Hall day,

2833 Phone : ARChway 1049-
Saturday. | Half day, Thursday.

THE “ CRISPIAN " BATTERY PORTABLE
=y A d-valve truly portable battery set with very many
®00d features as follows : )
Ferrite rod serials.
Low consumption valves,
Superbet circuit with A.V.C.
Ready built and aligned chassls if required.
Beautiful two-tone cabinet covered with L.C.I.
Rexine and Tygan.
Guaranteed results on long and medtum waves
anywhere.
All parts, including speaker and cabinet. are avail-
able separately or if all ordered together the price is
£7 150, post and insurance 3'6 extra. complete,
ready built chassis 30/- extra. Instruction booklet
free with parts or available separately price 1 6.

MULTI-METER KIT

Parts suitable for
making a multi-
meter to measure
volts, milllamps
and ohms. Kit
containing all the
essential items
including moving-

meter,
resistors, range
selector. calibra-
ted scale, etc., ete., is only 15/, plus 1/-
post and packing.

8

RECORD PLAYER (4/10/0

3-Speed Gramophone Motor
Latest rim drive 3-speed motor with metal

turntable and rubber mat. Small mod.
makes speed. easily varlable for special
eflects and dance work.

Hi:Fi Plek-up

Using famous Cosmocord Hi-G turn-over
crystal. Separate sapphire for each speed.
Neat bakellte case with pressure adjust-
ment,

Special Snip Offer This Month

The two units as fllustrated £4 100 or
made up on hoard as {llustrated £5 10/0,
plus 5/- post and insurance.

OFFICE TELEPHONES
New G.P.Q. telephone
sets with internal
beil and push button
switc
easilycon-
nected to-
gether to
form office
intercom.
Price
£2.10/0
each. Post
etc. 28.

—t

OFFICE INTERCOM

This is a 2-station ** master ™ unit com-
prising an A.C. mains operated push-pull
amplifier with bullt-in P.M. speaker
whﬁrh acts as microphone or loudspeaker
depending off whether switch is set to
“talk " or ‘' listen.” ‘Complete in
polished cabinet ready to work.
only £4 19:8, plus 3/6- carriage and in-
surance. Sub stations 19’6 each.

MAINS TRANSFORMER SNIP

11/6

Post 2/-
Fully shrouded —
standard 200-250 v.
primary. 280-0-280
at 80 ma, 63 v. at
3 amp., 5 v. at
2 amp,

RADIT. o <

l\
IS
All  parts Including
valve, paxolin panel,
ooil formers, etc., etc.,
to build regenerative
recelver given In
September ** Practical
Mechanics," price 14/6,
plus 2 - post.

4>

ELECTRONIC PRECISION EQUIPMENT LTD

Post orders should be addressed to Dept. 1, Sutton Road, Easthourne.
Personal shoppers, howeser, please eall at :
Street, (29, Strond Green Bd..[?w, High R4d., Kilburn
Phone : MAIL

Finsbugey Park, N.4. da  Vale

4921
Hali day, Thursday.

Fave you ever looked
through a
MODERN BINOCULAR?

You will be very impressed with the
clarity and detail, also the remark-
able ability of a modern prismatic
lass to ‘“see” in poor light. .

oated lenses and prisms and scientific.construction are responsible for
this, giving excellent contrast in the subject being viewed.
DOLLOND prismatic BINOCULARS are available in eight different
powers, covering 18 models.

WHATEVER OUTDOOR INTERESTS YOU MAY HAVE, A PAIR
OF BINOCULARS WILL MAKE THEM MORE ENJOYABLE.

We cordially invite you to see the range of DOLLOND BINOCULARS
which provides a glass for every sporiing activity.

PRICES FROM £10-10-7 TO £57-19-6

May we send you our FREE 32-page BINOCULAR CATALOGUE?
This includes Binoculars by Dollond, Kershaw, Ross and Barr &
Stroud, and Dollond Telescopes.

DOLLONDS

TEMple
Bar of the Strand
6009 428, STRAND, LONDON, wW.C2. .. -

For further details write to :—

BASSETT-LOWKE LTD.

London :

Make tracks for
your Garden . . .

And make them now with dry,
sunshiny days ahead and the long
light evenings of summer, What
are your materials ! Track
parts, a few lengths of wood, a
pound or so of mixed sand and
cement and whatever clse your
ingenuity may suggest, So easy
is it to begin this boundless,
fascinating hobby. And what
an attraction it will be, and how
your friends will admire it!
There's twice the interest in a
garden that is served by a real
live working railway,

21, Kingswell Street, Northampton

112, High Hoiborn, W.C.L, Manchester : 28, Corporation Street.

THE ULTRA LENS AIDS PRODUCTION

This unequalled Whether youare manufacturing, buyingorselling,
electric magnifier 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 lences ensure distortion-free

magnification and eliminate the
necessity for adjustment of

and sustained
usefulness  to

countless indus- focus. The focus s
trial firms en- always perfect,
gaged on minute 4 .. The ULTRA

LENS achleves
a six-fold

examination of sur-

faces of every con- \
ceivable object. sklr magni-
The ULTRA LENS is used ex- Sty fication
tensively in collieries, foundries, in a
electricity works, tool shops, b."”'
forges, motor works, and practically every iantly,
branch of the engineering trade. TELE. I".ﬁe‘.
VISION engineers need it to examine which i
shadowies

INTERLACING of picture.

Write today for full particulars ond price list to
THE ULTRA LENS COMPANY

17¢, Oxendon Street,

Tel. : TRAfalgar 2055 ‘
London, S.W.I.
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Clar, Hyarauticoly
mwgww&mwmmawy

Simple Units
Inexpensive

Equal Pressure
at all Points

No Distortion

Instant Clamp
Release

For MILLING
GRINDING
WELDING
GLUEING

and every other
clamping problem

A NEWION prODUCT

Please send for
Publication No. BI243

OWER JACKS

LIMITED

VALETTA RD.:- ACTON LONDON - W.3

Telephone: Shepherds Bush 3443/6 Telegrams: Newsorber, Ealux, London

\"Tz\,. .

i o™

8 6. Brown

AUDIO AIDS

3
O
N

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

€ P (1] of
If desired,

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

S. G. Brown provide Headphones
and  associatzd equipment for
all known purposes.

SEByown, LEd,

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone : Watford 7241.
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THE. TECHNICAL SERVICES Co.

SHRUBLANDS WORKS - BANSTEAD - SURREY

THE ¢ MAGSTAT’

This is a precision bi-metal thermostat for the control of alternating
currents of up to 4 amp at 240 volts. The temperature range lies
between minus 50° F. and plus 250° F. An ingenious magnetic snap action
is incorporated which gives freadom from radio interference. The
operating temperature is altered by rotation of the adjustment screw,
clockwise for increase, and anti-clockwise for decrcase. Dimensions :
2in. x }in. x Jin.

PRICE : 5/6 each. Post 3d.

« NEW CATALOGUE «

SEND 4d. IN STAMPS
NOW FOR

YOUR COPY

REPLACEMENT
ELEMENTS

FOR DOMESTIC ELECTRICAL APPLIANCES

ol ARLEEHES o

For- the suppression of Domestic
Motor Driven Appliances. Comprises
two chokes and two condensers
mounted on a card with wiring
instructions,  {deal for Vacuum
Cleaners, Hairdriers, Sewing Motors,
etc., up to | Amp. Price 3/6. Post Free.

