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S Of USES SO"

B196 .

THERE are hundreds of fixing jobs in
every home, which can be made quicker,

neater and more securely with Rawlplugs
than by any other method. There is a
Rawlplug suitable for every size of job-
from the small No. 3 for lightweight
fixtures to the No. 30, which will withstand
a direct strain of 4 tons.

Remember-millions of Rawlplugs are
used annually by the War Office, G.P.O.,
Municipal Authorities and by Builders and
Electricians everywhere. Rawlplug Outfits,
which are sold at 1/6, 3/6 and 5/6 by all
Ironmongers and stores, contain complete
equipment for all ordinary household
fixtures.

Fully illustrated literature free on request to :

THE RAWLPLUG CO., LTD.
Rawlplug House, CROMWELL ROAD,

LONDON, S.W.7.
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36, SPLENDID
MOVIE

THIS
IT COSTS

MOVIE
CAMERA

PATHESCOPE MODEL "H"

Apps

I 04 -PAGE

As easy to use as a snapshot
camera and makes splendid movies.
Why not get one now? It is

a beautifully finished instrument.
Small and compact, and fitted
with high-grade F/3.5 lens.
f5.5.0 cash, or yours on first of
15 monthly payments of 7/5.

We stock all the latest still and
tine cameras-anything over 501 -
on easy terms. Good exchange
allowances.

CATALOGUE POST FREE.CITY SALE
AND EXCHANGE (1929) LTD.

59/60 CHEAPSIDE, LONDON, E.C.2

JAGROSE
co,FOOTBALL
EQUIPMENT

JERSEYS, Aston Villa, Plains, Stripes, 1 r f
or United designs ... all doz.

KNICKERS, Navy or White, very
1016 doz.6offer ...

STOCKINGS, plain tops ... 10/6 doz.

4
FOOTBALLS, special offer, 18 -panel,

11; All Leather ... 5/6 each
SHINGUARDS, White Duck ... 101d. pair

Ditto Leather ... 1/6
FOOTBALL BOOTS, Strong and Reliable, all sizes ... 5/11 pair

All Bukta Clothing, Frank Bryan, Thomlinsons, and Webbers Footballs in stock.
Send Now for NEW COMPREHENSIVE LIST (F.B.P.) of all FOOTBALL KIT

OWN a
BILLIARD

TABLE

for 1 f" a
week.

Send for FREE List. It will save you money.
Superior Oak finish, leather -covered pockets. Stands on table, complete

with Ash Cues, Balls, Marker, and Spirit Level.
Cash Prices. SNOOKER SETS.

3 ft.... ... 16/0 ft. 6 in.... 29/6 Special Selected 17 -ball I 1 in. 1 2/6
3 ft. 6in.... 19/6 5 ft.... ... 39'6 Composition Snooker llin. 15/0
4ft.... ... 25/0 68.... ... 52/6 Sets, complete with pol- li in. 17/6
Superior Qual- Oft ... 49/6 fished triangle in neat box. 11 in. 22/6
ity Solid Slate 5 ft. ... 74.6 Colour and weight guaran- II in. 24/0
Bed Tables. 6 ft. ... 99 6 teed. 1 i in. 27/0

Carr. Paid.Carr. Paid Greater London.

JAM ES GR 0 SE LTD. EUSTON Ro
MAIL ORDER DEPT. LONDON, N.W.I.
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The WRECK OF THE "DUNDONALD"
By

Victor Pitt-Kethley
A THRILLING and tragic sea -

story, relating how a British
ship ran ashore on a barren islet in
the remote South Pacific, where for
many months the survivors endured
all sorts of privations in a des-
perate struggle to maintain life.
No rescue -vessel hove in sight, and
finally in despair, the castaways
built boats-surely the frailest,
strangest craft ever seen-and set
out on a perilous attempt to reach
safety.

Other Special Features include :
THE GREAT LEICHHARDT MYSTERY

By W. CHARNLEY
What happened to Leichhardt Ninety years have passed
since his little party dared the wilds of unknown
Australia. He sent one report, then-silence. Sundry
curious discoveries bearing on the mystery have been
made periodically, but of concrete evidence there is not a
shred. The fate of Leichhardt constitutes a most fasci-
nating puzzle.

MY PRINCESS
By HENRY STANLEY WARD

Bewitchingly beautiful, an alleged Princess came to a
little American town and captured the author's heart.
Later he killed a highway robber who, unmasked, proved
to be - his princess.

Also

9 ADDITIONAL TRUE LIFE
NARRATIVES

IN THE SEPTEMBER

THE MAGAZINE FOR MEN

Of all Newsagents
and Bookstalls, or
by post Is. 21d.
from The Pub-
lisher, George
Newnes Ltd.,
Tower House.
Southampton :;t.,
Strand, London,

W.C.2.

George Newnes Ltd.

The Finish
that preserves and
beautifies woodwork
Carpenters and model makers can give
their woodwork a more enduring high -
gloss finish with Vamene-the finer
oil varnish stain. Varnene resists
damp, will not chip and brings out the
beauty of grain and figuring in the
wood.
In Dark Oak, Mahogany, Walnut, Light
Oak, Ebony Black and Clear (Colourless)
Varnish. From Handicraft Stockists,
Ironmongers, etc.

VARNENE
The Finer

OIL VARNISH STAIN
Tins 6d.

1/- and 1/6.

Makers : Chiswick Products 14d., London, W.4. VOX.
57

LATHES OF QUALITY
Quality is more than skin deep ; buy a lathe into which is built all
the features found worth while by two generations of lathemakers.

Each Lathe guaranteed for : Accuracy, Workmanship, Sound Material.

t
r.176
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et ILI 7,

C.17e.gl
Z1,2
FEW
N
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fun
Sendfs HENRY MILNES
P.M. Dept. INGLEBY LATHE WORKS, BRADFORD, YORKS.
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TRADE
MARK
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Power Tools
Combination

This useful tool
should be apart of
the equipment of
every workshop.
It will save many
hours of hard work
in producing
beautiful, smooth
and straight sur-
faces.

Belt and Disc Sander

Price, ES IS 0

Write for illustrated priced Catalogue No. I37c.

WIZARD MACHINERY CO.
13 VICTORIA STREET, LONDON, S.W.!

TELEPHONE
ABBEY 3018

19th Year

THE "MODEL ENGINEER"

EXHIBITION
ROYAL HORTICULTURAL HALL,
Vincent Square, Westminster, S.W.

SEPTEMBER 16th 25th
11 a.m. to 9.30 p.m. daily

Admission Is. 3d. (tax included)

A wonder show of Engineering Models of all kinds ; Steam
Locomotives at work on a 72 -ft. passenger -carrying track ;
working model railways ; Steam and Sailing Ship models.
Speed -boats and Aeroplanes.

Hundreds of models in competition for the Championship
Cups and other prizes.

A splendid trade display of lathes, small machine tools, work.
shop equipment, and model -making materials.

Exhibits by many of the leading Model Engineering and

Railway Clubs.

EVERY READER OF "PRACTICAL
MECHANICS" SHOULD VISIT THE MOST
FASCINATING SHOW OF THE YEAR.

Locomotives
constructed in
any gauge from
" 00 " upwards.
First-class
workmanship
at reasonable prices.
May we quote you
for your next Loco.,
Coach, Wagon, Per-
manent Way, etc.
Agents for " Exley " hand-
made coaches in "0 "

and "00."

We are not showing at the
Model Engineer Exhibition, as
we believe that we can serve
you as well, and in more
comfort, at our showroom.

 NEW. Coach Sides in
" 00." Have the coach you
want in " 00." Exact copies
of any coach, any railway,
hand -made, ready for fixing
to coach side. Ordinary
coaches, 2/6 per pair.

Specials 3/-.
 Ask for a copy of our cata-
logue, with latest additions, and
Used Model List 3d., or by

post 4d.

We are now in a position
to undertake the construction
of Steam Locos in any Gauge.

Let us have your enquiries.

If you are in town for the Ex-
hibition, come along and see us
and inspect, at your leisure, the
new Locos., Coaches, Etc., which
we are producing in all gauges.

"00 " Permanent Way. Multi -
Lever Frame. Multi -Brick
Papers. Uncouplers, Etc. We
have a full stock of parts and
complete models in all gauges.

48 BEAK STREET,
REGENT STREET,

111101.1ELS LONDON, W.1.
Gerrard 4055

MULTI - ITn

BUILD YOUR OWN

SCALE MODEL SHIPS
CARGO STEAMER Length 14 ins.

Fascinating model of a typical British
tramp; easily built, as the hull needs little
carving. There are detail drawings for the
bridge construction and stairways. The
kit is complete and includes : balsa wood
block for hull, five ships' boats, two
anchors, propeller, capstan, funnel, quick -
drying cement and the full-size plan. A,

Carriage paid for 4f"'

SUBMARINE CHASER Hull 12 ins.
Interesting model of Great War patrol
ship. Smart lines and easy to build. Full-
size plan showing all details, block of
balsa for hull to be carved from, dowelling,
cement and lacquers.

Complete kit, carriage paid, for /6

FLYING CLOUD Interesting model
of famous Clipper Ship launched in 1851;
holds unbeaten record for run New York
to San Francisco. Kit includes balsa block
for hull, printed parts for decks, etc.,
rigging, cement, lacquer and full-size
plan.

Complete kit, carriage paid, for 2/6

 Send a Id. stamp for illustrated Ship
Catalogue of 12 pages; many accessories.

(Kits 21- extra abroad.)

Send your P.O.
NOW to: p. kM. SWEETEN LTD.
BANK HEY STREET, BLACKPOOL II
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AMBITIOUS ENGINEERS
THIS IMPORTANT HANDBOOK

ON

SUCCESSFUL ENGINEERING CAREERS

FREE ON REQUEST
After months of intensive effort and research, we are
pleased to announce that the 1937 edition of our Hand-
book, " ENGINEERING OPPORTUNITIES," is now
out of the publishers' hands and ready for free distribution.
Containing 268 pages of practical guidance, this book is,
beyond argument, the finest and most complete hand-
book on Successful Engineering Careers ever compiled.
It is a book that should be on the bookshelf of every
person interested in engineering, whatever his age,
position or experience.

The Handbook contains, among other intensely in-
teresting matter, details of B.Sc.,. A AL I. C. E,. ,
A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E., A.M.I.W.T.,
A.M.I.R.E., CIVIL SERVICE, and other important
Engineering Examinations :' outlines courses in all
branches of CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION and AERO-
NAUTICAL ENGINEERING, BUILDING, GOVERN-
MENT EMPLOYMENT, etc., and explains the unique
advantages of our Employment Department.

WE DEFINITELY GUARANTEE

"NO PASS NO FEE"
If you are earning less than £ 10 per week you

to miss reading " ENGINEERING
OPPORTUNITIES." In your own in-

terests, we advise you to send for your copy
of this enlightening guide to well -paid posts

by filling in and posting the coupon NOW.
There is no cost or obligation of any kind.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410, SHAKESPEARE HOUSE,

17, 18, & 19, STRATFORD PLACE, LONDON, W.1

cannot afford

---

POST
THIS

C
O

O
N

NOW

-- TEAM.? OFF HERE

FREE COUPON
I BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY,
410, Shakespeare House,

17-19, Stratford Place, W.I.
Please forward, Free of cost or obligation of any

kind, your 268 page Handbook.

NAME

ADDRESS

11MM MEM NM ol.m NM =M Mop Inn mIll
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Inland and Abroad, 7s. 6d. per annum
Canada - - 7s. per annum

Editorial and Advertisemept Offices t "Practical
Mechanics," George Newnes Ltd.

Tower House, Southampton Street, Strand, W.C.2.
'Phone: Temple Bar 4363.

Telegrams t Newnes, Rand, London.
Registered at the G.P.O. for transmission by

Canadian Magazine Post.

Scientific Fads and Fallacies
I AM really amazed at the credulity

of even educated people where
scientific matters enter their daily
lives. The other day I was astonished
to hear an otherwise educated person
state in all seriousness that a person
weighed less after a meal than before
it. When I jocularly remonstrated
with him for attaching credence to
this fantastic notion (quite an old
belief), he assured me that it was so I
Apparently, therefore, if you stand
on a pair of scales holding your
lunch, your own weight being ten
stone, and the lunch 2 lb., so that the
scales register 10 stone 2 lb. ; you
only have to eat the lunch whilst
standing on the scales for your
weight to be registered as less than
10 stone ! Carrying this idea further,
you merely have to stand on a pair of
scales and eat a sufficient number 'of
luncheons to vanish into thin air.

I am sure that ladies who are
nowadays so interested in slimming
will be interested to try this new
remedy for excessive adiposity I I
must say that it is amusing to imagine
that you can reduce weight by
increasing it, and I have not heard
before that by over -eating you could
reduce your weight. Of course, a
pair of scales and a packet of sand-
wiches soon convinced my friend
and dispelled from his mind a notion
he had held since childhood.

This friendly demonstration caused
me to reflect upon many similar
silly notions and fads which still
find acceptance in the minds of many
people. There is a good deal which
we have to unlearn as we grow up,
not the least of which is that bogy -
men do not exist, and that circus
posters do not always speak the
truth. It is a pity that we do not
also forget some of the silly tales
which we may believe when young,
and which are handed down by some
peculiar process of folk memory.

Many people believe that if the
sun shines on the fire it puts it out,
apparently because the brilliance of
the sun shining on it causes it to

PRACTICAL
MECHANICS

VOL. IV. SEPTEMBER, 1937 No. 48.

Fair Comment
C-Che Editor

appear to glow less The sun has
no effect upon the fire other than to
cause it to glow an infinitesimal
amount hotter ! There are many
similar instances which will occur
to you, and really they should be
the object of contumely.

I always regard with a certain
amount of pity those people who
blindly accept these statements with-
out stopping to think about them.
Intelligent people will refuse to be
the third to have their cigarette lit
by the same match, whilst others will
refuse to walk under a ladder. It is
still popularly believed that it is
unlucky to open an umbrella in a
house. In this enlightened age we
should find no room for these ignorant
beliefs which have been handed down
from the ignorant dark ages-the
days of necromancy, legerdemain,
and prestidigitation. Now examine
yourself and see to how many foolish
beliefs you subscribe !

End of Volume Four
I REMIND readers that this issue
concludes volume four and the

annual index will be ready shortly,
price 7d. by post. A bound volume
of PRACTICAL MECHANICS is a treasury
of knowledge on all scientific and
practical subjects,. and I would urge
readers to have their issues bound ;
even if they do not wish to do so they
should certainly purchase a copy of
the index which will guide them
rapidly to the contents of the twelve
issues comprising a volume.

If you have the indexes to the
previous volumes these should be
kept together in a folder so that you
can rapidly consult the contents of
the 48 issues without having to handle
a large number of loose copies.
Many issues of PRACTICAL MECHANICS
are out of print, but we can supply

back issues where such are available
at 7d. each, excluding the Christmas
Number for 1935, which costs 18. lid.
A bound volume also makes a most
acceptable Christmas or birthday
present.

The Model Engineer Exhibition
READERS interested in model

aeroplanes, model railways,
model boats, model engineering, and
small -power engineering should make
a point of visiting the Model Engineer
Exhibition which takes place at the
Horticultural Hall, Westminster,
London, S.W.1, from the September
16th to 25th inclusive. My friend,
Mr. Percival Marshall, the organiser
of this Exhibition, has again managed
to stage a most successful show,
judging from the number of entries
and exhibits he has received. I hope
my readers who are able to do so will
pay the Exhibition a visit. I always
find this Exhibition one of the high
spots of the Exhibition season, and
I shall be pleased to meet any of my
readers there.

The Cycle Show
WHILST I am dealing with

Exhibitions it is appropriate
to state that the Cycle and Motor
Cycle Show takes place at Earl's
Court from Wednesday, September
22nd, to Wednesday, September 29th,
inclusive. Our companion weekly,
The Cyclist, and its associated organ-
isation, The Cyclist Road Club, will
be represented there, and visitors
may consult our various other tech-
nical periodicals and technical books.
Readers who wish to consult me on
any matter may do so by leaving a
card at our Stand No. 2, facing the
main entrance. Our other companion
journal will be represented at the
Motor Show which takes place at
Earl's Court on October 14th to 23rd.
Readers should note that these two
Exhibitions are held in the New
Exhibition building at Earl's Court
and not at Olympia as hitherto.
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ACROSS THE ATLANTIC IN
TWELVE

HOURS

The Imperial Airways long-
range flying -boat Caledonia
is here seen taking off and
in the air. It weighs,
fully loaded, 45,000
lb., and is powered
with four Bristol
"Pegasus" engines each de-
veloping 900 h.p. and has a
maximum speed of 200 m.p.h.

ON July 6th, 1937,
two flights were
completed across

the Atlantic by two
giant flying boats, who
thus started a two-way
regular mail and passenger service.

The machines concerned were the Cale-
donia, an Imperial Airways air liner which
landed at Botwood, Newfoundland, 15
hours 3 minutes after leaving Foynes, Ire-
land, and Clipper III, of Pan-American Air
Lines, which crossed from west to east in
12 hours 40 minutes. Three facts account
for the difference in times. First, the
British machine had to face a head wind,
secondly, her course of 1,933 miles, was 30
miles longer than the more southerly route
of the Americans, and lastly, the Caledonia
was delayed 40 minutes by mist over New-
foundland.

The Dream of Cen-
turies Comes True !
The Start of an Atlantic
Two-way Air Mail and

Passenger Service.

On the first part of the journey Caledonia
had to contend with rain and cloud, but
after clearing the depression she speeded
up, exceeding 160 m.p.h., which is given as
her cruisi g speed. The Clipper, aided by
the wind, and less hampered by rain and
cloud, flew most of the way at about 172
m.p.h.

A Triumph for Weather Experts
It was a great triumph for the meteorolo-

gists. Almost every condition they pre-
dicted came true. The pilots found wind
and rain where they expected it and passed

A Small Hop
Capt. G. E. Gray, commander of the

Clipper, said it was an uneventful journey,
and, in fact, it was rather a small hop com-
pared with the Pacific runs of 2,400 miles
which he had been doing for two years.
He also said that they were flying at times
at 10,000 ft., with clouds beneath them, but
the sun was shining brightly nearly all the
way after daybreak.

The two commanders were in constant
wireless communication whilst flying over
the ocean, exchanging weather information.
When they passed each other they were
about 67 miles apart.

The American flying -boat, Clipper III, takes up her anchorage after landing at Foynes, Ireland.
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their patches of fog as forecast. It is said
that this was one of the most successful
weather charts prepared for any great flying
adventure.

The two planes undertook the return
journey on July 16th, and it proved to be
a personal triumph for Caledonia. She
reached Foynes, Limerick, at 10.32 a.m.,
after flying 1,996 miles from Newfoundland
in 12 hours 7 minutes-an average of 162
m.p.h. The Pan-American Clipper arrived
at Botwood, Newfoundland, from Foynes
at 1.49 a.m. Her time-against the wind-
was 16 hours 24 minutes. Thus the English
machine beat the Clipper's time for the
West -to -East ocean crossing by 27 minutes,
and the East -to -West by 75 minutes.

Favourable Weather
Weather conditions were mainly favour-

able and Caledonia had a following wind to
help her. The two machines passed each
other at 4.41 a.m. in the darkness high
above the ocean, 1,000 miles from the Irish
coast.

At 4.14 a.m. the Pan-American Clipper
wirelessed that she had reached the half-
way mark across the Atlantic. The course
followed by the machines was a direct line
between Botwood and Foynes.

On August 9th the record for the Atlantic
crossing was again lowered, this time by the
Cambria, a sister ship of the Caledonia.
The Cambria's time was 12 hours 2 minutes,
although the actual time in the air was
11 hours 57 minutes, 5 minutes being
allowed for taking off and landing.
A Point to Consider

Although these two air -liners have put
up a remarkable performance, it will be
some years before an Atlantic air service
can be run on satisfactory lines. The chief
thing to consider is the carrying capacity of
the planes. The Caledonia is allowed to

load to 45,000 lb., but it can only carry
1,000 lb. of payload over the Atlantic. The
reason for this is that the empty weight of
this boat is under 25,000 lb. and the great
fuel load, with the oil, weighs about 19,000
lb., making a total of 44,000 lb. before allow-
ing for the weight of the crew and food.
The Caledonia could, it is believed, take up
another 5,000 lb. of load in the form of
airmail and passengers across the Atlantic,
in fact they could safely load to over 40 lb.
per square foot of wing area.

But heavier wing -loading will probably be
left to the bigger flying -boats yet to be
constructed, as the Caledonia was not
designed to achieve this.

We must consider, however, that before
higher wing loadings and, therefore, in-
creased payloads can be carried, some means
must be found to assist the aircraft in the
take -off. It would prove too costly for
flying -boats over the 40,000 lb. class to be
over-engined merely to assist them to get
into the air, so we must look in another
direction. It would help considerably if
it were possible for the plane to refuel during
the journey, and the idea shown in the
illustration on this page would prove a
suitable solution to the problem. It has
been designed by an American inventor as
a basis of a modernised plan to bridge the
Atlantic with a string of artificial islands.
Planes using these islands in stepping -stone
fashion could transport heavy loads at high
speed, since their loads of fuel would be
light.

Catapulting Aircraft into the Air
Another method being investigated at

present is the catapulting of aircraft into the
air. Germany has already made a number
of successful experiments with seaplanes
up to loads of 37,000 lb., or almost the
weight fully laden of our Empire flying -
boats. Auxiliary launching of aircraft into

the air is, however, not new, as in 1903 the
Wright Brothers used a launching device
at Kittyhawk, Carolina, for their first
heavier-than-air flights. The Wright bi-
plane slid down a single rail under the
impetus of a falling weight, with the engine
revolving when it left the rail and became
air -borne.

Successful catapult gear has been built
at the Royal Aircraft Establishmetit at
Farnborough, Hants, that can launch
aircraft of up to 18,000 lb. An aircraft of
this weight gets into the air after a run of
only 120 ft., and starts flying at 60 m.p.h.

The station equipment of Langstone
Harbour, Portsmouth, will, in time, include
catapult apparatus, and the ideal type will
be one which can act on a turntable to
launch large aircraft into the wind or over
the sea. Thus, if launching large aircraft
into the air by means of a catapult proves
successful, they can be given a bigger pay-
load than that with which it can take off,
and operating costs generally would be
cheaper.
The Mayo Composite. Seaplane

Yet another idea for facilitating Atlantic
flights was the ingenious pick -a -back air-
craft designed by Imperial Airways, and
fully described in the February 1936 issue
of PRACTICAL MECHANICS. The main
feature of this novel craft was that it com-
prised two aeroplanes in one. A long-
range high-speed seaplane was mounted on
top of a powerful multi-engined flying -
boat. When the large flying -boat attained
a height of 10,000 ft. the smaller plane was
launched into the air. The advantage of this
mid-air launching is that the seaplane thus
launched at its operating height is able to
carry a heavier load for a longer distance
at a higher speed, and with a lower ex-
penditure of power, than would be the case
with any machine which has to ascend from
the surface of land or sea.

A Possibility of Transatlantic Flight of the Future. Bridging the Atlantic by means of artificial islands to enable aircraft to refuel during the flight.
This would give greater load- and passenger -carrying capacity, since fuel load would be reduced.
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STARGAZING FOR AMATEURS
THE Sun enters the zodiacal sign

Libra (the Scales) at noon (B.S.T.)
on the 23rd. This will mark the

autumnal equinox, when the days and
nights will be of equal length all over the
world. The full Moon on the 20th will be
the Harvest Moon for this year. In early
days the evening rising of the Moon at about
the same time for several nights in succession
at this season was thought to have been
specially ordained to facilitate the gathering
of the crops-a kind of natural daylight-
saving scheme. The real cause of the
phenomenon is the small angle that our
satellite's path makes with the horizon at
this period. Though attractive to the
naked eye, the full Moon offers little of
interest to the amateur stargazer. In the
intense glare of lunar noon the rugged
formations both previously and subse-
quently thrown into bold relief along the
" terminator " become mere splashes of
light with all details obliterated.

The Tycho Rays
Nevertheless, this phase manifests a

mysterious effect in the appearance of a
remarkable ray system, which diverges
like luminous meridians, in every direction
from the saucer -shaped " crater " Tycho.
The photograph on this page was taken
when the Moon was 16i days old and shows
the most conspicuous of the strange streaks
one of which stretches right across the
disc ; observe also the striking prominence
of Tycho itself as compared with other
almost effaced features. The nature of these
extraordinary apparitions is unknown. They
cast no shadows and consequently cannot
be due to either ridges or depressions. More-
over, they pass in straight lines over every
irregularity in their track. Similar systems
of lesser extent are associated with the
ring mountains Copernicus, Aristarchus and
others. No satisfactory explanation of them
has been forthcoming. In the illustration,
sunlight is drawing off the western edge of the
Moon, showing up many of the walled -plains
on the curving surface adjacent to the rim.

