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Two popular
types. In a
range of sizes

to grip from g,
’: *” to 2”.
i Delivery

. from
& Stock.

s &
300

A drawing
board clip.
Plated finlsh, J’e-
tivery from Stock.
4]- doz. plus P.T.

The most compre-
ensive and
informative text
book on springs
vetpublished.
1076 post free.

Sole Makm:- .
HERBERT TERRY & SONS LTD. REDDITCH.

London - Birmingham < Manchester
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SCALE MODEL

PERMANENT WAY =«
for Gauge (0} /?az/Way .

Now avanABLE Fom Stock

Easily the most realistic, durable and quictest running track ‘made.
slide-on chair—an exact fit on rail.) Available with book of instructions and speciai
jigs for easy assembty.

{Note the new

Scale Track parts for Gauge ‘O PRailways.
RAILS, Steel 36in. tengths BATTENS, longitudinal 36in. ée;ngt.hs

5/- per doz. lengths - per doz.
RAILS, Brass 38in. lengths PANEL PINS®. 641, per packet

12:- per doz. lengths CON’DUCTOR RAIL CHAIRS lorelecsrifvinz ’
CHAIRS. Slide-on Pattern. o 3/6 per 100 the track 8/6 per 100
FISHPLA' 7d..per dozen INSTRUCTION BOOKLET . 8d. each
SLEEPERS Sln long 3/8 per 100 TRACK LAYING GAUGE ... 1/6 each
HOLDING-DOWN SPIKES... 6. per 500 CHAIR FIXING JIG . 29 each

As an example of the low price of these materials, the cost for constructing IBft of track is
-E) 8s. (with brass ralls)—lls (with steel rails).
above, 9s. 6d.

“BASSETT-LOWKE PUBLICATIONS?”

Send ld. stamp for BPII2 a new brochure giving details of all catalogues, booklets, etc.,
devoted to models and model-making.

BASSETT-LOWKELTD.
NORTHAMPTON

112, High Holborn, W:C.I.
28, Corporation Street,

sHatis,
A4 !o;,:}‘

3'5 London :
b Manchester. :.

Brass conductor rails for electrifying the

-
TRIAL SBY Q%

ANANUANENANS SNANAANT

1 JOHNSON CHEMICALS

if youu have a camera send for

this Trial Set of Chemicals

Doing the work yourself is half the fun of photography. You save
money and have no end of a thri!l in making the negatives and
getting a few printsfrom them. It’s quicker,

too. You see the results within a few hours

of taking the snaps. Start, right away, by TT:(EU;T,iL
sending for this five shilling trial set. It APPLICANTS

purchasing this set
will also recetve, as
a free gift, a most
nseful pocket-size
reference book with
a stiffl cloth-bound
cover. In it are two
very handy, rotating
calculator dises for

comprises :—

* 1-0z. (25 cc.) bottle of the famous AZOL
developer.

* g-oz. tin of Acid Fixing salts.

* 2 M-Q Pactums, print developer.

* 1-0z. (25 cc.) bottle of 142. -

* ;i ;}:ggg of Contact paper, size 2} x mg,,/;"z,_g ‘,’if’"jé;'fi

k S. and finding the

and the easy-to-follow instruction book 0/ f;’M- & The bg_ok
HOME PHOTOGRAPHY which tells iterally Pgoked

) wrlh valuable hoto-
you how it is all done. traphic_in ;o’ima-
PRICE glon.  Just the kind

5 /_ that will help you
address in block capital letters and to obtain lots of
mark the front of the envelope includes the ‘pur- good, bright pictures.
chase tax, packing

PRACTICAL MECHANICS OFFER.
and full postage.
JOHNSONS OF HENDON, LTD., LONDON, N.W.4

Enclose P.O. Write your name and

et s il a1 X

f, /77 A
7
3

el
||\|\|H\ul!\llmlll\llllllll

Manufacturers of
DRAWING and

SURVEYING
INSTRUMENTS :

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A G THORNTON LTD

4] GARTSIDE ST MANCHESTER 3

o

SPECIAL OFFERS

IN HIGH GRADE TOOLS

Best quality Carpenter s Bash Cramps.
It x i steel b
)\ 149, 15/3. 159, 188,

and handle,

steel crocor

i dile jaws.
15/6.

American pattern Adjustable Iron

Smoothing Planes, with best quality

9Slhetﬂelt; irons 2in. Length of plans
n. .

Engineer's Table Vices
21" Steel Jaws, opens 2i°
with clamp for table or
bench fixing. 15/6.

d
Super quality Hand Grinders with
machine cut helical gears, adiustable

tool rest, complete with 6in. x ‘lin.
wheel, 35/6. With 7in. x 1in. wheel,
42/8.

Gin. wood
worker's

Allball Treadle Bushman type Log Saws, specially Vices, opens

Grinder, 6in. x suitable for quick cutting, logs,
lin. wheel, 1,000 greenwood, etc.. 24in. 11/, 30in., dhn., - steel
r.p.m. at every 14/9. These are very hizh quality

treadle stroke. with speclal quick release &:'lll% handte,

saws
complete with blade ar.ta.chmem 38/9. 11/6.
wheel and ad-
adjustable tool (. :'_ Se——
Loy cpbos Best quality Conduit Stocts and Dies (elec-

trical thread). solid circular dies ifin. diam. Set |,
1in., with dles, diestock and guides.

PARRY & SON (TOOLS), LTD., DEPT. P.M. 328, OLD STREET, LONDON, E.C.1.
TELEPHONE : CLERKENWELL 3918

Please let us gquote you for your requirements in Tools or Machines.




258

A Fine Selection of
ELECTRADIX BARGAINS

AUTOMATIC Cutin-Cutout for Bat-
tery Charging, non-mercury for 12-18-24
volts up to 25 amps. Compound wound
coil with laminated “contacts, three ter-
minals, on bakelite base 3jin. x 3iin., and
enclosed in bakelite case, 1216.

RELAYS open type with heavy contact to
carry up to |0 amps, 24 volts D.C., Ti6.
Relay and Rectifier vnit D.P.C.O. relay
and metal rectifier, 5/6 ; postage 116 extra.
VARIABLE RESISTANCES, slider type
laminated brush gear 3 ohms, 10 amps,
iN6. 6 ohms, 6 amps, 17/16. 1.2 ohms,
15 amps, 1216, Rotatary resistances com-
pnsmg resistance mats and radial stud
switch and contact arm |0 ohms, 18 amps.,
3¢i-. Carriage 216 extra.

A.C. CIRCUIT BREAKERS, 7} amps,
enclosed type, 20/-,

D.C. MOTORS 110 volts., 1/20 h.p., 17i6.
Series wound motors 50 volts with shaft
extension at both ends. 35/-. 4 h.p. 220
volts D.C. motor, 3,700 r.p.m., £5; carriage
extra.

SEWING MACHINE MOTOR, 220 volts
A.C., H25 h.p. with pulley belt and bracket,
£4/10/- Foot control §5!- extra.

GA UGES Bourdor Air gauge plus 8
minus 7lbs. 2)in. dia. luminated dial, Tié
each. 7in. dia. vacuum gauge 30lbs. pres-
sure ISlbs. per sq. inch, brass case, plain
open scale, 25i-.

MOTOR PUMPS. 230 volts A.C. for
garden fountains, 50 g.p.h., new, £6/6/-,
12 volt D.C. model for Caravan or boat,
120 g.p.h,, £5/10)-.

BATTERY CHARGER KIT, for home
charging from 230 volts A.C. double
wound transformer, metal rectifier, ballast
resistance terminals and base plate, 2  volts
1 amp., 20l-. 6 volt, § amp., 3I5/., with
connection diagram.

P.M. MOVING COIL HEADPHONES,
fess headband. Here is a wonderful oppor-
tunity to secure highly sensitive head-
phones, with coils energised by the famous
ALN| magnets. These moving coil sound
units have a 45 ohm, §in. coil. They can

also be used as miniature mikes, or as a
miniature loudspeaker if matching trans-

former is used. Size I} in. overall, in
bakelite case with 3in. front flange, As
new. PRICE EACH  5/-. Or price per
pair, 916,
HEADPHONES. For
use with crystal sets.
Bakelite case and caps,
light-weight with head-
band and cord. Si-.
Single L.R. phone with
headband and cord for
circuit testing, etc.. 2i-.
M ORSE
KIT. Comprising adjust-
able morse key buzzer,
3 plated terminals and
¥ battery holder on
polished wood base 7in. x éin., ex- A.M_, 516.
DIMMER RESISTANCES. To(ally en-
closed panel type 10C-ohms, 2 amp., or SO
ohms, L amp., 216 each. Dimming resist-
ances for stage lighting 100-5,000 watts
enclosed type, for dimming from full
bright to blackout. Send us your enquiries.
H.T. BATTERY SUPERSEDER, For
use with battery receivers, drives off a
6 cr 12 volt accumulator taking I% to 2
amps and gives from 6 volts, 110 v. 15 m.a.
or 230 v. 40 m.a. and from 12 volts, 230
volts 30 m.a. or 480 volts 40 m.a. Govern-
ment surplus machines, with two com-
mutators, ball bearings, laminated field,
insulated brush gear, 21/- eachf ; carr, 216,
SWITCHBOARDS. 500 watt, in metal
case 15in. x I5in., with doors, § mov. coil
meters, 4 vnrlable stider resistances, 3
enclosed cutouts, switches, terminals,
etc,, £4, ex-Battersea Stores.
‘TELEPHONES. House and office. Con-
structors’ parts for your own set up. Ex-
G.P.O. wall type comprising bracket mike,
transformer and condenser, magneto bell in
walnut case 8in, x 6in. x 3jin., fitted
terminals and connections, switch hook and
‘contacts, hand magneto generators and
single receivers, 35/- per pair, with wiring
diagram ; carriage and packing 5/- extra.
Please include postage for mail orders

ELECTRADIX RADIOS

2§4, Queenstown Road, London, S W.8
Telephone : MACaulay 2159

L
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Brand pew.
yds.to § OOOyds (

facturers.

Air Winistry Swurplus

HIGH POWER TE LESCOPE

Ex-ArmylNavy triple extending type.
approx. 40, ob.ectilass 50 mm. Ideal for:rifle ranges from 25

2 shots at 100 yds. easily visible), Eminently
suitable for bird watchers, military and naval cadets, coastal
observation and a- hundred
telescope is a solidly constructed instrument built to rigid
Government specifications by leading British optical manu-
Brand new, complete with leather case.

£6-10-0

(Post and packing 2/6.)

Power

and one other uses. This

COMPASS

etc.

MAGNETIC

MARCHING

Ex-Air Ministry pattern, 2in. s4.,
Moulded Case, large dial with luminous
0-360 deg. and with cardinal points shown.
bearing luminous-tipped pointer. Grid ri
taking bearings and needfe can be stopped
of an incorporated lever.

bearings can be read off. Not a toy but an
expensive bearing compass and ideal for
Map Reading, Surveyors, Seamen, Scouts,

Gardeners, Radio Mechanics, Geologlsts. Mining Enguneers. etc.,
As sold elsewhere at £3.3

Qur price

lin. deep.

Inside the lid is a slit foresight
with Juminous centre line and plated metal mirror so that

Heavy duty
North, 'marked
Long jewelled-
ng revolves for
dead by means

12/9

post free.

WIGWAM KIT

A " make your own " set consisting of
material, telescoplc mast and guy ropes,
only requires sewing and makes up into
a five panel play tent as shown, diameter
over 7fe. Sold by leading West End store
at 25s. Qur price,

(Pos!age and packing 1/-.)

5 ‘panels of red

14/9

n,
Tei:

AERO SPARES CO. (Dept. 127),

HIGH HOLBORN, LONDON, W.C.1
AMBassador 4856 (ali depts.)

PRACTICE"

TYPE ML7

WY IE ORI

; 31" HEAVY DUTY BENCH LATHE
Supplied through 1eading Tool Merchants.

Extensive
range of
accessories

MYFORD ENGINEERING COMPANY LIMITED

BEESTON -

NOTTINGHAM - -

*Phone : 54222 (3

lines)
fi

07.148A .

YOU

can hecome a first-class
RADI¢ ENGINEER

We are specialists in Home-Study Courses in Radio Engineering,
Servicing, Transmission, Television, Mathgmaﬁcs and Radio Calculations,

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

(Post coupon in

unsealed envelope
—1d. stamp.)

T.&C,

KING EDWARD AVE,,

RADIO COLLEGE,

AYLESBURY.

J o R e mem e e e e G e S S s e

L]
* Please send me free. details of your Home-Study |

1 Courses in Mathematics,

Radio and Television.

lNa.me )

: Address ..
1 M.48

June,i949_

THE BRITISH MADE PRECISION SMALL YOOLS

DGES

Dridges
= Driilk are electron-
iczlly hardened, and scien-
tifically checked and tested,
to satisfy the most exact-
iny needsof the watche
wiuker nnd engineer,

PIVOT DRILLS
For drilling very. small
holes. Range of sizes:
.05 mm. (.002%) to
Smm. (.0197%).

7.
FLAT DRILLS

Similar to pivot drills.

Range of sizes: .25 mm.

(0098) to 3 mm, =
/

(.11817).

T
STRAIGHT FLUTE DRILLS
Recommended for brass.
Range of sizes: .35 mm.
(.01387) to 3 mm. ,(
(:1181°%).

STANDARD
SPIRAL FLUTE DRILLS
Improved design for easy
ejection of swarf. Range
ofsizes: .Imm.(.0039")
to 3 mm. (.11817).

SINGLE SPIRAL FLUTE DRILLS
Fordrilling to extremely
fine limits. Range of
sizes: .| mm. (.003%%)
toe3mm. (11817,

(o2
Obtainable from your usual supplier ;
in case of difficulty write for name of your
nearest stockist. Details of Bridges
precision Tools and Speciality Instruments,
sent on request.
S. N. BRIDGES & CO., LTD.,
Parsons Green Lane, London, S.W.é

MIDLAND INSTRUMENT CO.