WE HAVE A REPUTATION FOR HIGH QUAL!TY THERMOSTATS AND LIST
SOME OF OUR STOCK ITEMS HERE :

THERMOSTAT. CS. Convector Thermo- THERMOSTAT, BW/1, 3
stat for Space Heaters and Low tempera- Vi
canisers, etc. 50-550 deg. F. 15/8,

ture Ovens. 15 amps., 250 volts A.C. 2% k) 4 .
40/80 deg. F. 25/-, post 5d. We are only too glad to send illustrated
leaflets on any of these Thermostats if

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

amps.

gg&ﬁr?:fnﬁss'lon bf{%hcer?ﬁpc&‘,"‘g"‘x&f ?'Otu wll'.l send a S.A E. stating which model
90 deg. F. 15 amps., 250 volts A.C. nterests you.

£210/0. post 9d.

TIERMOSTATS. PF. Room Thermo- | IMMERSION HEATERS

stat, 15 amps., 250 volts A.C, 5in. x 1%in,
x 2in. A beautiful instrument. Tem{).
ranges 30/90, 40/100, 40/80. 60/100 deg. ¥\
as required. £2/0/0, post 6d.

We can offer a2 wide range from 2 1o 4kW,
and in stem lengths llin. to 42in. Please
send for our catalogue.

BOILER RINGS

GREENHOUSE

FIRE BARS 3

THERMOSTAT No. 41. Bowed. 3in. x9%}in. 7/6 ea. Nf'oozjl;v“ x Hn.
Type ML. Constructed speci- | No. 42. Bowed. 3in, x 7§in. 7/4 ea. ©.72. 55 x 1 in.
ally for the amateur gardener. | No. 43. Bowed. 3}in.x 8kin. 7/6 ea. No’.lsga.w i x‘
The scale plate is calibrated | No. 44. Bowed. 3}in.x 8in. 7/6 ea. 600 . ...

* High-Medium-Low ** and has | No. 45.  Flat. 3in x9}in. 7/6 ea. N°‘;)0'(7]4;v 5t x

a temperature range of 40-90 | No. 46.  Flat. 2finix 7in. Tfdea. | __— "

deg. F. Current-carrying | No. 47. Bowed. 3in. x%}in. 9/~ ea, E
capacity is 10 amps. 250 v. A.C. | No. 4. Suitable for Sunbeam, L:ﬁ%ﬁ%}},ﬁm

o.

Revo, Belling, Dudley, Swan.

No. 42 Suitable for Small Revo
and various types.

No. 46. Suits Belling, Brightglow.

Differential, 4 to 6 deg. F.
Dimensions : 4Yin. x 2in. x
3in.. Price 35/-. Post’6d.

40/100 watts. Fits
intoany B.C.lamp-
holder. 7/8 each.

SILVER TIPPED
CONTACT

No. 47. Suitable for Creda.
Model P). Miniature Thermo- | SPIRALS 7 B:CI:E;\:IS 4/~
stat for control of domestic | No. 70, Spiral, 1,500 w. 2/9 ea. per doz.
Electric frons and  special | No. 70a. Spiral, 1,000 w. 2/2 ea, | * D8, X Hin., 6/-
purpose machines where space | No, 70b. Spiral, 750 w. 1/10-ea, | 6 B.A. x {in., 4/
is fimited. Capacity : 5 amps. | No. 70c. Spiral, 600 w. /5 ea. | ¢ B.R.dxz'{ln 5/6
250 v. A.C. §in. x fin. x 11/16in. | No. 70d. Spiral, 500 w. 1/4 ea, per doz.
Single screw fixing. Price 9/3. | Neo, 70e. Spiral, 200 w. 1/2 ea.
-Post 3d. No, 70f. Spiral, 100 w. /1 ea. ASBESTOS
. DISCS
5in. diameter, }in.
CAR HEATER ELEMENT ggﬁl;.ﬂmldealﬁ::
No. 87. 6in. x |}in. 4 TR ;
200250 B 6,3 e T
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VALUABLE NEW HANDBOOK

FR [[ T0 AMBITIOUS

ENGINEERS

Have you had your copy of “ Engineering Opportumtles -

The new edition of ‘° ENGINEERING OPPORTUNITIES "
1S 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-

WHAT THIS BOOK TELLS YOU

————— — ]

TUNITIES > should be in the hands of every person engaged HOW to get a better paid, more
in any branch of the Engineering industry, irrespective of age, interesting job.
experience or training. Y HOW to qualify for rapid pro-
. o motion.
We definitely Guarantee Jo-BONY- to it -some alialE
o - ” letters after your name and
NO PASS—NO FEE S ™

quickly and easily.

HOW to benefit from our frec
Advisory and Appointments Depts.

WHERE today’s real opportunities
are . . . and HOW you can take
advantage of the chances you
are now missing.

HOW, irrespective of your age,
education or experience, YOU
can succeed in any branch of
Engineering that appeals to you.

This remarkable book gives details of examinations and courses
in every branch of Engineering, Building, etc., outlines the
openings available and the essential rcqun'ements 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-
tenonce — Draughtsman-
ship—Heavy Diesel—Die
& Press Tool Work—Weld-
ing—Production  Eng.—
lig & Tool Design—Sheet
Metal Work—Works Man-
agement — Mining — Re-
frigeration—Metallurgy.

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

ELECTRICAL

ENGINEERING
Gen. Efec. Eng.—Elemen-
tary & Advonced Elec.
Technology — Installations
Draughtsmanship—Supply
—Maintenance — Design
—Electrical  Traetion —
Mining Electrical Eng.—
Power Station Equipment,
etc,

CiviL
ENGINEERING
Gen. Civil Eng.—Sanitary
Eng.—Structurel  Eng.—
Road Eng. — Reinforced
Concrete—Geology.

RADIO

ENGINEERING
Gen, Radio Eng.—Rodio
Servicing, Maintenance &
Repairs—Sound Film Pro-
jection — Telegraphy —
Telephony — Television —
C. & G. Telecommunica-
tions.

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

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

144 PAGES OF EXPERT
CAREER-GUIDANCE

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

POST NOW !

FENGINEERING OPPORTUNITIES

G.P.0. ENG., TEXTILE TECHNOLOGY, ETC., ETC. i
One of these qualifications would increase your earning power I :{oouszslz'ggi ;}:'AG'HTFSOI:'AENGEE Only x)d l
WHICH ONE? 1 -1, g stamp is |
AMAMehE, AMLCE, AMIPE, BSc, AMaricinE. | KENSINGTON, W.8. ne i
M.R.Sand. ERICS. AMIED., CITY i cuu_DEs | unsealed  envelope. |}
COMMON PRELIM., GEN. CERT. OF EDUCATION, ETC. 1 : ]
| Please send me FREE and without 1
THE BRITISH NSTIT I obligation, a-copy of “ ENGINEERING ]
I I UTE OF 1 OPPORTUNITIES.” I.am interested in ]
ENGINEERING TECHNOLOGY = (state subject, exam., or career)............. S SR o0 00 o :
1 |
4]0A' GOLLEGE HOUSE, i NAME i it et et it e ee e s i
29-31, WRIGHT'S LANE, = ADDRESS......evctaciieetesescieeee s e an s :
KENSINGTON, W.8.  § . - ™ - .
< = WRITE IF YOU PREFER NOT TO. CUT THIS PAGE :
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[— Editor: F. ). CAMM J

Artificial Satellites

HE next step towards interplanetary
I travel has been announced from
Washington. Scientists now con-
sidering the final design of the first
space satellite are now tackling the
problem of how to draw it back to the
earth when its function has been ful-
filled, and a stainless steel balloon is
the device suggested by one of those
responsible for the project. It has been
decided to build a recoverable sphere,
although the plans have been held up until
the basic design of a non-recoverable
satellite has been selected. This has been

narrowed down to a few basic designs.