The Planets
Mercury will pass between the Earth

and the Sun on the 14th and is therefore
already invisible. Venus continues a
" morning star " inconveniently placed.
Jupiter and. Mars will be found low in the
south and south-west respectively, during
mid -evening. Mars sets at 10.30 p.m. and
Jupiter at 1 a.m. On the 14th and 17th,
at 9.30 p.m., a small astronomical telescope
will show one of Jupiter's moons in transit
across the disc. On the earlier of these
dates &other of the moons will at the same
time be hidden in eclipse; leaving but two
visible, one on either side of the planet. In
addition to these happenings while in course
of progress, the following phenomena may
(weather permitting) be witnessed at the
moments of their occurrences. On the
2nd at 10.55 p.m. Sat. I will emerge
from previous eclipse. On the 9th at 9.25
p.m., the same satellite will be occulted by
Jupiter and reappear from out of its shadow
at fifty minutes after midnight. On that
evening, too, Sat. II will similarly re-
appear at 10.44 p.m. ; while on the 18th
at 9.13 p.m. and on the 25th at 11.8 p.m.,
there will again be emergences from eclipse
by Sat. I. Saturn will be in opposition
on the 25th and at its least distance from

A NEW SERIES

By N. de Nully
A GUIDE FOR SEPTEMBER

the Earth -791,125,000 miles. The planet
rises at 8 p.m. and may be observed a couple
of hours later as a dull yellow " star," well

Photograph of the nearly -full moon showing some of
the Tycho rays.

above the south-eastern horizon.
remain virtually closed.

Its rings

The multiple star in the constellation Lyra.

Stellar Marvels
The stellar panorama once more begins

Star -crowded region around (Beta) Cygni.

to attract attention on moonless nights.
In the southern aspect three prominent
stars form an inverted triangle, the apex
pointing downwards and marked by
Altair ; Deneb and Vega, almost over-
head, represent the base. Altair, the chief

member of the little group Aquila (the
Eagle), is a magnificent sun half as large
again and much hotter than ours. It is
also a million times farther off : and
though one of the nearest of the brighter
stars, its light takes sixteen years to reach
us. Its composition is mainly glowing
hydrogen gas and it is situated in a region
rich in " star clouds." Deneb, in Cygnus
(the Swan)-sometimes called the Northern
Cross-is the top star in the cruciform
arrangement and is known to astronomers
as a (Alpha) Cygni. It is a solar giant
10,000 times more radiant than the Sun,
and placed at a remoteness that can be
comprehensively expressed only as 800
" light years." /3 (Beta) Cygni, the middle
star of the Cross, is a beautiful blue and
yellow double, easily seen through a small
telescope. The constellation Cygnus lies
directly in the track of the Milky Way and
Beta is in the midst of a gorgeous assem-
blage of thousands of stellar diamonds,
many of them coloured. A faint idea of the
splendour of this glittering region may be
obtained through even a binocular on a.
dark clear night. The photograph repro-
duced shows how closely the stars are
crowded together.
The Wonders of Lyra

Vega in Lyra (the Harp) is bigger than
either Altair or Deneb and at a higher
temperature. It is the most brilliant star
in the northern heavens ; for Sirius,
though visible from here, is south of the
celestial equator. Among the several
wonders of this relatively diminutive group
is the remarkable eclipsing variable star
(3 (Beta) Lyrae. This object really consists
of two suns which, owing to their mutual
close revolution round each other, bring
about a cycle of regular light changes spread
over nearly 12k days. Slightly to the
east of Vega is another marvel, the famous
multiple star c (Epsilon) Lyrae, perceptible
to normal vision as a single point of light.
To keen sight or through an opera glass, it
becomes double ; while an astronomical
telescope of but moderate power will further
reveal that each of the pair is likewise
double ! They constitute a quadruple
system embracing five still smaller stars
discernable only in large instruments. Yet
one more wonder in Lyra is the unique
Ring Nebula, described and illustrated in
PRACTICAL MECHANICS last January.

Astronomical Notes
A seasonal variation in the brightness of

the Zodiacal Light is attributed to the
probable presence of an extensive veil of
meteoric particles passing between the
Earth and the_ Sun during the late winter
months.

The transit of Mercury last May was well
observed in favoured parts of the world.
There was, however, no sign of the slender
shadowy aureole that on previous occasions
has been seen encircling the silhouetted
body of the planet. Such appearances
have hitherto been regarded as corrobora-
tive evidence of a suspected atmosphere.

(Continued on page 698)
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A CARILLON IN THE
MAKING

The bell in the foreground is the 7 ton Bourdon
for Buckfast Abbey, named " Hosanna." The other
bell is the 11 ton tenor of a carillon of 53 bells for

Michigan University, U.S.A.

THE making of bells has occupied the
close attention of engineers, scientists,
and musicians of every nation of the

world for centuries, but not until recent
years has bell -founding reached a satis-
factory standard, although thousands of
years before the Christian era, huge bells
weighing many tons were successfully cast
in China and exist to this day.

It has always been necessary to con-
struct bells with great care-a faulty bell
may cause thousands of pounds worth of
damage if hung in some lofty building-but
not until modern times has the casting of huge
bells been based on such satisfactory lines.

In order to avoid breakage from the
blows of the bells' clapper and also to ensure
musical tone, a special metal must be used
in the casting of bells. This is an alloy of
tin and copper, according to the size and

It is only in Recent
Times that the
Casting of Huge
Bells has Been
Brought to Perfec-

tion

tone required-usually thirteen parts of
copper are used to four parts of tin.
Shape of the Bell

The shape of the bells is of the utmost im-
portance as they have to be tuned in har-
monic sequence. In the old days church
bells were hung in wooden frames on plain
bearings and in crude fittings, but to -day
they are fixed in iron and steel frames or
cages, swung on ball -bearings, so that the
task of the ringers is greatly lightened
also the stress on the towers, caused by the
vibration of bells swung in complete revolu-
tions, is lessened. In carillons, however,
the bells are hung " dead," i.e. they do not
swing, but the clappers are swung to the
sound bow of the bells by a series of wires
and levers.

When a bell is about to be cast, an outer
iron case or cope is inverted and the inside
coated with soft loam, which is " swept "
into shape by a strickle board revolving on a
pivot. This then represents the outside of

Tuning a bell.
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the future bell, and on this is placed the
designs and the inscription the bell shall
bear. Next, a " core " or inner shape of
the bell is made, again of soft loam, and
moulded into required shape by a smaller
strickle or template, which revolves and
shaves off the soft surface to the exact size
required. This core is built up on an iron
baseplate, and after both cope and core are
thoroughly dried, the former is placed over
the latter and both securely clamped to-
gether. The space between them represents
the exact shape the bell will be.

In the meantime molten metal has been
prepared. This is poured in through a hole
in the top of the outer case. When very
large castings are made, pits are used, and
when the casting is completed, these are
filled in with sand and the castings left to
cool off for several days.

Trimming the Bell
When ready, the outer case is taken off

and the inner core broken away, and the
bell is revealed ! This is then trimmed up,
sand -blasted and drilled. It is then taken
to the tuning machine, which is a kind of
vertical lathe, and by removal of a small
quantity of metal, the principal note and
its harmonics are adjusted. A " true "
bell after tuning gives its principal or
" strike " note and the following har-
monics : (a) an octave above the strike
note called nominal, (b) the hum note,
(c) the tierce or third, (d) the quint or fifth.

In early days the tuning process was of a
very crude character indeed. The method
was to chip away certain portions of the
bell with a sharp -pointed hammer.

Thus to flatten the note, the chipping was
performed inside the sound -bow where the
clapper strikes, and to sharpen it, it was
chipped on the outside of the rim.

The bells having been cast and tuned are
now ready to be fixed in their frames.
These are specially designed to fit the cam-
panile (or bell tower) to which the carillon is
destined to dwell, and made so that the
sounds of the bells are equally distributed.
The small bells are usually placed at the top
and the heavier bells below, sometimes in

(Left) The Welling-
ton carillon (49 bells),

New Zealand.

(Right) The 10 ton
Bourdon of a carillon
of 52 bells with an
inscription in English
on one side and
in French on the

other.

several tiers,
according to
the number
and weight of
the carillon.

A carillon is
a set pf bells
tuned to the
notes of the
chromatic
scale, upon
which music in
two or more
parts might be
played; that is, -

airs with ac -
c ompaniment,sonatas,

fugues, fantasias and similar music. The
bells are played either by a carillonneur
(bell player) or automatically. The smal-
lest number of bells which may be correctly
termed " carillon " is two chromatic
octaves consisting of 25 bells. Any less
number would be called a " chime," and
upon so limited a scale only music in one
part is possible ; that is, tunes without
accompaniment. The number of bells in a
carillon can be extended to fifty or even
sixty or more, and the larger the number
the greater the scope for the carillonneur to
give expression of his art.

The carillonneur plays the bells by means
of a clavier which is constructed somewhat
similar to that of the manuals and pedals
of an organ. The keys of the manual are
made of wood, round in shape and about
three-quarters of an inch in diameter.
There are two rows, the upper representing

74NA PARLICIMEhT LALDINSS -
CARILLON OF s:

THE biguRDOT. MASS) BELL
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the " black notes " of the organ, the lower
representing the " white notes." The keys
of the pedal are also of wood, flat in shape
and so placed as to be actuated easily by
the feet of the carillonneur, closely resem-
bling the arrangement of the pedals of the
organ.

Besides the usual clavier, in some in-
stances the carillon can be played from an
ivory keyboard. The lightest touch upon
this instrument will cause the hammers to
strike the bells, for the power is derived
from an electro-pneumatic installation,
which is also used in connection with an
automatic player. In principle it is an
adaption of the pianola, but with this
difference, it has to overcome a resistance of
many hundreds of pounds weight in bring-
ing the hammer into contact with the bells,
some hammers weighing anything up to
four hundredweights each.

The carillon of Louvain University Library. There are 48 tells, the largest weighing 7 tans.
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MAK ING SPOT

Fig. 1.-Details of the contact switch.

MOST readers can soft solder and some
can braze and weld, because these
processes require little apparatus.

Spot welding is entirely electrical, the two
metals to be joined being brought to fusing
temperature over a very small area, hence
the term " spot." Briefly, the work is
placed between two pointed electrodes
which are brought together with as much
pressure as possible, and the current is then
switched on for a fraction of a second. On
examination, the metal is just joined over
a pin spot. At the point of contact, the
resistance is so high and the current so
strong that the heat produced, C2R, is
enough to melt the metal. In practice,
several spots can be placed side by side, but
never one spot over another. Currents
vary from 100 amp. upwards, and the
voltages from 1.25 to 7.5 or slightly more.
It must be understood that if these large
currents are to flow at the low voltages men-
tioned, the resistance of the circuit must be
very low. Hence all leads are as short and
as fat as possible, and the only material to
use is copper of the best quality.

For Model Work
In this article we only deal with a small

machine for model work and light shop use.
A spot welder can be used in almost any job
that requires the quick, clean and sure join-
ing of metals. Of course, a spot welder can-
not make a water -tight seam, and for this a
special machine is required with revolving
electrodes, etc. Since the advent of stain-
less steel, the welder has been very promin-
ent in dentistry and other professions where
fine wires require joining.

We cannot enumerate all the uses of the
welder, but after one has been made and in-
stalled in the shop, it will be found as useful
as the machine vice.

The two types of welder described are
actually identical in detail, but the power
supplies are different. The first is battery -
operated and the second draws its power
from the mains through a transformer.
Details for making a transformer are given
later. To supply the necessary current a
six -volt high -capacity battery will be re-
quired. A car battery of the lead -acid type
is quite good, especially if it can be trickle
charged from the mains. It must be a'
multi -plate cell of very low resistance and
fitted with suitable and large terminal posts.
The voltage to the electrodes is varied by
changing the tappings on the battery. A
suitable battery is one of the nickel -iron
type. The big advantage of these cells is
that they can be left for long periods with-
out deteriorating in any way.

ELD
By "Home Meaanie"

R

Constructi,nal Details of a Small Mac6ine For
Model Work and Ligfit Slbop Use

Fig. 2.-Electrodes welding two wires at right -angles.

TOP ARM

TRI CKLE
CHARGER

LOCKING
NUT

ELECTRODES

First obtain a good supply of copper rod
in. square : about 18 in. will be required.

The first welder is battery operated and is
actually mounted on one terminal post of
the battery so as to do away with one lead.
The lower limb of the welder is 8 in. long
and is bolted to one terminal of the contact
maker or switch. The pillar is 5 in. long
and is fixed to the limb by a f -in. copper bolt
tapped into it. The two surfaces must be
filed dead flat and the pillar must be at right
angles to the limb. Screw up as tightly as
possible, but remember copper is soft and
will strip easily. When tight, soft solder
must be flushed all round the pillar to make
a good join, and, if possible, get it to run
between the metals. The top arm is mov-
able and hinged over the pillar. In order
to make this arm free to move and yet
obviate side play, i.e. so that the electrodes
will meet when they are closed, the suspen-
sion bracket is made as wide as possible ; in
this case about 4 in. The top arm is a little

Fig. 3.-The complete welder.

Simple Construction
The actual construction of the welder is

very simple and can be followed from the
various sketches and photographs (Fig. 3).

CABLE ADt../L/ST/N6 NUT
DOWOEN CABLE

13,e/D6E FOOT PEDAL_

li/Nar AND
ARM

10:100EN BASE
Fig. 4.-The foot control.

Focyr PEDAL

LEAD 2
SOLDERED

CONNECTION
SUSPENSION

BRACKET

OPENING.
SPRING

BOWDEN CABLE
-f& ANCHOR PLATE

larger than the bottom and is drilled -with a
-A.-in. hole 2 in. from one end. Through this
hole a rod has to pass and is secured so that
it does not make electrical contact

with the arm. Reamer out
the hole to a little over -,64- in.
The supporting rod is of brass
and 1 -in. diameter threaded
any suitable number per inch.
Study the various sketches
to get a good idea of the general
layout of the machine. Slip a
length of thin -walled rubber
tubing on to the rod and then
push this into the arm. It
should be a tight fit. Now on
either side of the arm place a.
large washer of fibre or ebonite,
and then screw a nut up on
either side. Screw up the nut
tightly, so that the arm is rigid
(Fig. 5). Test on six volts and
then on 230 volts just to make
certain. The bracket is of brass
strip in. x in., bent to
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COPPER ARM

aseati,j

ROL

RUBBER TUBE

NUT

FIBRE PYA.SHER
Fig. 5.-lasulating the top arm from the supporting rod.

shape and fixed to the pillar with one screw
and soft solder. It will be observed that the
arm is insulated from the remainder of the
machine. The upper arm is centred over
the lower and held in place by two nuts
en either encl of the threaded rod.

Electrodes
These are made from A -in. or f -in. diam-

eter hard copper rod to any shape desired.
It is essential that the welding current, in
order to get a spot, be concentrated to or
ever a small area, and therefore the elec-
trodes are pointed. Not to a pin point, but
to a flat point of approximately A -in.
diameter, depending, of course, on the
material to be welded and the capacity of
the machine. For thin steel plate of tin-
plate guage, a diameter less than A in.
should be used ; the point to be quite flat
and kept in this condition by an occasional
touch with a fine file. The pointing of the
electrodes can be easily accomplished with
a file. Make the points fairly blunt, but do
not have a long taper to them like a needle.
The heat of the weld will soon soften the end,
causing mushrooming, and faulty welding
will result. The upper and the lower
electrodes are both the same for simple
plate welding and should be about 2 in. in
length. Each one is screwed into its respec-
tive arm and adjusted so that the points
meet.

A Useful Tip
A good plan is to make some electrodes

larger than others so that the gap is not in
the centre, but can be made higher or lower
according to the electrodes used. This is an
advantage when awkward slopes are being
welded. The electrodes, are threaded any
convenient size and then fixed in holes in
the arms. In order to lock them in the
arms, make small adjusting bolts from strips
of copper and tap them to fit the electrodes.
A pair should be made for each pair of elec-
trodes and must be fitted to them ; this will
save a lot of time when the pairs have to be
changed. We will deal with the types of
electrode required before going on to discuss
the method of using them for welding. In

. some cases it is necessary to weld on the out-
side of a cylinder, like the handle attach-
ments on a tin can or " billy can." A
straight lower electrode cannot be used and
a special swan -necked one is required.
Make this from similar material as before,
and turn up the end to just touch the upper
one. The depth of the neck will depend on
the distance along the tube that it is re-
quired to weld, but if this is, greater than
1 in. or so, make the electrode from stouter
material. A swan -neck is required for all
work where the article is said to be

under cut, such as rings
and tubes of no great
length, etc. (Fig. 6). Wires
have frequently to be
welded together at right
angles and at a simple tap
joint. But welding cannot
be done with this machine.
In these cases, straight elec-
trodes must be used with
grooves in them to accommo-
date the wire. The depth of
the groove must be just under
half the diameter of the wire,
as its function is to firmly hold
the wire and get as big a
current density as possible.
For right-angle welding, the
grooves are at right angles
and in the same line for top
joints (Figs. 2 and 7). Of
course, they can be in any

other intermediate position.

The Contact Switch
In the original machine this was very suc-

cessful and was a starting switch from a
motor -car. We advise readers to obtain
a switch rather than make one. The cost
from a " breaker's yard " is anything from
6d., depending on the " breaker ' and not
the switch. Dismantle the switch and
clean it, trim the contacts and make them

true, and remove the powerful
spring that normally works the
switch and fit a light one. If
your switch is foot -operated,
this is essential because it is
hand operated on the welder.

It should be
possible to
make con-
tact with
one finger
and yet the
switch must
open quick-
ly (Fig. 1).

Oil thesliding
mechanical
parts but
not theelec -
trice' ones.
The switch
is bolted
directly to
the bottom
arm of the
welder by
the contact

screw on it. It is a good plan to make this
contact to the frame of the switch so that
both are firm mechanically and a good elec-
trical join results. The other switch contact
is connected to one pillar of the battery. To
keep all leads as short as possible, it is neces-
sary to have this contact welded to a battery
terminal clamp ; the usual battery clamp is
ideal but the weld must be a good heavy job.
If the battery is filled with screwed terminal
posts as in traction batteries and crane bat-
teries of the nickel -iron type, the switch is
fixed directly on to the pillar by the terminal
nut. This gives a good electrical contact.

Fig. 6.-Swan-neck
electrodes.

Bringing the Electrodes Together
Some device must be fitted to the machine

for bringing the electrodes together, and the
simplest is a coil spring between the arms.
This must, of course, be insulated from the
top arm, and if a spring is fitted a means
for opening the contacts is required. The
best way of doing this is to fit a spring to
keep the arms open and close them to suit
your own needs. This is done by using a

Bowden cable and foot pedal. A length of
Bowden cable such as used on cycles is ideal.
The method of connecting up is very simple.
First make a small arm about 1 in. long and
fix this on the upper electrode arm support-
ing -rod, using lock nuts, etc. The arm is
made from sheet brass and is soldered or
brazed to a nut to screw on the rod. The
arm must not turn on the rod, it has to be
well made and quite strong as considerable
pressure can be brought on it by the foot
pedal. A small catch is fixed on the lower
arm or pillar to which is anchored the outer
cable.

The Foot Pedal
The foot pedal is very simple to make,

and can be just a board hinged to a fairly
heavy base, the cable being anchored in the
usual manner. The simple foot control
shown is more robust, and is very simple to
make and easy to handle (Fig. 4). It con-
sists of a mild steel strip in. x in., with
a treadle 14 in. x 2 in. welded on one end.
The other end is welded to a simple wood
hinge which is screwed to the baseboard.
A bridge piece from in. x in. strip is
bent over the arm and screwed into the
base. A fine hole is drilled through the
bridge to take the wire which passes through
a hole in the pedal. At one end, the wire
should be easily adjustable so that when
necessary any slack can be taken up.
Grease the wire well so that the arm opens
quickly when the foot is removed from the
pedal. A connection made from a short
length of cable as flexible as possible must
be fitted to the top arm. For this make up
your own sample, having first determined
the minimum quantity required by trial
with a length of stiff wire. Take about

lb. of No. 20 wire, anneal it dead soft and
clean and straighten it out. Cut into
lengths as required and twist them all to-
gether to give a firm yet flexible cable.
Solder one end to the top arm, and to the
other end fix a large spade terminal to make
good contact to the battery.

Connect everything up. Place the bat-
tery and welder on a bench of suitable
height, and connect the flexible lead to the
lowest voltage, say, 2 or' 1.25. Place two
thin bits of steel plate between the elec-
trodes and bring them together with moder-
ate pressure. Close the circuit for A, second
(this may sound impossible but it only re-
quires a touch on the switch). The metal
between the electrodes should not glow,
because if it does so the weld has been too
long. A little practice will soon produce
good results.

WIRES A 7-
R/61 -IT ANGL ES

ELECTRODE

Fig. 7.-Position of electrodes for wire welding.
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The master
unit is housed
in an attractive
walnut cabinet
and costs 12
guineas com-
plete with one

speaker.

Room -to -Room Communication

ARADIO firm has produced in its
laboratories a well -tested and proven
article which is closely allied with radio

by the introduction of a British -made inex-
pensive but efficient inter -room communi-
cating system, the Philcophone.

Philcophone has also swept the United
States as the cheapest high -quality com-
munication system ever placed on the
market. It was announced last May that
this product would be imported by British
Philco and marketed here, but a preliminary
survey -of the field showed such a tremen-
dous interest in the unit that it was decided
to manufacture it here completely.

Necessary machinery and raw materials
were obtained for the Perivale factory and
production and tests have been under way
for some time, so that now Philco can assure
its dealer organisation that unlimited stocks
can be delivered on and after August 20th.
The price has been cut considerably from
that first announced. A Philcophone mas-
ter unit and one speaker can now be pur-
chased for 12 guineas. Additional speakers
can be had for 2 guineas each.

Philcophone provides an instantaneous

Details of an Efficient Inter -room Communication System

and dependable communication system
with unusual clarity and volume for private
houses, business houses, restaurants, doc-
tor's and dentist's offices, hospitals, amuse-
ment places, stores, hotels, factories,

garages, or similar places.
The units are built entirely of standard

Philco high -quality components and give
the same high performance as Philco wire-
less sets. They can be used on either A.C.
or D.C. mains and can be installed in little
time and at low cost.

The master unit is housed in a compact
attractive walnut cabinet. Connection can
be made instantaneously with one or four
stations simultaneously. A volume knob
on the master unit sends or receives the
voice as loud or as low as is desired. A red
signal light shows when the system is in
operation.

The remote unit provides two-way com-
munication with the master unit. The
speaker need not interrupt his work either
to speak into or listen to the Philcophone.
It transmits the lowest tones and can be
amplified so the voice reaches the most
remote corners of a large room.

Philcophone is sturdily built, consumes
only 45 watts, requires no servicing, and is
of use to anyone wishing to save time in
the conduct of his daily affairs.

The remote unit, shown here, occupies practically
no space at all, and can be heard while regular activities

are carried out.

A New Weldin Process
The Barimar "Gas

THE recent rapid rise in the prices of
metals has drawn attention to the
fact that cast iron and steel are not

by any means the only metals used in
the manufacture of machinery of all kinds.
Copper, aluminium, bronze, and other
non-ferrous metals also have important
uses.

Skilled welding for the purposes of
manufacture and repair is one of the
factors that has had a great influence in
reducing the cost of manufacturing and
maintaining modern machinery. These
processes are applied with signal success
to the ferrous metals, that is to say, iron
and steel, but the welding of non-ferrous
metals has presented greater difficulty.
This is especially true of copper, which
has a high co -efficient of expansion, rapid
heat conductivity, and oxidises very quickly.

Flux" Method
The welding of copper is made even more
difficult because very slight variations in
the quality and composition of copper
have, hitherto, had a considerable bearing
upon the methods that had to be applied
in welding. It has been felt for a long
time that the ideal method was electric
welding, but until comparatively recently
it has not proved very satisfactory as it
had a tendency to make the copper harder
and brittle.

It is interesting to relate that the solution
has been found along lines that have been
highly satisfactory in certain forms of
steel welding.

A new Process is now being operated
by Barimar Ltd., of 14/18 Lamb's Conduit
Street, London, W.C.1, for the welding
of copper and alloys containing copper,
and the main feature is the employment

of what can be termed a " gas " flux.
With most forms of welding, a flux in

the form of paste, powder, or liquid is
used to protect the hot or molten metal
from the air, or more correctly speaking,
from oxygen in the air, because it is
generally admitted that nitrogen does not
cause much trouble.