New Unused Govt. Surplus Stoek.
MOTORS, 21-v. A.C./D.C., fitted with
reduction gearbox, final drive operates
cam with automatic stop forward and
return, reversing, very powerful,
identical to wunit reviewed in this
periodical for automatically opening
and closing garage doors, 15 -, post 1/~
MOTORS. 12-v. 20-amp. A.C.ID.C..
{1 h.p., continuous rating, reversmg an
{deal L.T. 15'-, post 1/4. AIR
C()\lPRI"GSORS, TYPE D37/K6. size
alnvgong uin ~dia., ﬁtted spllned shnft.
00!

in 157, t°1/4. BUR
GESS ICRO S\VII‘C EG, four
different” types, 5/-, post 9d. INDI-
CATORS, panel mtg., t0 make m.e.s.
Jamp, three different types, 1/6, post
Gd WALKIE TALKIE AERI\LS.
copper collapsible, 9 sections, total
7ft., %in. dia., tapers to 332in. also
malkes a good fishing rod, 216 post Bd B
3 for-6/9. post 9d. NUTS, BOL’
WASHERS, B.A. sizes, b, as
2/6, post 9d. MAINS TRANSI-‘()R“-
ERS, input 230v, 50-cvcle, output
50v. 11-amp., or with Httle alteration,
100v. af b5} % 25/-, carriage 5/-.
ELECTRIC - P MPS, self-priming
immersible centrlfugal ty é)e delivery
10 g.p.m,, lift 25ft.. . 25/=,
post 14. TELEPI[O\"E sm con-
sists of two combined mikes and
phones, 25ft. twin connecting flex,
provides perfect 2-way commumcar.lon
self-energised, no battery required,
set complete 7/6. post 8d. P.V.C.
COVERED WIRE, single 1/044 (18
s.w.g.). in red or black, 100-yd. coils,
bargain 5/-, post 1/-. ACCUMULA-
TOR CUT-OUTS, in bakelite cases.
two types, 12 or 24v.,
7/6. post 9d.
H S, web headband. 4000 ohms
5/-. post 9d.,; moving coil headphones
7/6, post 9d.; moving coil microphones
fitted switch,.3/6, post 6d. INSTRU-
MENT WIRE, 15-0z. reels 33 s.w.g.
enamel covered. 2/6. post 9d. TOOL
SETS, consists of one ‘"Elljot Lucas *’
6in. flat nose pliers, one ‘ Terry's [
spanner sets (8 . sizes), ong

post 9d. REPEATER MO-
12/24v.. operates from . trans-
former with addition of condenser, ar
D.Ci if fitted make and break, 2/6,

Also thousands of other Interesting
items. Send for current lists, 2l|.

_cases.
MOORPOOL’
HAM 17. Tel.:

CIR(,LF BIRMING:
HARborne 1308 or 2664.
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IT°S HOME ENGINEERING

WITH MACHINE-SHOP TECHNIQUE

® Build your own radio Guillotine for shearing metal

Y1 can sunp

ALMOST ANY- chassis and 101 other gadgets from 1” to 2” and up to.r12’
5 1 § P P
THING WITH for the home; conmstruct jone  Also attachments for
PRESTACON perfect workllng Vm(;delsf ©  iercing round and square
- FROM A your own p.ans. ‘n fach, g e and for cutting circular

create to your heart’s content ;
you’ll see your work materialise and rectangular slots as well
into perfect precision produc- as for bending metal to almost
tions. The Prestacon Press any angle. - All with absolute
is the instrument tha[, for .accuracy.

the first time, brings “home
engineering to the handyman.

RAD/O CHASSIS
TO AlL SORTS
OF USEFUL |
CAPGETS!" }

® PRESTACON PRESS, s55/-.
| Complete model making out-
® Prestacon is the COM- fit with working . drawings,
PLETE Press with all neces-  84/-. Speciality kits also
sary attachments including available.

MODEL
ENGINEERING

ropv<

Obtainable from the Toy Departmznt of
A eading Stores and Model Supplies Dealers

MMustrated leaflet detailing in full the scope of the
PRESTACON PRESS available on request from

WILSON STREET, LONDON, E.C.2.

e e, ®w

20), 3|/3§:-

Two Fine Books For Model Makers :

By F. J. CAMM

MODEL AEROPLANE
HANDBOOK i

Covers the design, construction and flight .of all types of i
I model aircraft,- whether powered by engine or elastic, and :
deals with gliders, ornithopters, petrol, diesel, compressed

[ g air and flash steam engines. With 303 _illustrations.
: ' 125. 6d. net (By post 13s.)

RATCHET SPANNERS

offer ** Leytool” Raichet Spanners at
prices little above those paid for
ordinary good -quality spanners. They
save time and money because they
work faster, operate more easily, and
get into those inaccessible places where
ordinary spanners will not ‘go.

They are a sound British engineering
job, made of carbon chrome steel,
hardened all over and npegradised.
Available in 8 standard sizes to fit
150 nut sizes in B.A.,, Whitworth,
B.S.F., S.AE., Metric _and square.
Special sizes made to order.

| MODEL BOAT
| BUILDING

Explains model boat building methods, arrangements of
keels and ballast, sail planning, system of rating model
yachts, spars and rigging, steering systems, etc., and
contains details for making several model sailing and £
power boats. 6th Edition. §s. ner (By post ss. 4d.) ;

Look to lgf/oa/s'mn THE MOST UP-TODATE | di o e e e ——m e m e mm e e

Also available, Mechanic’s Set of 5
“ Leytool” Ratchet Spanners in Canvas
Wallet, 45/-.

AND EFHC]EN]’ To Messrs. G, NEWNES, Ltd. (Book Dept.), Tower House, 3
. i b ; : 1 Southampton Street, Strand, London, W.C.2. Please send me a )
i copy of MODEL AEROPLANE HANDBOOK/MODEL BOAT

’ ; DESIG N BUSLDING (Strike out title inapplicable). 1 enclose Lo Svvesamm d. 1

& W e 7 i .

2 R | NAME....oo.oooovoveroe R e B 1

Precision Ratchet Universally 4-bladed All Ltl:ytoo‘lis are ex:llir;ly 1 i
Hand Drill Spanners Jointed Pocket original and patente e-

{Mechanic's Socket Screwdriver signs. - Write for FREE | { ADDRESS. ... - I REEE B e e i

° Set) Spanners Ilustrated Booklet. i "

LEYTONSTONE JIG & TOOL CO., LTD,, High Road, Leyton, London, E.10 I ..................................................... BT |

Telephone : LEYtonston= 5022-3-4 — o - i
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LUCAS ROTARY TRANSFORMERS

Brand New in:- makers’

cartons.

12v. D.C. input ;

480v.

40 mla D.C. output or 6év. D.C. input ; 250v. 50 mi/a D.C.

output.

Approx. 2,000 r.p.m.” Huge néw
purchase enables us to offer these at only

IS/- Post Free.

‘E' VOLTAGE
REGULATORS
for controlling  high-
frequency ‘alternator.
Capacity 30 watts (80v.

A

.C.). Brand new.
CARBON
PILE 5/ N

TYPE . Post free.

ONLY

52/ 6 each

Brand New

‘F' VOLTAGE
REGULATORS
for voltage and current
control of 24v. D.C.
generators with protec-
tion against overload.
Capacity 30 watts, each
unit (twin carbon pile

type) ONLY IO/_
{Post free)

CARBON HAND
MICROPHONES

Brand new, and complete
with lead and .jack-plug.
For this month only.

2 for 3/6

(Post 9d.)

A.C. MOTORS

Add 5/-
carr. and pkg.

for

A very robust } h.p. A.C. mains (220-250v.) motor fitted with a
4in. grindstone at one end and a polishing mop at the other end.

Complete with 3ft. three-way mains lead.

Brand new. Grind-

stone and mop of finest quality. Supplied ready for use.

THE M.O.S. METAL
DETECTOR
A complete equipment
enzbling instant location
of metal underground or’
water, nails in logs, etc.,
etc. Also suitable for
veterinary surgcons.
Complete (less batteries)

£7 .7.0

{carr. and pkg.
151}

\

MORSE BUZZEBS
An ideal training outfic
comprising a buzzer,
morse key and battery
bracket wired to solid
base-plate. Brand new.

ONLY 3/-

Batteries, 2/~ extra.

with instruction manual.

M.‘ @0 SO

- Post free.

THE RADIO CENTRE,

33, TOTTENHAM COURT ROAD,
LONDON, W.l.  MUSeum 6667-8-9

NEWNES PRACTICAL MECHANICS

June, 1949 )

The ‘‘ Haydon *’ Tri-Cone Radio

Receptor gives you the world's

stations and cuts out aerial
interference.

. |PAT PROV- AFP: 33 3 29

Immense all-round pick-up on
short-, medium- and long-wave
bands.

Incorporates  static _discharger,
lightning arrester and special
interference eliminator.

Absolutely. revolutionises radio
listening.

Operates all types of radio

receivers.

Non-rusting 7copper, durable

construction.

Easy fixing to walls, chimneys,
poles, roofs—indoor and outdoor.

Neat appearance.

Has no equal in the world as an
aerfal feeder. ;

PRICE £4i5/- complete with 40 ft:

co-axial cable. Ready to erect.

Carriage, packing paid in British
Isles. Abroad, extra.

bbtainable from —_

W. HAYDON

Inventor, Patentee, Manufacturer,
HOUSE, MOORLAND

ELECTRA
WESTON-SUPER-MARE,

RO AD,
SOMERSET

e T e R T e
Largest stocks,

best selection g ‘L YB E S 55 A L E

and Bargains in Ex:Services Radio and Electronic Equipment

VOLT-OHMMETER

Brand New in tropical

Brand' New Porble
picking.

E.336. With shoulder-length carrying sling.
\ Scale, calibr:ted. Ex-R.A.F.
0-5,000 ohms.
-85 MJA. MINIATURE
g';i?v- ELECTRIC
Range of )\g;:':er. MOTORS
o-5ED nOgPRs- Es24. for 24 volts D.C.
0-5,000 ohms, Smnllh dlirpcnsi‘ti)ns 3
Length 2} ins., dia 1}
60 M/A. in. (with J-BA’ fixing
1.5V lugs). Totally enclosed

Voltage range can easily be
extended by adding resistance
to suit individual requirements.
Meter is contained in black plastic case, size 33 in.x3}in.x2}
in., with unsplinterable glass front and removable back having
a1} the instructions for use printed on it. 16/6d. each.

die-cast body, finish
grey. A 4 mm. shaft,
+in. long, is available
for coupling.

5/11d. each.

ALSO COMBINED BROADCAST-TELEVISION AND TRANSMITTING MODELS
THE NEW PLASTICAST

H[]W AVA”.ABI.E ' GLASS CLEAR RESIN

NO SPECIAL PRECAUTIONS NEEDED TO AVOID AIR BUBBLES.
HAS OVER TWELVE MONTHS LIFE WHEN STORED IN A COGL

PLACE. MAY BE MOULDED GLASS CLEAR,
OR USED WITH FILLERS FOR VARIOUS COLOURING AGENTS
) CHEA:PNESS. SUPPLIED.
2]/6 COMMENCING OUTFITS 5]/6
“  CONTENTS '

FLEXIBLE MOULDING COMPOUND FOR MAKING MOULDS :
COLD OR HOT SETTING GLASS CLEAR LIQUID RESIN : PLASTAID
ADJUSTER : CATALYST : ACCELERATOR : FILLERS : COLOURING
AGENTS : INSTRUCTIONAL BOOKLET : MEASURING VIALS : BULK
SUPPLIES OF MATERIALS ALSO AVAILABLE
DESCRIPTIVE BOOKLET ON RECEIPT OF 2/6 P.O.
SEND 2id. STAMP FOR LEAFLET.

'SOLCRAFT PRODUCTS, 372, PORTLAND ROAD, HOVE, SUSSEX

Gear Drive Unit.

Ex-R.A.F. All orders Carriage or Postage and Packing Paid
Gyro Anglir.!g Brand New, in maker’s cagtons.. — — =
Power Unit A UNIVERSAL ELECTRIC MOTOR i
Directional Control By simple external wiring, full data supplied, for 220- E }

250 volts, A.C. or D.C. mains.

New method gives better than
! h.p.

Motor Generator type 29.
Size 11 x 5} x S}ins.

Input 24V. 16A. Output ._,
1,200V. 200 A.

Ideal for light bench work. A 1in. spindle is available
{(when the fan is removed) for driving. 25/= cach.

Interested in Petrol Electric Generators ? Large
selection in stock, ask for special list.

Comprising 24 volt
D.C. motor with worm
gear drive allowing for
360° rotation 8 times
per minute. All bail
race type bearings. Can
be wired for .either
clockwise or anticlock-
wise rotation. Housed
in die-cast box § x § x
2iins. In wood transit
box, with hinged lid.

12/6d. each.

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

CLYDESDALE ;.75 e 2R0GE STREET

co. LTD. ® GLASGOW . C5
'Phone: SOUTH

2706/9.
Send now fer new Hlustrated 112-page List, No. 5.  Please print Name and Address.
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LATHES . WLLNG HACHINES

ACME SERIES OF LATHES NOS. A & Al

| FULL LISTS FROM :—

). WILLIMOTT & SON, HALLAM ROAD, BEESTOR, NOTTS. ;ﬂ
= = e el - , : N |
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i These hand-sets are complete with microphone and earphone, and built-in press
to talk switch. They can be fitted into existing bell circuits without extra
wiring, and provide the basis of an efficlent telephone installation—brand
new and perfect. Price 12/8 each—wiring diagram supplied. Order Item No. 302.

» These are precision
Pl L OTS C 0 M PASSES instruments, designed
for working in aircraft, but sujitable for all situations. especially
ships, etc. The compasses are for horizontal mounting, and are
complete in spring loaded shockproof case with fixing lugs. The
movement is alcohol filled. and the diameter across the face is
43in. Face is calibrated in-degrees. and cardinal points are boldly
marked-—complete in wooden transit case—14/6 post free. Order
Item No. 164 -

MAINS/BATTERY MOTOR FITTED WITH GEAR BOX
Ideal for drlving large-sized models or, with gear box removed, for operating a
small buffing wheel, or stmilar. These motors measure 7Hn. x 3! in. high. they will
run off D.C. betwegr 6 and 24 volts or from A.C. or D.C. malng, any voltage. Speed
is 2,000 revs. approximately. Price 15/- post free. Order Item No, 134,

These are devices Intended for “remote turning

MAGSLIPS (Selsyns) operation without mechanical coupling. If you
connect two or more Magslips into a common circuit, and energise each from an
A.C. supply, then the movement of one magslip is automatically and -exactly
followed by the other magslip or magslips. Magslips operate off 50 cycle 230 v.
supply. Wiring data supplied. The price is 35 - each, plus 1/6 postage and packing.
Order Item No. 256.

AR These measure 2{in_ long, just over 1in. wide, and are very

B MAGNETS useful for performing interssting experiments and amusing

- trlcks. Price 1/3 per pair, post free. " Note—we are giving awgy one pair of these
magnets free to everyone who subscribes to our new publication EXPERIMENTERS’
GAZETTE."” So send 16 for the next nine issues,

THERMAL DELAY‘ UNIT This comprises a bi-metal strip which

g - when heated distorts and makes contact
through a pair of stlver points. There are dozens of different applications for
this unit, and the most popular one is for causing lights to flash on and off. The
current feeding the lamp is passed throueh a coll (heat coil) of resistance wire, after
the current has passed for a brief-period the resistance wire would have warmed up
the strip sufficlent to cause it to distort and break the circuit,
broken the strip cools down and makes contact again, and thus the light flashes on
and off. Price 3'9 post free. Order Item No. 200, N

DINGHY MASTS_TELESCOPIC (rast, 218 & Lotis udhe s n

small dinghys. They are made from dural, in sections,- which collapse one Into
apother, when collapsed they measure 15in:, and when extended almost 9ft, Weight
is less than i lb.—diameter at thick end iin.. at thin end -just over }in. These
dinghy masts make excellent telescopic fishing rods, and can also be used for a variety
of other jobs, such as television aerials, car aerials, or even as a device for Golfers to
hook golf balls out of the brook. Price, while they last, 7/6 each, post free. Order

Item No. 24.
L ES 1, Electron House, Windmil
_A 2 | Hill, Ruislip Manor, Middlesex

w. D.