One of the questions now being con-
sidered is whether to use beryllium
magnesium or aluminium for the 20in.
sphere that will be projected 8oo miles
into space by a three-stage rocket.

The construction of the first non-
recoverable satellite is expected to start
in the near future, in the naval research
laboratory at Washington, and the possi-
bility 1s that private industry will get
contracts for the 11 spheres that will be
launched by the United States during the
International Geophysical Year. The
design at present being contemplated
makes use of a sphere with a total weight
of 20 Ibs., which is within 1} Ibs. of the
limit set for the vanguard satellite. A
balloon will fit into the third stage of the
rocket, and attached to it will be a con-
tainer for a film for recording cosmic
rays, and a gas capsule to inflate the
balloon as well as a small radio unit and
a small decelerating rocket. ‘The radio
will report the position of the sphere in
space, and will also be used to release
the gas capsules and decelerating rocket
and flash a signal during the descent to
assist in locating the landed satellite.

o The sphere will be 3ft. in diameter
and its stainless steel skin will be only
0.003 of an inch in thickness.

Thus will start the first attempt of
man to conquer space and to investigate
the mysteries of other planets. Many
would have us believe that we have been
forestalled by other planets who are
already investigating us, by means of
flying saucers. I need not reiterate
my views concerning this. This journal
has made all arrangements to keep its
readers informed of all authenticated
experiments as distinct from fantasy,
science fiction and auto-suggestion.

FAIR COMMENT

By
The Editor

The Russians and Model Making

LEARN that, for the first time,

Russia will be exhibiting some of the
models made in her country, outside
her own territory, for about 20 marine
models accompanied by two model
makers and an interpreter, will appear at
the next model engineering exhibition
to take place in August. We are told that
this will provide an excellent opportunity
for model makers of both countries to
exchange views and experiences and the
hope is expressed that it will widen the
scope of cultural relations between
Britain and Red Russia. T should like to
feel that that hope will be fulfilled. But
the attitude of Russia on more important
problems, where it was even more
important to establish cultural relations,
does not encourage the thought that this
is any more than a pontifical and unctuous
expression of what is known in advance
to be the unattainable. If it is necessary
to widen the scope of cultural relations
between the two countries, this should
be done through a wider medium than
model making, although we can well
understand the wishes of the promoters
of the exhibitions.

In my view it js nothing of the sort,
although it may be interesting to model
makers not interested in cultural relations
to see how far the Russians are on a
par with, or superior to, our own model
makers. We are warned that “ the stan-
dard of these [Russian] models may

l SUBSCRIPTION RATES

i including postage for one year

{ Inland -~ - - 18s, 6d. per annum.
Overseas - - [|7s. per annum.
17s. per annum.

Capada - - -
l Editorial and Advernsement Office : ** Practical
Mechanics,” George Newnes, Ltd.,
I Tower House, Southampton Street, Strand w.Cc2
'Phone : Temple Bar 4363
Telegrams : Newnes, Rand London.

Copyright in all drawings, phologmph; 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
thése are therefore expressly forbidden.

surprise many people in this country,”
but as the organisers of the exhibition
cannot yet have seen the models, we
are left to form our own conclusions as
to whether our surprise will be in the

‘direction of admiration or disappoint-

ment. I am a great believer in model
engineering and, as with music and
mathematics, I believe it to be an inter-
national interest outside of the barriers
of iron curtains and national frontiers.
The fact that the Russians are exhibiting
models over here has no more significance
than that, and such an unimportant event
should not be elevated to one of inter-
national importance. After all, our first
concern should be to organise on a
national basis the model makers of this
country, with the exhibits of the Russians
thrown in as a tasty morsel. I hope that
too much will not be made of this
Russian exhibit.

After several years of the Iron Curtain,
this country should not be too ready
to subjugate its own and national
interests to a country which is anxious,
havmg acknowledged its " mistakes, to

“ muscle in.” Let us push British model
making for all it is worth. We do not
share the optimism of the promoters
in advancing the Russian exhibits as a
reason for visiting the exhibition. British
models should be the attraction and I
for one do not believe that the Russian
exhibits will show that Russian model
makers are -superior to British.

I am fortified in this view by a perusal
of Russian literature. I cannot trace
that there is any Russian journal which
encourages model making on the lines
of PracticaL MEcHANICS, which is the
only English journal which covers all
aspects of model making and is really
the only national ° make-it-yourself ”
magazine. Our interests are wide. We
are not only concerned with model
locomotives, model boats and workshop
equipment, but with the whole field of
model making. Perhaps that is why this
journal has the largest circulation of any
British model engineering magazine or
periodical. Incidentally, if you wish to
 do-it-yourself ” as well as ‘‘ make-it-
yourself,” the only two journals in this
country catering on a national scale with
these two aspects of practical hobbies are
The Practical Householder and, of course,
PrACTICAL MECHANICS, each costing
1s. 3d. every month.—F. J. C.
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AQUARTUM ACCESSOR

By |. W. BRASSINGTON

should be avoided
or the fish will
respond in the
same manner and
the frantic owner

HERE are several additional pieces of
apparatus with which the beginner will
soon be confronted and it is an

advantage for him to know alittle about them.

The Net and the even more
One of the most important is, most cer- fm““f)f:‘mw‘“‘?nd
tainly, a net. There will come a time when a u‘Ph }h chasing
fish st be removed from the tank, either for €3¢ ot a“' axl’]o.unld
whirl-

breeding pucposes or isolation in the event

of disease. The net should be a straight- Z)pool of
sided one, as shown in Fig. 1, and a floating
debris. With the

convenient size for a 24in. tank is 5in.
or 6in. by 4in. When a fish is to be
netted, sudden, darting movements

net, quietly coax the
fish towards the front
of the glass until it is
possible to close the four
sides of the net round him
and against the glass, then
gently lift out. Now put
the other hand under the net (to support the
fish) and close the fingers very gently round
net and fish, to prevent him from jumping
out.

A Syphon

Some form of syphon is ‘another necessary
piece of equipment. Decaying leaves, uneaten
food particles (however careful we may be)
and excreta collect on the surface of the

1.—A :

Fis) gravel and aithough a certzin amount is
net of ideal beneficial to the plants, through the formation
shape. of humus, most of it

should be removed
from time to time. A
plastic or glass tube
with a large reservoir
is illustrated in Fig. 2.
A finger is placed over
the end of the tube
and the reservoir end
is then lowered into
the water. When
positioned over the
spot to be cleaned, the
finger is released and
the mulm is sucked

Fig.2 (Right).

— The siphon.
»

Tray ro coltect
food

Fig. 4. — A4
feeding tray.
Plastic or
g/ds-s tvbe —
Reservoir —#

Alternate
layers of g/ass- by
wool/ and Car bon |4

{cut away to show
plastic tubes)

.

Fig. 5.—A typical filter.
Water is returned to tank
through base of tray.

Fig 3 (Left).—A 1ypical feeding ring.
; It is aduisable ro measure out the exact
KL amount of food before tipping to avoid
over-feeding.

up into the syphon. A piece of lin.
bore glass tube, about 18in. long,
may be used in the same way for the
removal of isolated bits of rubbish.