It is, however, an innovation to employ
a gas as a flux in connection with the
welding of non-ferrous metals. Ordinary
fluxes, of course, become liquid during
the process of welding, but with the new
Barimar method, the flux takes on a
gaseous form, and this gas is sufficiently
dense to afford adequate protection to
the metal without running the risk of any
of the flux becoming incorporated in the
weld, as is the case with some of the
ordinary kinds of flux.

The process, for the present, is only
being applied to copper and certain alloys
containing copper, but it is hoped that
further developments will make it possible
also to use it in connection with the welding
of other non-ferrous metals.
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The telephoto cam-
era with giant 56 -
in. Taylor -Hobson
lens used for Coro-

nation close-ups.

Coronation Close-ups
WHEN an astronomer wishes to view dis-

tant stars he uses a telescope with a
very big object glass in order to catch suf-
ficient light from the faint and distant star
to make it visible. A telephoto camera
uses the same principle. The camera has a
very big lens to receive a large amount of

THE MONTH IN
SCIENCE AND

light and focuses on a small section of film.
A brilliant picture of distant objects is
thereby obtained. But to get cinema shots
under the artificial lighting conditions of
Westminster Abbey at distant range, a
gigantic lens had to be used. It was a
Mount Wilson telescope compared with sizes
which have hitherto been used. The lens
was a 56 -inch lens focusing on ordinary size
cinema film. Excellent results were ob-
tained. The lens was of English manufac-
ture too, being made by the firm of Taylor -
Hobson, of Leicester.

Speed Gun Cameras
ANOTHER recent development of tele-

photography is the speed gun camera.
It is used for taking press photographs of
athletes in action. It consists of a camera
mounted on a gun stock fitted with sights
and a trigger. The pressman sights the
camera from the shoulder and releases the
shutter by pressing the trigger. To get in-
stantaneous photographs very short ex-
posures are used. But the camera lens is
two inches in diameter and focuses in-
tensely on a tiny film. The concentration
of light is so intense that shots can be made
at hundredth -second exposures even in dull or
sometimes artificial lighting. Your ordinary
snapshot camera, of course, needs bright light
and about 1/25th sec. exposure. But there
you have only a inch diameter lens focus-
ing on a film several square inches in area.

Monastral Blue
EVER since man first mixed pigments

with oil to make paint, unfading brilli-
ant colours have been sought. The old
Italian painters served long apprentice-

ships in the art of colour making. Thus red
is made by mixing red oxide of lead with
oil. White comes from the carbonate of
lead. Green from the oxide of chromium
and so on. Some of these mineral pigments
stand up to light others fade. A notorious
fading colour has been blue made either
from Prussian blue or ultramarine which is
clay burnt with sulphur and iron. Brilliant
as are the gamut of dyestuffs known to
science none of these gives a good paint.
But at last, for the first time in the history
of paints, a new pigment has been made. It
is that long sort goal, a permanant blue.
It is brilliant, fadeless, and lasting. It is
given the name of monastral blue, and it is
not a mineral pigment. It is quite probably
the forerunner of a series of new and beauti-
ful colours which will be a remarkable ex-
ample of science in the service of art.

Synthetic Rubber
THE production of synthetic rubber has

been another cherished ambition of the
chemist. Chemistry has now quite de-
finitely realised the ambition. A substance
possessing the toughness and elasticity
which give rubber its unique uses has been
produced. The starting points are acety-
lene and chlorine gas. The product is
called Neoprene. It is not quite the same
as rubber because in some ways it is superior
to rubber. Rubber, as we know, does not
resist oil. Oil makes rubber swell and rot.
But Neoprene is quite unaffected by oil.
Immediately uses for it will be found in
flexible oil lines and pumps for handling oil,
petrol, and benzole. It may perhaps be
worth while using it for motor -car tyres.
At present it costs more than natural
rubber. But science more than once has

The big -winged 'plane flown by Soviet airmen for a new world's record of 6,668 miles non-stop from Moscow. The 'plane after landing near Jacinto,
California, 62 hours 5 minutes after the start.
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THE WORLD OF
INVENTION
eventually succeeded in making substitute
substances more cheaply than nature can.
This development may quite likely take
place with rubber production.

Coronation Scot
CORONATION SCOT, Britain's latest

streamlined train which, as briefly an-
nounced in a previous issue, has set up a
new world's record for steam train speeds of
114 m.p.h. with a nonstop trial run from
Crew to Euston at an average of 81 m.p.h.
The new flyer is drawn by a giant loco of the
4-6-2 type, 74 ft. between buffers and weigh-
ing 164 tons with coal and water up. Its
power is developed by four simple cylinders.
A new and interesting device which helps the
fireman in his arduous task of keeping up
the head of steam is a coal pusher which
feeds forward the coal to the front of the
tender. The train sets up new standards
in comfort and design. The nine carriages
follow the streamline of the engine. They
are ventilated through air ducts and the
ventilation air can be warmed if necessary.
The third-class carriages are provided with
arm rests and panelling and upholstery
which would have been luxurious in first-
class compartments a few years back. The
outside of the train is brilliantly finished
in blue and to accentuate the steam -line a
quadruple line of silver breaks from the
prow of the engine and runs the whole
length of engine and train. Britain thus
has a steam train which outdoes the Diesel
engine flyers of foreign railways.

Electricity in Aircraft
THE modern aeroplane amongst other

things is an electrician's paradise.
Electric wiring starts with navigation lights,
goes on to cockpit and cabin lighting and
has to provide powerful landing lights.
Next comes wireless. A big air liner will
certainly have directional wireless naviga-
tion, perhaps a set for altitude finding and
direct telephonic reception and transmis-
sion as well. On a multi-engined machine
each engine must record in the cockpit its
temperature and its engine revs. These
readings will be transmitted from engine to
cockpit electrically. The gyro pilot when
in action flies the machine by electrical
relay. Big passenger aircraft may have
some sort of electric cooking plate and many
incidental lights, bells and warning signals.
It has been estimated that all the various
circuits mount up in a big air liner to no
less than 5,000 feet of wiring. While in a
bombing 'plane where simplicity and vulner-
ability must be more closely studied the
amount runs out at over 1,000 feet.

Thames Barrage
THE project of damming the Thames at

Woolwich is again being closely con-
sidered by the Port of London Authority.
The suggested dam would be 15,000 feet
long and about forty feet high. It would
cost £4,000,000. Six locks would give
passage of ships through the dam. Road
and rail facilities would be provided along

the crest of the dam connecting the big
manufacturing areas North and South of
the river in Essex and Kent. The dam
would be of inestimable benefit to the Port
of London because the whole riverside
above would become one vast dock unaf-
fected by tides. Lighter traffic up and
down the river would no longer have to run
according to the tides. From a point of
view of public health it would be beneficial
for London's biggest sewage outfall is just
below Woolwich on the northern shore at
Barking. The dam would prevent this
being carried by the tide up into the heart of
the city as at present occurs. Though a
great undertaking, the building of the dam
would be within the scope of the achieve-
ments of modern engineering. There is
every reason to believe that perhaps in the
next ten years the project will be under-
taken.

Moscow Canal
SOVIET Russia provides the latest ex-

ample of giant continental canal build-
ing. A new ship canal has recently been
completed to connect Moscow with the
Volga river. By means of it Moscow is
turned into an inland port which ships from
both the Baltic and the far northern White
Sea may reach. Further projected canals
aim to bring the River Don into the scheme
and give access to the Black Sea. The
present canal is nearly 100 miles long, 150
feet wide, and rises up 100 feet by means of
six ship locks each with a lift of 24 feet.

A New Calculator
ANEW aid to speedy calculation has been

evolved in the form of a handy cal-
culator which combines a slide rule with a
small adding machine, so that it can be used
for addition, subtraction, multiplication or,

Before airmen attempt altitude
records, such as the recent one of
53,937 ft. by Flight-Lieut. M. J.
Adam, they have to undergo strict
tests in a decompression chamber
wearing the special rubber suit and
helmet which is subsequently used for

the /light.

division. This combination instrument
was first shown at the Leipzig Fair, and will
be exhibited again in the Office Requisites
Section of the Autumn Fair which opened
on August 29th. The front of the
calculator consists of an ordinary slide rule
of perfect finish, whilst a small, panel -type
calculating machine on the sliding column
principle is fitted to the back. The whole
combination is no larger than an ordinary
slide rule.

New Electrical Device
for Tuning Musical
Instruments
THE Electro-Acoustics Department of the

Institute of Research of the Soviet
Musical Industry has constructed a new
type of apparatus for tuning musical in-
struments (harmoniums and accordions)
visually. It is intended for use by persons
who have no ear for music. Hitherto
existing apparatus of this kind have had
certain imperfections which have prevented
the introduction of them into factories
manufacturing musical instruments. The
present device, designed by 0. N. Kasatkin,
is of simple construction. It works without
noise on alternating current.

Fordson Tractor
Exports to Australia
THE largest order ever received at one

time for Fordson tractors to be exported
to Australia is now being loaded at the pri-
vate jetty of Ford Motor Company Limited.
A total of 286 agricultural and industrial
tractors is being placed aboard lighters at
the jetty for transport and reloading into
trans -oceanic steamers at the King George V
Dock in London for shipment to the
Dominion.

According to reports of business con-



660 NEWNES PRACTICAL MECHANICS September, 1937

ditions in the Dominion of Australia,
agriculture is experiencing a tremendous
boom. This is said to account for the fact
that the large part of the order for tractors
is for those designed especially for farm work.

Boring for Water
AN attempt has been made at Croydon

to obtain water from the green sand
which lies far below the chalk basin from
which London's artesian well supplies are
drawn. An experimental borehole, which
descends 1,100 ft. into the earth, may reveal
a vast potential water supply not only for
Croydon, but for many other outlying
districts where the green -sand basin may be
located sufficiently near the surface to make
the sinking of wells an economic proposi-
tion.

Hot-air Balloons
AWORLD

altitude record for hot-air
balloons was recently established by

two Austrian balloonists, Herr Marek and
Herr Emmer, who rose to a height of
24,700 ft.

The New Waterloo
Bridge
IT is estimated that the cost of the con-
struction of the new Waterloo Bridge will

be £670,000. The new bridge will have two
carriage -ways, each 27 ft. wide, separated
by central refuges, and two footways, each
11 ft. in width.

Danger of Ice Forma-
tion
I MPERIAL AIRWAYS have recently been
carrying out experiments to find a new

method of overcoming ice formation on the

wings of their air liners. One of their four-
engined air liners, fitted with a new type of
ant -icing equipment has been flying over the
routes to Budapest, Basle and Zurich. Ice
forming conditions are found here at alti-
tudes of over 10,000 ft. even in mid -summer,
and the equipment has received its final
tests in readiness for the winter. Through
rubber tubes fitted along the wings and
struts of the air -liner, a solution is forced
out through vents placed at frequent
intervals.

British -owned Airships
WE are to have British -owned airships

once again after a lapse of seven years.
Captain J. A. Sinclair, war -time British
naval airship flier, is the moving spirit
behind the plan. Lord Ventry, practical
ballooning enthusiast who has had R.A.F.
experience stated : " We hope to have two
or three of the £15,000 American non -rigid
airships, blimps, here sometime next year."

Locomotive Driven by
Coal -dust
THE first streamlined locomotive, driven

by coal -dust, has just been put into
service on the German State Railway.
It is scheduled for a speed of 110 m.p.h.
Owing to the automatic coal -dust feed, the
fireman's work has been greatly reduced
and the driver's cabin is situated in front
so that he has an uninterrupted view of the
track.

An Aero-cycle
FROM

America comes the news that a
designer has produced a streamlined

aero-cycle, which, with the aid of a 27 -in.
propeller fitted in front, is capable of a
speed of 45 m.p.h.

A fl 250 000 Bridge
EUROPE'S

longest bridge, the Stor-
stroemsbroen, in Denmark is nearing

completion. It is being built by a British
firm, Messrs. Dorman Long, and it will cost
the Danish Government about £1,250,000.
On the main route between Copenhagen
and Germany, it crosses the Storstroem
between the Zealand Island and Falster,
and will replace the present ferry. The
bridge is 21 miles long and will be opened
on September 26th.

New B.B.C. Transmitter
THE new B.B.C. 50-k.w. transmitter to

serve the North-east is nearing com-
pletion at Stagshawbank, Northuniberland,
and will be opened late this month.

Plastic Windows
THE embodiment of a streamlined

observation car in the design of the
L.N.E.R. Coronation Express has been
made possible by the use of the transparent
plastic " Perspex." This material has
among other advantages the property of
being mouldable to shape, and has enabled
the L.N.E.R. to use the " beaver tail " as a
contribution to the streamlining of the
fastest train in the Empire.

The panels were specially moulded to
shape by Triplex Safety Glass Co. Ltd.,
who have had considerable experience in
the manipulation of this I.C.I. product
for the aircraft industry. Over fifty new
types of aircraft, both Service and Civil, use
" Perspex " in some way.

"Sun Parlour IP

ANOTHER property of " Perspex " adds
to its success in this new use-its very

high transmission of ultra violet light gives
travellers in the car the benefit of these
health -giving rays. In paying 18. an hour
for the use of the car, passengers will not
only have a good view of the countryside but
what for most of them will be their first
sight of a modern synthetic material that
is appropriately becoming associated with
the most modern forms of transport.

The new 110 m.p.h. coal -dust -driven locomotive.
(See paragraph on this page.)
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View of the Bantam 6-c.c. o.h.v. engine.

The Wakefield International Cup
Result

'THE annual competition for the
I International Wakefield Gold Chal-

lenge Cup which is held in the country
of the holder each year, took place at
Fairey's Gt. West Aerodrome, on
Sunday, August 1st. Surprisingly
enough it resulted in a win for
France, Monsieur E. Fillon of that
country putting up a duration of
253.23 seconds. Mr. R. Bullock, of
Great Britain, was second with 194.53
seconds and R. T. Howse, of Great
Britain, third with 193.46 seconds.
The times of the first twelve are
given below :

Wakefield Cup Results
1. E. Fillon (France), 253.23 seconds.
2. R. Bullock (Great Britain), 194-53

seconds.
3. R. T. Howse (Great Britain),

193.46 seconds.
4. Chabot (France), 157.6 seconds.
5. R. Coasens (Belgium), 156.83

seconds.
6. B. Andersen (Sweden), 155.73

seconds.
7. M. McKinney (Belgium), 155.05

seconds.
8. G. Stark (Germany), 151.83

seconds.
9. K. Schmidtberg (Germany),

147.65 seconds.
10. A. Dague" (America), 145.1

seconds.
11. D. Bodle (America), 136.16

seconds.
12. B. Lindn (Sweden), 132.73

seconds.

The Bantam Engine
MR. A. J. EVERY, of 27, Elder
Place, Brighton 1, Sussex, recently

sent me one of the Bantam engines

C ID ILL
A\IERO

1FC IP II CS
CURRENT NEWS FROM THE WORLD

OF MODEL AVIATION

1131Y IF. J. C.

for test. I found this an easy
starter and thoroughly reliable, with
a fair range of speed control. Two
illustrations are given of it. The
bore is in. and the stroke in. and
the model is interesting in that it is
of only 6-c.c., yet is a 4 -stroke with
overhead valves. The engine weighs
only 12i ozs., including the I in. plug
and the carburetter. I found that it
would swing a 15 in. laminated
propeller at over 5,000 revs. per
minute. Mr. Bamford is the de-
signer and he has sent me a photo-
graph of a complete Puss Moth
aeroplane of 6 ft. 3 in. span, and he
tells me that with a 15 in. propeller
the static thrust exerted was just
16 ozs. The engine is available in
the form of castings or finished parts,
whilst the finished engine with carbu-
retter, coil, condenser, and 15 in. pro-
peller, costs O. The blue -print, with
full machining details, costs 3s. ld.,
post free. Price lists are available
from the address given.

Further details of the Puss Moth
are that it is fitted with 42. in. diameter

Launching a model from the roof of a car.

Another view of the Bantam 6-c.c. o.h.v engine.

pneumatic tyres weighing 3/ ozs. a
pair, and that the model is provided
with a sprung chassis, and double
surfaced wing. I hope to be able to
publish these photographs next
month.

Launching
I T is often difficult to find a smooth
patch upon which to launch an

R.O.G. model. As many motorists
have now taken up the hobby of
model aeroplaning and amuse them-
selves during an alfresco meal, a
reader reminds me that the top of
the car makes a useful launching
ground. He has sent the photo-
graph which I reproduce herewith.
Personally, on such expeditions I
take a canvas which is attached to
two rollers which I can stake into
the ground ; by means of a winding
handle and ratchet I am able to
tension the canvas. Even heavy
petrol models have been launched
from it. Although I have been
building and flying models for many
years, I still am fascinated by watching
the flight of a model, and enjoy
retrieving them from the tops of
trees and from the bottom of rivers.
Jugt a reminder that I am always
anxious to publish and to pay for any
model aircraft photos of interest.

Speed Models
IT may surprise many to know
that the speed record is held by

Mr. R. L. Rogers, who this year flew a
model which under official observation
flew at a speed of no less than 46.48
m.p.h., in a perfectly straight flight
only 2 ft. above the ground. It was a
low -wing monoplane, having twin
fuselages and twin screws revolving
in opposite directions to counteract
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Mr. A. Fieldgate with his model.

the terrific propeller torque. Each
fuselage contained five strands of

in. strip rubber which developed, it
is claimed, 1 h.p. at 4,000 revs. per
minute. The total weight of the
model was 75 ozs., and the area of
the main plane was of a square foot,
the loading being 64 ozs. to the
square foot. The elastic alone weighed
15 ozs. Last year's winner was
Mr. H. E. White, whose model
Hornet attained a speed of 42.61
m.p.h., which meant that it took
3 secs. to cover the course of 150 ft.
The speed contest is held annually
under the auspices of the Society
of Model Aeronautical Engineers ;
for the keen model aeroplane enthus-
iast this society holds many annual
competitions for all types of models,
and valuable trophies and prizes may
be won.

The " Petrel " Competition
BECAUSE this issue closes for press

beforehand, we are unable to in-
clude the results of the postponed
Petrel Competition for our £50 cash
prize.

The " Frog" Range
FOR those who find as much interest

in building their machine as in fly-
ing it, there is a large range of FROG
scale model construction kits which

MODEL BOAT BUILDING
By F. J. CAMM

96 Pages

1/- or 112 by post from Geo. Newnes Ltd.,
Tower House, Southampton Street, W.C.2

give a good performance when com-
pleted. At prices as low as half a
crown, they are within the reach of
everybody.

These are a new departure, because
every important part is blanked out
or shaped, and as no tools whatsoever
are required, the construction of these
models presents no difficulties to the
builder.

Model aeroplane flying as a hobby
leads to mention of local flying clubs.
In nearly every district there is a model
flying club, which holds competitions
under S.M.A.E. regulations. To win
these competitions, a really fine model
is necessary. The FROG Competition
model, which is available either com-

plete or as a construction kit, is sure
to put up a high performance in these
contests.

Talking of high performances, the
machine which last year won for
England the Wakefield Trophy and
proved itself better than representa-
tive machines of other nations, is
now being made as a construction kit.
This enables enthusiastic model aero-
plane builders to create a model of out-
standing efficiency at a cost of only
one guinea.

The New Penguin series of non -
flying scale models, which can be
obtained either in parts or completely
assembled and coloured, supplies the
demand for the decorative model.
The construction of these models is
extremely simple, as every part is
correctly shaped, but yet gives several'
hours of interesting study.

A New Book
For the benefit of wireless en-

thusiasts I have just produced a new
book entitled " Wireless Coils, Chokes,
and Transformers, and How to Make
Them." It costs 2s. 6d., or by post
2s. 10d., and contains nearly 190 pages
and over 130 illustrations. It deals
with the construction of every type
of coil, coil troubles, coil types,
selectivity, aerial and earth systems,
break -through, H.F. chokes, L.F.
chokes, L.F. and mains transformers,
coil data, and formula), coil winding
tables, wire and sheet metal gauges,
copper -wire data, making coil winders,
all -wave tuners, etc., etc. The wire-
less experimenter will find this a
useful handbook. Orders may be
placed through your newsagent or
sent direct to : The Publisher, George
Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2.

in the Wakefield Cup Contest.



September, 1937 NEWNES PRACTICAL MECHANICS 663

AIR COND

A gas -operated air conditioning plant in the basement of an American hotel.

AIR Conditioning provides a way of
keeping cool in summer, and warm
in winter. In the near future it will be-

come the recognised way of keeping rooms
and buildings at the proper state of human
comfort level, as already it is generally used
in restaurants, hotels, cinemas, theatres
and large office buildings.

To most people air conditioning is just
forced ventilation._ But it is something
more than that. In addition to circulating
air into rooms and removing the used up air,
warming, cooling and humidifying plant is
incorporated into the scheme to give the
best conditions for human comfort accord-
ing to the season of the year.

Human Comfort
Human beings require three conditions of

the air for comfort. The first is that it shall
be gentle in movement so that the air
around them is always being replaced by
fresh air. The second is that it shall be at
the right temperature for the time of year.
In winter 65° F. is about right. But in
summer when the body is used to warmer
outside conditions and the clothes worn are
lighter, 70° F. is more suitable. These
hold for sedentary and office workers. Men
in a workshop in movement will need
temperatures 5° F. lower than this. The
third condition is that the air shall contain
the correct amount of moisture for com-
fort. The human system dislikes too much
water vapour in the air. The reason is that
by perspiration from the skin, and by water
vapour expelled in the breath he is always
giving up water vapour to the air. If the
air is too close and muggy he cannot do this
at the proper rate to be comfortable.

Air Movement
Experience has taught ventilating engin-

eers that the air in a room must be changed
at the rate of between ten and thirty times
per hour. A large restaurant may have a
room space of 200,000 cubic feet. Thirty

TIONING-

changes of this in an hour is 6,000,000 cubic
feet of air. You will find the basement of a
large modern hotel largely devoted to man-
high air ducts, and ten foot diameter fans
needed to handle such large quantities of
air. Not only are there the inlet air ducts
delivering the air to the room, but as well
there are the withdrawal ducts taking off
used air from the top of the room and
bringing it back to the conditioning plant
for recirculation.
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12 Layout of air conditioning plant.
Fresh air enters by shaft (I) and is filtered free from
dust by the viscous oil filter. It then joins air returned
from the rooms down shaft (2) and the two streams
together pass through the conditioning processes to the
turbine fan which feeds the freshly conditioned air back

to the ream.

Human Beings Require Three
Conditions of the Air for Com-
fort. The Air must be Gentle
in Movement, the Right
Temperature for the Time
of the Year and Contain the
Correct Amount of Moisture

Fresh Air
Air movement is not enough. Air con-

tinuously circulated round a room becomes
vitiated, stale and odorous. It is considered
that for every human being in a room, a
minimum of 1,000 cubic feet of fresh air per
hour must be supplied. This air is taken
in through a duct up on the roof of the
building. Naturally an equal amount of
used air has to be vented from the circuit
to make room for it.

Air Condition
A room loses heat on a winter's day by

conduction of heat through its walls to the
cold outside conditions. That means that
the air in circulation loses heat every time
it passes through the room. To make good
this heat loss the circulating air has to be
warmed and for this purpose a bank of
steam heated tubes are incorporated in the
plant on the inlet to the fan. The cold air
drawn from ouside is also warmed up to
comfort level by the same means.

Human Furnaces
In some cases however, it is unnecessary

to warm the fresh or circulated air. The
human body in repose gives up to the air
no less than 400 heat units per hour. Take
the case of a cinema with 3,000 people seated
inside. Such a crowd will evolve 1,200,000
million heat units in an hour. That is as
much heat as a dozen blazing coals fire
would give. It is quite easy to understand
that with such a crowd that the heater on
the conditioning plant may be cut right out
of circuit on all but the coldest of winter days.

Humidity
Evaporation of water vapour always pro-

duces cooling. The human skin when in a
healthy state is always in a state of per-
spiration. Moisture is continously exhaled
with the breath. Of the 400 heat units lost
by the body, half of them are lost through
this evolution of water vapour. It is in fact
nature's compensator. If we burn energy
by working or playing hard, perspiration
increases and pushes up our evaporation
rate to keep us from getting overheated.
In summer it again comes in to play the
part of natures radiator, and it is common
knowledge that though we like dry hot
weather we detest warm close weather.
On the other hand the most penetrating
cold is that which comes with a dry east
wind which makes us lose heat by moisture
loss as well as by direct cooling.