HIGH FIDELITY
REPRODUCTION

S. 6. BROWN, Type ‘K’

Moving Coil Headphones supply
that High Fidelity Reproduction
demanded for DX work, monitor-
ing and Iaborafory purposes, etc.

OUTSTANDING
CHARACTERISTICS
D.C. RESISTANCE 47 Ohms.
IMPEDANCE 52 Ohms at 1,000 c.p.s.

SENSITIVITY, 1.2 x 10—12 watts at | ke.
0002 Dynelcm?2.

PRICE £5.5.o PER PAIR

Descriptive Literature on request.

TYPE <K’

Your local dealer can supply,

For details of other S. G. Brown Headphones (prices
from 30/- to 77/6) write for illustrated Brochure *“P.M."”

] £ o
Telephone : Watford 7241 .4 r T = 9

SHAKESPEARE STREET, WATFORD, HERTS

When the circuit {s -
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HOUSES - SHIPS - ASHTRAYS - BOOK-
ENDS - SIGNAL CABINS - RAILWAY
STATIONS - AIRPORTS - DOCKS
RELIEF MAPS - PLAQUES - MODEL
FURNITURE - INKSTANDS - PAPER
WEIGHTS - MODEL [FIGURES AND
ANIMALS ETC.

SIMPLE TO HANDLE - [INEXPENSIVE

The Instruction Book illustrated tells you how

to make such models as above, without special tools or

skill, in Sankey’s ‘‘ Pyruma * Plastic Cement. This

material, modelled while plastic, dries or bakes to

stone-hardness, ready for -painting according .to

instructions. Obtainable at local ironmongers, hobbies
shops and art material dealers.

-Get Instruction Book by sending 4d. in stamps to the
address below

ESSEX

‘Est. 1857

ILFORD
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PREPARE FOR COMPETITION-NOW!

As the Engineering Industry swings into its normal stride, the inevitable competition

for thé secure and well-paid posts will return. It is the man who stands out from the
rest because he is technically trained who will be in the happy position of taking over
the more responsible, more secure, and better paid positions. ‘“ ENGINEERING
OPPORTUNITIES ' will show you how to get this all-important technical training
quickly and easily in your spare time. This 100-page book is full of valuable information
and explains the simplest way of preparing for recognised Examinations. Among the
courses described are :

MECHANICAL ENGINEERING GROUP ELECTRICAL ENGINEERING GROUP

A.M.1.Mech.E. Mining Practice A.M.LEE. Efectricity Supply
A.M.LED. Estimating City & Guilds Electrical Meters
City & Guilds Foremanship General Efectrical Eng. Electrical Design
General Mechanical Eng. Jig & Tool Design Alternating Currents tllumination '
Diescl Engines Viewing & Inspection Power House Design Installations
®Draughtsmanship & Tracing Welding Traction Telégraphy
Works Management Sheet Metal Work Mains Eng. Telephony

Press Tool Work Maintenance Eng. Mining Etectrical Engineering

Pattern Making Metallurgy

Foundry Practice

A.M.LP.E.
Commercial Eng.

AM.ICE.

Inst. Mun. Engineer
AM.1Struct.E.
M.R. San.l.

City & Guilds
Sanitary Inspector
Specification
Structural Design

AR.LB.A.
F.R.LC.S.
M.LH. & V.E.
1.O.B.

LALL

-nr>

SURVEYING AND

Refrigeration

COMMERCIAL ENGINEERING GROUP

Cost Accounts
Languages

CIVIL ENGINEERING GROUP

Mining Surveying
Road Eng.
Hysdraulics
Municipal Eng.
General Civil Eng,
Struceural Eng.
Reinforced Concrete
Raifway Eng.

BUILDING GROUP

Costing & Valuations
Heating & Ventilating
Clerk of Works
Surveying & Levelling
Building (alf branches)

WIRELESS GROUP

A.M.Brit.l R.E.

C. & G. Telecommunications

General Wireless
Short-wave Wireless

Advanced Wireless

Radio Servicing

Television

Sound-film Projection Eng.

AUTOMOBILE ENGINEERING GROUP

AM.IM.L

City & Guilds

Automobile Repairman
urse

General Autcomobile Eng.
Garage Management
Electrical Equipment
High Speed Diesels

AERONAUTICAL ENGINEERING GROUP

A.F.R.Ae.S.

R.AF. (Maths.)
Pilots® Licences
A.R.B. Licences

Aero Engines
Navigators® Licences
Aeroplane Design
Meteorology

UNIVERSITY DEGREES

London Matriculation
School Certificate

University Entrance
Intermediate B.Sc,

® Qur Diploma is accepted for Graduateship of the Inst. of Engineering Draughtsmen and Designers.

WE DEFINITELY GUARANTEE

“NO PASNS—NO® FEE”

If you are earning less than £10 a week you cannot afford to miss reading ‘‘ ENGINEERING
OPPORTUNITIES ""; it tells you evervthmg you want to know to make your future secure, and
describes many chances you are now missing. In your own interest we advise you to write for your
copy of this enlightening guide to well- pand posts NOW—FREE and without obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

410A, SHAKESPEARE HOUSE, 17, STRATFORD PLACE, LONDON, W.1
THE B.LE.T. IS-THE LEADING INSTITUTE OF ITS KIND. N THE WORLD
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SUBSCRIPTION RATES
including postage for one year
Inland - = = [0s. 6d. per annum,
Abroad - - -  [0s. 6d. per annum.
Canada - - - 10s. per annum.
Editorial ang Advertisement Office : ** Practical
Meéhanics,” George Newnes, Led.
Tower House, Southampton Street, $trand, W.C.2
'Phone : Temple Bar 4363
Telegrams : Newnes, Rand, Londen,
Registered at the G.P.O. for transmission by
°  Canadian Magazine Post. i
Copyright in all drawings, photographs and articles
published in ** Practical Mechanics” is specially
reserved throughout the countries signatory to the
Berne Convention and the U.S.A. Reproductions
or imitations of any of these are therefore
expressly forbidden.
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Owing to the paper shortage * The Cyclist,"" ‘‘Practical- Motorist,” and ** Home Movies™" are
temporarily incorporated.

Editor: F. J. CAMM

VOL. XVi

JUNE, 1949

No. 188~

FAIR COMMENT

Model
Series

IN the next issue of this journal a new series

Engineering Practice: New

entitled Mode! Engineering Practice, upon

which .I have been engaged for some *

time, will commence. The series was really
suggested to me by Mr. W. J. Bassett-Lowke
about two years ago during the Model
Engineer Exhibition, when he was inspecting
some_of my own models. He was kind
enough to comment that the large number of
models I had made would form the subject
of an cxhibition on their own !

It was his opinion that as model engineering
practice differed in many important respects
from ,skilled workshop practice it would be
of great service to amateurs if there existed a
comprehensive source of information on it.

A model engineer, for example, often must
build up a complicated shape, because it
would not pay him to make a pattern and have
a casting made from it. The model engineer
has not available all of the machine tools with
which a factory is equipped, nor in some cases
can he afford a full kit of handtools. His lathe
is not the complicated device used in the tool-
room; he has not a milling or shaping
machine, and he must perforce cut gears by
means of an overhead attachment to the lathe,

In this new series, therefore, I shall deal
with tools and their use; the equipment of
the home workshop ; the production of simple
castings from home-made moulds ; pattern
making ; lathework, including wood-turning ;
hand processes such as filing, scraping, and
lapping ; drilling ; screw cutting ; soldering,
brazing, and welding; riveting; finishing,
including simple electro-plating ; sheet metal
work ; gear cutting; making and reading
drawings ; model standards ; marking out;
workshop calculations ; and give examples of
the methods employed in making model
locomotives, model boats, model aeroplanes,
and other working models. Where necessary
the work will be photographed in progress in
my own workshop.

Many readers, since the first issue of this
journal went to press, have been attracted to
the fascinating hobby of model engineering,
and some as a result have made engineering
their profession. During that time I have
received numerous requests for an encyclo-
pzdic work on the subject and, indeed, model
suppliers have many times suggested that I
should prepare such a manuscript.

" Now that it is complete I hope that model
engineers, and particularly members of model
engineering clubs, will make. the fact known
‘that publication commences with the July
issue.

By THE EDITOR

‘Prize for Lathe Design

THERE are on the market many excellent
lathes at quite modest price suitable for

amateurs, and my advice to those wishing to

take up model engineering is always to buy the

best lathe that can be afforded.

The sphere of model making which can be
undertaken without a lathe is strietly limited.
There are, however, many who either have
not the money to purchase a lathe or who
prefer to make one, if they have the machine-
shop facilities. Home-made lathes, however,
are seldom satisfactory, for the simple reason
that few have the facilities for machining the
castings and aligning the heads. If this part of
the work is to be put out the final bill is greatér
than the cost of a lathe.

There is a demand for a small agd ‘sijiple
lathe somewhere between the watchmakér’s
lathe and the somewhat larger centre lathe.
Following up our very successful competition
for fountain-pen designs, I now invite readers
to submit designs for such a lathe, with the
incentive of a £20 prize for the winner. Other
designs published will be paid for.

It is important to note that the design must
comply with the following conditions :

1.. It must be a workmanlike tool, and not
a crude affair mounted on a converted
sewing-machine stand.

2. It must have a fully compound slide-
rest, be screw-cutting and back-geared.

3. It must have a draw-spindle headstock
and tailstock suitable for standard collets.

4. It should be of 33in. centre height and
have a gap bed. It must have a screwed
tail-stock spindle.

5. Additional marks will be awarded for
useful attachments such as gear-cutting,
keyway-cutting, etc.

6. Drawings must be to scale—preferably
half size.

7. The lathe, may be bench mounted or
designed as an integral unit with its
stand.

8. A pump for delivering cutting lubri-
cant must be incorporated.

9. The lathe must be capable of operation

by treadle or electric motor.

Entries must be received not later than

September 1st, 1949. Drawings should

be sent rolled and addressed to “Lathe,”

The Editor, PrAcTIiICAL MECHANICS,

Geo. Newnes, Ltd., Tower ‘House,

Southampton Street, Strand, W-.C.2.

10.

Radio Control -of Models

T*HE radio control of models is developing.
Several successful radio-controlled model

aircraft arc: now- being regularly flown by-

members of the S.M.A.E. A national contest
for such models is to be held under the
“auspices of the Society this year for the first
time, and there is an international contest at
Paris on June 12th, where this country, it is
hoped, will be represented. Some of the
members of the Society have also successfully
operated radio-controlled model boats. One,

indeed, has full differential left and
right rudder control, as well as stop,
start, and reverse motor control.

It should be pointed out that such
models are very costly and difficult
to adjust. The Radio Controlled Models
Association has been formed to foster
interests.

Control-line Flying

APROPOS ‘my comments on control-line
flying in the April issue, I have received

a few letters from enthusiasts expressing the

opinion that it is not dangerous when under-

‘taken under conditions recommended by the

SMAE. My only concern is that the

“authorities may once again ban the flying of

petrol models unless this new pastime is
conducted under rigid conditions. Experi-
enced aero-modellers will naturally take every
precaution to ensure that their tethered
models are flown under conditions of safety
so far as the spectators are concerned. It must
be remembered, however, that there are many
persons flying control-line models who are
not members of clubs, and it is these who are
likely to be a source of danger to spectators
and to themselves, and thus bring the sport
into disrepute. It is this promiscuous flying
of what can be a dangerous sport which I
know is agitating the minds of the authorities.
Not all of these model flyers are experienced ;
indeed, many of them are schoolboys.
One letter I received from R. S. Lowe, of
Camberwell, S.E.s, is typical of the viewpoint
of schoolboys. He expressed his views in
somewhat violent language, a mere display.
of uninformed criticism by an inexperienced
beginner, which schoolboys as well as others
presume is an effective way of disarming too
shrewd a criticism; he finally withdraws his
arguments and apologises for them! I think
that the S.M.A.E. will support me when I
say that they as well as I am opposed to un-
controlled model flying, which many presumc
to think is control-line flying. Therc
certainly should be some age-limit imposed
or some examination so that the enthusiast can
demonstrate his ability to indulge in control-
line flying with safety to himself and to others.
Some form of licence, in other words—each
licensee to give an undertaking not.to fly such
models’ except under agreed rules.—F.]J.C.
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Operational Details and Applications

T is impossible to say who actually
I invented the silk screen process, but
according to Mr. Young, one of the
directors of Silk Screen Arts, Ltd, of
Shirley, who recently conducted me over his
factory that I might see the process in opera-
tion, the art of printing designs through open
stencils, upon which modern practice is really
based, dates back to ancient times. The
method used in those days involved the cut-
- ting of open designs in stiffened fabric or
lacquered papyrus, after which the colour was
- applied to the receiving surface by brushing
or stippling. The early stenciller also had to
devise a method of holding _the design
together after the unwanted parts of the
stencil had been cut away, and in some
instances human hair was used as strengthen-
ing ties. Apparently the stencil cutter pulled
out strands of his own hair as he worked.
It is from primitive methods such as these
that the modern methods of silk screen print-
ing have been developed.

Many Applications

Providing a reasonably’ smooth or soft
surface is available it is possible to process
direct, and without any transferring, on to
such widely different materials such as ply-
wood, plastics, perspex, metals and sheet or
plate glass. Mr. Young informed me that he
had introduced a method of laying down a
specially pigmented ink on previously treated
aluminium so that the printed design would
not flake off when the aluminium was bent
but would stretch like elastic.

Mounting' the Silk

Briefly, silk screen printing apparatus con-
sists of a wooden frame hinged at one end
to a flat bed over which is stretched the
“screen ” of silkk. In Fig. 2 a workman is
seen testtng the sitk for tightness. It should
be free from wrinkles, otherwise it will spoil
the stencil. The bed to which the frame is
attached is generally faced with aluminium
or glass. ~= The material on to which the
design is to be printed is then: fitted into
registers on the bed, the screen with the
stencil attached is closed over it and a rubber-
edged squeegee is- used to press the paint
through to the printing materials. Fig. 4
shows this operation in progress. On the
left an operator is séen inserting the printing
material under the silk screen ready for print-
ing, whilst on the right the design is being
pressed through the screen by means of the
squeegee. Noté that the squeegee is drawn
towards the operator.