Plastrc-tray

Feeding Accessories
Feeding rings are usually made of

hollow plastic or glass, designed to float
on the surface and restrict the spread U

Plastic or
gloss tube

NEWNES PRACTICAL MECHANICS |
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of dried food, so that when the uneaten
particles sink they may be easily collected
with the syphon from one small area only.

The feeding tray gocs a step further by
providing a tray into which these particles
fall and from which the fish can feed when they
feel like it. See Figs. 3 and 4 for illustration of
these two accessories.

Optional Items

Filters and aerators are optjonal; some
aquarists would not be without them, but I
feel quite strongly that the beginner is best
without either. The filter certainly does help
some fanciers to keep the water beautifully
clear, but I have seen tanks of crystal-clear
water with and without the aid of filters and,
in fact, have no filters in my own tanks. Filters
are usually made of plastic and have an inlet
to which is attached a rubber air-line from an
electric air-pump (sce Fig. 5). The tray at the
top of the filter is filled with alternate layers
of glass wool and carbon.

Aerators are also connected to a pump and
consist of a porous stone cube (the diffuser)
which is lowered to the gravel on the end of a
length of plastic tube, known as the diffuser
stem. The air sup-
ply may be controlled
directly at the pump
and/or by the aid of a
thumbscrew som e-
where along the air-
line. This apparatus
forces a steady stream
of tiny air bubbles
into the aquarium.
If the tank is inclined
to be overcrowded
with fish then an
aerator is very useful,
but therein lies a
danger. One is apt to
overcrowd becauseone
has an aerator which

Airline from
pump

will provide the
extra OXygen necessary to support more
fish. Moreover, fish get wused to the

higher oxygen content of artificially aerated
water and will suffer if they have to be
moved later into non-aerated quarters.
Air pumps can be purchased in various
sizes.

Planting <ticks are often advertiscd. These
are merely two lengths of wood, each about
18in. long, by lin. wide and }in. thick,
one often having an inverted V-shaped cut
at the base for pegging a plant down,
while the roots are being dibbled in with
the other.
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F you possess a camera with a back and
lens shutter that can be held open, it is
possible to make an efficient enlarger

for considerably less than xos. The quality

of the enlargement will depend on the lens |

of the camera, a good camera producing a
picture that will compare very favourably
with many manufactured enlargers.

The enlarger consists of three parts:
the lamp house (which also includes the
negative carrier), the camera platform and the
screen. They are each 'mounted to slide
horizontally along a 4ft. batten. The size of
the enlargement is controlled by varying the
distance between these three parts, see Figs.
I and 2.

A further advantage of this arrangement
fis that it is possible to reduce a negative
when required A

L]
Yu Whitworth bolt

Wooden negetive

T'.'l

and nuts
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by 3in. by {in, that is  free
from warping.

The Lamp House

In its simplest form this
consists of a round tin, about
10in. long by 7in. diameter, laid
on its side. A 100-watt pearl
bulb is mounted in the bottom
and an aperture cut in the lid
about the same size as the back of
the camera. Some ventilation
holes should be cut in the tin.
It is not absolutely necessary to
mask the light which escapes
from these, though a cowlsolder-
ed over the holes would be anim-
provement. See Figs. 3,4 and 5.

S NLARGE

A Cheap and Simple Design- Usmg the Camera
By G. HINSON

ven t//at/on
cow/
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Fig. 4.—The lamp house and
negative carrier.

for stage lighting. It is cheap

)/Dif fusing screen.
;

and may be cut with scissors
to the exact size you need.
Three thicknesses will be
necessary.

. The Negative Carrier
The negative to be projected
is held between two thin sheets
of glass, about 44in. by 3in,,
hinged with Sellotape. Two
old quarter plates, cleaned of

carrier

brilliantly clear print, [&5
‘thumbnail size, can be |
made from an ordinary
negative, as easily as
an enlargement.

The Batten

This is a piece of
well-seasoned, accur-
ately dressed wood, 4ft.

Figs. 1 (Below) and 2

(Right).—Two views of

the assembled enlarger,

‘showing how all three

parts slide on a centre
barten.

W —

-.-

Sy

No condenser is
needed, but a diffusing
screen between the
aperture and the bulb
is absolutely essential
toensure even distribu-
tion of light. If you
decide to buy a pearl
diffuser sold for en-
largers, do mnot cut the
aperture in the lamp
house until you know
the size of the diffuser,
for the aperture must
be slightly smaller.
The diffusing screen is
held behind the aper-
ture by metal clips
soldered or bolted to the
tin. A simpler diffuser
may be made from
“ frosted ’ gelatine sold

Fig.3.—A side view of the lamp house.

their emulsion by washing
in caustic soda, will serve very
well. The sheets of glass
slide into 'a wooden frame which must be
grooved on the inside‘to receive them. Scc
Figs. 4, 5§ and 6. As the glass does not have to
be an exact size it is probably easier to make
the frame to fit what glass you have, than the
other way about.

Grooving the sides can be easily
accomplished. Lay the glass on the bench
and surround the two sides and the bottom
with three strips of plywood, about 1in.
wide and slightly thicker than the glass.
Each side strip is then sandwiched between
two other strips of wider plywood, projecting
about }in.over the glass. When the plywood
is firmly screwed together the glass will be
held in a grooved wooden frame with an
open top, out of which the glass may be slipped.

Fixing the Negative Carrier

A }in. diameter hole is now drilled at each
comner of the wooden frame, which is then
lined up around the aperture in the front of
the lamp house. Four similar holes are
drilled to match in front of the lamp house
and 2in. bolts are passed through them
from the inside and fastened by nuts.

The wooden frame is slipped on to these
bolts and held in place by further nuts. By
adjusting these nuts, the negative carrier can
be brought as close as desired to the aperture
in the lamp house. About 1in. away should
prove satisfactory. Any surplus portion of
the bolts projecting forwards should be cut
off so that the camera may be brought as
close as possible to the negative carrier.

The Slide Arrangement

The lamp house and negative carrier is now
laid on its side and mounted on a wooden
sledge which fits over the central batten and
slides along it.

The sledge consists of a piece of wood about
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1oin. long by 7in. wide (or whatever size your
lamp house is), mounted on two runners
about 2in. wide and .the same thickness as
the batten. These can be simply made by
cutting a section of the batten lengthways.
When the runners are screwed on the sledge
it should sit as snugly as possible over the
central batten and slide along it without
jamming. A little soap may help as a lubricant.

The lamp house is fastened to the sledge by
two strips of tin plate looped over it and
screwed to the sides of the sledge. If two
wedge-shaped pieces of wood are laid length-
ways along the base of the lamp house they
will form a cradle and help to prevent it
slipping out of alignment.

Aperture with diffusing screen behind

Strap to hold
lfemphouse to
sledge

Negative

/ carrier

Serew

//4”Wh/'t nut and
bolt

mask is hinged to this. The printing paper
may be held in place behind the mask by
gummed corners of the type sold for mounting
photographs in albums. )

If the elastic is stretched tightly, it should
hold the cardboard mount quite firmly and
allow an inch or two of adjustment in any
direction.

This completes the. essential parts of the
enlarger. Light must not escape between
the lamp house and the camera, but there is
no need. to make elaborate bellows. The
distance between camera and lamp house is
unlikely to be more than 6in. (unless you are
reducing a negative) and a thick cloth laid
over the gap between them will work most
efficiently. When reducing a negative the
cameras will sit quite firmly on
the sledge gap may be as much as
18in., and in this case it will be
necessary to make a tent by lay-
ing a batten as a ridge pole from
the top of the camera to the lamp
house, and draping the cloth over
it.