The amount of water vapour which the
air takes up depends on its temperature.
The higher the temperature the higher the
saturation amount of water vapour. The
body likes the amount of water vapour in
the air to be about 40 to 60 per cent. of the
maximum, and between these limits it is
comfortable. On a winter's day when
well wrapped up we may like the air down
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about 45° F. and 40 per cent. saturated.
But when this air has been taken through
the heating pipes of a conditioning plant and
warmed up to 60° F. or more, its percentage
humidity drops as now it can take up more
water before it is saturated. We should
immediately register such air as being too
dty. To prevent this the fresh air drawn
into a conditioning circuit must be humidi-
fied. For this purpose it is drawn through
a set of sprays. By warming the water
supplying these sprays to a suitable tem-
perature the proper degree of moisture can
be imparted to the air.

Summer Conditions
Our English summers are extremely mild

and equable. Under most conditions free
circulation of the air without heating or cool-
ing will secure comfort. If the temperature
does run up over 80° F., to what we call heat -
wave conditions then cold water may be
put through the tubes which are used for
steam heating in winter.

But in America far greater extremes are
to be met. 95° F. in the shade is not un-
common. In addition to this the humidity
of the air may be high as well. In the tro-
pics such hot steamy conditions are always
found. To meet these conditions we have
not only to cool, but we must also dry.
If not the cold air we bring in may actually

be in such a state that it is like a wet mist.
One way of drying the air is by chilling the

fresh air of the conditioning circuit by sprays
of refrigerated water. But this has the
drawback that the air must be chilled right
down to the required dew -point, say about
50° F. to get out the proper amount of
water. So it requires to be reheated up to a
nice equable room temperature to prevent
undue chill to occupants.

Actually the tendency is to cut the refri-
geration to a minimum, and to keep the
air temperature down. So English people
especially complain of the very cold con-
ditions of American rooms in summer.

Gas Refrigeration
There is however a type of plant which

gives dry bracing summer air without undue
chill. It consists of trays packed with silica
gel. Over these the fresh, damp air from
outside is brought. Silica gel absorbs
water vapour so that the air is dried. The
silica gel has of course a limited capacity for
taking out water vapour. When it has
reached saturation a change over gear draws
the hot products of combustion from a gas
burner over the gel and redries it ready for
fresh service. It may be called gas refriger-
ation because of course it serves the same
purpose as direct refrigeration of the air to
remove water vapour.

Dust Removal
Fresh air always contains dust, especially

in large cities. To free it and clean it, it is
drawn over a packing of plates or rings
which are filmed with oil. The air swirls
against the oily surfaces and the dust sticks
to the oil. Germ concentrations may also
have to be considered. To guard against
this the practice of drawing the air through
water sprays which contain a germicide is
spreading. Sterilisation carried out in this
way should do much to arrest that bane of
modern civilisation, the common cold.

Plant Layout
Figure 1 shows the usual arrangement of

air conditioning plant. There is a main fan
which draws air from the room down one
shaft. Fresh air from outside is drawn
down another. The outlet of the fan forces
the conditioned air to the duct distribution
system to the different rooms in the build-
ing. In winter if it is desired to warm the
air, steam is passed through the steam coils
shown. If under summer conditions it is
desired to cool the air and to remove heat
from it, refrigerated brine is passed through
the steam coils instead of steam. The sprays
serve to keep the moisture content of the
air at the right level for human comfort.
The mere fact of washing with water also
helps to freshen up the air.

A NEW MULTIPLE -PURPOSE
COMMERCIAL VEHICLE

Although in Appearance it is Like an Ordinary
Platform Truck, it Can Be Converted into a
Fully Equipped Fire Engine in a Few Moments

DESIGNED and constructed by a
Portsmouth firm-Messrs. J. H. Spar-
shatt & Sons, London Road, Hilsea,

Portsmouth-a remarkable new develop-
ment in commercial trucks is now being
marketed by them in conjunction with
Messrs. Dodge Brothers (Britain) Ltd.
Constructed and to all appearances like an
ordinary platform truck, this vehicle is
capable of conversion at a moment's notice
into a fully equipped fire engine.

Capable of Holding 600 Gallons
The truck is built on to a 70 b.h.p.

3 -ton Dodge long wheelbase chassis and is
so constructed that by a simple mechanism
the platform of the truck is raised, thus
disclosing a strong canvas tank capable of
holding 600 gallons of liquid. The con-
tainer can be filled either from a hydrant
or pond, whichever is the more convenient.
Underneath, the chassis is fitted with a
powerful ejector pump, delivering 100
gallons per minute through two hoses at a
pressure of 100 lb. per square -inch.

A Demonstration
A demonstration of this vehicle was

recently given at the Kew Works of Messrs.
Dodge Brothers (Britain) Ltd. to prominent
officials from the Home Office, War Office,
Admiralty, and Air Force, who expressed
considerable interest in its many uses. It
will be obvious that such a truck would be
of vital importance in the case of a National
emergency, for by equipping industrial
undertakings with a fleet of such trucks
there would be available at very short

notice a fully equipped vehicle for decon-
tamination purposes in the event of poison
gas or for fire fighting to combat the effect
of incendiary bombs.

In addition, farmers and horticulturists
will find the truck particularly useful for all
agricultural work such as carting water to
distant fields, swilling out cattle pens, and

spraying fruit trees and crops to prevent
infection. Further, the vehicle can be
used for fighting rick and heath fires when,
as is often the case, the district fire brigade
would take a considerable time to reach
outlying districts.

Priced at £507
The truck complete with full equipment

and hoses is priced at £507, and is being
marketed by Messrs. J. H. Sparshatt &
Sons in conjunction with Dodge Brothers
(Britain) Ltd., the builders of the engine
and chassis.

The remarkably low price at which this
vehicle is being sold should make it readily
accessible to municipal authorities and
industrial concerns and at the same time
make a very real contribution towards
National defence in case of emergency.

Showing the truck converted to a fire engine.
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"Big Ben" Holds a Blue
Riband

The Westminster Clock is Still the most
Powerful and Accurate Clock of its Kind

in the World

THE giant clock that stands sentry over
the British Parliament buildings has
become, through the efforts of the

B.B.C., the most popular of the world's
many time -keepers. ' Big Ben " is actually
the name of the huge bell upon which the
hours are struck, but it is by this name that
the clock has become so familiar.

Vulliamy, the celebrated clockmaker, was
instructed to make the clock, but Dent
heard about it, and asked to be allowed to
submit a quotation. G. B. Airy, the
scientist, was approached by the Office of
Works and produced conditions of construc-
tion for purposes of tender. In 1851, Lord
Seymour, Commissioner of Works, asked
E. B. Dennison to examine the plans. He
approved Dent's design of 1847, with
modifications.

Of the many conditions, the most strin-
gent were that the clock should keep time
within a second a day and that the first
stroke of the hour should be within a
second of true time. Erected in 1859, the
clock has been in the care of the firm of
Dent ever since, a glowing tribute to both
maker and designer.

The Movement
The clock room, standing nearly 200 ft.

above the ground, is reached by a spiral
staircase of 292 steps. The impression on
entering is that of some power station
rather than a clock chamber. The iron
guard rail all around the movement, short
iron ladders on either side and oil trays
beneath, all help to create this impression.

Two cast-iron girders 151- ft. long, braced
together and bolted to two concrete pillars,
form the framework of the movement. On
the left-hand side is the train of wheels for
driving the hour striking, on the right-hand,
that of the quarter chiming, and in the
centre the time -keeping mechanism. Each
train of wheels is driven by a separate
weight. Some idea can be gathered of the
immense size of this machine from the
great driving wheels which measure 3 ft. in
diameter.

The striking and chiming mechanism is
controlled by the locking plate system, the
method usually employed in turret clocks.
The quarter locking plate makes one com-
plete revolution every three hours. Both
hour and quarters are released by the time-
keeping mechanism. At the hour the
quarters are released twenty seconds before

time." There are five sets of lifting cams
and five chiming hammers in place of the

usual four. At the " quarter to the hour "
and the " hour " the same bell has to be
struck in succession, as such heavy ham-
mers cannot be lifted quickly, the fourth
bell is provided with two hammers.

The Hour Hammer
At the finish of the hour, the hour ham-

mer is partially lifted in order that it may
be released within a fraction of correct time.
The enormous fans that govern the speed
of the striking and chiming present an
unusual appearance. Instead of revolving
like the rest of the wheels, they are attached
to huge vertical shafts that rise almost to
the ceiling.

Much smaller, but of greater importance,
is the time -keeping train. The escapement
is of the double three-legged gravity type.
The escape wheel consists of two thin wheels
12 in. in diameter each having three teeth
or legs as they are usually termed. Placed
side by side an inch apart, the two wheels
are bolted together at the centre. A small
fan is mounted upon the escape wheel
spindle to minimise the drop of the wheel
teeth. The two arms that convey impulse
from the escape wheel to the pendulum
are positioned between these two slender
wheels.

Side by side with the large seconds dial
in the centre of the movement is a large
galvanometer connected with Greenwich
Observatory. At appointed times the
needle is deflected, enabling those in charge
to compare " time." No automatic syn-
chronisation or control takes place, but by
means of electrical contacts, the clock
telegraphs its own time twice daily to the
Observatory, where its performance is
tabulated.

On only five days in the year 1936.37 did
the daily variation exceed one second.

The Pendulum
The pendulum hangs upon a cast-iron

bracket fixed to the wall at the rear of the
movement. The original suspension
spring, 5 in. long, 3 in. wide, and only as of
an inch in thickness, is all that supports the
-6-cwt. pendulum. The bob alone weighs
4 cwt. An overall length of 14 ft. only
allows the upper half to be seen in the
clock -room ; the lower half vibrates in a
steel chamber beneath the floor.

Heavy pendulums cannot be stopped for
regulation without difficulty and incon-
venience. For this reason a rating tray is
fixed on the pendulum, rod just above the
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bob. By the addition of small weights
(usually pennies) to this tray the centre of
gravity is raised and a gaining rate pro-
duced. A losing rate is effected by sub-
traction. A recent investigation revealed
a tray full of pennies. Temperature changes
are overcome by the zinc and steel construc-
tion of the pendulum. The zinc tube is
perforated to permit entry of air.

A considerable arc is described by this
two -seconds pendulum. When the clock
was last overhauled, the escapement was
disconnected and the pendulum allowed to
swing ; it continued to swing for two days
before finally coming to rest.

The Winding Appaiatus
It used to take two men three afternoons

every week to wind up the weights, and the
hand winding mechanisms geared to each
of the winding barrels are still in position for
use, should they be required. Winding
to -day only takes forty minutes. Beneath
the centre of the movement is a 3-h.p.
electric motor coupled to an ingenious
automatic winder. The winder has three
separate clutches, and connection to the
barrels on which the weight lines are
wound, is by chain drive.

Before winding can commence the indica-
tors on both movement and winder have to
coincide. All three weights are raised up
the 174 -ft. shaft together and automatically
stopped when they reach the desired level.
The striking and chiming weights each turn
the scale at 21 tons and the time -keeping
weight at 1 ton.

One and a half minutes before each
quarter the clutch is disengaged, and the
winding ceases. One and a half minutes
after the winding is resumed. This is, of
course, controlled entirely by the clock. A
system of power maintenance is necessary
during the twenty minutes it takes to wind
up the time -keeping weight. The motor
drives a differential gear, one side of which
raises the weight. The other side of the
differential runs in an opposite direction and
exerts a force equal to that of the weight on
the main wheel. The pendulum is thereby
kept vibrating under normal running
conditions.

Mounted above the centre of the move-
ment is a massive girder bracket which
supports a set of four bevelled wheels driven
by the time -keeping train. A long hori-
zontal shaft leads from each of the bevelled
wheels to one of the dials. A separate set'
of motion wheels for giving the hands a
12 to 1 ratio is fixed on each wall. Also
mounted on the girder bracket is a small
windlass for hoisting the heavier parts
during overhaul. (This was incorporated
in the original design.)

The Dials
Four dials each 221 ft. in diameter grace

the 40 -ft. square tower. Viewed from in-
side these dials resemble gigantic cast-iron
cobwebs filled in with opalescent glass.
Each minute space measures 1 sq. ft., and
the hour figures .are 2 ft. long. An inner
wall coloured white, about 5 ft. from the
dials, forms the background. At one time
the clock controlled the gas lighting for the
dials, but high -power electric lamps are
used to -day.

The minute hands, made of tubular
copper, braced at intervals, are 14 ft. long,
and together with the gun-metal counter-
poise at the centre, weigh about 2 cwt. each.
The hour hands are made of gun-metal, are
9 ft. long and weigh about 6 cwt. The
counterpoises for the hour hands are
attached to the hour hand shafts between
. the dials and the backgrounds. They
resemble two light gun barrels fixed side by

side. In the course of a year the minute
hands travel about 100 miles.

Forty-one steps above the clock is the
belfry. The hour bell is hung in the centre
and the four quarter bells, one at each
corner, a little above the hour bell. Nine
ft. in diameter, " Big Ben " weighs 13 tons,
and the weights of the others are respec-
tively 3 tons 18 cwt., 1 ton 13 cwt., 1 ton
6 cwt., and 1 ton 1 cwt. The hammer for
the big bell weighs 4 cwt., and the quarter
hammers each weigh about one -fortieth of
their respective bells. The hammer arms
are braced girders and they pivot from the
crown of the bell.

On the edge of the hour bell a crack is
clearly visible, and just above the crack is
a square hole from which a portion of the
bell was removed for examination. Analysis
proved that the crack was only on the sur-
face. Reports as to how far away the
clock can be heard vary, but it has been
credited with a distance of 13 miles.

Swinging jauntily above the bells is the
B.B.C. microphone. Although completely
dwarfed by the surrounding mechanism, it
has immortalised this wonderful clock.

THE MODEL ENGINEER
EXHIBITION

THIS year's Exhibition will be held at
the Royal Horticultural Hall, Vincent
Square, Westminster, from Thursday,

September 16th, to Saturday, September
25th, 11 a.m. to 9.30 p.m. daily, Sunday
excepted.

It will be opened by Admiral Sir Reginald
Bacon, who is this year presenting a silver
cup for the best piece of strictly amateur
work. Four Championship Cups are offered
for the best entries in the classes for loco-
motives, general engineering models, sailing
ships, and steam and motor ships. There
are also other special cups, medals, and
prizes for other work of outstanding merit.
Two novel prizes this year are cups for the
best road transport model and the best
piece of model theatre -craft.

The Society of Model and Experimental
Engineers will have their 72 -ft. railway
track in operation, with steam locomotives
hauling passenger traffic. Model aviation
will be represented by the Society of Model
Aeronautical Engineers, who will show
some of the most successful model planes
of the year, both petrol-engined and rubber -
driven. Speed boats will be featured by
the Model Power Boat Association.

" Electric Wiring Tables," by W. P.
Maycock, revised by F. C. Raphael. Price
3/6, 93 pages. Published by Sir Isaac
Pitman & Sons, Ltd.

THIS handy little book is made in the
shape of a diary so that it can con-

veniently be carried in the pocket. The
present number is the seventh edition,
and considerable alterations and additions
have been made in certain of the tables due
to the reduced current ratings in the Tenth
Edition of the I.E.E. Wiring Regulations.
The book contains, as its name implies,
tables for the use of electrical engineers,
and in addition to such details as Standard
Wire Gauges, Standard Conductors, Dimen-
sions of V.I.R. Cables, etc., it includes a
number of interesting ready reckoners
relating to wires and cables, meter calcula-
tions, lamps, and so on. There is also a
table of the ratings of the majority of usual
domestic appliances. No practical engineer
should be without this handy book.

A Remarkable Camera

THE Purma Special is a new type of
miniature camera with an all -metal

focal plane shutter, one of the most effi-
cient types of shutter in existence, giving
extremely high light efficiency and genuine
high speeds. The lens is a Beck F6.3
anastigmat, 2f in. focus, focused from 12 ft.
to infinity The camera has a bakelite
body and has a picture aperture of 21 in. x
2f in. 10 in. x 10 in. enlargements can be
made without appreciable loss of definition.

It is simple to operate and requires no
focusing, no calculations have to be made,
and there are no minute dials to operate.
Simply press two levers, one to set and the
other to release the shutter. The camera
comes into action immediately. What you
see in the peep -sight you get on the film.
The film loading is simple. Gentle pressure
removes the back, and the film slides into
slots and is easily threaded to the empty
spool. To remove the film, turn the film
wind until the slot is pointing towards you
and pull out the film. The Purma Special
measures 61 in. x 2f in. x 2f in., weighs
12 oz., and costs only 50s. It is obtainable
from Messrs. R. F. Hunter, Ltd., Celfix
House, 51 Grays Inn Road, London, W.C.1.

NEWNES HOME MECHANIC EN CY CL °PIED IA
BY F. J. Crm

(Editor of "Practical Mechanics")
This invaluable encyclopaedia is

written in plain language, and deals
comprehensively and authoritatively
with the following hobbies :

Aircraft, Woodwork, the Lathe,
Motor Cars and Motor Cycles, Tele-
vision, Wireless, Model Boats and
Railways, Microscopy, Photography,
Cinematography, Astronomy, and
Chemistry. This volume also includes
sections on Glues, Electric Motors,
Electro-Plating, Tools, Accumula-
tors, Inks, Polishes, etc., etc.

Obtainable at all Booksellers,
38. 6d., or by post 38.. 10d., from
Geo. Newnes Ltd., Tower House,
Southampton Street, London, W.C.2.
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engineering
Our NEW ENGINEERING GUIDE explains clearly how
all the best jobs are secured. It shows how to obtain
such money -making qualifications as A.M.I.C.E.,
A.M.I.Mech.E., A.M.I.W.T., A.F.R.Ae.S., etc. How
to secure permanent, progressive and pensionable posts
in the Government and Municipal Service, and describes
numerous " Higher -Pay Courses " in CIVIL,
ELECTRICAL, MECHANICAL, AUTO and
AERO-ENGINEERING; TELEVISION, TALKIE -
PICTURE WORK, etc.

SUCCESS-OR NO FEE
We definitely guarantee success. If you fail your
examination, or if you are not satisfied in every way with
our service, then your full tuition fee will be returned
without question.
Write to -day for this remarkable publication and details
of our employment service, etc.
NATIONAL INSTITUTE OF ENGINEERING

(Founded 1885-Success Record unapproachable)
(Dept. 29) Staple Inn Bldgs., High Holborn, London, W.C.1

Great War
N IEUPORT

(Non -flying)
Exact scale in. to I ft.

Complete kit

216
BUILD THIS FINE SCALE MODEL carriage paid

Wingspan 61 inches, length 4i inches.
Beautiful little model of this trim fighter, used by both English and French
squadrons. Complete kit includes : fuselage and wings cut to outline, turned
hardwood nose cowl die-cast propeller and machine gun, wheels, quick -
drying cement, two colours lacquer, etc., and very detailed full-size plan.
Send your order NOW.

P. M. SWEETEN LTD.
BANK HEY ST., BLACKPOOL.

Send for fine 8 -page
catalogue. Enclose
Id. stamp (Kits I/ -
extra abroad).

ECONOMIC ELECTRIC CO.
TWICKENHAM, LONDON, S.W.

SUPER MICROPHONES
Sensitive Broadcasting Microphones, with
suspension hooks and rear terminals, 4/6 each.
Complete with table stand, 1016. TRANS-
VERSE PATTERN, in plated case, suitable
for dance halls. Price 48/- each. BUTTON
MICROPHONES 1 /- each.

The New "MIDGET" MOTOR
The smallest and most powerful motor on the
market. Size: A in. long, i in. wide, zi in. high. Weight 7f oz. Low centre
makes it ideal for boat or loco. 4 VOLTS. Price 3/6, post 4d. Castings and
materials 3/3 post paid.
COMPLETE DEAF AID. Our new Aid, fitted with midget receiver, super-
sensitive microphone, battery and switch, is equal in every way to sets selling at
210/010. Our price is 42/-. You cannot do better.

LIST.-Send for our Illustrated Catalogue containing 70 pages, fully illustrated, of all that you
are likely to require-Meters, Motors, Telephones, Coil., Fittings, Transformers and parte.
Lighting Bets, Tools and Workshop Materials. It costs ed. to print, but we send it to you

fur ad. post .free.

The Ideal

PRISMATIC BINOCULARS
FOR EVERY REQUIREMENT

Our famous 8x25 BROA/CLAR 57/6
8x 30 BROA/CLAR DE LUXE - 75/ -

PENCIL Pocket MICROSCOPE
De Luxe Model 40/60x 17/6 Post Free.

25x ditto
319

Post Free.

Pocket Microscope-For Home, Office or Factory ,Use.

LISTS OF TELESCOPES, MICROSCOPES & BINOCULARS ON REQUEST,

andNt
Named

:
BROADH URST, CLARKSON & CO.

"TELESCOPE HOUSE," 63, FARRINGDON ROAD, LONDON, E.C.I.
(3 mins. from Farringdon Street Stn., Metro. Rly.)

IN&

ENGINEERING
WORKSHOP PRACTICE

This entirely new book provides a complete practical
course of instruction in every important branch of
engineering workshop methods, materials and equip-
ment. It deals with the underlying principles, crafts-
manship, machines, tools, measuring processes and
machining methods of to-day, and it will proveindis-
pensable to the engineer, draughtsman, mechanic,
apprentice and engineering student. Its scope extends
from simple hand tools and machines to the latest
elaborate machines and methods employed for mass -
production purposes.

DATA AND RECIPES
Apart from the mass of practical instructional and

descriptive information given there is a wealth of data,
formulae, workshop recipes, hints and tips which render
this book a valuable reference work for all connected
with engineering workshops.

SOME OF THE SUBJECTS
Files, Chisels, Scrapers, Shears, Punches, Burnishers,

Hand Screw -cutting Tools, Spanners, Vices, Various
measuring methods. Verniers, Micrometers, Gauges,
Optical Devices, Fluted and Twist Drills. Grinding
Angles, Drilling Data, Small and Large Drilling Machines,
Electric Drills, Practical Lathework in all its branches,
Machining of Metals and Synthetic Materials. Tungsten -
carbide and Diamond Tools. Lapping, Honing, Cleaning,
Polishing and Rust -protection of various metals. Grind-
ing Operations and Machines, Milling Operations, Cutters
and Machines. Planing, Shaping, Slotting and Broaching
Operations. Special Machines for Production Purposes.
Plate and Bar Machines. Gears and Gear Cutting
Methods. Templates, Jigs and Fixtures. Overhauling
and Adjusting Machines. Millwright Work. Welding,
Brazing and Soldering Metals. Forging Work. Sheet
Metal Work. Foundry Work. Patternmaking Practice.
Press Work. Engineering Steel and other Metals ; their
Properties, Testing. Hardening, Tempering and An-
nealing. Engineers' Drawings. Workshop Calculations,
Data, Hints and Recipes.

THE ILLUSTRATIONS
The book is lavishly illustrated so that the explanations

are rendered very clear with examples taken from actual
works practice in many instances. There are 24 full -page
plates and 877 line and photographic illustrations in the
text.

A FREE BOOKLET
To the Caxton Publishing Co., Ltd.,

119 Clun House, Surrey Street,
London, W.C.2.

Please send me, free of charge, Illustrated Booklet
describing " Engineering Workshop Practice."

Name
Send this form in unsealed envelope (id. stamp)

or a postcard.

Address

G.6.
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R.A.F. planes in MINIATURE
GLOSTER GLADIATOR.
Wing, 18 ins., length, 14 ins.
Extremely detailed modeiwith
very clear large detailed plan.
Auto -line-up fuselage, shock -
absorbing undercarriage. Kit
has everything needed to
build splendid flying model ;
quick -drying cement, shrink-
ing dopes, wheels, ready -
shaped flying prop, scale
prop and all else
needed

carriage paid,

WESTLAND WALLACE.
Wing 18 ins., length 13 ins.,
Extremely detailed plan,
builds replica of real plane.
Complete kit has everything
needed, quick -drying cement,
shaped flying prop, scale
prop, wheels, silver
dope, etc.
Carriage paid for 3f I I

HAWKER HURRICANE.
Wing, 20 ins., length 15 ins.
Movable controls. This Peer-
less kit makes a beautiful
model with a superb flying
performance. Special con-
densed instructions, four
pages. All cements, shrink-
ing dopes given. Fuselage
jig. Previous experience
needed. Complete 5lkit, carriage paid

 Revised catalogue of 24 pages now ready, send two Id. stamps.
Also catalogue of SOLID models, send Id. (Kits 2s. extra abroad.)