Stencils

Of the various types of stencil used in silk
screen printing the simplest is of course the
paper stencil. This is cut by hand from a
sheet of thin paper, and loose centres are held
in position by means of “ties” of paper left
in as in ordinary stencils. The completed
stencil is then backed by a piece of plain
paper and placed on the bed of the machine,
the screen is closed and the paint run over
and pressed through it by means of the
squeegee.  The tacky nature of the paint
makes the stencil stick to the silk. As an
alternative gum is sometimes used to fasten
the stencil t6.the silk. A sharp knife is then

By OUR SPECIAL CORRESPONDENT

used to'cut away the paper “ ties,” care being
taken not to damage the silk in the process.
Use of “Profilm”

If more detail is required in the design
than can be obtained with a paper stencil

AR -

the stencil is cut on * Profilm.” This consists
of thin transparent. paper having a waxed
film adhering to it. On top of the wax is
a thin paper sheet coated with shellac. As
the complete “film™ is transparent it is
placed over the original drawing whilst béing
cut. The shellac-coated surface is placed
uppermost on the design and the stencil is
cut into it. Extreme care must be shown
by the cutter, as he must only exert sufficient
pressure on the knife in order to cut through
the shellac and layer of paper and leave the
Jissue backing intact. The unwanted portions
of the stencil are then removed. The method
of attaching this type of stencil to the screen
differs from the previous method in that it
is ironed into the silk with a warm flat-iron.
Upon removal of the melted wax backing
sheet the shellac paper stencil is left adhering
firmly to the silk. Once the printing has
been completed the silk can be washed out
with spint and the silk used again. As
against the use of the stencil, it is possible
to paint over the silk screen leaving un-
touched the portions through which the

Fig. 1.—Preparing the stencil from the finished desig)t.

printing is done. With this method, however,
it is not easy to make corrections, so. it is
seldom used. Obviously, each colour that
goes to make up the -design requires a
separate stencil. Referring to Fig. 4, a
number of drying racks can be seen in the
background. As one colour is printed it is
placed in these racks until they are full.
The first printed sheet is then dry and the
second colour can be
applied. In this way
very little time is lost
in the drying process.
I saw a number of
finished posters, each
aving the appearance
f being hand-
painted, and .the per-
fect register of the
colour speaks for the
efficiency of silk
screen’ printing seen.

Photographic Sten-
cils

Photographic sten-
cils are sometimes
used, and these are
applied to the silk in
various ways. The
silk can be photo-
graphically sensitised
and the design
printed on it by
exposure to light, as
in the normal photo-
graphic process. When
the image is developed
the light - hardened
gelatine remains ~ in
the silk, the washing

process leaving gaps
through which the
paint is squeezed

during printing, This
method has a number
of disadvantages, chief
being that it is impos-
sible to obtain perfect
colour register.

This method has
now been superseded, and the film image
is now laid on a temporary paper sup-
port and not direct on to the silk.
The wet gelatine film is then pressed into the
silk. As the film dries the temporary paper
support comes away. This method gives a
really sharp stencil and perfect colour
register. Non-distorting supports prevent
distortion of  the silk during the drying
process.

Speed of the Process

That orders can be speedily carried out

is proved by the fact that given a fairly

simple design a good operator can turn out

1,000 printed copies a day. As an instance
of this a firm approached Mr. Young during
the power cut, when the use of machinery
was considerably restricted, with an order for
70,000 display posters.  Silk Screen Arts,
Ltd,, working on hand-operated screens,
managed to complete the run in just over
four days. This firm have certainly done
quite a lot of pioneering in the field of silk
screen printing. During the war their secret
method of printing on glass was of consider-
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SHOWING OPERATIVES AT
WORK iN THE VARIOUS
DEPARTMENTS OF THE

SILK SCREEN ARTS,

FACTORY AT  SHIRLEY,

CROYDON.

Fig. 3.—The art department where a team
of highly qualified draughtsmen and draughts-
women are busilty employed  producing
elaborate designs ready for stencilling.

Fig. 2.—(Above) An operative testing the
silk for ughtress. It should be free from
wrinkles, otherwise it will spoil the stencil.
The illustration also shows a stencil about
to be fitted to the stretched silk -web.

Fig. 4—Above) On the left of the photo- .

grapl the operator is shown inserting the

printing materials under rhe silk screen

ready for printing, whilst on the right the

design is being pressed through the screen
by means of a squeeges.

e

Fig. 5.—(Left) Showing plastic. tablecloths =
of polyvinyl chloride being printed. Tuwo :
operators .manipulate the squeegee and lift ;
the frame clear after each print. i
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able use to the Minis-
try of Aircraft Pro-
duction. They were
entrusted with the
job of producing a
number of maps of the
Berlin area, the draft-
ing and production of
which entailed a great
deal of original crea-
tive work. Stencils,
3ft. square, were pre-
pared, and these were
printed in an acid-
resisting: substance on
to sheets of glass and
subsequently acid-
etched. These maps
were then used in con-
junction  with  the
famous “ magic-eye ”
radar. equipment in
training air-crews,

Silk screen printing
can also be applied
to the stencilling of
vacuum cleaner bags,
destination indicators
on buses; in fact, its
scope is almost un-
limited.

Thus,

oy s ——— 5

whilst  the
general principles of
modern silk  screen
printing are known to
most people in the
display business, firms
like Silk Screen Arts,

stlk screen stencils.

Fig. 6.—~Showing how photographic methods are used for producing

Ltd., are continually
experimenting and
making refinements in

the process, and such " developments are
closely guarded secrets.

s
1

Designing \

Fig. 3 shows the design department, where
a team of highly qualified draughtsmen and
draughtswomen produce the elaborate draw-
ings ready for the stencil cutter. In Fig 5
plastic tabtecloths of polyvinyl chloride are
shown being printed. Two operators manipu-
late the squeegee and lift the frame cleat,
after each print. Not only posters but ail
kinds of decorative work, such as curtains;'
etc.,, can be printed by silk screen.

The process can also be used for printing,
lace silhouettes and other intricate patterns
on plastic tablecloths as well as applying
colour to plastic buttons and heavy plastic
sheeting. It also has- many applications in
the games room where chess and dart boards
can be printed directly on to wood. "In the
textile industry designs can be produced on
ties, scarves, etc. ; in fact, its uses are legion.

Thus it rests with the user to work out
how the process can best be adapted to suf
his own particular needs. Moreover, even a
short run will prove economical with the silk
screen process,

Producing the Silk

It jis interesting to note that Switzerland,
provides the best silks for silk screen print--
ing. Eighteen weave is considered the most
suitable for the process, but organdie and
voile can be used for coarser work. Sub-.
stitutes for the silk have been produced,
though varying weather has had a bad effect
on them and they have a tendency to sag
and distort after very little use.

Notes and Ne ews

New Aircraft Engine
T was recently announced in New York
by the. Curtiss-Wright Corporation that
a new aircraft engine has been produced which
will enable U.S. bombers to fly nearly 14,000
miles without refuelling. Khown as the
“ Turbo Cyclone 18, the engine harnesses
exhaust gases previously wasted in a normal
petrol engine.

New Conveyor Installation
’I‘HE largest coil of conveyor belting vet
produced at the Dunlop factory in
Cambridge Street, Manchester, has been
delivered to the Gas Light and Coke Com-
pany’s works at Beckton. Its dimensions are :
Length, 2,000ft.; width, 30in.; plies, 5;
duck, 280zs. ; rubber on face, in.; rubber
on back, {in.; weight, 64 tons; diameter
of coil, 10ft. 6in. The rubber cover of &in.
on the face is specially designed to convey hot
coke. It will be used almost entirely for
renewals on coke conveyors associated with
the horizontal retort houses at Beckton, and
some perhaps on the plant for conveying coal,
of which about 5,000 tons are carbonised
there daily at the present time,

Eight-ton Lorry by Air to Ecuador

FLYING over roadless jungle country a
“ Bristol ” Freighter aircraft recently

delivered an eight-ton oilfields lorry to a new"

Shell oilfield in Ecuador.

The lorry, a large Leyland Super Beaver
export-type vehicle with a specially equipped
oilfields body, was too heavy and too wide for
even the Freighter to handle in one load.

Cab and body, complete steering unit, two
outside rear wheels, winch, front mudguards,
two tool lockers and the complete front axle
were stripped off and flown separately. The

-

into the Freighter’s hold under its own power. |
* After a 3s-minute flight from Shell Mera
over dense jungle the Freighter landed the
vehicle in a clearing close to the oil-well site
at Villano, where it was needed to build a rig
and drilling equipment for a new well.

The site was completely inaccessible by
any other means than air transport, and the

. ==

This working model railway, staged by British Railways, was displayed at the Annual Exhibition
of the Model Railway Club, held recently ar the Central Hall, Westminster.

Leylar_xd front axle and wheels were replaced operation provided a striking demonstration
by a narrower Fordson axle, . specially of the value of the * Bristol” Freighter in
lengthened by 4in., and the vehicle was driven opening up undeveloped areas.
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Model CO2 Engines

Carbon Dioxide Engines Have, After a Lapse of Many Years, Reappeared on the

Market. The History of Their Development and Their Principles and a Review of

a Modern Product are Here Given

model aircraft was first used by the

Frenchman Penaud 'in 1871 in con-
nection with the beautifully made models
which he flew before the French Academy.
In thosc days elastic provided the maximum
amount of powcr for a given weight, and
although spring-operated clockwork motors
and compressed-air engines had becn used
by Laurence Hargreaves, the Australian, in
his successful model ornithopters, clastic
became the accepted form of motive power
for model aeroplancs for over 50 years, save
for a few engines produced by isolated
experimenters such as H. H. Groves, Mayer,
Fieux, Peterin du Motel, and the present
writer.

These early engines were operaied either
by compressed air, flash stzam or carbodt
dioxide, and only one or two by petrol.
The early pstrol eng.ne weighed as much
ad 21lb. or more and called for th: building
of an unwieldy model, and therefore it did
not b:come popular.

On the other hand, compressed air, steam
and carbon dioxide would cperate a tiny
engine developing anything up to 1/16 h.p.
which could be installed into a model having
a reasonable wing span.

Flash steam was not entirely satisfactory
because of the heat gencrated and the diffi-
culty of keeping the blowlamp alight during
flight. Carbon dioxide engines had a very
short life because of the expense and of
the difficulty of maintaining a reasonable
temperature ; whilst compressed air was
popular for a number of years, since all

f‘I‘WISTED clastic as a propellant for

that was necessary to operatc the engine

was a suitable cylinder made from copper
or brass foil and a pump with which to
inflate it. Working pressures up to 100lb.
pr sq. in., however, were necessary, and
pumping proved to be a somewhat exhausting
business, Compressed air as well as CO.
engines suffer the usual disadvantage associ-
ated with the elastic mogor, in that the
power steadily commences to fali from the
moment the model is released.

1 can fairly claim to have produced the
first miniature petrol engines in this country,
but they, too, did not prove popular. Many
years later I ¢ndeavoured to popularise CO,
and compressed air as a form of power
because a supply of CO, was readily avail-
able in the form of the Prana sparklet bulb
used in soda syphons, and compressed did
not need any special equipment.

Also an engine which will run on CO,

By F. J. CAMM
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The 8 cylinder Cetonia COQ, plant, invented
by Mons. Peterin du Motel.

Plan and rear views of the Cetonia engine,
showing crank and valve arrangement.
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will also run on compressed air and steam,
and thus the modeller had available three
cources of power for one cngine. Older
aero modellers will remember the series of
designs for such engines which I published
in Aeronautics, of which journal I ivas the
technical editor (not to be confused with
the present Aecronautics published by the
proprittors of this journal); the most suc-
cessful of which, using my rotary mitre D
valve, is still in use. In fact, blueprints are
avaijable for it and also for my flash stzam
plant which makes use of the same valve
arrangement,

Now I notice a recrudescence of interest
in CO. and one or two British firms are
marketing such engines operated, as they
were over 40 years ago, by the Prana sparklet-
bulb. Read:rs interested in this form of
motive power may like to have the results
of my cxperiments and the data I accumu-
lated on the subject.

Carbon Dioxide

Ciarbon dioxide is made from carbonic
acid gas, which at a pressure of from 35
to 37 atmospheres (approximately soolb. 1o
thé sq. in.) liquefies. or it can be liquefied
at ordinary atmospheric pressure at a tem-
perature of — 78 deg. C. The liquid
can be purchased in steel cylinders, and
on permitting this compressed and liquefied
gas to escape in the air, and especially
through' a finc noz-le, a partion of the liquid
immediately cvaporates and becomes a yzas,
thesheat dissipation being so great that what
is left has no longer the required heat, (o
keep it in a liquid state. It freezes at oncz
and produces what is known as “ carbonic
acid snow,” which evaporates comparatively
slowly. )

This provides one of the difficulties to be
overcome, because it stops any further pro-
duction of the gas. Liquefied CO, has
one advantage over compressed air in that
for the same quantity of the gas the pres-
sure in the reservoir is much less. This
makes for a greater factor of safety and for
a saving in weight. o

A peculiarity of the liquefied form of the
gas is that under the application of heut
the liquid form expands more than the
gaseous, providing an exception to th€ rule
that liquids cxpand less by heat than gases.

The Cetonia

Two of the most popular CO, plangs
wzre the Fieux and the Cetonia, illustrated
here. It will be seen that the Cetonia engine
made use of wwin gas cylinders, a hot-
water bottle and a motor, and the freezing
difficuity was overcome by filling the bottle

il

. ' . .
The Fieux CO, enzine, operating from a Prana spar’iet bulb.
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with hot water at a temperature of 90 deg.
C. Through this bottle runs a network
of tubing somewhat similar to the flash
boiler, into which the Liquid CO, is passed
direct. Liquid CO, cannot remain liquefied
at a temperature above 31 deg. C. however
great the pressure, but immediately turns
itself into a gas, thus preventing freezing.
Hot water is ideal for the purpose because
of its high specific heat.

For example, assuming the specifie heat
of water to be I, that of air is 0.25, there-
fore a pound of water in losing ¥ degree of
temperature would warm 4lb. of air 1 degree.
But water is about 770 times heavier than
air ; therefore, comparing. equal volumes, a
cu. ft. of water in losing 1 degree of tem-
perature would raise 770 X 4 3,080
cu. ft. of air 1 deg. C.

The liquid CO, it will be observed, is
carried in small steel cylinders, each con-
taining about 1 kilogram.

The engine is started or stopped by turn-
ing a-tap. It will be seen that the engine

Sectional view of the K.K. CO, engine,
showing ball valve and push rod fixed to top
of piston.

is of the eight-cylinder radial type, having
a bore of 19 millimetres and a stroke of
28 millimetres. The overall diameter of
the engine is 185 millimetres and the. total
weight 780 grammes. The cylinders are of
steel set at an angle, of course, of 45 degrees.
The crankshaft is mounted on ball bearings
and the connecting rods are hinged to ihe
large end of the master connecting rod in
the usual way. On the crankshaft is an
eccentric operating the inlet valves of the
piston type. The balance of the engine, of
course, is perfect, and in the rotary type
provides a self-contained flywheel.

This motor, when tested at the Conserva-
toire des Arts et Metiers, gave 1.03 h.p. at
710 r.p.m, for I min. The weight of the
complete plant is 4 kilograms, and installed
into a machine weighing 17% kilograms it
flew a distance of 1,178 metres. The model
was 3 metres long, -2 metres span, and the
propeller was 0.85 metre dia. In addition to
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winning the Gordon Bennett Cup for
medels, this model secured many other
awards, including a Gold Medal in the Con-
cours Lepine at Paris in May, 1911, and it
was adopted for experimental research work
by the military Aeronautical Establishment of
Chalais Meudon.