Some form of locking device on
the sledges will be found useful,
for otherwise there is the risk
of the picture being jolted out of
focus too easily. A bolt screwed
through one of the runners, as
shown in Fig. 8, will lock a
sledge to the central batten.

The thread of a metal bolt will
not grip for long in a wooden hole,

so a nut must be sunk into the

wood. Drill a hole large enough

S/edge and cradie

Fig. 5.—A front view of the lamp house and negative carrier.

for the bolt to pass freely through
the runner and countersink the
nut so that it lies flush with the
| outside surface of the runner.
The nut must not be able to turn
in its socket and to prevent it

The Camera Platform [

It is not possible to |
give exact details of this |
‘because the design will |
depend on the type of |
camera used. Basically §
it consists of a second
sledge to which the cam.-
era is fastened. \

My own ‘camera. has |
a hinged back which §
prevents it from being
brought close to the
lamp house. This diffi-
culty was overcome by
turning the camera ug- |
side down and holding
it in place against a |
wooden wupright by [
means of a {in.. Whit-
worth bolt which screws
into the tripod bush, as
shown in Fig. 6. This,
however, is unnccessa-
rily elabcrate. Most )
cameras will sit quite firmly on the sledge
without any form of fastening, though use
can be made of the tripod bush if the camera
has one. It is important only to make sure
that the opening in the back of the camera
is in line with the negative carrier.

The Screen

A third sledge is used to which a 12in. by
10in. piece of plywood is screwed vertically,
as in Figs. 1,2 and 7. On to this the image is
projected, and it is big enough for most
enlargements. The printing paper and mask
may be drawing-pinned into position on the
screen, but it will be found convenient to have
some easier method of adjustment.

This can be done by stretching }in. garter
elastic across the corners of the screen, in the
manner of a letter rack. A square of card-
board is slipped behind the elastic and the

falling out a tin plate should be screwed
over it with a hole drilled to allow the
bolt to pass through. The bolt is passed
through the plate, screwed through the nut
and passed down the hole in the runner to
bite on the central batten. Finger pressure is
enough to lock the sledge firmly.

.A similar arrangement may be used to lock
the camera to its sledge by means of the tripod
bush mentioned earlier and shown in Fig. 6.

Notes on Procedure

The negative should be placed between
the sheets of glass in the carrier, shiny side
towards the lamp house and upside down.
Rough focusing is accomplished by varying
the distances between the screen, camera and
negative carrier. If your camera has a focusing
lens this can be used as a fine adjustment..

Do not focus the picture on the back of an

July, 1956

Fig. 7.—The screen.

empty mount, for when the printing paper is
placed in position it will bring the picture
nearer to the camera by the thickness of the
paper and throw it slightly out of focus. An
old print should be placed back to front in the
mount and the picture focused on this.

List of Materials Required
Wood—6ft. of dressed deal 3in. by fin.
18in. of dressed deal 7in. by {in.
1 sq. ft. of plywood. .
Glass—(obtainable at any photographic
supplier). 2 pieces of thin glass 33in.
by 44in. 1 Pearl diffuser.
8—1}in. Whitworth bolts,
16 nuts for the above.
Bulb holder, flex and switch.
100-watt bulb.
3ft. of 4in. garter elastic.

2in. long.

Once the printing paper is in position, no
light must be allowed in the room unless it is
from a * safe ”” bulb or screen. The time of
the exposure will depend on the size of the
enlargement, the aperture of the camera, the
strength of the bulb and the density of the
individual negative. This can be easily
determined by trial and error, but as a rough
guide it will be found that with the camera
set at .8 and using a 10o-watt pearl bulb, a
quarter plate enlargement of an average 120
negative will require about 12 seconds

Retaining

Runner
Device for locking the sledges.

X% @trammran

i X<
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HIS trailer was designed for carrying a
3ft. radio-controlled model launch
and its accompanying gear. The

simple but effective shock absorber prevents
the intricate radio gear from the damage
which would be inevitable if the trailer had
a rigid axle.

The Platform

This is made from }in, ¢ Weyroc ? timber
measuring 4oin. by 30in. Although this wood
is of a heavy nature, due to its processed
.manufacture, it has proved to be very suit-
able for the job. A lighter material such as
hardboard would have necessitated a very
rigid framework and entailed numerous
joints. Using the  Weyroc” timber has
eliminated the need for this and makes a
‘much stronger platform.

Commence construction by cutting the
40in. by 3o0in. platform to size and then nail
to the underside edges the pieces of r&in.
square obeche. This edging provides a
good foundation for the §in. dowels which
form the pegs on the sides. Before nailing
the obeche edging it is necessary to mark a

the 1iin.
nails for
securing the
obeche edg-
ing. Details
and dimen-
sions are
given in Fig.
1.

The Sides
Two pieces
of 4in. deal
or obeche
40in. by 4in.
and two
pieces 29in.

by 4in. are’

required.
Clamp the
twoidentical
pieces to-
gether for
the purpose

of drilling:

the #in. hole

Towing bar ¥4
llcon uit tube

2in. deep. This forms the groove for the
#in. pegs. See Figs. 1 and 2 for the spacing
distances. A good idea for holding these

pegs in the groove while the glue is setting
is to use panel pins driven in from the opposite

side of the groove. When the glue has sect

34 conduit saddles
held fast by Ifi6° A
/WAgt.Cs‘f screws %~ 12
and nuts,, -
192" Kv\ f

Constructional
Details of a
Robust and
Versatile Carrier

By L J. EDWARDS

line 3in. from the edge
of the platform all the
way round and thendrill
holes + at intervals of
approximately sin. Use

Fig. 3.—Details of the
a 3/32in. drill fof these e B f

shock absorber.

pilot holes which pro- =

vide an easy entry for & //"gg;’t-”"’d‘?d
, =

Y2 whit.nut drifed =

our to slide over axle
held fast b\y 28A.screw

Axle clip made from ///GTM.S.
Jfg'wide secured toplate by
/2% 28A. csk. screws

Punch 2 holes to
correspond with
f4'clearance holes
onaxfe plate

fosr— ° 5k

r/firn’d e;}g” .
of axle 1
whit. approx. ‘4 &T’ T
1%in length S _$_ _@\
/54 28A
T 172 clearance
%l, . holes
Shock asorsing unit | e nce
holes

= /s d prece of éoonye -
= rubber 2x//s “x/'approx. -’l /.i“
= - &
=

Axle plate /B"Mick
mild stee/
(0} 2B8A holes ¢ sk onone side

1 Jax e x Ve

‘copper axle guides

one eachslde of
slor

A
3 BA fixing screws
csk heads on far side

Fig. 4.—Details of the axle plate and clip,

sponge shock absorber and angle plate shock

T 1w
3::
| Conduit
{ saddles
29 (enlarged)
Axle made vl A1 u
from lj2'dla 6 :{ [« JO
mild steel ~—> 2
bdar 271ong
*==
s
) - — ]
Platform made of )2 Weyroc timber
G S o iy A
Fig. 1.—Under-
side and side views
of the platform
and wheels.
4l -
Fig. 2.—S8ide .. 4
board details. pr,,,{‘;‘%‘t;e/s
“ Sige boards trom
= 20 I2geal or obeche

C/;mp boards together, for
purpose or drilling 3/8"hole
2'geep to, act as groove for

absorber wnit.

1"square obeche
najled on underside

edge of trailer. the pegs are filleted with plastic wood and

this makes a good anchorage for them as
they are subjected to quite a lot of pulling
and pushing when the trailer is being set up
for use.