SEND YOUR P.O. NOW TO
P. M. SWEETEN LTD.
BANK HEY STREET,' BLACKPOOL

EVERYTHING FOR MODELLERS
THE FAMOUS "BURD" KITS
Made In three ranges, each complete to the smallest detail.
30 in. wing-span-Mr. Mulligan ; Boeing P.26.A ; Aeronca C70 ; Stinson

SR7 ; Douglas Observation. 3/3 each, post free.
7.5 in. wing-span-Fokker 8 ; Rearwin Sportster ; Waco Military D ;

Consolidated P30 ; 1936 Taylor Cub ; Monocoupe. 2/3 each, post free.
16 in. wing -span ---Curtiss Robin; Ryan ST ; Fokker D7; Mr. Mulligan ;

Feversky Trainer ; Curtiss Hawk ; 1936 Stinson Reliant ; Aeronca C70 ;
Boeing F4B4 ; Hawker Fury ; Leopard Moth. 1/3 each, post Tree.

Ask for details of the wonderful SELLEY-TEX KITS.
DOUGLAS ENDURANCE KITS from 91-, post free

PAUL-O-WINA PROPS. from 6d. each.
Water Sprayer. Splendid for doping, price IF, post free.

WHOLESALE AND CLUBS SUPPLIED.
Send 2d. for lavishly illustrated Catalogue. New and Different/

ELITE MODEL AIRPLANE SUPPLIES
14 BURY NEW ROAD, MANCHESTER, 8

FOR YOUR P.M. PETREL
THE " SPITFIRE " 2.31 c.c. ENGINE
Complete with coil tank and propeller.
MI -on weight, 7} ova. Thrust,' lb. Price £4 :4 :0

Easy to Start. Runs Inverted. Trouble Free.
Third Party PETROL MODEL INSURANCE affected.

Premium 10/6 fur £5,000 cover.

Electron Engine Mounts. Time Switches.
"B.B." Airwheels, 3"--44'. Piano Wire in 3 -ft. straights.

P.M. Petrol Plans. Lightweight Coils (li ozs.).
Comet and Baby -Cyclone Engines.

Send 3d. stamps for our New Illustrated Lists
of all kits and materials.

THE MODEL AIRCRAFT STORES
I27B HANKINSON ROAD, BOURNEMOUTH

Telephone: Bournemouth 22.

READ

"PETROL ENGINED
MODEL AEROPLANES"

By C. E. B.
PRICE 3/10 POST FREE

FROM

KANGA AERO MODELS
1 COLONNADE PASSAGE (Dept. B), NEW ST., BIRMINGHAM.

Send for our Catalogue of all materials for petrol and rubber
'planes, 6d. post free.

The I iallam
"Nipper- Acris Petrol htle,ine

MAKE SURE
OF SUCCESS
Install one of our
PETROL EN-
GINES In your
model aeroplane
or boat. The
NIPPER 6 c.c. on
test stand with
Propeller, ready
to run, £4.10.0.
The Baby 2 c.c.,
BRITAIN'S

Complete with 10 -in. Propeller, £4 . 10 . 0.
SETS of Engine Castings, Drawings, and Materials. The Nipper 12/6.
The Baby 12/6. Send 3d. in stamps for particulars.

J. HALLAM & SON, UPTON, POOLE, DORSET

SMALLEST.

A NEW STANDARD IN MODEL AERO KITS
The "SUPERMARINE SPITFIRE," 23 -in. Span

Price 10/6, plus 6d. Carriage.
The World's Fastest Fighter. Obtainable from your Dealer, or send 3d.

for Fully Illustrated Catalogue, Post Free (Largest In England).

For accuracy
to detail,
completeness
of Kit, and
quality of
materials,
this new
" KEELBILD "
Kit is in a
Class far
above any

other.

THE MODEL SHOP 6 COLLEGE RD., BARRAB BRIDGE,
NEWCASTLE -ON -TYNE

MODELLERS ! it's not worth it.
it's not worth spoiling the model for a
shilling or so. We advise you to use the
best designs and materials. Better per-
formance is the result. M.S.S. cater for
the real enthusiasts who recognise that
this policy is the best. Get into the
habit of using the best only.

M.S.S. VALUE KITS.
HI -FLYER, 20 in. kits, 27 models Each 3/3
BU NCH CADET, 20 in. span, 3/6; 30 in. span 9/ -
IMP KITS, 15 in. span, 5 models 2/ -
HI -FLYER De Luxe, 4 models, 25 in. span Each 6/6
"MR. MILLIGAN," SCIENCE -CRAFT KIT, 25 in. span movable

controls, bridge type landing gear. Completest kit on the market.. 9/ -
The Model Illustrated is a a ft. WACO 351 -
The new 1937 GWYN-AERO and MIGHTY MIDGET 74 c.c

petrol motors now in 4 different models, uprights and inverted;
many improvements. Complete motors from 85/.

"MISS AMERICA" 7 ft. Gas Model Plane Kit for above 57/6
"RED ZEPHYR" 6 ft. Kit, equally suitable 42/6

Accessories of Every Description. Send 2d. for Splendid CATALOGUE.
MODEL SUPPLY STORES, Dept. P.

4, Stewart St., Deansote, Manchester 3 ; & 46, Derby Rd., Prestwich, Manchester
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EN WOODWORKGAR l )

Fig. 1.-General view
of the completed bird
shelter and feeding table.

AT this time of the year there are usu-
ally several odd jobs in the garden
which the handyman can conveni-

ently undertake, and these include various
pieces of garden woodwork. That long -
promised bird shelter ; a staging for potted
plants to cover the bare brick wall ; a
small cold frame, and perhaps a " trug "

I IP
I y 1 -la an "

Some llasilyo constructed
Articles for the Small Garden
are Described in this Article

basket, to mention a few, can
easily be constructed from
ordinary deal.

A Bird Shelter and Feeding
Table
It will be seen, by reference

to Figs. 1 and 2, that the
shelter, which is supported on
a central post, is provided with
an enclosed compartment un-
der the roof forming a roomy
nesting box for any of the
small wild birds which frequent
our gardens. The construction
of the shelter is shown in Fig. 2.

For the corner uprights cut
four pieces of 2 in. by 1 in.
batten, each 10 in. long, and
saw the top of each to an angle
of 45 degrees to allow for the
slope of the roof. The floor, A,
of 4 -in. wood, measures 18 in.
long by 15 in. wide, and on
top of this, at the four corners,
the uprights are nailed or
screwed. Cut the side strips,
B, from 2 -in. by fin. wood,
and nail these to the uprights,
and also to the edges of the
floor.

The two gable ends can be
sawn to shape from 4 -in. wood
to the dimensions given in
Fig. 3, after which a 2 -in. hole
can be cut in one end, with a
pad -saw. Just below this

hole bore another one in. diameter to take
a piece of dowel rod which forms a perch.
Nail the gable ends to the uprights at a
distance of 7 inches from the bottom ends.
The upper floor, C, is the same size as the
lower floor, but has its four corners cut
away to fit the four uprights. It is nailed
to the gable ends.

Fig. 1-Details of the framework for the shelter and table.

A
Fig. 3.-The front gable ends and uprights.

Fitting the Roof
Each side of the sloping roof, which is

22 ins. long and 12 ins. wide, can be formed
from three or four boards of 4 in. wood
nailed in place, allowing an equal amount of
overlap at each end. The barge -boards 1)
can be cut from in. wood to the dimensions
given in Fig. 4. Nail these under the ends
of the roof boards as shown in Fig. 1.

The small finials, E, are 5 in. long and
can be fashioned from pieces of 14 in. by
1 in. wood. These are nailed to triangular
pieces of wood which in turn are screwed
to the top corners of the roof edging. The
roof can be covered with a piece of tarred felt
held down at the edges by pieces of narrow
lath nailed on.

The supporting post for the shelter should
be from 5 ft. to 6 ft. in length, and at least
24 in. square.

The cross -shaped piece at the foot of the
post is formed with two pieces of 3 in. by
2 in. wood, each 2 ft. long, with a halved
joint in the middle. Drive a long stout
screw through the centre of the joint and
into the end of the post. Cut the sloping
supports, which are 14 in. long, from 24 in.
by 1 in. batten, and after carefully sawing
the ends to an angle of 45 degrees, nail them
in place, as indicated in Fig. 1.

Through the centre of the floor bore a
hole, and fix to the top of the post with a
stout screw. For the supporting brackets
cut four pieces of 1 4 in. by 1 in. batten,
each 6 in. long, and after sawing the ends
to the required angle, screw them to the
sides of the post and to the floor, as shown
in Fig. 5.

Figs. 4 and 5. --
One of the barge -
boards (below),
and details of ths
floor and support-

ing brackets.
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If the finished shelter is intended to
stand on a lawn it would look very attrac-
tive if coated with white paint, but two
coats of creosote can be given, if preferred.

Shelves for Potted Plants
A set of shelves with a few potted plants,

as shown in Fig. 6, form an effective
covering for part of a bare brick wall in
the garden. Three shelves are provided,
and planed deal in. thick can be used
throughout the construction.

It will be seen that the shelves are sup-
ported by triangular -shaped side frames. Cut
four pieces of 3 in. by 4 in. batten 2 ft. 2 in.
long, and saw one end of each piece to form
halved joints, as at A, Fig. 7. Fix each
pair of battens together with two screws
through each joint.

The two sloping parts are 44 in. wide, and
can be cut to the length indicated at B, Fig.
8, the ends being sawn at angles of 45
degrees. The sloping pieces are fixed to,
the L-shaped frames with two screws
through each end.

The three shelves, which are 7 in. wide,
can be cut to a length of three to four feet,
according to requirements. The ends of
the shelves rest on fillets screwed to the
sloping side pieces, and two stout french
nails driven in through the side pieces into
the ends of the shelves fix the latter firmly
in place.

To strengthen the side frames, cut a suit-
able length of 3 in. batten, and nail it

tr
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Fig. 8.-One of the sloping boards which support the
shelves.

Fig. 9.-The completed cold frame.

Fig. 6.-A set
of shelves for
potted plants

across the front of
the stand, as at C.
A similar cross -rail,
D, can also be nailed
to the side frames at
the back. The com-
pleted stand can be
painted or treated
with creosote to
protect it against the
weather.

A Small Cold Frame
The frame shown

in Fig. 9 is of simple
construction, and is
provided with a
hinged top -light.

For the sides, front,
and back parts of the
frame, planed deal I
in. thick can be used,
the two sides being
sawn to dimensions

given in Fig. 10. The top, front, and back
edges of each piece must be planed square.
Finish the back and front boards to the
required measurements (Fig. 12), and then
nail the parts together so that the bottom
of the frame stands level. To strengthen

vv

111111131.111111
2-2">1

Fig. 7.-Details of construction of the side frames.

the frame a piece of 14 -in. square batten can
be nailed in each corner, as at A, A, (Fig.
11).

The Top Light
The framing for the glazed top, which is

3 ft. 7 in. long and 1 ft. 84 in. wide overall,
can be made from 14 in. by in. planed
batten. Cut the four pieces to the required

6"
> "

T

Fig. l0. One of the frame sides

lengths and make halved joints at the
corners, as at B, Fig. 13. The two " sash "-
bars can be cut from 1 in. by in. stuff, the
ends being halved and let into recesses cut
in the front and back parts of the frame.
Fix these joints with galvanised screws.

For supporting the glass, rebates can be
formed by nailing to the framing and
" sash " bars pieces of 4 -in. square strips
wood, as indicated in Fig. 14. The three
pieces of glass can be puttied in place in the
same manner as an ordinary window pane.

Three stout galvanised hinges can be
used for hinging the top -light to the back-
board of the frame. Props cut from garden
sticks can be used for supporting the top -
light when raised for ventilation purposes.

A Small " Trug " Basket
Several uses can be found in a small

garden for the " trug " basket illustrated in
Fig. 15, which can be constructed chiefly
from ordinary packing -case wood, in.
thick.

For the sides, cut two pieces, each 1 ft.
6 in. long and 4 in. wide, and mark them out
to the shape and dimensions given in Fig. 16.
Saw the ends to the required size, ( A, Fig.
17) and nail them between the ends of the
side pieces. Plane the bottom edge of each

end piece to a slight angle so that
the bottom of the basket will rest
flat against them. A piece of five-
ply, cut to the measurements given
at B, Fig. 17, will serve for the
bottom of the basket, and is nailed
to the sides and ends.

Cut the handle supports, C, to
the required length, and round off
the top corners as indicated. To
make the handle saw a piece
104 in. long from an old broom
handle, and with a brace and
centre -bit make recesses, the
same diameter as the handle, half-
way through each support, C, near
the top ends. Screw on the sup-
ports, push the handle in place,
and fix each end with a Win.
screw.

For holding garden tools, cut
a piece of wood 2 in. wide to fit
between the handle supports, as
shown in Fig. 15, and nail it in

place. Strips of leather can be nailed on
each side of this cross -piece to form loops
for holding small garden tools.

9"

3'-6"

6"

Fig. 12.-The front and back boards of the
frame.

Fig. 11.-Section, showing the corner Fig. 13.-Details of the joints
strengthening pieces. for the top -light.
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Framing

Glass -14.01

Fig. 14.-Sedion of part of the top -light, showing fillets for holding
the glass in place.

If a larger basket is required, the
dimensions given in the diagrams
can, of course, be increased to meet
requirements. The finished basket,
with the exception of the handle,
can be given two coats of creosote
or other wood preservative.

Other Suggestions

The pieces of simple woodwork
described in this article by no
means include all the useful ap-
pliances for garden use which the
handyman can make. For instance, a
small wheelbarrow, a rose arch, shrub

k 94
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Figs. 15 to 17.-A
view of the finished
" trug basket, and
details of construction.
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tubs, and a pigeon cote, can all be con-
structed by the same simple methods.
Other appliances will, no doubt, occur
to the reader as occasion arises.

NEW INVENTIONS
The following information is specially supplied to
"Practical Mechanics," by Messrs. Hughes & Young
(Est. 1829), Patent Agents, of 9 Warwick Court, High
Holborn, London, W.C.1, who will be pleased to send
readers, mentioning this paper, free of charge, a copy of
their handbook, " How to Patent an Invention."

Automatic Disinfection
THE fact that the telephone mouth-

piece comes into close contact with a
multitude of lips makes it a possible dis-
seminator of harmful germs. Alive to this
danger, an American inventor has added to
the expedients already devised to protect
the public from such an evil. His idea is a
mouthpiece formed of the usual vulcanised
rubber material. Incorporated with this is
an antiseptic which the patentee claims is
rendered active by the ,exhalations from
the body of the person using the 'phone.
Therefore, every man, unconsciously, may
be his own disinfector.

Tong Twister
THOSE familiar Siamese twins of the

fireside-the tongs-are destined to play
an additional part. Their supplementary
role is the removal of obstinate stoppers
from bottles. According to a new device,
they are to be made after the usual pattern,
being formed of one piece of metal bent at
the top. But in the sides there will be
indentations providing means for gripping
a stopper. Thus, with a twist and a tug,
the tongs will contend with the stopper
which, limpet -like, refuses to budge from
the bottle.

By the way, it is appropriate to recall
that St. Dunstan-a holy man who was
interested in practical mechanics-is said
to have used the tongs he employed at his
forge for a purpose other than that for
which they were designed. It is alleged
that with these improvised red-hot pincers
he tweaked the nose of his Satanic majesty.

Dining Cars for Babies

SPEAKING
of bottles, I am moved to

allude to an invention which has for its
object the nutrition of infants in motor -cars.
Juvenile travellers, when on a long journey,
naturally require nourishment. The hungry

advantages, an improved wafer has been
patented. In this new article, the usual
pair of thin flat wafers are interleaved
with a wafer corrugated or fluted. This
reinforcement of the outside covers enables
the wafer biscuit to resist a certain amount
of pressure. At a picnic it may not be sat
upon with impunity ; but the hiker who
takes it with him on his jaunt will be likely
to find it intact.

babe is now catered for by means of a feed-
ing appliance which can be attached to the
dashboard of a car. Electrically heated,
the device ensures that the temperature of
the liquid is congenial to the internal
economy of the budding bairn. And so, as
far as the very young are concerned, every
motor -car may be a dining -car.

A Good Sign
THE enterprising tradesman makes use of

every space on his premises available for
advertising his wares. His blind, for
example, offers an effective opportunity for
publicity. To this he sometimes adds a
signboard hanging from the edge of the
blind. Hitherto, the customary plan has
been to suspend a detachable or swinging
valance. Such an arrangement, however,
may involve an infringement of bye-laws,
owing to the board hanging so low that it
endangers the heads of passers-by. A
recently patented contrivance furnishes
improved means for supporting signboards
affixed to shop blinds. The device com-
prises arms to carry the sign, pivoted in
brackets or plates at the end of the blind
lath. There are means for effecting an
interlocking action between the arms and
brackets. This enables the arms to be
locked in alternative positions. As a con-
sequence, the sign can be held vertically
both when the blind is down and when it is
rolled back into its box. In the latter
position, it appears above the ordinary
fascia.

Verily a sign of the times.

Wafer for Wayfarers
THE wafer is extensively used by the

manufacturing confectioner in the pro-
duction of luscious sandwiches. Normally
it is somewhat fragile and apt to be crushed.
Moreover, the appetising contents are too
easily squeezed out. To prevent these dis-

Cold Mutton and Hot Jazz

ACONSIDERABLE
portion of a house-

wife's time is spent in the kitchen.
Ordinarily, the wireless set is not found in
the culinary department. But there has
now appeared a refrigerator with which is
embodied a radio. This is installed in front
of the top of the refrigerator and, to match
the hardware upon it, the frame and knobs
may be made of chromium. Henceforward,
the refrigerator, in addition to keeping the
comestibles cool, will produce hot jazz for
the delectation of tho fair cook. In the
officers' mess the band plays while the
Colonel is feeding. Should not the indus-
trious housewife enjoy a musical selection
while preparing the meal for her happy
warrior ?

How to Shelve the Heat
I T is not a far cry from the refrigerator to
a method of keeping pantries cool in

tropical weather. Various proposals have
been put forward to utilise the domestic
water -supply for cooling meat safes. These
devices are usually constructed as separate
articles with cooling pipes arranged to form
grids or shelves. A development of this
plan has been 'evolved. This comprises
sheet -metal containers made to form shelves
for larders, etc. These containers are
connected with the water supply system.
When the water is drawn off at the house
taps for ordinary use, it flows in from the
road main through the containers, enabling
the various edibles to keep cool. If it be
desired to switch off the cold, the water
flowing into the containers can be dammed
or diverted.

Although this invention may produce a
temperature only distantly akin to that of
the North Pole, it will be sufficiently low to
arouse the jealousy of the cucumber.

DYNAMO.
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Fig. 1.-This frame has two glasses, one behind the other. The
intervening space is filled with sand, making the frame appear
empty although containing a picture. When the frame is reversed
the sand runs away out of sight and the picture is revealed.

PICTURE and photograph frames can
be prepared in a number of interesting
and ingenious ways for the purpose of

producing magical effects. Yet they are
such familiar and everyday objects that their
appearance does not suggest that they have
been made specially for conjuring purposes.

One of the most popular types is known
as the sand frame. Fig. 1 shows in a general
way the operation of this frame, the purpose
of which, like most magical frames, is to cause
the appearance of a picture behind the glass.

In this frame there are two glasses, one
behind the other, with a little space
between. The wooden frame on three sides
is solid but the fourth, one of the narrower
sides, is hollow and contains a quantity of
fine, dry silver sand. Reference to Fig. 2
will show that when the frame is held with
the sand compartment at the top, the sand
quickly runs down between the two glasses,
thus hiding whatever picture is in the frame.
When the frame is reversed so that the sand
compartment is at the bottom, the sand
trickles quickly and silently away, leaving
the picture visible.
Dry Sand Essential

It is important in making a frame of this
kind, to be sure that the sand is quite dry,

SAND HERE
Fig. 3.-The back of the frame showing the sand out

of sight and the picture fastened to the back.

CONJURING
J9y Norman Hunter

SOME PRACTICAL PIECES OF APPARATUS
AND THEIR USES

otherwise it will not
run freely. To this
end the sand should be
heated in an oven for a
while. If at any time
the sand in the frame
shows signs of clogging,
through the frame hav-
ing been kept in a damp

place, the entire frame may be warmed in an
oven to restore the dryness of the sand. The
back of the frame is covered in this instance,
not with the ordinary fancy paper usually
found in frames, but with a piece of glass-
paper. This glasspaper almost exactly
matches the sand when between the glasses,
and the frame will
appear to be exactly
the same whether genu-
inely empty or contain-
ing a picture hidden by
the sand.

So much for the actual
construction of the
frame. As with every
piece of magical appara-
tus, however, it is as
much the way it is used
as the method of its con-
struction that produces
a convincing effect upon
an audience. The sim-
plest way to use the
frame is to put into it a
picture or photograph,
reverse the frame and
allow the sand to run
down and hide it. The
frame is shown as empty
and covered with a cloth,
being secretly turned
upside down in the pro-
cess. When the cloth
is removed the picture
appears.

Needless to say the picture to appear in
the frame is one chosen apparently at
random by the audience. The choice of
picture is forced by the performer. That is
to say he offers the choice in such a way that
the audience cannot but choose the one he
wishes. Details of a practical force will
be given later in this article.

More Spectacular
Presented in this somewhat bare way,

however, the frame is not being used to its
best advantage. A more subtle method is
the following.

Take the picture to be used and attach it
to the backing of the frame with a touch of
paste, taking care that the picture will be
right way up when the sand runs out from
between the glasses. Run the sand out
and insert loosely in the frame a photograph
of some other subject. The performer's
own photo or that of some famous person
could be used for this. The frame is
brought forward and shown to contain a
picture. Holding the frame facing squarely
to the audience the conjurer opens the back
and lifts it right up. The picture attached

to the backing remains concealed as shown
in Fig. 3. The loose photograph is removed
and discarded and the performer looks
through the glass at the audience who,
seeing that the glass is clear and trans-
parent, are convinced that there is nothing
in the frame. Now the conjurer closes the
frame. But he does not do this by bringing
down the back, for that would expose the
second picture. What he does is to lift the
frame up and forward as shown in Fig. 4.
This brings the frame back towards the
audience and at the same time reverses it
so that the sand runs down, unseen of
course, to fill the space between the glasses.
The back having been secured, the frame is

1
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Fig. 2.-(Left) Sand running down and revealing the picture. (Righ ) A
section showing how sand runs out from between the glasses, and back again.

then turned round sideways and shown to
be apparently empty. To produce tho
picture of course all the magician has to do

Fig. 4.-The frame being closed over the picture with
the back of the frame towards the audience.
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WITH PICTURE FRAMES
The Well --known Conjurer of
IA T1iriasKeLyne s Mysteries" Fame)

Further Articles on the Secrets of Con-
juring will appear Regularly and Ex

clusively in this Journal.

is to turn it upside down again in covering
it with a cloth. Or, again, he can simply
turn it back towards the audience with a
topsy-turvy movement which turns it
upside down as well, and rest it either on a
small easel or against some object such as a
candlestick on the table. In this case the
mere act of turning it round reveals the
picture, which ean, of course, be removed if
desired.

Another Type of Frame
Another form of frame is shown in Fig. 5.

This, although not possessing so many
advantages as the sand frame, is easier to
make and very simple to operate.

The frame is prepared by cutting away a
portion of the back of the top part as shown
in Fig. 6. This recessed portion must be
slightly wider than the opening in the
mount. A piece of black silk ; the kind

even a light buff colour may be used. It is
not important providing backing and blind
match exactly.

In my own performances I use a frame of
this type to produce a picture of a well-
known London building chosen apparently
haphazard by the audience. The choice is
forced to fall on St. Paul's Cathedral, a
picture of which can be seen in the frame in
the photograph. This is how the force is
accomplished.

A number of plain postcards are printed,
each with the name of a well-known build-
ing, the Tower Bridge, Westminster Abbey,
etc. and, of course, St. Paul's. We will
suppose that there are eight in all. Seven
more post cards are then printed, each with
the name St. Paul's, and one extra card is
printed with one of the other buildings, say,
Westminster Abbey. The cards are ar-
ranged as shown in Fig. 8, which is a sec-
tional diagram of the cards laying face
downwards on the table.

It will be seen that if the cards are picked
up in a packet and held with the name on
the bottom one facing the audience that
the seven different cards are at the back,
with the second Westminster Abbey one in
front of them and the seven St. Paul's cards
in front of them again. The conjurer starts
reading out the names on the cards, and as

Fig. 6.-Showing the piece removed from the frame.

used for umbrellas is excellent for the job,
is then cut to fit within the frame. The
edges are neatly hemmed and a button or
small ring is sewn in the centre of the top
edge. The cardboard or wooden backing
of the frame, which is of the type used for
photographs, has a small piece cut out to
accommodate the button on the piece of
silk.

The operation of the frame should now be
evident. A picture is attached to the back
of the frame, which, by the way, must be
black, the loose blind is laid over the glass
with the frame face downwards on a table,
the button is pushed up under the backing
and the blind smoothed out, after which the
back of the frame is closed. In this condi-
tion the frame appears to be empty, the
blind appearing like the backing of the
frame. It is covered with a cloth and,
when this is removed, the button on the
blind is nipped through the fabric, and so
the blind is withdrawn, revealing the picture
in the frame. The blind remains in the
cloth which is tossed aside, well out of
reach of the audience of course.