The Fieux Plant

The diagram at the foot of page 267 shows
the general layout. It was supplied with
either two, three or five cylinders ; the crank-
case was of aluminium into which the cylin-
ders were screwed. The cylinders were of
bronze 1} millimetres thick, Which easily
withstood an internal pressure of 4olb. per
sq. centimetre.
and the stroke 25 millimetres. The weight of
the three-cylinder type was 20z. and the
five-cylinder 24 oz. The construction was
somewhat similar to that of the Gnome. In
fact, the arrangement of the connecting rods
is identical. These engines, of course, work
on the two-stroke principle.

The generating plant consists of a steel
cylinder or sparklet, a distributing cylinder,
and a reducing valve for regulating the pres-
sure between the gas cylinder and the motor.
Carbon dioxide is stored in the cylinder or
sparklet at a pressure of nine atmospheres, or
approximately 140 lb. per sq. in. When the
sparklet cylinder is screwed into the ends of
the distribution cylinder gas is liberated by
the valve of the gas cylinder which is thereby
opened by a pin. The mode] illustrated was
claimed to give 1/12th of one h.p. at 1,225
r.p.m. It won the Gordon Bennett Cup for
models less than 1} metres in length with a
flight of over 250 metres.

It is well known in the case of compressed-
air motors, of which the CO, is only a type,
that the best and most efficient method of
using air or gas is by heating in its passage
to the motor cylinders and by admitting it
under fu]l pressure without the use of any
reducing valve.

The K.K. CO, Engine

The diagrams on this page show the KK,
CO, engine marketed under the name of the
Slicker Mite. Itis }in. bore and 5/16in. stroke
and weighs 3 oz. Like diesels and glow-plug
engines it will run equally well in either
direction. The cylinder is thin to absorb
heat from the air and not to dissipate it. It
will be noted that ice forms on the sparklet
bulb as the engine is running. Air should,
therefore, be allowed to circulate around the
engine and the sparklet bulb to prevent los-
ing heat. The engine should not be entirely
enclosed.

THE
MODEL AEROPLANE
HANDBOOK

An Important New Work

By F. . CAMM
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The bore was 10 millimetres.
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The engine itself weighs 2 oz, and the
sparklet 1 oz. charged, 3 oz. empty.

The sparklet bulbs cost 4d. each, and so
such engines can be costly if they are to be
frequenily used. This particular engine will
drive an airscrew 7in. in diameter by 4in.
pitch. Sparklet bulbs are obtainable at any
chemist at 3s. for a carton of six, with an
allowance of 2d. on each carton of empty
bulbs. This K.K. engine has an ingenious
valve mechanism. Whilst it makes use of an
ordinary ball to close the orifice the method
of opening the valve so that the gas may
enter the cylinder is as far as I have been
able to trace quite new. It will be seen
that instead of the usual cam, push-rod and
spring, a small push-rod is attached to the
piston head so that at the top of the stroke
the ball is lifted off the seat, thus admitting
the gas. Directly the engine has passed top-
dead centre the ball is forced under pres-
sure on to its seating, thus shutting off the
supply. The engine, as usual, is a two-stroke,

The disadvantage, of course, is that the
valve commences to open slightly before top-
dead centre instead of just after, and that
when open the piston is working against the
full pressure from the sparklet. I do not
support the claims of the manufacturers- who,
in their literature, say, “One of the major
advantages of the CO, engine is that the
thrust is similar to that produced by a rubber
motor. In other words,
the power is steadily
decreasing from the time
that you release the model.”
This may prevent a stall
so often encountered when
an ignition cut-off switch is
used with a petrol engine,
but it cannot possibly pre-
vent a stall at the start ex-
cept by using the artifice of
downthrust,

Owing to the limited
capacity of the sparklet,
engines of high c.c. capacity
cannot be used if a reason-
able duration of run is de-
sired, The present engine

The K.K. CO, engine, oper-
ated by a Prana Sparklet
bulb, as used in soda sy-

phons.
ran for I min. with effective thrust. It is
equally suitable for model boats. It can only

be installed in very light mode! aeroplanes of
small wing-span.

If this form of motive power can be made
cheaper from the point of view of operating
costs and larger gas cylinders supplied, it will
become a further competitor of the simple
elastic motor. This latter, in any case, is
declining in popularity in this mechanical
age.

It is very true that there is nothing new
under the sun, and I hope that this article
will dispel in the minds of some new aero
modellers and others the idea that carbon
dioxide motors are new -because they have
not - heard of them before.
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Stained cmd Painted
Glass Windows

Leading Up, Soldering and Cementing

By E. W. TWINING

(Concluded from tage 246'," May issre)

taking any risks with a part of a

window which may have had many
hours spent upon it in painting ; for all
glasses do not take stain to the same depth of
colour in the same time and degree of tem-
perature. Some glasses are soft, require a
weak stain and low degree of heat, whilst
others are hard, will take strong stain and
can be fired at the same time as, and along-
side of, painted work: '

Always put through the kiln a trial bit of
the same glass having on it the same strength
of stain as that to be used in the next firing
of stain. Note the .period of firing the
sample, the situation of it on the kiln tray
and either the gas pressure or the position of
the main gas-cock. A small glass-painter’s
kiln is shown in Fig. 7, and in .the photo-
graph both the pressure gauge and the main
gas-cock are” visible.

AT this stage the reader is warned against

Leading Up

Everything being now completed as regards
pamt agd stain, lay the cutline on the bench
and commence leading up. Two straight
laths of deal will be wanted: one the fength

of the light (or portion, section or panel of
the light) and the other an inch or so longer
than the width. They can be about an inch
and a half wide by half an inch thick. These
are placed on the cutline in such a way that

‘to put into these the border glasses.

7.—A glass-painter’s kiln.

one edge of each is parallel with and a
quarter of an inch away from the outside
black lines of the cutline ; that is to say,
parallel with the long: side line and the bottom
line. Be surz to get them exactly right and
square one with' the other. The quarter-
inch referred to is one-half the width of the
outside lead, so upon the accuracy of the
setting of the laths ‘miuch depends. Then
nail them, through the edge of the cutline,
to the bench.

First place the bottom and side, both half-
inch, leads next to the laths and commence
If the
bottom ot the light is to the right on the
bencl) the work of leading will commenc:

and built up from the left-hand bottom
corner, but some workers prefer the
cutline the other way round: the bottom

of the light to the left, and if this way is
adopted leading will proceed from the right-
hand bottomn cormer. In either case the
longer lath will be nearest the working edge
of the bench.

Cutting the Leads

Between the border glasses, and crossing
them, the leads in a light under 24 inches
in width should be not less than a quarter
of an inch wide. Between 24-inch and, say,
30-inch, they should be five-sixteenths or
three-eighths of an inch. All leads should
be of the half-round pattern, except the
gdgmg lead, which can be
at

The cutting of the leads
is done with a vertical
stroke downwards, through
the lead, on to the bench or
stde lath, the cut bemg
made with a glazier’s knife
-—a tool something like a
paper-hanger’s wall scraper
but with a blade only
about an inch and a quarter
wide. The end of the blade,
the cutting edge, should be
very keen.

The next leads to put in
will be those on the inside
of the border, surrounding
thes main subject of the
window. If the border
cross-leads are  quarter-
inch, those around the sub-
ject should be three-eighths
inchs They will be long
and straight, excepting only
where any part-of the sub-
ject overlaps the border, as
it does in the case of the
foot armour of St. George
(Figs. 1 and 8).

Then proceed to place in
position the other glasses of
the foreground and back-
ground; working upwards,
- all with quarter-inch leads,
umﬂ the figure is reached;
around this, in order to
strengthen the cutline, a
three-eighths mmch ltead
should be run, but for all

upon the middle of it.
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Fig. 8.—A finished window by the writer, at
Wolverton.

the parts of the figure inside of thé cutline
quarter-inch should again’ be used.

‘Glazing Nails

Whilst leadmg up is proceeding it will be
found necessary to hold the glasses in their
exact positions on the cutline and, after a
lead has been run along its farther edge, that
lead as well. TFhis holding is done by means
of glaziers’ nails, lightly knocked into the
bench. Panel pins, inch and a half long, from
a hardware shop, can be used -as a substitute.
Small slips of wood, or short bits of lead,
should be inserted between the glass and the
nail. As leading up proceeds the nails are,
of course, pulled out and re-used farther up.

Soldering

When leading is completed the junction of
every piece of lead with another must be
soldered. Rub each joint with the end of a
composite candle or a touch of tallow and,
with a soldering iron in one hand and a stick
of solder (the more slender the snck the
better) in the other, go over every joint,
taking care to miss none. The quantity for

‘each joint should be just sufficient to form,

with a correctly heated iron, a smooth, bright
and flattened dome. of solder.

The best form of ““iron ” for this work is,
unquestionably, one having a short copper
bar set crosswise in an iron holder with a
small, continuous, Bunsen gas jet playing
Of course, a flexible
pipe is required to a gas supply.

Having completed the soldering of one side
of the light remove the laths, draw the light
forward to nearly half-way beyond the edge
of ‘the berdch, supporting- it with the left
hand. Now lift the opposite side, tilting it
until it is held edgeways in the left hand; let
it rest upon a pair of wood blocks or books
or some such objects, still keeping it edge-
ways. Walk around to the other side of it
and lift it again on to the bench, with the
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‘s‘oldered side downwards, go over all the
joints on this, now the upper, side and the
light is ready for cementing.

K

Cementing

The usual way in which cementing is done
is, with the light flat on the bench, to pour
over it a fairly stiff prepared paint, composed
of sifted whiting, plaster, litharge and a dark
colouring of umber brown and black, the
‘whole being mixed with boiled linseed oil.
1This is worked well into the spaces under all
}he leads with a small, flat, stiff-haired brush,

f the scrubbing-brush type. The super-
‘fluous cement is wiped off, the light turned
over, and the other side done in the same
way. )

. Both sides are then freely dusted with dry

&‘? ks

Impending

added to the Statute Book an Act that
will be called the Patents Act, 1949.
A companion Act
concerning designs.

For the most part the Patents Act will
gather together the law now scattered over
half a dozen Acts, and will put that law into
more easily accessible and more logical form.
The patent will remain what it is now-—in
theory a privilege voluntarily granted by the
Crown, in practice an exclusive right claim-
able by any applicant who fulfils
prescribed conditions, and the law relating
to it will be substantially the same.

The consolidating Act does not enlarge the
scope of the subject-matter of a patent.
Rather, it seeks to make clear that an idea,
a principle, a device, can be patented only
when embodied in aLpiece of apparatus, or
where the principle is coupled with a method
of application. Thus, there is the specific
statement that the Comptroller will refuse
an application claiming: ‘“ As an invention
a substance capable of being used as food or
medicine which is a mixture of known
ingredients.” And the life of the patent
and the fees payable to ensure its continued
existence are unaltered.

The changes and additions, however, are
by ro means negligible. The section designed
to ensure that the fruit of " the inventor’s
ingenuity shall really augment the well-being
of his community is a valuable one.

ﬁN the course of this year there will be

will embody the law

Patent Rights

It has too often happened that a patentee,
constrained maybe by his inability to find
capital to exploit his patent, has sold his
rights to a manufacturer anxious not to
exploit the invention but to prevent it from
being exploited. Patent rights, by giving the
inventor a temporary monopoly, Wwere
intended not only to encourage invention but
also to help towards industrial expansion ;
they have at times become means of restric-
tion. The wish of a manufacturer to stifie
an invention is perhaps understandable, for
its exploitation would render obsolete much
of his plant.  Such stifling must, however,
be against the public interest. The patentee
may have a handsome money compensation
for the suppression. He loses the intense
satisfaction that must come to an able
inventor from the thought that his ingenuity
is really making the burden of people lighter.

Under existing law “ Any person interested
may at any time after the expiration of three
years from the date of sealing a patent apply

the -
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whiting and the light left for a few hours.
Finally, with a dry flat brush, clean off and
polish with soft cloths, taking care to leave
no cement sticking to the glass, especially the
painted side, where it is rather- liable to
remain unnoticed.

Blackleading and polishing the leads makes

,a very nice finish to a window.

The Wires
The last operation is the soldering on of

- copper wires by means of which the light is

secured to the saddlebars.

There should be four or five wires to' each
bar, according to the width of the light, and
the thickness of the wires should be No. 16
S.W.G. If the saddlebars are half an inch

Changes in

By W. J. WESTON

to the Comptroller alleging that there has
been an abuse of the monopoly rights.” In
particular the applicant may show that “ the
patented invention (being one capable of
being worked in the United Kingdom) is
not being worked on a commercial scale, and
that no satisfactory reason can be given for
such non-working.”” The Comptroller, being
satisfied of the abuse, can have the patent
endorsed with the words * licences of right.”
Thereby any person can obtain, ecither by
agreement with the patentee or on terms
settled by the Comptroller, a licence to use
the patent.

Fhe proposed law makes stronger the safe-
guards against abuses. The three ‘years’
limit is removed, the grounds are made more
far-reaching, and, a curious innovation, any
Government department can make an appli-
cation to the Comptroller agamst abuse.
Thus for the passages quoted above, we have
this ground, “that the patented invention,
being capable of being commercially worked
in the United Kingdom, is not being com-
mercially worked therein, or is not being so
worked to the fullest possible extent.” You
note that * fullest possible extent ”” is a new-
comer,” and that the possibility of a satis-
factory reason is excluded.

Inventions Made by Employees

A useful innogvation in the coming Act is
the provisién for a speedy and cheap settle-
ment of disputes about inventions made by
employees. The very tedious, very expensive,
recourse to litigation may be avoided in the
search for answers to the two questions. Is
the employee or the employer the * true and
first inventor ? And, assuming that an idea
and its realisation are both those of the
employee, is the employer for all that entitled
to the benefit of the invention?

The general rule is clear enough. The
difficulty arises in applying the rule. In one
case the question was put in this way: “ Was
the employee simply carrying out the
employer’s instructions, putting that em-
ployer’s ideas into .the tangible object that
became- the “subject of the patent? Then,
even though he exercised great technical skill
and ingenuity, the employee cannot be the
inventor. If, however, the idea and its

GEARS AND GEAR-CUTTING
Edited by F. ]J. Camm,

Price és. from all Booksellers or 6s. éd. by

post from George Newnes, Ltd. (Book Dept.),

Tower House, Southaénzpton Street, London,
. w.C.2,
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in diameter, each wire should be four inches
long soldéred to the lead at-its centre.

As the fixing of a window is somewhat
beyond the scope of these articles, for it is
masons’ work, and as the individual artist
will not possess the requisite equipment for
carrying it out, it is recommended thit a
reliable firm of builders be asked to under-
take the job; one which has been used to
church work for preference.