Bore the holes. in the platform for the
side pegs, using a in. bit. The slightly
oversize hole will make removal and replacing
easier. The pegs will be a firm fit owing to
the depth of the hole. The pegs face to the
inside of the trailer.

The Chassis

A start can now be made on the shaping
of the tubular chassis, which is made of in.
conduit tube. Two pieces about 7ft. long are
required. A suitable setting block for bending
the tube can be made from a block of wood
about 3in. square and 3ft. long. A 1in. hole
is bored in this approx. 3in. from one end.
When making the bends care must be exer-
cised to avoid flattening the tube and this is

Orive in nasls from top .
after drilling small holes
in Weyroc timber using
1H2'nails

Glue dowelsin

groove and X

tillet with plastic
wood

18 dowe/
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ensured by easing the tube through the block
slightly after each set until the required
angle is obtained. See Figs. 1 and 2 for the
shape and dimensions.

The chassis is held in position on the
underside of the platform by means of conduit
saddles which are secured by }in. screws.

The Shock Absorbers

Details of these will be apparent from Figs.
3 and 4. Secure the angle iron portion of the
shock absorber to the chassis by means of
the conduit saddles, making sure they are
at right angles to the platform. Slide the axle
plates and clips on to the axle, but do not
tighten them into position. Place the ends of
the axle through the slots in the angle iron
and line up the axle plates to coincide with

the holes in the angle iron. Tighten up the N\

axle plates by means of the 2 B.A. counter-
sunk screws and nuts which should hold the
axle securely to the plate. Make certain that
the correct amount of axle (about 4in.) is
protruding through the slots of the angle
ircn at cach end.

NEWNES PRACTICAL MECHANICS

Insert the sponge rubber between the
axle plate and the horizontal portion of the
angle iron and push the }in. B.S.F. through
both the plate and the rubber and screw
mto the angle iron. Tighten up the bolts
until the rubber begins 10 compress slightly.
This completes the shock absorber assembly.

/'conduit saddle to
Fit round stem of cycle
sadd/e tube

Bolt conduit
sadd/e to MS..
lug use ya°Whit,

_ csk screw

12

Towing /ug,mar/e o
from 3f1s mild stee! plate

Fig. 5.—Method of attachment for towing bar.

F R

A Device for the Handyman Gardener

HE Japanese type of bird scarer is
possibly the most ecffective and effi-
cient typc ever used and they are not

difficult to make. They may be hung from

Fig. 1.—The
bird scarer.

By T. H. E. MARSH

cross bars or poles, brackets fixed to the
corner of the house, garage or even hung
from a branch of a convenient tree. Several
of these devices distributed around the
garden will very effectively keep birds away
as they tinkle and flash the sunlight in any
gentle breeze. If all the  bells *’ are a different
size or shape there will be nothing regulrr in
the tune or in its frequency of repetition. The
performance will be continuous.

Fig. 1 gives the general idea. The frame-
work can be made from any suitable wire.

Jﬁu|y, _19_56_‘

The Wheels

These are held in position on the axle by
means of a 4in. Whit. nut, which is drilled
out to slide over the axle. Drill and tap
one of its hexagon sides to take a 2 B.A. steel
grub screw, which holds the nut securely on
the axle. The wheel retaining nuts are also
4in. Whit. A neat job can be made by sawing
a nut carefully in two parts, thereby providing
two thin nuts for tightening against each other.

The Towing Bar

No dimensions are given for the beads in
the towing bar, which is made of }in. conduit
tube, as these may vary slightly according to
the cycle’s size. Adequate clearance of the
rear wheel is all that is required. The tube
at the cycle end is hammered flat and a hole
drilled for receiving the bolt which engages
in the towing lug (see Fig. §). A lin. or
Ysin. Whit. bolt will be satisfactory for this
purpose. To make a towing lug for fitting
to the saddle pillar of the cycle a 1in. conduit
saddle can be utilised. Fig. 5§ gives the
necessary dimensions and the method of fixing.

Twenty inches will be required for the larger
of the two rings and about ¥2in. of wire is
necessary for the smaller. The joints in the
rings are soldered or welded to make the ring
quite firm. Small chain, string, fishing line,
or catgut may be used to hang the “ bells ”
to the wire rings. A hook at the top takes
the ends of the chains supporting the rings
and serves to hang the scarer to its support.
This allows ample freedom for the scarer to
move with a gentle breeze. The individual
““ bells  are hung so that they are not free to
rotate without knocking against their neigh-
bours, thus giving rise to the tinkling sound.

The  bells >’ need not all be the same size o1
shape ; in fact, it is better to have cach one of
them differently shaped or sized, as they then
give a variety of tinkling notes. Square,
rectangular, triangular or round will be found
most suitable but rhomboids or four-sided
polygons may be used to add variety. They
can all be cut from picture glass or old photo-
graphic plates with the emulsion washed off.
The most suitable sizes to choose are between
$in. and 2in. wide and 2in. and 4in. long. The
glasses can be bored quite easily with one of
these new ‘ carbide-tipped > drills using a
hand drill and turpentine as a lubricant.

If a successful job cannot be made with
glass then “ bells > may be made of metal but
the glass gives a much more pleasant sound.
Metal slips made of tin, brass, steel tempered
or hardened, can be used, and should be made
in the same variety of shapes and sizes as
the glass slips. Any thickness up to about
3/32in. will be quite suitable. The tinplate
may be cut from empty fruit cans, etc., the
brass or steel may be obtained from almost
any tinsmith’s scrap bin.

In use these devices are very effective. They
are not so troublesome or noisy as hooters,
bells or buzzers and take less maintenance.

Washer ;
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® Initeyre
Coal Fre

“—
—
— By C. D. BOOTH
_— . . . .
= This Arficle was Received in Response to
m . . " . 1
= a Request Published in " Information Sought
L
=
-
i [
L3 F - |
1 T v
) i /
! E”g b Reflector
’/:/re/'/ec:or
| S | S |
'i . @ - ) Ll
‘TA ) = :
2 small flanges 3 - T
fert on and i Flat bar ! i
HAVE made to my own design two electric soft iron, shaped as shown B Jaxle i - at o
fires with imitation coal effect; one is a in Fig. 4 and the horizontal \ 5 ol e e b
! two-bar reflector type and the other bars of the grid are stout N e ¢
incorporates in addition a flat bar element. aluminium beading, the ends H
Both were made to fit my own fireplaces, so of which are let into holes Lipped over [ Botrom oiaceRlien:
that measurements may have to be adapted drilled on the inside of the 774 ) back FPor ,:-ae/ efFect unit
to suit specific circumstances. In this latter corner pillars. The pillars are

fire, shown in Figs. 1 and 2, the combined drilled and tapped at the sides
imitation coal and flicker unit was made so that the sheet copper side
separately with a back which can be removed picces may be screwed to d .

Fig. 3.—Details of the frame and

to give access to the bulb. The coal unit was Reflector sides - :
set back 2in. from the main frame of the /T\ 2 ofr the reflector.
fire so as to give a chimney effect and also to | .

stop the unit from projecting into the hearth them and underneath so that they
too far. may be screwed to the wooden

_The frame was made as in Fig. 3, with Chromium plsted  base. The 2in. wide metal strip
dimensions to suit my own fireplace, but the reflector shown in Figs. 4 and 5 is screwed
general shape should be apparent from this to the edge of the wooden base
sketch. For the grate unit a base was made of and also to the cormer pillars.
heavy wood, covered with asbestos. The The three vertical metal pieces
corner pillars were made from $in. square forming the front of the grate are
half-jointed to the horizontal bars.