The Blind
Fig. 5 shows the blind being withdrawn,

the covering cloth having been omitted for
the sake of clearness. If desired some
colour other than black may be used for
blind and backing. A piece of dark brown
or green watered silk does very well, or

Fig. 5.-A frame with a draw -out blind. The blind
hides the picture and is drawn out inside a cloth used

to cover the frame.

7 CARDS
ALL DIFFERENT

/ CARD
WESTMINSTER ABBEY

7CIAtO

Fig. 8.-The cards arranged
for forcing.' the choice on

the audience.

he does so he takes the cards one by one
from the back and puts them in front of the
heap. When he has gone through all the
different cards he comes to the second
Westminster Abbey card. This not only

F g.7.-The pull-out blind in position, back view.

ALL r RtiLS
/ CARD

WESTMINSTER ABBEY

convinces the audience that all the cards in
his hand are different, but also gives him his
cue to stop and tells him that the seven
cards now on the back of the packet are all
marked St. Paul's.

Forcing a Card
He can now proceed in either of two ways.

He can spread out the cards and offer them
fanwise for someone to take one. Needless
to say, he spreads only the top seven, and
it is not a difficult matter to ensure that one
of these is taken. Or, he may ask someone
to call out " stop " as he deals the cards
faces downwards on the table. He com-
mences, of course, from the back of the
packet and lays the cards down slowly
without showing their faces. Someone is
certain to call " stop " before the seventh
card is reached and, of course, whatever
card the performer is stopped at is marked
with the name St. Paul's, or whatever name
he has arranged to force.

This method of determining in advance
the choice of the audience while apparently
giving them a free selection will be found
valuable in a great many tricks. The
names of people or colours may be forced,
or numbers, names of countries, almost
anything you like.

The " Empty " Frame
Reverting for a moment to the sand

frame, and more particularly the method
of using it in which the picture to be pro-
duced is kept hidden behind the back of the
frame ; this method could be used with an
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NEWSPAPER
Fig. 9.-Masking the

M. 4.0...... °~^' ... ...... at ...."... glass by means of news -4,..,, - ,.... ----_-, -. -...-- -
paper.
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PAPER TO MATCH
FRAME BACKING

unprepared frame. In such a case, how-
ever, the frame could not be shown empty
after the visible picture had been removed.
An experienced performer would be able to
convince the audience without doing this,
however, but another subterfuge is some-
times employed to simulate the appearance
of an empty frame at this stage. On the
table, or on a tray, is a piece of glass cut to
fit loosely in front of the glass in the frame.
This piece of glass is covered with paper to
match the back of the frame, and on top of
this again is pasted paper to match the
tray or the cloth. Even newspaper is
sometimes used, the glass in this case being
laid on a folded newspaper. At a reason-
able distance the covered glass is not per-
ceptible (Fig. 9).

The visible picture having been removed
from the frame and the frame closed as
previously described, back towards the
audience, it is then laid on the table face
downwards and over the loose glass while a
cloth is exhibited. The cloth is laid aside
and the frame lifted and with it the loose
glass. This glass, being held in front of the
glass in the frame, hides the picture and
presents to the audience a surface of glass
backed by paper exactly the same as the
back of the frame, and so the frame appears
to be empty. This, coupled with the fact
that a picture has just been removed from
it, is sufficient to impress upon the audience
the idea that the frame contains nothing.
The frame is again laid down and the cloth
draped over one arm. The frame is then
picked up, this time without the loose glass,
and wrapped in the cloth, care being taken
not to let the audience catch a glimpse of
the picture.

These directions sound more complicated
than the actual movements. By going
through them with a frame no difficulty
will be experienced.

Our final frame idea is a development of
the draw -out blind frame, but in this case
the blind instead of being drawn out of the
frame, is wound up rapidly on a spring
roller.

The Spring Roller
In order to accommodate the roller,

which is simply a small window blind suit-
ably shortened, the frame needs to be of
large size. I have one designed for use in a
Chinese conjuring show. The frame is cut
from plywood and decorated in Chinese
style, as shown in Fig. 10. Behind the flat
frame is a shallow box, and at the top of this
is fitted the spring roller blind. Fig. 11
shows these features. The frame in this
form is used not to produce a picture, but a
china plate which is hung within the box
by means of a wire plate hanger.

In the trick in question a duplicate plate
is smashed and the pieces caused to vanish,
after which the plate, restored again (actu-
ally a second plate), appears suddenly in the
frame. The sudden appearance is pro -

GLASS

duced by the rapid rolling up of the spring
blind.

The back view of the frame, shown in
Fig. 11, indicates the position of a small
pocket electric battery. This is wired
through a flat bell push on a long flex to the
semi -circular compartment seen in Fig.

Fig. 10.-Frame designed in Chinese style and fitted
with a spring blind. A picture, plate or other article
in the frame remains hidden until the blind is released.

Fig. 11.-A back view of the spring blind frame.
The bell push is connected to a flash apparatus worked
with a battery and produces a bright flash of fire in
front of the frame at the same moment as the blind is

released.

10 at the base of the frame. This is a
flash device and enables a brilliant flash to
be produced at the moment the blind is re-
leased. This adds considerably to the effect
and makes it quite impossible for the keenest
eye to detect the movement of the blind.

The Flash Device
The flash device I use myself consists of

a flash lamp bulb holder set on a tiny flat
tray of tin. In this holder I use either a
cheap flash bulb or one of those little fuse
bulbs sold for wireless purposes. The bulb
is screwed into the holder and the bell
switch pressed to make sure contact is
established. The glass of the bulb is then
gently broken with a pair of pliers and about
half a teaspoonful of magnesium flash
powder is carefully poured round the fila-
ment of the lamp. Now when the switch is
pressed the exposed filament glows red hot
for a split second and sets off the powder.
A new bulb must be used every time.

The spring roller blind has the ratchet
removed so that when drawn down it will
fly up again as soon as released. A tiny
screw eye in the lath has a length of cotton
tied to it. This cotton, when the blind has
been pulled right down, is carried over the
heap of flash powder and wound round a
screw head in the lower part of the frame.
When the powder is set off it burns the
thread and releases the blind. Thus the
whole operation of the frame is performed
by one movement. The flat bell push on its
long flex is laid on the floor near the appa-
ratus and is operated by the performer him-
self pressing his foot upon it at the right
moment.

Commencing the Trick
At the beginning of the trick one plate

hangs behind the blind in the frame. The
duplicate, also in a wire plate hanger, is
suspended in front of the blind from a tiny
hook in the top of the frame. The whole
frame is fitted to the top of a bamboo pole,
which in turn is fixed to a solid and fairly
heavy base. The frame could equally well
be fitted to a shorter stem and used to
stand on a table, and if desired the flex
could be carried behind the scenes and the
flash set off by an assistant.

In a future article I hope to give a
method by means of which the broken
plate may be apparently restored, minus
one piece, which has been given to a
member of the audience to hold. The piece
when fitted to the restored plate is found to
fit exactly, thus seemingly proving that
the same plate has been restored.

Wind -driven Power
Plants in U.S.S.R.
THE mass production of wind -driven

power generators started in the U.S.S.R.
in 1934 has proved to be highly economical.
In 1936 alone over 1,300 of these generators
(of 2.5 and 6.5 h.p.) were installed on the
collective and state farms. The construc-
tion has now been commenced of a powerful
wind -driven power -house of 20,000 k.w.
capacity on the summit of Ai -Petri in the
Crimea. Wind -driven generators of 100
h.p. have been installed in Balaklava, in
the Crimea, and in .Kara-Bugaz, on the
Caspian. During the Third Five -Year
Plan it is proposed to extend the production
of wind -driven power generators and the
construction of wind power -houses in differ-
ent parts of the U.S.S.R.



September, 1937 NEWNES PRACTICAL MECHANICS 675

MASTERS or

T he forerunner of the" Rolls-Royce." The first Royce car
of 1904. It had two cylinders and developed 10 h.p.

THE name " Rolls-Royce " has, in these
modern days, come to denote some-
thing more than excellence in motor-

car construction. It has developed into
an expression of superlativeness, into an
epithet which is nowadays used wherever the
English language is spoken to signify a con-
dition of high and unsurpassed excellence.
" Rolls-Royce " has, indeed, assumed the
status of a new adjective in our language and
doubtless it will pass into history as such.

But did the little newspaper lad who, at
the age of ten years, dragged himself at an
early hour from his bed, morning after morn-
ing in order to deliver periodicals in the
suburbs of a great town, ever dream
attaining to immortality ? All that young
Frederick Henry Royce thought about at
that immature age was the hardness of his
life and the difficulty of gaining sufficient
food to nourish his growing body.

Life to him was sever- and full of troubles.
Perhaps that was wh n after years, when
wealth, fame and success had thrust their
laurels upon him, Sir Henry Royce re-
mained a simple, deeply thoughtful and un-
assuming man, an individual who was en-
tirely without " side " and one who had at
heart the careers and affairs of his staff and
workpeople.

Royce's life -story, although there is
nothing spectacular about it, constitutes
one of the romances of the engineering and
industrial'world. The founder of the famous
automobile engineering firm was born on
March 27th, 1863, the son of a miller in
humble circumstances. Royce's grand-
father was also a flour miller and doubtless
he himself would have been put to the family
occupation if it had not been for the pre-
mature death of his father, an event which
spelt poverty and distress to the Royce
family over many weary years.
His Start in Life

Young Royce was only nine years of age
when his father died and in the following
year it was found necessary for the lad to
sell newspapers. Later he had some real

ECIMNICS
No. 25.-Sir Henry Royce-A Master of

Mechanical Perfection

The lifelike sta-
tue of Sir Henry
Royce erected at
Derby in 1922.

luck. He received a recommendation
which procured him a " safe " position as a
messenger -boy in the Post Office, and here
again, if Royce had been merely an ordi-
nary sort of diligent lad contented with
the security and slow progression which his
occupation held out, the famous partner-
ship of Rolls-Royce would never had been
formed.

But Royce was not an ordinary lad. He
had within him that creative fire, that in-
describable itching for mechanical con-
structional work and this, coupled with a
decided ability for design and draughts-
manship, drove him out of the Post Office
service and landed him, at the age of four-

teen years, as a junior apprentice in the
Peterborough works of the old Great North-
ern Railway Company. In this occupa-
tion Royce revelled. He learned all about
locomotives and their making. He was in-
structed in the use of mechanical tools and
constructional appliances. The elements of
engineering design were disclosed to him,
and small avenues were laid open for the
exercise of his creative mechanical ability.
Royce's troubles were by no means over
at this stage of his life, however. His
family still felt the pinch of poverty, and
lack of money compelled him to leave the
railway works at Peterborough before he
had completed his apprenticeship.

Royce, now well into his teens, had to
fend severely for himself. He managed to
travel up to Leeds and, after a period of
trials in that city, he succeeded in getting
himself taken on as a mechanic in a gun
factory. At Leeds Royce worked sixteen
hours a day and often did " overtime " in
the bargain. His wage was a mere pittance,
but the lad worked hard and gained as much
experience as he possibly could.

To London!

The next move of Royce was to London
where he had applied for and obtained the
job of tester with one of the first of the
metropolitan electric lighting companies.
Royce's life was easier now and although his
wage was but small, he had hours of leisure
at his disposal. Decidedly the lad was not
one to waste his " off " hours. He entered
himself for courses of systematic evening
study at the City and Guilds College in Fins-
bury, and in the years immediately follow-
ing his appointment as tester to the London
Electrical Company he consolidated and ex-
tended his practically -acquired knowledge
by theoretical study and regular technical
instruction.

Royce put down a large proportion of his
success to those formative years which he
spent in Leeds and in London. The going
was hard and the path rough, but be sur-
mounted the many difficulties which be-
strewed his pathway and apparently, he
never regretted these early trials.

In 1882, when he was barely twenty
years old, Royce had made such technical
progress and had given such unmistakable
signs of competence and ability that he was
appointed chief electrical engineer in charge
of the pioneer electric lighting of the
streets of Liverpool.

His Own Master
Upon the completion of the Liverpool

undertaking, Royce decided to strike out in
life for himself. He had visited Manchester
and had seen for himself the many favour-
able opportunities which that industrial
district held out to the trained engineer.
Royce's idea was to begin for himself the
manufacture of electric motors and dyna-
mos which were at that time in rapidly -
growing demand. Capital for the projected
enterprise was lacking, but Royce had very
few fears on this account. His schemes
were sound ones and his ability to carry
them though unquestionable. Consequently
it was not long before the youthful
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enthusiast was able to procure the where-
withal to commence engineering operations
for himself.

It was thus at the age of twenty-one
years that F. H. Royce founded the firm of
Royce, Limited, mechanical and electrical
engineers and specialists in dynamo and
electrical crane construction. Royce's first
factory comprised a low -built brick build-
ing situated in Cooke Street in the Hulme
district of Manchester. The factory was
closely hemmed in by house property and
there was little or no room for expansion.
It is interesting to note that these humble
premises in which Sir Henry Royce com-
menced his manufacturing operations and
in which was built his first motor -car, the
forerunner of the famous Rolls-Royce
vehicles, still survives in almost its original
condition, although the Royce concern
vacated the building many years ago.

Royce, Limited, of Manchester, was suc-
cessful from its very inception. The suc-
cess of the concern was due, in the main, to
the thoroughness of the work turned out by,
it. Royce, too, had the gift of inspiring his
workmen and associates with the ideals of
mechanical perfection. As a consequence,
Royce, Limited., rapidly forged ahead and
became known throughout Lancashire and
subsequently over a wider area as manufac-
turers of thoroughly dependable products.
Inception of R.R. Cars

An important chapter in the history of
motoring has its origin in those old Cooke
Street premises of Royce, Ltd., in Hulme,
Manchester. After the turn of the twentieth
century, when motor vehicles became more
popular, it was quite a familiar occur-
rence for such vehicles to break down and to
compel their drivers to push them to the
kerbside for mechanical adjustment or
repairs.

Royce, as he walked along the Man-
chester streets to and fro from his newly -
established factory, was struck by the fre-
quency of mechanical trouble in the motor
vehicles of the day and his strictly methodi-
cal and highly -gifted engineering mind
caused him to wonder whether it would be
possible for a motor -car to be commercially
produced which, would seldom, if ever,
develop a mechanical breakdown. Evi-
dently Royce decided that such an ideal
motor vehicle was within the bounds of
practical possibility, for, about this time, we
find him busy in the drawing office of his
factory on the design of a motor -car engine
and of a chassis to accommodate it.

Shortly afterwards, the firm of Royce,
Limited added another department to
itself-its " automobile department." The
growing demand for motor vehicles had
convinced Royce that by producing com-
mercially a car of super -excellent qualities he
would not only be furthering the prestige of
his Company, but, also, of extending the
concern's activities.
The First Car-Enter Rolls

After various components and engines
had been tried out experimentally, Royce
put on the market his first car in 1904.
It had a two -cylinder engine which was
rated at 10 h.p. From the beginning the
model was entirely successful. Into its con-
struction, Royce placed the whole of his
mechanical experience, ability and energies.
If the car succeeded, thought Royce, the
name of Royce, Limited, would become
better known. If the vehicle proved a
failure, well, the experience gained in its
construction would not be wholly lost.

A pioneer motorist of the day, the Hon-
ourable C. S. Rolls, the youngest son of
Lord Llangattock, of Monmouth, had his
attention directed to the Royce car. He

gave it a practical trial, and so enthusiastic
did he become over its performance that he
immediately got in touch with Royce and
offered to sell all the cars which the latter
could produce.

The Hon. C. S. Rolls was in business for
himself as C. S. Rolls & Co., and in 1907
there was formed one of the most memor-
able partnerships which the world has ever
known. The automobile department of
Royce, Ltd. was combined with the con-
cern of C. S. Rolls and Co., the new organisa-
tion becoming Rolls-Royce, Limited, Royce
himself was installed as chief engineer and
works director of the new concern, whilst
Rolls took upon himself the task of admin-
istrator and publicist. The firm of C. S.
Rolls & Co. had an enterprising business
manager, one Claude Johnson, who was,
incidentally, the capable Secretary of the
Automobile' Club of Great Britain and
Ireland. When the Royce and the Rolls

The original premises in Cooke Street, Halm,
Manchester, in which Sir Henry Royce began his
operations. Behind the boarded -up window he had his
little office and through the wooden doorway the first

Royce car went forth into the world.

organisations amalgamated, Rolls took
Johnson over with him, making him the
commercial manager of the new concern.

Despite the commercial genius of Claude
Johnson and the pioneer motoring activities
of Rolls, there is no doubt that the fame of the
new Company was reared upon the engineer-
ing abilities of Royce. When, in 1910,
Rolls met an untimely death as a result of
an aeroplane disaster, Royce took upon
himself the entire practical direction of the
concern and, as a reward for his activities,
was able to witness its continual expansion.

Aeroplane Engines
From an early date, Royce had been

An early Royce
car. This photo-
graph was taken

in 1905.

interested in aeroplane engines. Hence,
when the Great War came, his organisation
was able to produce some of the most
dependable aero-engines which it was
possible to obtain.

Success never spoiled Royce. Even
when, in 1930, he was created a baronet, he
still remained first and foremost a trained
and practical engineer and designer, and an
individual of substance and of leisure
afterwards.

During Royce's active association with
his Company, an association which he
carried on even during the days of his re-
tirement, every responsible engineer and
mechanic entering the Rolls-Royce factories
at Derby was presented with a copy of the
" Rolls-Royce Bible." This consisted
mainly of letters written by Royce in which
he inculcated the necessity of thoroughness
and excellency in all the tasks which came
to the hands of his employees.

Smashing Bad Parts
At one time, it is said, Royce went round

his factory armed with a heavy hammer,
with which implement he would deliver a
smashing blow upon any article or compo-
nent which did not, in his opinion, come up
to specification. Later Royce, so to speak,
mechanised this hammer tradition. He had
installed at his factories specially designed
" smashing machines "-machines which
subjected automobile material and parts to
excessive strains and, if they succumbed to
such harsh treatment, almost completely
destroyed them. By means of this rigor-
ous treatment of raw materials and manu-
factured parts, Royce was able to keep up
his tradition of " the best and the finest," a
tradition which has sent his name to the
furthermost corners of the earth.

Sir Henry Royce died on 22nd April, 1933,
at the age of 70. He had lived in retire-
ment for some years at West Wittering,
near Chichester, but even in his seclusion in
that rural district he maintained at his
residence a fully -equipped drawing -office,
staffed by expert designers from the Derby
works of his famous company.

Sir Henry Royce was one of the very few
people and probably the only practical
engineer to have a statue set up in his
honour during hia lifetime. Such a tribute
to his engineering genius was erected at
Derby in 1922. It represents Royce the
man, not the idealised individual.
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Fig.1 .-T he author's monocoque petrol model just after taking off.

NOTES ON PETROL -DRIVEN
MODEL AEROPLANES

A Monocoque High Wing Model
IN July, Fig. 1 of these notes depicted a

6 ft. span model of mine, powered by a
6-c.c. " Baby Cyclone " engine. Fig. 1

of this month shows the model flying over-
head and gives a general impression of its
appearance in the air. This model has an
oval monocoque fuselage built up on a
method that I described some months ago.
Briefly it has a backbone of balsa with balsa
half oval formers glued on to each side.
Stringers of * in. x * in. strip balsa are
then glued along the formers at about * in.
distances from each other. The whole
is then covered first with a skin of /It -in.
sheet light -weight balsa and then with
silk and finally doped. Plastic wood is
used inside to strengthen highly stressed
parts of the fuselage such as nosepiece and
where undercarriage fittings are located.
I suggested that the main dimensions of
this model, which by the way is an excellent
and stable flyer, would be useful for any one
designing a suitable model for a 6-c.c.
engine, whether the fuselage was made up
in monocoque form or rectangular.

The model weighs 41 lb., but, of course,
is very " clean " and therefore does not
require a great deal of power to fly it.
A rectangular fuselage will have a little
more head resistance but can probably
be produced at a slightly reduced weight,
thus producing the same result.

Inverted the Engine
Since taking the original photograph in

which the engine was shown mounted up-
right on its detachable elektron mounting,
I have inverted the " Baby Cyclone " en-
gine on a later type of mounting so that the
thrust line is a little higher. This has

By C. E. B.
A New Monthly

Feature

allowed a reduced amount of downthrust
and as the thrust line is now nearer the
centre of resistance of the main plane has
less tendency to pull the nose up into a
stall. Reference to Fig. 1 in the July
issue of PRACTICAL MECHANICS will make
this quite clear.

The model is more stable and gets into
its gliding angle more quickly after the
power is off. I have now had many
flights with this model followed by very
pretty flat glides and good landings, where-
as at first there was a slight tendency to-
wards longitudinal instability in certain
circumstances. One cannot over -impress
upon the beginner the importance of
correctly locating the thrust line on a petrol
model so that when the power is on it causes
a gentle climb, and when the power is off
the model drops into its natural gliding
angle. There are a great number of
models built with no particular thought
given to this point. Certain overseas
models are offenders in this respect.

It is not surprising that models incorrectly
designed in this important and funda-
mental point, do the most curious dives and
zooms after the power ceases. The
model under discussion has a mainplane
6 ft. span and 12 -in. chord with a " thick "
section 111 in. at thickest part, 4 in. from

the leading edge. The dihedral angle has
81 in. measured from each wing tip to a
horizontal line through the centre section.
The wing has a marked undercamber.
The fuselage is 43 in. long and the tailplane
is slightly tapered with a 81 in. chord at
the centre and 7 in. chord at the tip. The
span is 32 in. The fin is 111 in. high and
9/ in. long and is made up from a balsa
outline of 3 -ply laminated balsa in. thick.
The centre is cut out for lightness.

This type of fin does not warp easily
in hot weather. The fuselage is 71 in.
deep at the deepest point below the wing.

Dihedral Angle
I have recently been flying a fair amount

with a small gathering of petrol models and
their owners at an aerodrome beyond
Leamington Spa. Certain of these models
have beautiful flat glides owing to a light
wing loading and generally excellent design
provided the weather is calm.

But on more than one model, as soon as
the weather freshens up a little, there is a
marked tendency for the model to fly well
for a short time and then to drop a wing
slightly and start a bank. This rapidly
increases until the model gets into a spiral
dive. I had a biplane that did exactly
the same thing.

The reason, of course, is that the dihedral
angle is not sufficient. The average person
does not like to spoil the look of his model,
and in many cases people believe that a
large dihedral ruins lift.

Actually the amount of lift lost is not
worth considering provided the model has
a normal light wing loading.

For those who find their models lose
direction and then drop a wing, and for
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those models that for no apparent reason
end up with a spiral diving flight after a
good beginning, I would urge them to try
a good hefty dihedral in spite of all their
beliefs and theory against it.

I have heard many people say that they
are sure they can cure the sort of instability
I have described by other methods. I have
seldom seen them do it. Granted, that it
can be done, by redesigning the whole
machine and building another, but to try
various first aids to a model so afflicted will
generally cause other troubles.

a thing they do not like ! It is flying re-
sults that all of us are after and not looks.
If you have never done so just try this
dihedral business unless, of course, you fly a
" parasol," when a lesser dihedral is correct.

But there are other difficulties to over-
come in a " parasol " that does not nor-
mally make it a very good beginner's
model.

As a general guide for different types of
high wing models where the thrust line is not
far below the wing, and for good stability or
windy days, I suggest 8 in. from wing tip

neither fly nor glide, and he sought me out
as I had originally designed the model.
As a result he saw the reasons and rebuilt
to the original and promptly put in over
fifty flights and gained much satisfaction
in about two to three weeks !

A South African Model
The pretty little model shown in Fig. 2

was made by Mr. V. C. Gracie of South
Africa who kindly sent me the photograph
together with some others of the model
in flight. This little model is powered by

Figs. 2 & 3.-(Left) A small South African model fitted with a 2-4-c.c. " Elf " engine ; (Right) The author's small " Kub " in flight.
This model has a 2.3-c.c. "Spitfire" engine.

Have you ever noticed that most of the
Well-known petrol models that fly well and
go on doing it regularly have increased their
dihedral angle from the early efforts of their
constructors !

Performance Before Appearance
Why not try it the other way round and

hang the looks, or even build two wings
if you hate a large dihedral. Use the small
dihedral for good and dead calm weather
and put on the wing with the large dihedral
for the not so calm weather.

If you do this, be careful to keep two fins
and remember to also change these. For, do
not forget that the large dihedral angle
shows a large side area forward and this
must be balanced by a suitably large fin
at the rear, or trouble will develop in a
sideslip.