The subject of Fig. 1
of four war memorial windows, fixed
and dedicated last year, in the Catholic
Church at Wolverton, Bucks, and as a sequel
to the illustrations already given there is
reproduced in Fig. 8 a photograph of this
same window after completion in the writer’s
studio.

was for one

Patent Law

realisation are both those of the cmployee,
he alone is the true and first inventor.”
This does not conclude the matter. For
the employer may yet be entitled to the
benefit of the invention, When the inven-
tion emerges from work in the course of
employment and from . information and
opportunities given by. the employment it
is the employer that is entitled to the benefit;
such reward as he gives the employee is of
grace, not of right. When, too, the invention
comes from experimental work for which the
employee is paid, then the employer is
entitled to the benefit. In British Reinforced
Engineering Co., Lid. v. Lind (1917, L.T.),
for instance, an engineer set to solve a par-
ticular engineering problem in relation to

‘work in hand hit upon a new method of

carrying out reinforced concrete work. The
court held that the benefit of that invention
and of the patent procured belonged to the
employer, and not to the employee.

Assignation of Rights

To be sure, an employee is not, apart from
a stipulation in his contract of employment,
obliged to apply for a patent. And no one,
except the personal representative of a dead
inventor, can apply on his behalf ; though
an interesting new provision proposed is that
an application can be made by any person
to whom the inventor has assigned his right.
By maintaining a stalemate through his
declining to apply he may on occasion obtain
some recompense for his inventive ingenuity.
When he does apply (whether on his own
g'nitiative or in return for a money payment),
in such cases as those noted, he holds the
patent as trustee for the employer.
_ There can' be no doubt, however, that
instances occur where it is the employee that
is ‘not only the first and true inventor but
is also entitled to all the benefit derivable
from his invention and from the resulting
patent, and there are many more instances
where the employee thinks that he should
be entitled to all the benefits.

The new provision makes it possible for
either employer or employee to apply to the

,Comptroller for a determination of any
matter in dispute regarding the patent.

And
there is this very desirable provision, that
the Comptroller may direct for a sharing
in some measure or other of the benefit. If
either party claims to be entitled to the whole
benefit of the patent ‘the Comptroller may
“by order provide for the apportionment
between them of the benefit of the invention,
and of any patent granted or to be granted
in respect thereof.”
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The Elements of Mechanics

and Mechanisms—20

Pumps : Water Wheels : Turbines

theoretical amount, due to the fact that

sometimes the liquid pressure rises
above the delivery pressure and causes a
discharge before the end of the suction stroke
is reached. This is caused by the water in
the pump barrel overtaking the outward-
moving plunger so that a localised increase of
pressure is set up. Double-acting pumps will,
of course, deliver twice the quantity in a
given time. Force or pressure pumps are
hydraulic devices for energising liquids.
They are power operated, the rotation of a
-crank causing the plunger to oscillate within
its cylinder.

During the outward or suction stroke of the
piston a partial vacuum is created within the
cylinder so that water is induced up the
suction pipe, forces open the suction valve and
thus enters the cylinder. But on the return
stroke of the piston the pressure which is
placed on the liquid in the cylinder causes the
suction valve to close and the delivery valve to
open. Therefore, the liquid is forced up or
along the delivery pipe to the required height
or distance. '

Centrifugal Pump :

A centrifugal pump is in reality a reversed
turbine, the turbine blades impelling the
water instead of the water impelling the
blades. Such a pump must be full of water
when it is startad. It must not be allowed
to drain, otherwise it must be primed.
Watar enters the pump along a suction pipe,
communicating with the axial centre of the
pump, the vanes of which are rotated at high
speed by a suitable motor.

A centrifugal head is given to the water in
the pump to an extent that the water makes
its exit at high velocity and pressure. This
pressure causes a partial vacuum 1o be set
up at the centre of the pump; as a result of
which water enters the pump through the
suction pipe.

Multi-stage Pumps

The multi-stage centrifugal pump consists

of a battery of centrifugal pumps, several

THE discharge can be greater than the

Compressed Air

Shoding two forms of com-
pressed arr pronp.

By F. J. CAMM
(ALL RIGHTS RESERVED)

impeller wheels acting in series so that the
discharge from the first impeller chamber
enters the second chamber and thence to the
third, and so on until the desired pressure
or head is reached.

All the impellers are keyed to ths same
shaft thus ensuring that they all revolve at

Delivery Valve
Closed

AN

bt

—

\'\
N
A

‘Valve Opening on
Suctron Stroke

Diagram showing the principle of the common
Sorce pump.

cxactly the same speed. The working cffici-
ency of a pump represents the number of
foot tbs. of work derived by the pump for
every 1,000,000 British thermal units sup-

‘I Compressed Air

| arrepnasian |

Water

plied by the boiler, in the case of a s:eam-
engine-driven pump. In the case of an
electrically driven one the efficiency is bascd
on 1,000,000 British thermal units deiivered
to the motor.

If a pump delivers X lbs. of .water per
second against a pressure or head of Y feet,
then : .

Work performed by pump=XY foot Ibs.
per second.

The number of British thermal -units sup~
plied to the engine per second is equal ‘to
the weight of steam used per second X total
heat of 1lb. of steam supplied, and the duty
of the pump will be represented by:

XY x 1,000,000
Wt. of steam used per sec. X total heat of
1lb. steam.

Compressed Air Pumps

. Compressed air pumps provide an effective
means of raising water from very deep wells.
The delivery tube of the pump is made with
an air jacket surrounding it, and into this
air is pumped by means of a compressor. The
air is forced down to the bottom of the well
and rises in the delivery pipe of the pump
carrying with it a considerable quanuty of
water.

In another fornf of construction a separate
air pipe is taken down externally to the
dzlivery pipe of the pump, the air pipe
entering the delivery pipe at its lowest point.

The compressed air forms a mechanical
combination with the water and forces it
upwards, the air acting as a sort of con-
tinuous piston and forcing the water upwards
in front of it. The efficiency of compressed
air pumps is not high and seldom exceeds
so per cent. They are only useful for really.
deep wells; because in order to obtain maxi-
mum efficiency it is important that the lower
end of the delivery tube is situated at a
greater distance below the water surface than
the height above the water surface to which
the water has to be lifted.

Showing the impeller
principle of the centri-
" fugal pump.
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:S-howz‘ng the principle of the double-acting bump
which delivers water at each stroke of the
piston.

Internal Combustion Pumps

In this type of pump the force necessary
to raise the water is developed by exploding
a combustible gas mixture in a vessel above
the water surface, the explosive mixture being

in contact With the water surface and forcing -

it -along a-supply- pipe. This style of pump
entirely dispenses with all reciprocating, re-
volving, or mechanically moving parts or
components except fcr the admission and
exhaust gear. -

Water Wheels

When a moving liquid impinges upon a
movable plate or blade the result is that
such plate or blade has imparted to it some
‘of the movement or energy of the liquid.

: This in Erief is the principle of the water
wheel. It is one of the world’s oldest power
producers.

Water wheels can be divided into two
classes: impulse wheels by means of which the
‘water acts by impulse or impact so that the
kinetic energy of the water is made to actuate
the wheel, and wheels which are operated
mainly by the weight of the water.

The only practicable typs of impulse

wheel is that known as the undershot, which
requires no special fall in the water other
than that necessary to give rapid motion to
the stream, The weight of the water is of little
importance.
wheel.

A typical example is the miill-
It can either have flat or curved
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blades, but in every case the wheel dips into
the water, the water flowing on the under-
side of the wheel. It is the cheapest of all
forms of water wheel.

The flat-bladed undershst wheel has the
great advantage that it will run with equal
efficiency in either direction.

Poucelet Wheel

Named after its inventor this is the chief
of the curved blade undershot wheels. It has
a working efliciency of from §§ per cent. to
65 per cent.

Overshot Wheels

With the overshot wheel the water is
allowed to make contact with the wheel at
its upper side, the water actually falling on to
the wheel. Thus it is actuated not so much
by the motional energy of the water but by
its actual weight. It produces more power
than one of the undershot type, and it
requires much less expenditure of water to
actuate it. It requires a minimum fall of
water, slightly greater than its own diameter,
in fact.

Overshot wheels are equipped with buckets,
disposed equally around the circumference
of the wheel.

Breast Wheels

The breast wheel is of an obsolescent type.
The water instead .of entering the wheel
as with the undershot and the overshot types
enters it at breast height or approximately
halfway, just below the level of the wheel’s

The Undershot water wheel in principle.

axis. . It is not so efficient as the overshot
wheels, )

The Sagebien wheel is another type of
breast wheel not now much in use. It has
straight vanes or blades, each inclined to the
radius of the wheel at an angle of from

30° 10 45°.

Tail Water

It is essential that adequate arrangements
be made for the rapid escape of the rtail
water or the exit water, for if it is not
allowed freely to escape eddy currents and
back pressure will be set up, and these will
seriously interfere with the efficiency of the
wheel,

7

The Fairbairn Breast wheel, utilising curved
vanes which retain the ‘water for a maximum
: period.

The Sagebien water wheel. It is equipped with
straight vanes anclined to the " radius of the
wheel at an angle of from 30 to 45 degrees.
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Pensrock
\
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The Breast wheel.

Water Turbine ‘

The water turbine is the logical develop-
ment of the water wheel. It has the advan-
tage of being under greater control and it
can be made to operate efficiently at low as
well as high speeds. It can operatz on
any head of water from 1ft. up to 5ooft. or

Penstock

/f' ,‘/ L

4 £ s

/// %
The Overshot wheel.

more. Turbines are of two types—impulse
and reaction.

Pressure Turbines

In the pressure or reaction turbine water
enters. the wheel under pressure. It flows
through the vane system and during its pas-
sage the pressure head of the water is con-
verted into velocity head or otherwise into
energy of motion. The water leaves the
turbine freely and at atmospheric pressure.
Reaction or pressure turbines are of several
distinct types.

In the outward flow type the water enters
at the centre and, after passing through its
blades, is discharged at the outer edge. This
process is reversed in the inward flow turbine
water entering at the periphery and leaving
at the centre.

(To be continued.)

Path of Water From Centre
Diagram showing the principle of -the water

turbine. (Outflow type.)
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Pressure Tap -
Or Vetve

Fig. 1.—Sec-
tional wiew
showing how
the pump is
fitted in the
petrol blow-
lamp comn-

tainer. ¢

HE majority of owners of petrol blow-
lamps nowadays come up against the
difficulty of obtaining sufficient petrol
for the operation of their lamps. Petrol is a
strictly rationed commodity ; paraffin is not,
so that, of the two types of lamp, the paraffin-

operated variety is by far the more popular.

and useful. r

The difference between the two types of
blowlamps is very simple. Petrol is a readily
vaporisable liquid and, once started, a petrol
blowlamp will feed itself from its reservoir
of fuel. Not so a paraffin lamp, however.
The vapour-pressure of paraffin oil at ordin-
ary temperatures is much lower than that
of pstrol. Consequently the paraffin fuel
must be fed continuously to the jet of the
burner under pressure.

The necessary pressure to do this is nor-
mally very little.  Yet, to make the lamp
‘work effectively sonte pressure must be there.
Hence the reason for the small barrel hand-

- pump which is fitted into paraffin blowlamps.

By means of this a slight air-pressure is
generated above the surface of the paraffin
fuel in the reservoir. This pressure con-
tinually forces the liquid downwards and, of
course, upwards through the main feed-pipe
to the jet of the burner.

Now, any owner of a petrol lamp, given
the necessary mechanical ability, can very
easily convert his petro! lamp to pressurised
paraffin working by fitting a small hand-pump
within the reservoir. True it is that with
this hand-pump in position, the reservoir will
not hold as much fuel as it did without the
pump and, in consequence, the lamp will not
burn as long at one charge as it did under
petrol running.  But if one is faced with the
necessity of running the lamp for a shorter
time on paraffin or not running it-at all, this
particular disadvantage of reduced capacity
hardly counts.

To make the necessary »conVersion, we
must construct a small metal pump similar
to the one shown in Fig. 2. Use good brass
tubing for the.pump barrel, which should be
about 1in. diameter, the actual length of the
tubing depending on the depth of the lamp
reservoir. .

The Ball Valve

A thick circular disc of brass is now re-
quired, the .disc being the same diameter as
the barrel of the pump. Drill a conical
opsning into the side of the brass disc and,
also, a hole at right angles to it and meeting
the conical hole at -its farthest end.

The conical hole should be trued up with
a little emery and oil-grinding paste, and it
may be found advisable to line the hole with
very thin leather secured by means of a cold
glue or other oil-resisting adhesive.

A small steel ball (an ordinary bearing ball
of suitable size) is placed in the hole. To
the external orifice of this conical hole is
secured (either by means of soldering or by

NEWNES PRACTICAL MECHANICS

By J. F. STIRLING

a screw union attachment)
a short length of narrow-
bore copper pipe sufficient
to reach to the top of the
lamp reservoir when the
pump is placed in position.

The lower disc of the
pump, thus drilled and pre-
pared, is then brazed occur-
ately on to the end of the
pump barrel (Fig. 2).

The plunger of the pump
consists of a disc of leather
L which has been well soaked
in oil. It is attached to the end of a brass
plunger-rod by means of a small nur. A
screwed cap is made to fit on to the upper
end of the pump .
barrel. C =

Finally, the pump
is inserted into the
blowlamp container
or reservoir through
a conveniently-posi-
tioned hole drilled
into the upper side
of the reservoir. The
pump may be either
brazed or screwed in
position. Brazing is
the better method,
since the internal
pressure within the
container may cause
the paraffin to leak
upwards through the
screw threads unless
the' lamp is main-
tained in a perpetu- £
ally upright position. ©
; Fig. 2.—Section thro:gh

the plunger pump.

- Screwed—0n

ﬁ/ Cap
1'0/a.

|_— Brass
Tubing

- Plunger- Rog

Leather

/ Plunger
4

Steel Ball

Pressure Tap

It is also advisable
to insert a small brass cock or tap into the
blowlamp container on its upper side so that
the air pressure may be relieved after the
lamp has been used.. Some workers,
indeed, have gone so far as to in-
sert a spring-loaded safety ,valve of /i
the model-boiler type, but this re- &
finement is hardly necessary, al-
though, naturally enough, it makes
for added safety.

Operation
The operation of
as follows:

the blowlamp- is
When the pump plunger

WORKSHOP CALCULATIONS

TABLES AND FORMULA
Ninth Edition

by F. J. CAMM

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

a mechanic normally requircs, '

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

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

‘on the accuracy of its final grinding.
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A Simple Blowlamp Conversion

Changing Over a Petrol Blowlamp to Paraffin Working

is forced . downwards the back-prgssure

which is exerted on the lower end of
the leather plug or piston causes it
to ecxpand slightly, thus resulting’ in’ its

fitting the barrel accurately. The air is
forced through the lower ball-valve and out
of the pump via the copper tubing to the
upper part of the blowlamp reservoir or con-
tainer. When the pump piston is drawn
upwirds, the steel ball closes the conical hole
and blocks it completely, not permiiting air
to return from the blowlamp container into
the pump barrel. The efficiency with which
the ball valve functions depends, of coursc,
This
is a matter which should be tested for before
the'pump is finally assembled.