Copper. to The side pieces are cut and fitted

reflect Fiicker as shown in Fig. 2, the parts behind

. the frame and the back being made
B from one sheet of polished copper.

4 Copperegr’dtheﬁ
o The ° Flicker ” Unit
I bought a flicker control, fan
and assembly, a 60 W.red-coloured
lamp and a brass lampholder and
8 fitted these up with the fan over
the centre of the bulb, approxi-

By i mately in the centre of the unit.

The best position for the bulb can
be found by trial and error and it
may be either upright or horizon-
tal. What is required is an
attractive ‘‘ flicker >’ effect on the
| Fret or Fire bars polished copper backplate.

AN

"
For joints cut fp out of
each bar for

Flush fit \
Fig. 1 (Left))—A frome view of .
N the completed fire. —_— Side pillars
Fig, 2 (Above).—Diagram show-
ing general arrangement of fire. ]
Fig. 4 (Right).—Details of the y ,
I g)rate. y L O™ 2"Wide copper strip




Middle rod
through pan-
e/s and

bolted.
\

Fig.

Fig.s(Left).
side
view of the
partially
completed

fire.

Imitation Coal Effect

Deal with the front first. Take a piece of
small-mesh wire netting and fasten it to the
inside of the bars and pillars with very thin
wire ; then cut irregular holes in it. Obtain
some steel wool, soak it in black paint and let
itdry. Thread it through the netting irregu-
larly, some places thick, some thin, leaving the
holes already cut clear or with just a strand
or two of steel wool across.

Back of Fire

Drilteg to take brass rods 2off

t
CE® Tl.o)

kﬂu’clr wire across to hold freme 4
Fig. 6.—A sectional view of the imitation coal.

Now work on the top. First make a frame
of 16 g. wire to fit round the inside of the top,
the front wire fitting behind the top bar.
Bend some more wire netting to the required
shape as shown in section in Fig. 6. Treat
in the same way as the front, irrcgularly
covering the wire netting with the steel wool
and leaving the holes clear. About 4-6 oz.
of steel wool will be required. Next fasten
down some small pieces of coal with florist’s

wire, one piece in the centre, one in cach rear-

comer and the rest anywhere. Finally paint
the lot, wire wool, coal and wire, with the
heat-resisting black paint.

The effect produced is not the same as the
commercial models, but gives a realistic effect
of a fire made of small pieces of coal just
burnt through and looks very warm. The coal
effect must not go right back to the copper
backplate or the flicker effect will be obscured.

The back of the frame can be held up with
small pieces of rigid wire or rod as shown in
Fig. 6. The reflection of these rods will be
thrown on to the back reflector’ and the
flicker fan as it travels round will play on
these and give a curling effect.

The Electric Fire

The sheet metal front is cut to size and
bolted to the frame after having a rectangle
of metal cut away for the reflector and flat
bar element if this is to be used.

The reflector is shaped as shown at A,

reflector bowed

/

L
kS .
,\\ LW ;‘/—‘ Fire bar
s
Safetysh/'e/d/ V% /
oc guard ,"I Sheet metal

or n
front panel/

s~ Threaded 8 A.\

7.—The reflector and safety shield.

in Fig. 3, with two edges forming
lips which should be drilled and
bolted to the frame. Construc-
tion of the reflector sides is also
shown. A piece of rod, cut to
length and threaded at each end
is passed through the holes in
the tabs and tightened to pull
the sides up close to the
reflector.

The elements must, in the
interest of safety, have some
form of protection across the
front and the method suggested
is shown in Fig. 7. The rods
are made from approximately
3/32in. brass brazing rods,
obtainable from ironmongers or
welding shops. The reflector is
best made from copper, then
both reflector and safety rods can
be sent for chromium plating.

The two side pieces are of
brass and they are drilled to
clear the rods. The rods are
bent as per Fig. 7 and threaded
to a B.A. size at both ends to
approximately 4in. from the
bend. Nuts are then screwed
on up to the end of the thread,
then the brass side pieces
slipped on and finally another
nut on each to lock it all
together. The threaded ends
of the top and bottom rods
are then trimmed right down to
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the locking nuts, but the ends of the middle
bar are left so that they can be passed through
holes in the front panel of the fire, locked
by nuts at the rear. Thus the guard is
easily removable in case of need.

The back of the fire should be partly covered
in, making it impossible to touch the connec-
tions. All the usual safety precautions
must be observed with regard to the wiring
and the fire should be properly earthed.
Switching, wiring, etc., will depend upon the
elements used and the maker’s particular
requirements.

All my sheet panelling was copper, a metal
which will look very well when oxidised, but
this may be too costly and, of course, any
other metal can be used, but it should be
remembered that it will get very hot when the
fire is in use.

Fig. 8 shows the other fire mentioned,
which is built into an older style fireplace
and which does not include a bar-type element.

Fig. 8.—The author’s second fire.

First Electric Train to Use Germanium Rectifier

HE first electric train in the world to be
fitted experimentally with a germanium
rectifier for converting alternating current
from the overhead wire to direct current for
driving the traction motors has completed
successful trials on the Lancaster, Morecambe
and Heysham section of British Railways
(London Midland Region). These trials were
undertaken in conjunction with the British
Thomson-Houston Co., who have carried out
important pioneer work in this field, and who
have produced the rectifier unit used on the
train; this unit is of 750 kW capacity,
arranged for full-wave rectification.

The conversion of the train to accommodate
the germanium rectifier unit was carried out in
the London Midland Region’s workshops at
Meols Cop, near Southport.

The experiment is of particular interest in
view of the British Transport Commission’s
recent decision (which is subject to the
approval of the Minister of Transport) to
adopt for future electrification the 25 kV
s0-cycle alternating current system with over-
head conduction. The Eastern Region line
between Fenchurch Street and Bow Junction,

on which further trials are being made, is at
present electrified on the 1,500 volts D.C.
system, and the trial runs have therefore to be
made at night when the D.C. can be switched
off and an A.C. supply put on the overhead
wires at 6.6 kV. (This is the voltage to which
the new B.R. standard of 25 kV will be reduced
when the conductor-wires have to be carried
under certain bridges and tunnels, and at other
places where clearances are restricted.)

Germanium is a comparatively rare metal
found in certain ores, such as silver and zinc.
It has properties akin to those of the crystals
used in early wireless sets, and acts in a similar
way to a radio valve. By passing an alternating
current through a series of germanium wafers,
the A.C. is converted to D.C. before reaching
the traction motors. This enables the robust
characteristics of the D.C. motor to be
retained, while obtaining all the advantages
of A.C. supply.

WIRE AND WIRE GAUGES
3/6, or 3/9 by post

From George Newnes Ltd.,, Tower House,
Southampton Street, Strand, London, W.C.2
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NEWNES PRACTICAL MECHANICS

HE radio equipment. for controlling
model aircraft can very well be that
described in the September and

-October, 1955, issues of PRacTICAL
Mecuanics, In these issues were described
a single-valve super-regenerative receiver of a
type which is very widely used for model
control and the associated transmitter. For
model aircraft work, however, every fraction
of an ounce is important and the receiver could
be made up on a slightly smaller base. The
meter socket as originally described will
also be inconvenient for most aircraft, and
a suitable metering point should be made on
the fuselage. The meter should be fixed here
for tuning up and then withdrawn for flight.
The photographs of Mr. T. Rickelion’s

$pot directly overhead, which is, for model
worst  possible

aircraft work, the

Saitable
Model
The type of model

aircraft to be employed

for radio control should
have certain attributes.