It is often difficult to get people to believe

to ground level, when the wing is placed on
the floor on its centre section for a 5 ft.
span wing, and Esi in. for a. 6 ft. wing span
-whilst 12 in. is suitable for a 8 ft. span
wing. But do not forget that a larger fin
must be fitted to balance this increased
dihedral.

The " P.M. Petrel "
By the time this appears in print I

suppose the " Petrel " competition for its
£50 prize will have been flown. It will be
remembered that I described the troubles
of a builder, who shall be nameless, but who
will no doubt have a quiet chuckle when he
sees this.

He originally altered the design in wing
section, less dihedral, and a different tail
section, so that the model lost its designer's
original aim, i.e. to make a slow flying
powered glider of it. The model would

The Passing of Marconi
IT is with deep regret that we record the
death of His Excellency the Marchese
Guglielmo Marconi, G.C.V.O., LL.D.,

D.Sc., at the age of 63.

His First Experiments
The Marchese's first experiments in wire-

less were conducted in 1895, and since that
time radio, as it is now more commonly
called, has made tremendous strides. It
was only in 1901 that signals were first
transmitted across the Atlantic, between
Poldhu, in Cornwall, and St. John's, New-
foundland, a date which is now regarded as
the culminating point of Marconi's pioneer
work. Other important inventions which
resulted from his activities are the horizontal
aerial (patented in 1905) ; the tuned spark
system (1912), which enabled long-distance
signals to be made more successfully and
which resulted in the first messages being
transmitted to Australia in 1918.

During Recent Years
Of recent years his main

activities have been aboard his
steam -yacht, the Elettra, and
many successful short-wave
experiments have been carried
out and have resulted in im-
provements in existing appara-
tus, with the aid of his various
expert assistants. Marconi was
awarded the Nobel Prize for
Physics in 1909, and the Albert
Medal of the Royal Society of
Arts. In 1914 he was nominated
by the King of Italy to be a
member of the Italian Senate,
and in June, 1929, was created
a hereditary marquis by the
King of Italy.

The late Marchese Marconi.

a Canadian 2-c.c. " Elf " engine. I have
two of these excellent little engines in
models of my own.

The 2-3-c.c. Class
A certain amount of trouble was origin-

ally experienced on the new British
2.3-c.c. Spitfire " production engines.
This engine has now been fitted with a
plain piston like a lot of the successful
American engines. I must admit that it
has made a great improvement on my
latest " Spitfire " which now develops a
fierce thrust. Provided it wears as well as
it runs it should have an excellent future.
I have now run this latest " Spitfire " for
some time, and its power is just as good if
not better than when I first had it.

Fig. 3 shows a little 5 ft. span model that
I built, called the " Kub," being flown by a
" Spitfire."
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If you have not yet had a training of the kind
that adds to your money -earning power, how
are you going to get it ?

You may have ignored this question up to
now, or deceived yourself with the idea that you
don't need to know more than you can pick up in
your everyday work. The answer to that will be
found in your present position, your earnings, your
prospects of early promotion. You know best
what they are-satisfactory or unsatisfactory.

Assuming that you have given serious thought
to the grave problem of your future, and have
decided to do something, your next step is to
find the right source of instruction. That is a
matter of extreme importance. You might

waste money and precious time on an inadequate
or a worthless course, of which there are many on
offer. Therefore, "investigate before you invest."

We suggest that you entrust your training to the
safe hands of the organisation that made tuition by
post the great educational power it is to-day-the
International Correspondence Schools. Estab-
lished 46 years ago, the I.C.S. is by far the largest,
most famous, and most successful teaching in-
stitution of its kind in the world. That is not a
mere advertising assertion, but a statement of fact.
Only one thing could have won for the I.C.S. its
commanding position-the success of its students.
Tens of thousands of men and women have good
reason to be thankful that they were wise enough
to study under I.C.S. direction.

Contrary to what might be expected, I.C.S. Courses are not dearer than
those of other reputable schools teaching by correspondence. All in-
struction books and special textbooks are supplied without extra charge.
Class -room students and those of many postal concerns have to buy
their own, this often involving an expenditure of several pounds.

I.C.S. COURSES ARE BETTER, BUT NOT DEARER
Some of the subjects which we offer instruction in are listed below. There are Courses

for each branch of a subject and every Course is complete in itself. Twenty-six booklets
give full information about our Courses and our wonderfully successful method of instruction.

COUPON FOR FREE BOOKLET

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

Please send me your booklet containing full particulars of the Course of Correspondence Training before which I have
marked X. I assume no obligation.

 Accountancy  Diesel Engineering
Advertising Draughtsmanship

] Aeronautical Engineering  Electrical Engineering
 Air Conditioning  Engineering Shop Practice
 Architecture ID Fire Engineering

Boiler Engineering  Garage Management
 Book-keeping  Gas -Power Engineering

Building  Heating and Ventilation
 Chemical Engineering  Hydro -Electric
 Civil Engineering  Journalism

 Marine Engineering
 Mechanical Drawing
 Mechanical Engineering
 Mining Engineering
 Motor Engineering
 Pattern -making
 Plumbing
 Radio Equipment and Servicing
 Salesmanship
 Sanitary Engineering

EXAMINATIONS

 Scientific Management
 Short -Story Writing
.] Steam Engineering

Surveying
 Telephone and Telegraph Eng.
D Textiles

Welding, Gas and Electric
Wireless Engineering

D Woodworking
 Works Management

Technical Institutions and Civil Service (G.P.O.). State which

NOTE.-If your subject is not on the above list, write it here

NAME AGE

ADDRESS
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REAL BARGAINS
from
Stock-
taking

Bargains for gauge I owners I
Standard Tank Locomotive No. 112, one of our most
popular models, hand -made and hand -enamelled, if" gauge.
Special Price with clockwork mechanism, 30/..
Electric, A.C. or D.C., 6-8 volts, 25/,
Bogie Corridor Coaches in 1f" gauge. 18 inches over
all. Fitted with cast wheels, corridor connections.
G.W.R or L.N.E.R. 1st -Class Corridors or Brake Thirds.
L.M.S Brake Thirds only. Special Price 15/- each.
Every reader of Practical Mechanics should have at least
one section of Bassett-Lowke's famous handbook -catalogue
on their work shelf.

For Model Railways and Equipment get A.12.
For Model Engines Castings, etc. - get B.12.
For Model Ships and Fittings - - get S. 12.

PRICE SIXPENCE EACH. POST FREE.
We shall be exhibiting our latest productions at the MODELN. B ENGINEER Exhibition, Horticultural Hall, September r6 to 25th,

and at the Engineering and Marine Exhibition, Olympia, September r6th
to October 2nd. See our exhibits there !

BASSETT - LOWKE LTD
NORTHAMPTON LONDON: 112, High Holborn, W.C.1.

MANCHESTER : 28, Corporation St.

NOTE if

BOND'S
NEW ADDRESS

357 EUSTON ROAD

L

BALSA MODEL AEROPLANES
REAL FLYERS

We are offering the finest American Klts of parts ever put on the market
for the Model Aeroplane Builder. All kits Include all Balsa wood, Japanese
tissue, wheels, pins, wire, elastic and full-size Drawing with Instructions.

Kits for 12" wing span Flying Models of the AERONCA, BOEING P121,
CURTISS PURSUIT, HELL DIVER, LOCKHEED VEGA, MONOCOUPE,
PUSS MOTH, STINSON RELIANT, TAYLOR CUB, VULTEE VIA, WACO.

PRICE 10d. Postage 3d.
Kits for 24' wing span Flying Models of the STINSON RELIANT, WACO
CUSTOM. MONOCOUPE, CONSOLIDATED P/30, FAIRCHILD, HAWKER

FIGHTER, CURTISS HAWK, RICKMAN & MERRILL'S VULTEE.
PRICE 2/- Postage 6d.

Send for Bond's General Catalogue, price 6d.

BOND'S O'EUSTON ROAD LTD.
357 Euston Road, London, N.W.I

'Phone : Euston 3780 Established 1887

OVER 50 TYPES
Every Battery and Mains Set can be vastly im-
proved provided you replace all "tired " valves

with their modern Hivac equivalents.
Why put up with distortion, lack of volume
and sensitivity, when for a small sum you can

modernise your receiver ?

1 C
THE SCIENTIFIC

VALVE

BIZITISH = MADE
THE SIGN OF A GOOD VALVE
Write for particulars of these special types :

HIVAC SHORT-WAVE VALVES
HIVAC HARRIES VALVES
HIVAC MIDGET VALVES

Visitors to Olympia should call at
STAND No. 27, RADIOLYMPIA

MR. F. J. CAMM RECOMMENDS HIVAC
Details of all Hivac types sent free for postcard request

High Vacuum Valve Co. Ltd., 111-117 Farringdon Road, E.C.1

PRACTICAL MODEL RAILWAYS
00 Gauge is the practical gauge for the average home.
If you are visiting the MODEL ENGINEER EXHIBITION
at the Horticultural Hall, Westminster, visit us at

STANDS 2 & 4
and see a complete working layout, all of which can be

built at home from our parts. -

If in London visit our shop and see the finest display of
"00" models in the Country. No obligation to purchase.

For fully illustrated catalogue send post 4d. to

HAMBLING'S CHA
10, CECIL COURT,
RING CROSS RD., W.C.2

To MODEL SHIPBUILDERS
The Revised Edition of our

CATALOGUE OF FITTINGS FOR MODEL SHIPS
is now ready. 3d. post free.

Have you had our
LIST OF DESIGNS AND BOOKS FOR

MODEL SHIPBUILDERS ?

Send a postcard for particulars.

E. GRAY & SON, LTD.
18 & 20, Clerkenwell Road,

LONDON, E.C.1.
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THERE is nothing mysterious or
tricky about the home recording of
broadcast programmes or items ren-

dered by the members of your own family or
friends, and the lack of popularity of this
interesting hobby is undoubtedly due to
the failure which has attended many efforts
which have been made without correct
preparation. If the process is carried out
correctly, and a little thought given to
the various details, there is no reason why
records should not be made at home which
are every bit as good as those which can
be purchased, although the limitations
regarding " studio " space and the acoustics
of the ordinary room will naturally prevent
the musical reproduction from reaching
the same high level. There are various
processes available, but the two systems
with which we have had most success, and
which are easiest to understand for the
beginner are the Feigh, supplied by Electra-
dix Radios, and the Simplat supplied by
the V. G. Manufacturing Co. These two
systems may be regarded as the two best
examples of the various schemes which are
available to the amateur, the first employ-

ing the aluminium
blank and the second
a composition disc re-
sembling those which

Fig. 1.-This is the complete Feigh tracking device
referred to in this article. The details are shown

separately in Figs. 6 and 8.

are supplied by the big record companies.
This gives the best results from the point
of view of permanency and quality,
although it must not be inferred from this
that the aluminium blank is not pro-
ductive of good results. The latter is, of
course, very much easier to use, and if the
correct method of recording and playing
back is adopted it will give results which
will satisfy all normal requirements. If,
however, you desire to record some indi-
vidual talent with a view to submitting
it to someone in order to obtain an audition,
then the composition type of disc is to be
recommended. Furthermore, it must be
understood that there are other suitable
systems for the amateur. These two are
merely mentioned as they describe the two
distinct systems and are known to the
author, and no opportunity has been
afforded for trying any others.

The Main Requirements
The main items needed for satisfactory

recording, with any process, are micro-
phone, amplifier, and turntable. The two

=

PRACTICAL
HOME

RECORDING
How Gramophone Records may
be Made at Home with Particular
Reference to the Two Simplest

Systems for the Amateur

former may be selected according to the
personal taste of the user, but the turn-
table is a critical part of the equipment
and needs much greater care in its selection
than the remaining items. It must revolve
at a constant speed and must have sufficient
torque to rotate the disc whilst cutting is in

process. It is re-
markable what a
really loud pas-
sage will do to a
disc which is be-
ing turned by a
weak motor.
With an alu-

Fig. 4.-A novel hand loudspeaker, which may be
used as a moving -coil microphone. This is a Wharfe-

dale product.

minium blank and a diamond cutter it is
possible to stop a well-known synchronous
turntable, and even a single spring motor
which under all normal gramophone condi-
tions gives highly satisfactory results, will
give sufficient drag to a disc which is being
cut to render it useless for reproduction.
There are, of course, many suitable motors
on the market, and apart from the available
power it is essential that no vibration is
transmitted to the turntable. If there is
any, a pattern will be cut with the recorded
item which will be reproduced in the form of
a " wow " throughout the disc. A good
gramophone motor, of either the clockwork
or electric type, may be converted for the

Fig. 2.-A pick-up
adapter enables a micro-
phone to be connected
to any - receiver not
provided with pick-up

terminals or sockets.

purpose by replacing the turntable with a
very thick and heavy one, provided there
is sufficient torque available. Special re-
cording motors may be obtained for the
purpose.

To prevent slipping, when there is
sufficient torque available, a rubber mat
may be placed between the disc and turn-
table surface. One of the moulded mats
with a pattern is preferable to the smooth

Fig. 3.-How to connect a microphone to a battery
detector stage, with change -over switch.

rubber type, and these may be obtained
from any good gramophone dealer.

Microphone and Amplifier
The amplifier should deliver at least

2 watts if a good substantial cut is desired
on the wax -type disc, and naturally a
volume control must be fitted. Any
ordinary radio receiver may be used for
recording, if pick-up terminals are provided.
Even if they are not, a microphone may
be joined in the grid circuit of the detector
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Fig. 5.-General circuit arrangement for home -recording, showing headphones for
volume control adjustments. The volume control may be on mike or transformer.

or L.F. stage by means of a pick-up adapter
inserted between the valve and the ordinary
valveholder. A 4 -pin adapter is used
with a battery valve and a 5 -pin with a
mains -type valve. The choice of micro-
phone is wide, but in general, only the
moving -coil and carbon types may be
joined to the amplifier through extension
leads. Other types, such as the piezo-
crystal or condenser types, will have to
be connected by the shortest possible lead,
or a separate small " head " amplifier will
have to be made up so that a short lead
to the grid may be provided. A screened
output lead may then be taken to the
amplifier. The moving -coil microphone
will prove very sensitive and has a wide
angle of reception, and a good moving -
coil speaker may be used for this purpose
provided the diaphragm is not too large.
The carbon types will require a bias or
voltage applied to them, and the makers'
instruction should be followed in this
respect.

The pick-up or cutting head should be
joined in the output circuit in place of the
loud speaker, and the filter -output connec-
tion should be employed as in Fig. 5.

The Pick-up
Any good pick-up may be used, but its

weight may have to be modified. In most
cases it will have to be increased for the
cutting, and with the aluminium blank it
may have to be reduced when playing
back. This may easily be accomplished
by adding a rod to the carrier arm with a
sliding weight made from a piece of round
rod. The best positions will have to be
found on trial as pick-ups vary in their in-
dividual design and no definite rules can
therefore be laid down. To enable the
volume to be controlled to suit the disc
it may be necessary to add a pair of 'phones.
The average pick-up will sound something
like a small loud -speaker, and this may
enable the user to gauge the volume when

Fig. 8.-The
simple clamping
device at the foot
of the Feigh

tracker.

one or two trial
cuts have been
made. If 'phones
are used, they
should be joined in
the last stage but
one, using the
filter -fed arrange-
ment. It will still
be necessary, how-
ever, to make trial
cuts to find just
what volume is the
maximum which
may be recorded,
and during the
playing of the item
it will be necessary
to regulate the out-
put so that if there
is a sudden increase
in volume
it may be
reduced
slightly
to avoid

overloading. This naturally leads to a
modification of the light and shade, or tone
value, of the item, and this is one of the
reasons why the expansion circuit is so
popular with gramophone record repro-
ducers. It will obviously be preferable
for someone with musical knowledge to
control the volume, preferably with the
score before them, so that they can an-
ticipate the changes in volume and
regulate the cutting accordingly. How-
ever, these are details, and we must get on
to the actual recording.

Diamonds and Sapphires
An ordinary steel needle (such as is

used for ordinary record playing) may be
used for cutting, but best results are
obtained with a sapphire or diamond
cutter. A sapphire needle may be obtained
from Electradix for 3s. 6d., and a diamond
for 7s. 6d., whilst the V.G. sapphire for
the composition disc costs 78. 6d. and 12s. 6d.
If an ordinary steel needle is to be used,
select one of the medium -tone type (not a
loud tone or thick one). Play two sides of

Fig. 7.-Connections for a mains (indirectly -heated)
detector stage.

an ordinary 10 -in. record, and the slight
wear on it will have raised a flat which will
assist in cutting and will prevent it from
digging in, 'a detail which will often occur if
a new needle is used. In view of this, the
needle must be left in position, otherwise
the worn part will be turned and it will
be useless for recording.

Cutting the Grooves
To enable the grooves to be traced on

the record blank, some form of gear is
required. The simplest is illustrated in
Tc*. 1 and is obtainable from the Electra-

dix company for 21s. 6d. It consists of
a small gear -box which clips on to the
spindle of the motor and a rack which is
inserted in a slot in the head of the box.
A spiral is cut at this point and the teeth
of the racked rod engage in this. A small
stiff wire must be fitted to the side of the
pick-up, and passed through a hole cut
in the end of the rack so that it may be
pulled along. In the case of a bakelite
pick-up a small nut and bolt will have to
be inserted in the side, and the wire
soldered to the head of the bolt. If desired,
Electradix can supply the gear complete
with pick-up and diamond cutter. The
V.G. gear consists of a parallel -tracking
device which is mounted behind the turn -

1111111111181

Fig. 6.-Details showing
how the Feigh tracker
operates and how it is

attached to the pick-up.
ATTACH TO SIDE
OF-

table and driven through a belt froni a
fitment placed over the motor spindle. In
recording on the aluminium blank a thin
trace of vaseline or paraffin should be
smeared across the disc beforehand, and
it should be ascertained that the hole in
the centre is a good tight fit over the
motor spindle. A thin piece of pa per
wedged between spindle and disc will
ensure non -slip properties. No prepara-
tion is required with the Simplat disc. If
the needle bears too heavily on the record,
undue surface noise will be obtained in the
play -back. If too light, many of the
softer parts of the item may not be heard,
but this latter point seems to depend upon
the pick-up characteristics. When the
item is concluded, the aluminium blank
can be left as it is, although I have found
that a rub with a piece of hard cloth such
as serge, smeared with vaseline, helps to
remove slight particles of metal which may
be adhering to the sides of the groo ves.
The Simplot disc may also be played back
just as it is, but it is possible to lengthen

ROO FOR FITTING
IN PICK-UP.

Fig. 9.-If the triangular
type of fibre needle is ob-
tained an adapter of this
type must be used. Fibre
needles may now be obtained,
however, with a round stank.
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the life of this by wiping with hardening
and polishing fluids supplied by the makers.
By this means the record is rendered
almost as permanent as the standard disc
and upwards of 200 playing times are
ensured. Without the hardening process
the record will give about 15 or 20 repro-
ductions before being rendered too rough
to be of further use. The hardening fluid
is wiped over, following the makers' in-
structions carefully, and then a polishing
fluid is used. The process only takes about
five minutes, and may be hastened, if
desired, by placing in a current of warm air.

Reproduction
With both of these systems, it is prefer-

able to play back the discs by means of
a non-metallic needle. There are many
types on the market, but the aluminium
disc requires a tough needle with a fine
point. These may be obtained from
Electradix for 2s. 6d. a dozen, or the
B.C.N. needles, obtainable from any
gramophone stores, may be used. The

LATHE WORK FOR AMATEURS
By F. J. CAMM

96 Pages

or 1'2 by post from Geo. Newnes Ltd.,
Tower House, Southampton Street, W.C.2

weight of the pick-up must be reduced to
a minimum to avoid wear on the points.
The Simplat makers supply a special trailing
needle which fits the groove cut with the
sapphire and this naturally avoids damage
to the disc.

Such items as microphone technique
must, of course, be left to the individual,
but a few tests on a record blank (half an
inch is enough) will soon enable the best
position for performer and microphone to
be found. The aluminium blanks cost 4s.
a dozen in the 6 -in. size and 7s. a dozen in
the 10 -in. size. The Simplat blanks are
available in five sizes, from 7 in. to 16 in.
in diameter, the prices ranging from 2s. to
8s. each.

New London Recording Studio
Specially Built for Recording Sponsored Programmes

THE accompanying illustrations show a
general view of the new J. Walter
Thompson Studio and part of the

equipment which is used, beneath Bush
House in the Aldwych. This studio has
been built especially for recording sponsored
programmes, and it is claimed that it
is the only one of its kind in Europe.
Designed to incorporate the very latest
principles, the studio and its accompanying
rooms bristle with novel features. The
walls of the studio are panelled in such a way
that the panels may be reversed, and one
side is " quilted " to reduce echo, whilst the
other side is panelled to provide echo, and
thus any desired studio acoustics may be
obtained in an instant. The effective area
of the studio may be modified by means of
panels adjusted at angles in the lower
section of the wall, and the roof as well
as the walls are insulated from the main
building. The floor is also insulated, being
built over a swimming -bath which at one
time was used by employees in this building.
Velocity microphones are used in the studio,

and in addition to a monitoring room there
is a " dubbing " or editing room in which
are a number of special disc recorders as
well as sound -on -film recorders. The latter
utilise the Philips -Miller system in which
film stock is employed, but instead of the
sound variations being photographed on to
emulsion in the usual way a stylus cuts away
a thin coating of graphite, thus combining
the advantages of the mechanical system
with those of the sound -on -film system.

Other Advantages
This system also has the advantage that

the record may be played back instantly, and
at the opening demonstration Foster Rich-
ardson, the well-known singer, recorded an
item which was reproduced through the
loud speakers in the studio almost before
he had time to sit down. The advantages
of such a scheme, which needs no processing
of any kind, are obvious. The special
recorders are fitted with two heads so that
two copies may be made at one time, or the
second head may be used to play back in

A general view of the studio, with a band session being recorded.

another room whilst the record is being
made. The control engineer, by means of a
remote control, can intersperse any desired
sound effects from the gramophone record
discs or films in the " dubbing room " with-
out leaving his room at the opposite end of
the studio, whilst announcements may be,
dropped in when desired from another room.

Other details of the studio worth,men-
tioning are the special sound -proof doors
and the rubber -sprung floor, which is built
upon layers of rubber alternating with thick
layers of cork down to a depth of 2 ft.
Although below ground -level the air is
kept pure and at constant temperature
by means of an elaborate air filtering system
which takes in air from the roof of Bush
House, eight storeys above the level of the
street. Messrs. J. Walter Thompson, who
are responsible for this studio and the work
conducted in it, are justly proud of the high
efficiency which has been obtained not only
in effecting the building of the studio in such'
a central position, but in the many technical
details which have been incorporated.

The recorciisi checking a recording a few seconds after it has been made.
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.5/DE R/es BLOCK BRACKET

THIS canoe has been designed to meet
the needs of those who require a craft
that can withstand some rough usage,

and the conditions usually met with at the
seaside.

For inland waters it will be found that
due to its flat bottom and light draught it
can be used on almost any piece of water,
and may be punted where there is insuffi-
cient depth to get paddle immersion. The
decked sections allow mow for storing
camping gear and equipment.

Everything necessary for its construction

Fig. 1.-The finished canoe
showing constructional details.

COCKR/T BATTEN /NWALE FRAMES

A 14 FT. 2/3.SEATER CAMPING
DESIGNED *II AMATEUR CONSTRUCTION, ITF

ABLE MATERIALS, AT A
4 doz. 24 in., No. 8 ; 4 gross 14 in., No. 6 ;
24 gross, 1 in., No. 6 ; 10 gross f in. No. 6.

Sundries
4 lb. white lead ; 2 lb. putty ; 4 pint

linseed oil ; 10 yds. tape, in. wide.

2'/01/2"
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Fig. 2.-Details of the frames.

can be purchased in even the smallest town,
and the method of building is such that very
little skill is called for.

Materials
All timber specified is considered as

planed on all sides, and sizes refer to the
finished size after the planing operation.
This is most important as unless the
materials stand up to specified sizes, trouble
will arise in building, so specify this when
ordering.

Timber
1 piece I in. plywood, 3 ft. x 3 ft. ; 4

planks selected deal, 15 ft. long, 64 in. wide,
6 in. thick ; 1 piece oak 3 ft. long, 2 in. x

2 in. ; 10 battens of deal, each 15 ft. long,
14 in. wide, fh in. thick ; 2 battens deal,
each 15 ft. long, 4 in. wide, -fg in. thick ;
3 planks selected deal, each 14 ft. long, 9 in.
wide, fir in. thick ; 2 half round battens
beading, each 15 ft. long., 1 in. wide ; 4
pieces deal, each 10 ft. x 4 in. x 4 in. ; 2
pieces of deal, each 14 ft. x 4 in. x 4 in. ;
2 sheets 4 in. plyboard, 5 ft. x 4 ft. ; 1

piece deal, 6 ft. long, 2 in. wide, f in. thick ;
2 pieces oak, 6 ft. long, 14 in. wide, 4 in.
thick.