As the pump plunger is drawn upwards, air
passes downwards into the barrel past the
sides of the leather plunger.

Fuel Level

The blowlamp container must not be com-
pletely filled with paraffin when charging up
with fuel. Leave at least a saiall amount of
space in which to develop the necessary air-
pressure for starting the lamp.

The lamp itself is started in precisely the
same manner as the ordinary petrol lamp,
and, once running, it requires merely a few
strokes of the pump given at intervals to keep
up the necessary upper air pressure in the
container, and to prevent it falling -too much
in consequence of the steadily lowering level
of the paraffin as the latter becomes used up.

An Emergency Conversion

For emergency use, it is possible to make
a pressurised paraffin blowlamp merely by
screwing a cycle or motor-cycle tyre valve
into the upper vertical side of the petrol lamp
container, and as near-the top of the con-
tainer as possible (Fig. 3). The tyre valve
must be positioned as far from the burner as

Fig. 3. — A renol
blcwlanp fitted with
a tyre valve.

Tyre valve
/

possible so that it can be maintained at a
maximum degree of coolness. With this
simple and rather rough construction, pres-
sure can be got up by means of an ordinary
tyre pump.  The construction, of course, is
not suitable for regular use, but, in an emer-
gency and when a quick conversion to
paraffin working becomes necessary, the above
system of pressurising a blowlamp will oper<
ate quite satisfactorily. '
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The Factories of South Wales

T was with pleasure and some surprisz
that I recently received an invitation
from the Ministry of Supply “to study

recent industrial and engineering develop-
ments ” in South Wales.

It-appeared that many firms had -provided
alternative work to supplement the coal and
, tinplate employment, normally the backbone
of the South Wales population.

Perhaps one of the few reasonably good
legaciés of the war is thé mindedness of Min-
istries to facilitate members of the Press to
have a look at what goes on.

The work of the Mlmstry of Supply in
South Wales covers engineering, aircraft com-
ponents, iron and steel, tinplate, rcfractones,
radio, mining machinery, power station equip-
'ment—to name a few.

There are also Government surplus stores,

labour supply for the Ministry’s factories, etc.
Let me put on record that our British

Railways 855 a.m. from Paddington got

to Newport on the dot—allowing for eight
-minutes’ stop at Readmg, an averags of
about 50 m:p.h.

Glrlmgs, Ltd.

We de-trained and em-bussed (shades of
:Dr. Johnson!), at Newport, and, after a short
switchback ride by Jehu, arrxved at Girlings,
Lid., Cwmbran.

The firm makes vehicle brakes—hydraulic
and mechanical. We were received with
great hospitality by Mr. W. E. Gowers, the
Igeneral manager, and went round the factory
after an excellent luncheon.

The practice of this firm is to make
hydraulic brakes for the Tront wheels, and
_mechanical brakes for the rear wheels of a
“vehicle. They employ some 3,000 persons of
(both sexes. About one-third is female labour.

In the general machine shop where small
parts ate made, they have some 40 automatics
of British manufacture, and have .managed
;o cut out tools of German or U.S. manufac-
‘ture. They also have British hydromatic
millers (Cincinnati) with a radius duplex
fixture, with lifting arbor.. Cincinnati
!(British) vertical twin rams and surface
broachers.

This factory is largely on piecework basis.

(Until two years ago this firm manufac-
‘tured only mechanical brakes. . But the
increase of independent springing has! forced
.the hydraulic principle.)

{Automatic Machines

Of the machines that impressed me in this

factory, first came a mammoth affair that
performs seven operations on brake-backing
iplates and shoes.
& In this machine the parts are success-
ively hot-caustic soda-washed, swilled, rust-
proofed, swilled, dried, .enamel dipped and
stoved in an oven.

Next, a controlled cycle centreless grinder
that grinds, magazine fed, four diameters
simultaneously. (Shribner of Birmingham.)

In a checking bay where charts of output
and orders in hand are integrated, seven
clocks indicate the exact wastage of time, due
10 shortages or other causes on each of seven
COnveyors.

Shortages at this factory are not acute.
They occur chiefly in small steel wire which
we used to import from Belgium.

It would be invidious to give a list of the
makes of cars that Girlings supply with brakes
and shock-absorbers, They include muost
well-known makes. They sell brakes of 336
types to 121 customers and shock absorbers
including linkages of 300 types to 40
customers. ‘The output is about 32,000

A Short Tour of New Factories
By THE MARQUIS OF DONEGALL

hrakes and 20,600 shock absorbers per week.

This factory was taken over trom Lucas
in 1945. It has factory floor space of half-
a-million square feet on a 21 acre site.

Altogether, the happy atmosphere of the
place, to which no doubt the model kitchens
and attractive canteen-theatre contribute, was
reflected in the smiling faces ; so different
from some of the hard-pressed wartime fac~
tories I visited.

British Nylon Spinners

On our way from Cwmbran to Cooper’s
at Abergavenny, we passed, near Pontypool,
the new factory of British Nylon Spinners,
Ltd.

*The face of our only woman reporter fell
somewhat when the ’bus failed to stop.
Tension eased, however, when it was learned
that the factory which began operating last
summer, does nor make stockings. It is to
employ 1,700 workers, and is certainly
impressive architecturally, reminding one
slightly of the Memorial Theatre at Stratford-
on-Avon.

Cooper’s Mechanical Joints

So to Monmouthshire and Cooper’s
Mechanical Joints, Ltd., which started .on
gaskets in 1go8. It now does gaskets and
filters of 731 different types and employs
350 persons of whom two-thirds are women
and girls. Some of the products have as
many as 30 components, and some as few
as four.

The Monmouth works were taken over
from a manufacturer of fountain pens, the
parent factory being at Slough, and it turns
out about half the Slough factory’s output
of exhaust manifolds, gaskets and steel-
asbestos boiler washers. -

Apart from supplying many car manufac-
turers with filters and gaskets—they claim to
be the second largest gasket makers in the
world — Cooper’s started making aircraft
filters” in a shoe factory in Northampton
whence they arrived in the beautiful sur«
roundings of Abergavenny in 1946. They
now supply de Havillands and Bristol.

Impressive, and quite a different kind of
filter, are the immense precautions taken to
see that none of the used water from the
factory can pollute the River Usk on its
return to the river. I counted about eight
tanks, each the size of a small swimming
pool, the water passing through process after
process before rejoining the river.

By this time we were all getting rather
tired, so we sat down to our fifth meal of
the day ; high-tea in the executive’s dining-
room.

Tingplate Food.Cans

We were in the ’bus early next morning
on our way to the largest factory of the tour:
the Metal Box Company, Ltd., at Neath.

This vast place is one of thc company’s
23 production plants in Great Britain. It
is"a modern factory employing some 2,000
workers. - It is proud of its labour relations
and hxghly developed joint consultation. The
proportion of men to women is 1,760 to 9oo
(approximately).

The factory was built in 1937, extended
in 1940 and development is still going on
which will double the floor-space and
personnel,

Food cans and compenents of cans are the

- chief output of this establishment, the raw

material bemg, of -course, tinplate.

.the body of the can.

Highly integrated mass-production is the
keystone. The lacquering department deals
with 2,500,000 sheets of tinplate per week,
and the printing department accounts for a
quarter of a million sheets per.wecek.

Fifty million tops and bottoms of cans per
week and 4,000,000 fish and paste cans. The
shortage of tinplate was something terrible,
I was told!

Can-making Robot

There are enough ingenious machines in
this factory to piease anybody. I liked par-
ticularly the robot that cuts, folds and sticks
Another machine stamps
the lids and stacks them into units of 200.

Eventually, the conveyors, which are
mostly overhead, like those things that fetch
your change in some department stores, end
up opposite closed railway trucks, each of
which holds 35,000 cans ready for filling by
the Whitland Creamery, United Dairies and
other customers. -

Apart -from the faciories. in this country,
this great concern has faetories in South
Africa and Malaya and a *re-forming”
factory in India.

Before leaving the Metal Box Company 1
must mention the thoroughly up-to-date
physiotherapy department. This is one of
the few of its kind in factories of the United
Kingdom. It is much® appreciated by the
personnel, of whom about 1,000 healthy and
debilitated pass through it every month.

Our last call before taking a train from
Cardiff to London was a factory of quite a
different kind to any of the others we visited.

The “ Remploy » Factory

Thic was the *“ Remploy” factory at
Bridgend in Glamorgan. It is situated on
a.colossal trading estate, the site of a war-
time Ministry of Supply filling factory, which
accounts for the scattered location and small-
ness of the buildings.

The ‘Remploy” factory is one of a.

number established by the Disabled Persons. :

Employment Corporation, Ltd. Only those
with 60 per cent. disability.are employed,
and many with 100 per cent. disability do
suitable work in their homes.

Although the. Services are given priority,
I talked to many workers there whose
disability came from other causes. Several
had been blown up in accidents when the’
estate was a filling factory. There were ex-
miners with advanced silicosis, a youth who
had been run over by a train, and others
who had been cripples from birth. All
seemed cheerful and talkative.

Perhaps the most novel activity is the
making of violins. For the purpose of teach-
ing this art, Mr. Schliep, a displaced
Estonian, was imported, accompanied by his
son, from Germany.

At present there are about 160 disabled
persons at this “ Remploy,” not counting the
61 home workers, who mostly make rugs.
Other activities include making toys, leather
goods, indusirial gloves, and there is a saw-
mill.

The eventual Wales target is to employ
the whole 2,000 severely disabled, and 10
“ Remploy > factones will bc operating in
Wales shortly. “ Remploy” is Government
financed and non;profit making.

So our tour ended. The move westward
has certainly put these workers into attractive
surroundings for factory work and there is
plenty -of ‘room for development, further to
the west, in South Wales.
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Some Early Cycling Novelties

Interesting Inventions of Bygone Days

HE showing of two alloy welded cycle

i frames at Earl’s Court brings to mind

some other materials and methods of
jointing used over so years ago.

Pure aluminium tubes were expecrimented
with by Humber in 1896, tested during 1897
and adopted in 1898. Patent Nos. 24,564,
25,025, 29,715, all of 1896, which were for
the method of securing the tubes to the lugs.
A large liner was inserted between the mitred
tube and the lug and the complete joint was
secured by substantial cotters. The weight

of the complete roadster with 28in. x Ijjn.
with

wheels was 29lb, which .compares
present-day lightweights.

1.—Method - of forming
helieal tubing.

Bamboo Frames

Bamboo is a material with properties which
have been known for a long time- The
Bamboo Cycle Co. made a number of
machines with this material for the frame-
work, using aluminium lugs over split
collars. They proved quite satisfactory in
service and quite light; public suspicion had
as much to do with the demise of this com-
pany as anything else. The machines came
out in the latter half of 1895.

In addition there were a number of firms
manufacturing machines the frames of which
were cast all in one picce of aluminium.
The “ Luminum’ was perhaps the most
successful, and the firm lasted the longest.

Helical Tubing

In 1893 the “ Premier ” Cycle Co. brought
out the patent helical tube, and in 1894
they sold over twenty thousand machines
with frames made up of helical tubing. The
weights of their 1894 cycles were: path
racers 22lb.,, road racers 243lb., roadsters
33lb., tricycles 45lb.; not excessive for the
period.

The tubing is illustrated in Fig. 1, and
its method of manufacture is not without
interest. The tube is formed by wrapping,
or rolling helically a thin sheet of metal,
varying from -008in. to .0I7in, and ﬁrmly
brazing it together.  Strips qf the required
length are cut off by guillotine shears, the
cuts being made diagonally so as to end
square when the tube is finished, The strips
were then rolled round a mandrel of special
design, consisting of a set of three rolls
mounted horizontally, one being removable
to admit of the mandrel being placed in
position. Upon rotating these rolls the
mandrel will also revolve, and as the strip
and mandrel are in contact with the rolls
the strip will be drawn in and so wrapped
or wound round the mandrel to form a tube.
This winding is performed at such an angle
that whilst there will be a double thickness
of sheet at all parts at those points where
the lap occurs there will be a treble thickness
of the sheet at other parts. A clamp is
then placed on ons end of the coiled strip

By R. L. JEFFERSON
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to prevent it unwinding, it is then removed
from the rolls, the mandrel is withdrawn, a
stout collar is driven on the extremity of the
tube and a plug forced into its bore so as to
hold the strip firmly in place until the strip
is united firmly by brazing. This operation
is performed by running hard solder into the
tube and so applying it to the exterior.of the
tube that a portion will adhere to those parts
where the coils or convolutions overlap. This
solder is then melted and run into the joints
between the strips in a gas furnace, and the
tube is shaken and turned to facilitate and
expedite the passage of the solder into the
joints. After cooling the tube in powdered
lime the collar can be knocked off and the
ends of the tube cut off square to exact
length. The tubes are then hung up and
struck with a light hammer, and those
which do not have a clear ring are rejected.

Test of Strength

The strength of these tubes was much
greater than cold drawn steel tubes, the
latter being made from very mild steel, the
former of a very light carbon steel just below
the air hardening point. A test carried out
by Mr. J. M. Reilly was rather revealing.
A ‘frame made up of helical tubing and
weighing §lb. 530z, when subjected to a
condensed lateral strain, as in the case of- a
collision, was found to have an ultimate
strength of 448lb. A frame constructed of
weldless tube and weighing slb. 1330z. gave
an ultimate strength of 264lb. The manu-
facturc of this form of tubing wa$ of neces-
sity slow and very costly, which is the
only reason it cecased to be manufactured.

Pneumatic Brake

An idea of another sort was the pneumatic
brake brought out at the end of the last
century. This consisted of a hollow rubber
bulb attached to the handlebars -by a clip, a
hollow distensible rubber pad or shoe being
joined to the bulb by a rubber tube. The
illustration, Fig. 2, shows the appliance
clearly. The bulb is fitted with an air-inlet

Fig. 2.—A pneumatic brake operated by a bulb
attached to the handlebars.

o

-

valve and a non-return or discharge valve
leading to the brake shoe. The bulb can
thus be used as a pump to force air into
the pad to any desired pressure. To release
the air and the brake the push piece on ths
neck of ‘the bulb was pressed.

The biggest drawback to this brake was
the time lag between the pressing of the bulb
and the application of the shoe, and this
led to enough accidents to cause its demise.

“Something for Nothing

There have, I suppose, always been some
people who want something for nothing.
Inventors often fall under this heading, and
many of them, in the boneshaker days, advo-
cated the fitting of an immensely strong
spring to be wound up when the rider was
descending a hill, and released for the ascent.
They appeared to ignore the cardinal fact
that you can’t get any more out of a cycle
than the amount put into it.

Fig. 3.—A spring chain wheel.

Spring Chain Wheel

A similar obje¢t was aimed at in a pro-
visional application, No. 8,347 of 1892, for
a spring chain wheel (Fig. 3). The claim
for this was that it helped the rider over the
dead-centre point; the springs, compressed
on the downward stroke, were supposed to
uncoil themselves on the weaker upward
stroke, the weight factor was ignored. Like
most ideas of this kind it died a natural
death.