It must be robust,

easily constructed, large

enough to carry the
radio, batteries and con-
trol gear and have in-
herent flying stability
to enable the model
to recover from any

Type of

“Radio Queen” (Fig. 1) clearly show
his meter in position. The receiver should be
suspended within the fuselage from taut
rubber bands which will permit considerable
freedom of movement, absorb engine vibra-
tion, and at the same time protect the receiver
in the case of a hard landing.

The transmitter can make use of the
quarter-wave  vertical aerial (8ft. 6in.)
as originally described, but for model aircraft
use many enthusiasts prefer a “ Vee”
type of half-wave dipole. This consists of two
8ft. 6in. rods (either sectioned or telescopic
for transport) mounted as shown in Fig. 2.
An' array of this type produces a stronger and
better radiation pattern than the vertical
aerial. The energy from the transmitter
is directed in a lobe vertically upwards and
extending almost to ground level on each side
of the aerial at right angles to the axis of
the aerial rods. A vertical aerial has a dead

peculiar attitude which

the inexperienced
pilot can so easily
produce.

In order to meet these
requirements we would
suggest a fuselage of
rectangular section,often
referred to as a “ Slab
Sider.” Models of this
type can' be made to
look very realistic, are
easily constructed, and
readily repaired should
damage be sustained.

The size depends on
the complexity of the
intergear intended, but
it is strongly recom-
mended that the beginner
should stick to simple

mMicro -switch for
keying Transmitter

place.

Atrcraft (Sequence System)

which will enable him
It is

rudder control, r
to execute most known aerobatics.

suggested that the wing span should be
between 4ft. and 5ft. with a wing loading of
between 1202s. to 140zs. per square foot. The
front end of the fuselage should be sheeted
from the nose to the rear of the cabin as
this is where all the radio weight is carried
and most damage sustained in the event of a

Fig. 1.—Two views of Mr. T. Rickelton’s
“ Radio Queen.”

hard landing.  The tailplane area should be
approximately 30 per cent. of the main plane,
whilst the fin should be in the region of
9 per cent. and the rudder 25 per cent. of
the fin area. It is more effective to steer by
moving a large rudder a small amount than
vice versa.

There is a considerable freedom in the
choice of engine to be employed as either
glow-plug, diesel or petrol is suitable, but
for the size of plane suggested the
engine should not be less than 2.5 cc. in

- capacity.

v
100° goprox- /
o
/ \ o
. " /
e
7’ 86

Transmitter

Insulated
mounting

Aerial coupling loop
(coupled to Anode” coil of Tansmitter)

Fig. 2.—Vee type aerial for use with model asrcraft, giving increased’
i radiation and a better field stremgth pattern.

-
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Simple Control System

The easiest mechanical method of obtaining
controlled rudder movement in a model
aircraft is by means of a simple rubber-
driven actuator, which converts the radio
signal received into controlled mechanical
movement.

rudder
Position

o |

Lert
Transmission
Oon

Neutral

Neutral
Transmission
Off

Fig. 3.—The principle of the rubber-driven actuator, showing the

sequence.

There are several types manufactured and
available through the model shops. They
usually consist of a two-armed star or pawl
driven by a skein of }in. or {in. rubber,
often only one loop being employed. Fig. 3
illustrates the principle employed. The star
is prevented from rotating by means of a
claw ended armature which is operated by
an electromagnet. When the actuator is at
rest one end of the star wheel is held against
one of the claw ends of the armature. On
receipt of a signal from the transmitter the
receiver anode current drops and the receiver
relay opens, "thus completing
a ciicuit through the magnet

Tronsmission
o
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effect upon the model. = Should the aircraft
fly out of control this system ensures the
rudder being in the neutral position, .thus
avoiding the possibility of a spiral dive to the
ground.  Its only defect is the need to
remember whether the next signal to be
transmitted will give left or right rudder.

An Escapement-con-
"l trolled Actuator
An improvement on
the actuator just des-
cribed, which will enable
the operator to select the
direction of turn at will,
can easily be made, using
a commercially manu-
factured actuator unit,
with current-saving
device embodied in its
construction. These can
be procured from most
model shops, and the
gencral arrangement of
the unit, when modi-
fied, is shown in Fig. 4
(A0 E)

The first alteration is
concerned with slowing
down the speed at which
the driving shaftand star
wheel rotate  when
released by the armature
claw. This is necessary to enable the
operator to transmit a definite signal sequence
during the period of a revolution (or part of
a revolution).

The actuator is first mounted on a piece of
thin paxolin or other insulating material which
is 1/16in. thick and shaped to fit into the
required position in the fuselage of the plane.
On the opposite side of the paxolin the driving
shaft extends through a suitable hole and is
shaped to form a hook upon which the elastic
motor is attached (Fig. 4B). On to this shaft is
soldered a toothed wheel, which is made

Right
Transmission
On

bobbin of the actuator and
creating a magnetic force
which pulls the armature claw
towards it and releascs the
star wheel. This now rotates
until caught by the claw on the
other end of the armature,
which is so positioned that it
will hold the star wheel after
a quarter of a turn and on
cessation of the signal will
allow the star to turn another
quarter ‘of a turn when the
opposite end is caught by the
first claw. This operation is
repeated for each signal trans-
mitted. To complete the mech-

This wire
“Eorthed
Yy
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teeth, whilst a smaller wheel used by the
writer has only 24 teeth. (The number of
teeth is not important.) The discs should
be made from steel, as a softer metal will wear
too rapidly. C and D in Fig. 4 illustrate these
stages of the construction. The finished
toothed wheel is soldered to the actuator drive
shaft so that it is approximately iin. from the
baseboard and rotates truly. When finished,
the drive shaft must be perfectly free to turn.
An escapement is now made from a piece of
thin steel sheet about 23 or 24 s.w.g. This
is shaped as shown at D in Fig. 4 and drilled
to take a brass tube which acts as a bearing on
a 6 BA bolt; this tube is soldered at right
angles and protrudes }in. on each side.

A hole to take the 6 BA countersunk-headed
screw is drilled §in. from the centre of the
drive shaft on the centre line of the paxolin
and a fin. long 6 BA screw fitted and locked
up tightly with two lock-nuts. The escape-
mént is now mounted on this and held in place
with a washer and * Simmonds ** self-locking
nut, which is taken up until all surplus play is
restricted, yet the escapement is perfectly free
to oscillate.

The vertical edges of the escapement are
now filed and adiusted until when one side of
the escapement enters a toothed groove the
other side of the escapement rides over a tooth
into the next groove. This causes the escape-
ment to rock quickly and retards the speed of
the driving shaft. This speed can be further
reduced by adding weights to the wings of the
escapement. The correct speed is about
4-1 sec. per revolution. Weights can be
added simply by adding blobs of solder to the
wings of the escapement.

Alterations to the Actuator

The type mentioned has one wirc from the
electromagnet earthed, i.¢,. taken to the mectal
frame of the actuator. This feature will be
ecmployed later to obtain another channel of
control.

The clawed armature is first removed and a

iamecimrEzsnsse s}

o

\//6 Brass rod
cranked and
soldered in place

anical application it is necessary
to attach a crank to the spindle
of the star wheel which, when
coupled to the rudder by means
of a hairpin loop within which it rotates,
moves the rudder to the desired position.

During the absence of a transmitted signal
the crank is arranged to be in a vertical
position. On receipt of a signal the crank
moves a quarter of a turn to a horizontal
position, thus moving the rudder to the left,
where it stays for the duration of the signal.
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