I think a search of the Patent Office files
would save present day inventors a lot of
very hard work. Not long ago I had an
idea submitted to me by a man who had
been working on it for nearly three years.
He showed me the drawings of his invention,
and I thereupon showed him an illustration
of the 1895 ‘““Boudard’ gear which was
exactly the same thing; he had never heard
of it and was quite surprised to learn the
idea had died.

What I do think would be*a good thing
is for inventors to concentrate on cleaning
up some of the minor points in cycle con-
struction, such as brakes. There should be
more of the built-in type, without the festoons
of cables one sees to-day. Also, freewheels
of thz screw-on type could easily be replaced
by a neat splined type; repairers especially
would welcome this. Let the inventor con-
centrate on refining what has now become a
standard product and leave perpetual motion
and dead-centres severely alone.
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A rear view of the atomic time-control umit.

HE atomic clock is a new instrument

E which should enable us to measure
time more accurately in the futurz

than we can now. Everyone is familiar with
the use of ordinary clocks and with the time
signals by which we can set them; but-before

'we can understand the part that the-atemic-

clock may play we must examine a little
more closely the present standard’of time
and how it is used to regulate the time
signals. 1

The standard is the.time taken by the earth
to rotate about its axis. The instant at
which the earth occupies a particular position
relative to its axis is recorded by carefu!
astronomical observations and the time inter-
val between two such instangs corresponds to
one day. . This interval is far tco long to
regulatc our modern activities, and it is
divided by means of pendulum clocks
adjusted to mak= exactly 86,400 swings in a
day, that is, I per second. Such clocks
adjusted to keep’ correct time in relation to
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current
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The Atomic Clock

A New Instrument ifor- the Accurate Measurement of Time
By L. ESSEN, Ph.D, DSc.

the earth are the working standards used
to generate time signals.

A further development in time-keeping
followed the advent of radio. Ons of the
problems of the radio engincer is the
measurement of the time of vibration of
electrical waves, a time which may be as
short of one ten-millionth of a second, or,
as he would express it, their frequency is

THE ATOMIC CLOCK

The present standard of time is
based on the rotation of the earth about
its axis, and this is divided into small
wints by pendulum and quartz clocks.
The atomic clock is based on vibrations
within the molecule, and when the
technical difficulties have heen over-
come may provide a standard more
independent of and more constant than -

‘the rotation of the earth.

ten million per second.  For this purpose he
needs a still smaller unit, which is now pro-
vided by the quartz clock.

The-Quartz Clock
This consists of a piece of quartz crystal
adjusted to make ‘100,000 vibrations a second

A typical absorption

and maintained in oscillation by means of
a -radio valve. It is fairly easy to measure
frequencies of other vibrations such as those
of 4 transmitter in terms of this standard
frequency without making any actual time
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Cross-section of an absorption cell.

The cell is a piece of waveguide eoiled round the clock’s dial.

measurements at all, but the frequency of
the quartz crystal itself must be measurcd
by reference to the time signals. For this
purpose it is divided by valve circuits from

/00,000
cycles Frequency| .
quartz multiplier .
oscillator
Control
link
Ammonia
Fregquency el |
divider standard
Clock

Diagram illustrating the general
scheme of the atomic clock.

100,000 to 50 cycles per second, and- this

‘frequency 1s used to drive a-motor with a

clock dial just as the so-cycle mains supply
drives the domestic electric clock.  Sharp
impulses at I per second are obtaimed from
the motor and compared with the time
signals. If the frequency is exactly 100,000
the clock keeps correct time. The ffequency:
standard can thus be used as a clock, and, in
fact, quartz clocks have proved to be better
time-keepers than pendulum clocks and have
replaced them at many observatories,. where
they are adjusted to keep in step with the
earth’s rotation.

Why Greater Accuracies. are Needed

~The carth’s rotation together with the
quartz clock enable a time interval of one
day to be measured with an accuracy of
about one-thousandth of a second (i.e. 1 part
in 10®) and it might well be thought that
this is precise ‘enough for all requirements.
But at standardising laboratories such as the
National Physical Laboratory it is the aim
to define the standards of measurement with
a precision at least ten times as great as
that required in practice. It is a kind of
safety factor to allow for rapid developments
in any particular branch of science that might
require a higher precision. Now, in the
case of frequency measurements—althopgh
this is already one of the most precise ofP all
physical measurements—certain applications
require almost the full accuracy that can
be given. Some systems of navigation, for

R.{. alters nitrogen atom’s position.
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example, use radio transmitters having an
extreme constancy of frequency.

There are several reasons why it is diffi-
cult to improve time and frequency measure-
ments using the present standards.

1.—Quartz clocks usually gain or lose
slightly and need periodic adjustment to keep
correct time with the earth.

2.—The time of the earth’s rotation cannot
be observed very accurately. The highest
precision is about one-hundredth of a second.
This is a constant error, so that the per-
centage error decreases if we extend the
measurement over a longer period.

3.—The period of rotation of the earth

Spectroscopic MQU’ 1774 Comp_at rison
icrowave with
:;:ZZ:,;?, ] frequency astronomical
g standards time
T T
CONTROL LINK
Error signal Frequency
4 and control multiplier
circuits for |—jand harmonic
controlling generator
100 Ke/s chain
crystal
/00 Ke/s
quartz crystal|_| ?ﬁ?&:ﬁcy
rrequency p
standard chain

- Simplified block diagram of N.B.S. atomic clock.

is known to vary slightly in the course of
time.

It is because of these difficulties that the
atomic clock made at the National Bureau
of Standards, .Washington, is of interést to
both the astronomer and the radio engineer.

Analogy with the Measurement of Length

It will help us to understand the ‘atomic
clock if we consider the progress that has
been made in recent years in the measure-
ment of length. The standard: of length in
this country is a metal bar known as the
Imperial Standard Yard preserved at the
Board of Trade. All precision length, meas-

_urements such as those of accurate gauges

must be referred ultimately to the standard
bar. It would clearly be more convenient

to use some standard length occurring widely
in nature, such as the length of a wave of -

light, if that were possible.

Recent: advances in the technique of inter-
ferometry have now made it possible to
measure the length of, say, a one-inch gauge
directly in terms of the wave-length of light,
and this is being increasingly used as a
standard. It has the advantages of access-
ibility—it is only necessary to obtain a suit-
able lamp—and permanence.

The Atomic Clock

The radiation from an atom or molecule
possesses not only a constant wave-length
but also a constant frequency, and it has
long been recognised that it would consti-
tute a valuable standard of frequency if it
could be used. Until recently, however,
there has- been no technique for comparing
the frequency of these molecular or atomic
vibrations with that of a man-made oscil-
lator, such as a transmitting station or a
quartz clock. The development of radio
valves that will operate at wave-lengths f
the order of 1 cm. (frequency 3 x 1010
cycles per second) .makes this comparison
possible, because some molecular radiations
have wave-length and frequencies in this
region. The intensity of these radiations
is too feeble for them to be observed
directly ; but if ‘the molecules are illumin-
ated with radio waves of the right frequency
some of the energy of the wave is absorbed.

If the energy that passes through the miole- -

cules is measured and the frequency' is
altered slowly there will be a sharp decrease

-portional to the energy it receives.
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in the measured energy when the frequency
corresponds to the absorption frequency of
the molecules. This effect was observed
some years ago at, Oxford University. In
America they have now solved the problem
of how to use this effect to control a clock.
The molecules used in the atomic clock are
those of ammonia gas, which gives the
strongest absorption so far observed. The
gas is contained in a 3oft. length of copper
pipe which is coiled round the face of the
clock dial. The illuminating waves are
obtained by the selection of a very high
harmonic of a quartz oscillator vibrating at
100,000 cycles per second. “Bhe harmonic
itself would not give quite the right fre-
quency and another small frequency must
be added to it, but this is a technical detail
of no great significance. The waves are
passed into the cell through a thin mica
window and the energy leaving the far end
of the cell through a similar window is
measured by a detector rather like the cat’s
whisker used in the old crystal receiving
sets. - The detector gives a voltage pro-
This
is, a minimum when the frequency -of the
waves is exactly the same as the absorption
frequency of the molecules. If the frequency
moves away the voltage rapidly increases
to its normal value, but for small frequency
differences the voltage will be intermediate
between the minimum . and the normal
values. - It thus serves as a measure of the
frequency difference; and it can be used
to alter the frequency of the quartz oscil-
lator so as to reduce the.frequency differ-
ence to a very small value. The frequency
of the oscillator is thus controlled by the
natural absorption frequency of the gas. It

is made to drive a clock dial in exactly.

the same way as already described for the
quartz clock. The readings of the clock
are thus governed by the frequency of the
quartz oscillator, which is itself controlled
by the gas.

277

Absorption| pagic

g Microwave
&g tee

amplitier

; i

Magic tee and atom oscillator circuit.

The Accuracy of the New Clock

The accuracy claimed for the cloek -is-
one part in 107 that is one-hundredth .of
a second a day. It is thus l=ss accurate_
than the standards already in use, but it
is not unusual for the first model of a new
type of instrument to be inferior to ihe
refined versions of previous types. It may
be that the present form of atomic clock
will never be as good as, for example, the
quartz clock, for there are certain funda-
mental difficulties which will not be easy
to overcome. Scientists are, however,
already investigating other means of con-

Termination

trolling standard oscil-
lators by means of
molecular and atomic
vibrations, and from
theoretical grounds at
least - some of these
promise to be at least
I0 times more accu--
rate than any existing
time-keeper.

The Future Réle of
the Atomic Clock

One major differ-
ence between the
atomic clock and pre-
vious clocks should be
pointed out. It has
been explained how in
the previous standards
the rotations of the
earth, the swings of a
pendulum or the
vibrations of a piece
of quartz are actually
counted and recorded. °
This is not the case in
any ‘form of atomic
clock vet envisaged,
but an auxiliary oscil-
lator is set so that its
frequency is as nearly

as possibl equal to
that of atomic
vibration. It should

perhaps be ' regarded
therefore as a stan-
dard of frequency
rather than a standard.
of time. This is par-
ticularly so, as one of
the essential features

The atomic clock and its inventor, Dr. Harold Lyons.

of a clock js that it
should not stup. The



278

link between the atomic vibrations and
the controlled oscillator is -very -elaborate
and includes a large number of radio
valves and other component$, each of
which is a source of potential breakdown.
It is not therefore likely to give the long,
unbroken pericds of operation required of
a clock, at least not until the techmiques
involved are vastly improved.’

It is necessary to remember also one very
important advantage of the carth’s rotation
as a standard. If, owing to unfavourable
circumstances, such as a long period of bad
weather, some faulty readings are. taken,
thess errors are not perpetuated. The clock
is still running properly, although it is not
being read very accurately, and when better
conditions return more accurate readings
can be taken. On the other hand, if an
atomic clock: go=s out of control momentarily
its time recording is lost for ever.

Although it is a very risky  proceeding
to forecast the line of development of a
pecw branch of a subject such as this, it
does seem that in time-keeping tha atomic
clock, the quartz clock and the earth’s rota-
tion will all play their part in the measure-
ment of frequency and time. It will be
possible to set the quartz clocks with great
precision in terms of the atomic clock. The
quartz clocks controlled in this way will
not only serve as standards of frequency
in radio enginecring but will enable the
astronomer to investigate the small vagaries
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in the earth’s rotation. On the other hand,
the latter, will stili be used for the measure-
ment of time over long intervals.

Photbcell

{7 7HEN strip material such as paper,
§X/ fabric, plastic, etc, has to pass
through a machine during a manufac-

turing process there is often a tendency for
the web to move from side to side, with the
result that the roll of material does not layer
properly and the overhanging edges become
damaged. Lateral wandering also makes it
difficult to run the material over rollers for

printing.
The difficulty, however, has becen over-
come by the Electrical Equipment Co.

(Leicester) Limited, of 106, London Road,
Leicester, with the aid of photocell equip-
ment -supplied by The General Electric Co.,
Ltd. .

Fig. 1.—Equipment in use to prevent lateral
wandering of corrugated paper. The web can be
seen moving through the lamp and photocell unit.

[We ar: indetted to Radio FElectronics for
several of the illustrations apfearing in this
article—ED.]

Strip Control Equipment

-The equipment consists of a slotted lamp
and cell unit (see Fig. 1) with the lamp in
the top half and-two photocells in the bottom,
the cells being masked so that light can
fall on one, both or neither according to the
lateral position of the web passing through
-the control head.

When the web is too far in one direction,
both cells are covered ; when it is correctly
positioned one cell is covered, and if it moves
too far towards the opposite side neither cell
is covered.

These three conditions are used to control,
via relays, two solenoids which move an
idler roller sideways under the web and
gradually edge it, if necessary, in the desired
direction. In the * neutral ” pésition, when
only one cell is uncovered, neither solenoid is
energised and the idler roller revolves with
the web. Fig. 2 shows the interior of the
control boxes used with the equipment.

Accuracy of Control

Accuracy of control to within a few
thousandths- of an inch can be obtained in
operation and correction starts imme-
diately there-is any deviation from normal
position. The maximum standard correction
is two inches of lateral movement, but for
special cases up to twelve. inches can be
arranged.

The solenoids used for correction are D.C.
operated and have a constant rating, with
a linear pull throughout the stroke. Speed of
operation is controlled by an adjustable
hydraulic damper of. the self-filling reservoir
type.

A further adaptation of this principle is
guiding the web from a coloured line. When
printing paper, ctc., it is often desirable to
work from a printed line as opposed to the
edge of the web.

This is controlled by the varying degree of
light reflection on the photocells, i.e.,, when
light is reflected from white paper on_ one

similar position is arrived at as in the first
case. '
Moving Light Head

In conjunction with this adaptation the-
equipment is so designed that, instead of
the roller moving the fabric from a fixed
light head, the light head moves in a lateral
direction on free bearing and follows the
datum line. The equipment is designed
according to the application. In the case of
trimming, cutters are affixed to the light
head and trim the edge of the web at any
desired position; secondly, a guider can be
fixed to the head to ensure that plastic
material in a semi liquid state is guided back
from the edge of i(he web to obviate the
spillage on to the roller and wastage.

Fig. 2.~—Interior of the control eqtiipment,
showing its relative simplicity. Each photocell

cell and from-a coloured line on the other a only needs one valve, onc relay and one contactor.
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THE WORLD OF MODELS

Model and Handicraft Exhibition
inBombay : Mode! Steam Turbine
Unit: Scale Model " Victory " Ship

By "MOTILUS"

Fig. 2.—A model dockyard displayed at the Parel Model and Handicraft Exhibition. A
cargo steamer ts alongside the quay and readers will also notice the sectional model warehouse,
the dockyard personnel and vehicles.

HE widespread -interest in PRACTICAL
MECHANICS takes this periodical to
all parts of the world. In India,

whete the magazine has a considerable cir-
culation, many of