Screws
14 gross 1 in., No. 8 ; 4 doz. 14 in., No. R:

Paint
3 lb. grey priming ; 2 lb. undercoating

for finishing hull colour ; 2 lb. grey hard
gloss paint ; 2 lb. hard gloss paint colour
to choice for hull ; 1 lb. hard gloss paint,
colour to choice for deck.

Total Cost, £4 9s. 3d.

Making the Frames (Three Required)
Cut a rectangular piece of plyboard
in. thick and measuring 344 in. x 104 in.

as represented by the rectangle in Fig. 2,
by A B C D. Make sure this is square ;
important measurements are taken from

A8

ti
i
t. Fig.3.-

Marking
. off the
pilot

2" holes for
theplank

4.1 screws.

A-"-^ 2"--t
'

t

to c
Fig. 5.-The stem

and stern posts.

the edges. Along the top edge mark E
which is the centre, and in a similar manner
mark F along the lower edge DC join B F
with a pencil line. We now have a centre
line and since both sides of the frame
balance all points marked on the right hand
side must be an equal distance from E F on
the left hand side, we use this centre line
to check the balance of our work.

Along the lower edge D C mark 144 in.
from D and J 44 in. from CI F and F J
should each be 13 in., join AI and BJ. Now
up D A mark G 2 in. from D and up C. B
mark H 2 in. from C join G H. Along G H
and 2 in. from the point P where it cuts Al
mark 0 and in the same way mark N on
the other side. Along the top edge mark P
14 in. from A and M, 14 in. from B, join
L 0 and M N. Saw carefully along A I
and B J leaving the pencil mark showing.
With a pair of dividers bisect the angles
0 and N and make the dividing line over
5 in. long, measuring from 0 mark R 1, 5 in.
from it and from N mark R 2, 5 in. distant,
R 1 and R 2 are the centres for the radius
about the angles 0 and N, so setting the
dividers at 44 in. radius these may be
marked in.

The surplus wood may now be cut away
with a bow saw, so in cutting out start at
the point L and cut down LO as far as the
radius, then round and along the centre
part of 0 N to the next radius, round this
and up N M finishing at M.

The corners at L and M should be
rounded off to a gentle curve. The planks
will be fastened to the edges A I, IJ, and
J B, and since we have to cut notches to
receive seam- battens, we shall mutilate
these edges so must at this stage mark off

2.
21 4A

/ =6"-
Fig. 6.-The seam battens fitted into position.

/2 X5/6"

5/Ic " /*,\-6?45"
Fig. 4.-Notches cut in the corners and bottom edge.
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and drill the pilot holes for the plank
screws. In Fig. 3 B J is assumed to be
either of the sides B J or A I, and since they
are both alike it will suffice to show only
one.

Mark a central line right up the edge which
will be in. from either side and 2 in. from
J or I according to the side, make a dot,
then others every inch up, until you have
nine points marked, the last or tenth will only
be + in. distant (these markings are shown in
Fig. 3), mark out both sides exactly alike,
and drill -saff in. for 1 in. depth. We can now
cut the notches to take the chines and bot-
tom seam battens. At the corners cut
notches 11 in. x -A- in., as shown in
Fig. 4, then measuring from the centre line
along the bottom edge mark a point 4f in.
each side of it, these will be the centres for

I-
.3 3,0" S 0-

rt,-
OR/ci. vaLEs 4z6P's CouNrepA/NN DAiLL A5 'EN

ON /"CANT/AD.D

SWE RIBS SPACED /Fr FRANES Co.aNr AS R./e5
NUNBERED / P1// ON &ICH SLOE

IVER OR S

510 Punws
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FR.. No/
Barron/ PL-anov

DR/Li. As EN
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CN/NE ellr TEN

PNAAre No 2 ,A0 5
,,SEAN EfArre5.

/NN5Le

Fig. 7.-A plan and side view of the canoe.

EA$ ID
IS BUILT IN WOOD FROM EASILY OBTAIN.

TOTAL COST OF SA. 95. 3d.
1+ in. x -Pr in. slots which should be 9 in.
apart, measured centre to centre, these
slots are shown at U and V (Fig. 4). The
edges of the frames should now have two
coats of paint and can be laid aside.

Cutting the Side Planks
We require four planks cut 14 ft. 9 in.

long and 6+ in. wide, pc in. thick, and the
first jot will be to take two of these lengths
and place them edge to edge on boxes or
trestles and by means of cord lashed round

CH/NE
Fig. 8.-Part of the side showing how the inwales, ribs, and chines are fitted.

take every care when nearing the end of
the cut not to fracture the bottom edge.
Along the top edge AB mark E 3 ft. 9 in.
from A, then F 3 ft. from E and 3 ft.
from F, the distance C to B should be 5 ft.
Along the bottom edge K C mark H 3 ft.
lin. from K, I 3 ft. from H and J 3 ft. from
I, the distance J L should be 4 ft. 4 ins.
Now join E H, FI. and 0 J, these will be
the positions for the frames and may be
drilled as shown on E H 13/64 in.,
and countersunk; it will be noticed that these

them draw the edges together. Tack a few
odd laths across them with fine panel
pins, say one every 2 ft., the two planks,
edge to edge are represented in Fig. 7 by the
rectangle A B C D, which should be 14 ft.
9 in. x 1 ft. 1 in. See that it conforms to
this dimension and that the ends are
square.

Along the lower edge D C mark K 8 in.
from D and L 8 in. from C join A K and
BL, saw along AK and BL carefully and

CH/NE

BLACK SCREWED 71, CN/NE
BATTEN SCREWED To BOTTO44
OF BLOCK .4No BOTTO/NOE
847 -TEN FL USN LOWER
EDGE OF CN/NE

Figs. 10 and
11.-(Left)
Securing the

SEAM BATTEN end of the
seam battens
to the chine.
(Right) A sec-
tion through
the canoe

amidships.

Fig. 9.-
(Right) Mak-
ing a water-

proof joint.

.,- I

ORLLSASMN-

E CAN

STERN Pass

there will be no need to mark out at all
for the holes in the finished planks may
be used as guide holes for drilling, and
the method of cutting off the ends will be
obvious. Remember however, that the
countersinking of all holes will be done on
the opposite side to the first pair, but if the
clamped planks are turned over right away
and countersunk before unclamping, a mis-
take cannot very well be made.

The planks may now be sandpapered up
and given a light coat of paint after which
they should be laid aside flat.

Making the Stem and Stern Posts
Obtain two lengths of oak 2 in. x 2 in. x

18 in. long and square up the ends. Take
one of these lengths and mount it vertically
in the vice, the end will then appear as the
square A B C D in Fig. 5. Join the dia-
gonally opposite corners B D, then about
+ in. distant towards C and parallel with

SEAM

TOP PLANK
BATTEN

ZAge,e4c coariNa OF /fFH/TE
LEAD UNDER BATTEN

LOWEA PLANK-. -

drillings are the same as on the frame edges
except that there is one more hole at the
bottom.

When the frame drillings are complete
mark M N 1 in. distant from and parallel
to A K, and similarly OP 1 in. from BL.
Drill holes along these lines the first 1 in.
from the bottom, and spaced every 1 in.
apart all the way up, in all 14 holes each to
be drilled 13/64 in. and countersunk.

This completes the work on these two
planks, and the other pair
may be taken in hand, and
may be marked out from
the pair dust completed;
in fact if means can be
provided for accurately
clamping them together,

/NWALE

SEAM
BATTEN

Cfrilme

B D mark E F, and with a fine saw split the
piece in two vertically, sawing between the
lines, keeping the saw inclined if anything
towards E F. The wanted piece is of
course A B D, and when the two posts have
been sawn out they may be drilled. Mark
a line up the sides A B and A D parallel to
the corner A, and 1 in. from it Fig; 5. Mark
points all the way up, starting with the

2 in. from the bottom, and afterwards
spacing them 1 in.
apart, drill for a depth
of 1 in, -,12. in. dia-
meter.

It should be found
that on placing a pair
of planks together as
in Fig. 7, and placing

/NTERNAL SEAM BATTENS

EXTERNAL 5-ci - RAT-re/vs

CH/NE

AWALE

SEAM
8.4rrEiv
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An Absorbing Cdrobby

QU LOTY C UNITS

(34)

(5)

(4,

(33)

There is a wonderful satisfaction in the knowledge that
those numerous contact components essential to every
receiver can be relied upon to give you perfect and
lasting contact.

The use of inferior quality components is the cause of
many annoying breakdowns.

CLIX " quality " contact components will outlive the
life of any receiver. See that your dealer sells you
CLIX. " QUALITY COUNTS."

STAND 94 (35) i STAND 94

" RADIOLYMPIA "

36 CLIX CONTACT

COMPONENTS ARE

ILLUSTRATED AND

DESCRIBED IN OUR

NEW FOLDER
"P.M." FREE ON

REQUEST.

(30)

" RADI OLYMPIA "

YOU SHOULD
WRITE FOR OUR
NEW FOLDER
"P.M." IT ILL US-
TRATES AND DE_
SCRIBES THE FULL
RANGE OF CLIX
VALVEHOLDERS
AND CONNECTION

STRIPS. FREE.

n

(2)

For full details of these and numerous other Clix Plugs see Folders " P.M."

34. LONG REACH PLUGS for recessed A and E
sockets I in. insulator 3d. 2 in. Insulator 4d.

5. MASTER PLUG. Long Shank. For general
plug and socket work ... lid.

33. MASTER PLUG. With special I in. insulators.
Used in certain well-known sets

35. PLUG SOCKET. A dual-purpose master
plug.

36. COIL PIN. Power type for mains work

3. MASTER PLUG. Short shank for G.B. etc.
. .

2. HEAVY DUTY. Master Plug for A.E. work
3d.

30. WALL PLUG. Type PI, 5 amps. ... 6d.

ir= n n
BRITISH MECHANICAL PRODUCTIONS LIMITED
79a ROCHESTER ROW L L U iCeNlar LON DON S.W. 1

How to Obtain a BETTERLOOKING NOSE
Improve Your Personal Appearance.

My new Model 25 Nose Shaper is designed to
improve the shape of the nose by remoulding
the cartilage and fleshy parts safely and pain-
lessly. This is accomplished through the very
fine and precise adjustments which only my
patented Model 25 possesses. Results are
lasting. Can be worn at night or during the
day. Money refunded if not satisfied after 30
days' trial. Write for free booklet -
M. TRILETY, Nose Shaping Specialist, (DM)

45, Hatton Garden, London, E.C.1.

THE WEBLEY SERVICE AIR RIFLE NI
NO LICENSE REQUIRED TO PURCHASE

WRITE FOR
DESCRIPTIVE
POLDER Rooks,

Rabbits, Rats,
Sparrows and similar

vermin can be destroyed by this
extremely accurate and powerful Air Rifle

Ideal for Target Practice.
ALIBRE 22.,177 With Lea 'sight and Repsight

WESLEY & SCOTT Ld. 108 WEAMAN STREET, BIRMINGHAM, a

You NEED this
D.E. MOTO TOOL

an Electric High Speed hand
grinder, file, router. etc., that

SAVES Tr011?, EFFORT &
EXPENSE. Faster, easier and
more accurate. Nothing on the
market to touch it at 63/- nett.
Send for detailed specification
NOW and be up to the minute.

JOHN P. S. STEEL
Clyde Street Mills, Bingley.

3ae3 0
The 'ADEPT' Bench Hand Shaper

- -

blneIlso
vi 11-

Length of stroke of ram, 39 ins.; Length of
cross travel of slide, 3 ins. ; Size of Table,
49 ins x 4 ins. ; Rise and fall of Table, 2 ins.
Vertical feed of tool slide, If ins. ; Mui-
mum distance between tool and table, 3 ins..
Weight, 18 lb. Also the ' Adept' No. 2 B.H.
Shaper,69-in. Stroke. Price £6 - 9 - 6.

Manufactured by
P. W. PORTEN'S

SELLERS STREET, SHEFFIELD.

fi When replying to 44,..-mtisements, please mention

BUILDING A STUART MODEL IS
AN ENGROSSING PASTIME, AND
THE RESULT A CONTINUOUS

PLEASURE

If you have a lathe-
The rough castings

If not-
Fully machined set
Ditto, with all holes

and tapped -

We Illustrate I

STUART
NO. 10.
High Speed
Steam Engine.

Bore 1".
Stroke r.
Each set is quite
complete-
drawings and
instructions are
included.

- -
drilled
- -

8/6

18/6

25/ -
This and many other Stuart engines are
fully described in the 72 -page CATA-

LOGUE No. 3, 6d. post free.

STUART TURNER LTD.
HENLEY- ON -THAMES

 Induction Motor.
 Bronze bearings.
 Constant lubrication.
 Silent and powerful.
 No interference with

radio.

1/10th H.P.
This powerful motor develops 3,000
R.P.M. It is totally enclosed. Perfect
for driving sewing machines, small lathes,
models, etc. Most useful power unit for
any workshop. Reliable, smooth, quiet
running.
Many other models listed in latest catalogue, 4d. post free.
L. WILKINSON, 204 Lower Addiscombe Rd., CROYDON

39/..
Carriage Paid.

Cash or C.O.D.

WORLD'S GREATEST

MUSCLE BUILDING
Guarantee

You are positively Guaranteed Robust Health,
Doubled Strength and 10-25" more muscle in
30 days or your money returned in full. The
famous 4-111-1 Course consists of four great
courses In one, yet costs only 5/- post free.
It has been proved (1) the most effective
HEALTH and EN ERGY system ever devised;
(2) It quickly builds NORMAL WEIGHT and
VIRILE MANHOOD ; (3 It develops a Strong
Will, rigid SELF-CONTROL; and (4) It In-
cludes an amazing SUCCESS and PERSONAL
MAGNETISM Course. Complete Coarse 5/ -

or send 2/6 DOW and 29 when satisfied.
Pupil S. Davey Further details sent privately under plain cover

(London)

INSTITUTE OF PHYSICAL CULTURE,
28 (M.P), Dean Road, London, N.W.2,

USED TOY RAILWAYS
bought, sold and exchanged. Send 40. for our catalogue
of perfect secondhand railway and model bargains.
H. L. GEORGE, 11 Friars Street, IPSWICH.

LUTON MINOR
FROM E180 COMPLETE

FULL SET MATERIALS E40
SEMI -MANUFACTURED E75
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FRAME SEAM BATTENS

ROLES FRAME
Ai.4,6,avas

Fig. 12.-A section of the plank where it crosses a frame.

a drilled surface on one of the posts under-
neath the plank drillings the holes in the
two should line up, there will, of course, be a
slight surplus of post over, but this is
trimmed off afterwards. To facilitate
assembly fit these posts up for a trial so
having prepared them, mark on the back
of one stem and the other stern, and taking
the pair of planks for the right hand side,
place them together, and put the stem post
in position under the drillings M N, corner
A facing forwards and insert the full set of
screws which should be 1 in. No. 8. Mark
on the ends of the post where the plank
edges come along the top and bottom edges
at A and K.

Deal in a similar manner with the other
post at the stern end drillings 0 P, and then
remove both posts and mark the faces that
have been in contact with the planks
" right." Next assemble the other set of
planks and repeat the whole operation,
using of course the other surface, and when
removed mark this " Left." When the
marks made where the plank edges came
to are compared on each side of the post, -
they should meet at the corner A. The
surplus posts may now be cut off along the
lines marked and they are completed.

First Stages of Assembly
The bottom side planks and frames are

the first components to be assembled ; place
the two lower planks on the floor side by
side, taking care that they are the right way
round, that is, countersunk sides outwards,
and stem to stem.

Take one of the frames and secure the
left hand plank to it as follows. Using the
centre frame position F I, pass a 1 in. No. 8
screw through the second hole from the
bottom and enter this into the lowest drilling
in the edge of the frame drive about half in.
Next take the right hand plank, and secure
that to the other edge of the frame in a
similar manner ; now put in the remainder
of the screws on each side, half driving them
with the exception of the bottom screw
which is not put in until after the chines are
fitted. The other frames are now fitted in
the same way, in positions EH and GJ.

Now take the stem post and making sure
you have it the right way round, smear it
with white lead and secure the front,
drillings of the left hand plank to it. Next
by means of a piece of rope placed round the
planks, draw the two ends together so that
you can screw the end of the right hand
planks to the other face of the stem post,
here again insert plenty of white lead, and
drive all screws tight.

The stern post may now be fitted in a like

manner, and the screws in the frames
driven right home hard.

The fitting of the top planks is
simply a repetition of the work just
done, and when complete the plank
edges should butt nicely, but if there
is a tendency to bulge slightly this
will rectify itself later.

Fitting the Inwales, Chines, Seam
Battens, and Side Ribs

The inwales are battens of deal 1/ in.
wide ands in. thick, running round the top
inside edge of the sides, and it will be noticed
that the frames do not extend right up to
the top of the sides in order to leave room
for this batten. Starting at the stem post,
cut the end of the batten to an angle so that
it fits against the post, run it round the top
edge of the canoe with the lower edge rest-
ing on the top of the frames until the stern
post is reached, and then cut off the end at
an angle as for the stem. This batten is

SCREW

/* No 6ScREWS-
1%.2" 5:94c/NO

r

b.0

No 8
SCREW /Nrol

STEM
I

BOTTOM
PLANK

Fig. 13.-De-
tails of the stern

end.

secured with in. No. 6 screws spaced every
2 in., and staggered as shown in Fig. 8, deal
with both sides alike. The chine battens
are fitted in a similar manner round the
bottom edges, but run through the slots in
the frames, they are produced from similar
material and screw fastened. Fig. 10 should
make this clear, whilst Fig. 8 is a plan view
with these rails fitted.

Next fit the side ribs.
from 1 in. x /66 -

in. deal, and cut
to fit between in -
wale and chine, as
shown in detail in
Fig. 9, and spaced
one foot apart, the
frames being re-
garded as ribs for
spacing purposes,
they are fitted
with in. No. 6
screws, six to each
rib, and it will be
found that these
ribs will rectify
any tendency of
the planks to bulge as well as performing
their normal duty, these ribs are shown in
Fig. 7, numbered 1 to 11. When all the ribs
are in the seam between the two planks

should be covered
on the outside

r14stc-RouND 8E.4zwva -
. . . 0///VE

ENDS OF BEAD/NO BEVELLED 722t EDGEOA-)
47 STEM STERN BOTTOM PLANK

Fig. 14.-Location of the beading.

with a seam bat-
ten, and is made
from 1 in. x
in. deal screwed
over the seam on
the outside, and
extends fro m
stem to stern, the
ends being bev-
elled off. It is
secured with

These are made

screws every 11 in. staggered, the screws
so placed that alternate ones are in op-
posite planks, the seam should be smeared
liberally with a mixture of half and half
white lead and putty, mixed to the
thickness of soft butter with linseed oil,
this mixture is known as " luting," and
will be referred to as such in the future, the
luting is of course done just before the
batten is fitted, and not allowed to get set.

The bottom seam battens may now be
prepared and fitted. They are made from
the same deal batten and drilled before
fitting with staggered holes spaced every
1 in. along their length, which should be
14 ft., these battens answer the same pur-
pose as the side seam battens, but in this
case we have a set on the inside as well as
out, Fig. 7 shows the position of them, they
are fitted into the slots in the frames, and
secured where they meet the chine at each
end by means of a wood block which is
screwed to the chine and the batten, as
shown in Fig. 10, the battens where they
touch a frame are secured to it with a 1 in.
No. 6 screw.

The chines and lower edge of the planks
should be flush, so run a plane round them to
square them up, and to see that the edges
are flush with the bottoms of the frames, as
the planks forming the bottom will land on,
and be secured to these edges.

Fig. 11 is a section through the canoe
amidships and clearly shows the location and
purpose of the battens, chines, etc.

Planking the Bottom
For planking the bottom we require three

planks of deal, 9 in. wide, in. thick, and
each 14 ft. long. The first plank to fit is the
centre, so proceed as follows. Taking a
plank lay it along the centre line of the
canoe (now upside down) it will be found
there is a little over each end, and if the
seam battens have been fitted correctly, the
edges of the plank should lie along the cen-
tres of them. Mark across the plank the
positions of each frame by drawing a double
line representing the width of the bottom
member, and draw a centre line between
them, drill four 13/64 -in. holes, equally
spaced along it, this is shown in Fig. 12,

//i4 "No 6 SCREWS apivt-tv 7,2/ROUSI-I To
OUTER SEAM BATTEN A'SET SL/aH TL V

OFF CENTRE To Miss SEAM

SCREWS /70 9 46'/V0.6

BEVELLED 76 Ar chwEs
3/4'5(3/4"

Ar

1'26'5( /k2" To Fir OVER BATTENS

Fig. 15.-How the bottom ribs are cut.

which represents a section of the plank
where it crosses a frame.

The plank should now be temporarily
fastened to the frames with two screws per
frame. Now mark out the plank ends, press
each end down on to the chines, and holding
them thus, mark round underneath the
shape that the plank has to be trimmed to,
but before removing it, mark each end
stem and stern according to the end. Now
remove it and saw out, cutting about in.
wide, leaving a little to trim off afterwards.
When ready to fit the plank, smear the
frames and chines where the plank touches
with plenty of luting mixture, and fit the
plank first to the frames with all four
screws per frame.
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Fig. 16.-Fitting the deck beams.

Dealing now with the stem end, drill a
13/64 -in. hole in it, so that a screw passed
through it would enter the stem post, then
proceed to screw it down with an 14 in. No.
8 screw, this will bring the end into position,
but the edges must be fastened to the
chines, and this is done by carefully drilling
a series of A -in. holes, spaced 14 in. apart,
round the edge of the plank over the centre
of the chine, and screwing down with 1 in.
No. 6 screws, make a small pilot hole in the
chine with a fine bradawl, and drive the
screws well in. Fig. 13 shows a plan view
of the plank fitting at this point, and how
the screws are driven slightly at an angle
into the chine.

The stem end is dealt with in the same
way, and the side planks are fitted in much
the same manner, but of course in this case
screws are to be fitted right round the chine
edges, spaced 14 in. When all planks are
fitted carefully, plane off the surplus wood
till the sides and bottom are flush. The
stem and stem must now be planed down
until the ends of the side planks no longer
show corners, but are shaped to a gentle
round off.

Fitting External Chines and Bottom Seam
Battens
The two seams must be fitted with seam

battens to cover them in the same way as
the side seams, and are dealt with in the
same manner, not forgetting to lute the
seams first.

When they are fitted the canoe may be
turned over, and the screws put into the
internal batters so that the seams are sand-
wiched in between two battens.

With regard to the chines these are
further protected by putting a half round
batten along it, 1 in. wide, this is fitted right
round the canoe from stem to stem so that
the lower edge is flush with the bottom
edge of the bottom plank, and covers the
seam, first however, a piece of tape, j< in.
wide, well soaked in paint should be placed
round the joint, the beading may then be
nailed on with small brass nails. Fig. 14
shows the procedure and location of the
beading.

Fitting the Bottom Ribs
These are made from j in. x l in. deal,

and are used to remove any tendency of the
bottom to whip. Fig. 15 shows how they
are cut, and fitted while the dotted lines in
Fig. 7, A to G show their positions. Cut a
length of the material slightly longer than
the bottom of the canoe is wide at the point
where it is to be fitted, and mark off the
centre, now measuring each side of this
point, mark off the slots as shown in Fig. 15,
these will correspond with the bottoms of
the frames, and must be -fir in. deep. The
ends must be cut at the same angle as the
chines, and is best done by experiment,
taking off a little at a time until the rib fits
snugly in position.

These ribs are in line with the side ones,
except between the frames where as only
one is required, they are fitted centrally,
fixing is by 14 in. No. 6 screw passed

through at each seam batten, but slightly
off centre, so that it goes through the plank
and not the seam, three 1 in. No. 6 screws
are used between battens, as shown in Fig.
15, marked 1 to 9, the ribs are bedded on
luting mixture.

As the next job is fitting the decks it will
be very awkward to paint the interior so
this should be done now. Give two coats of
undercoating and one finishing coat of hard
gloss paint. Grey is most serviceable for
the interior and looks well.

Fitting the Decks
The canoe is decked forward from frame

No. 1 to the stem and aft from frame No. 3
to the stern, the framework for these and

DECK BEAM-}

/4:4'3.4".5-HELF lik/NMN6 laWND
/40711E OF AUL 34",54I2147 P EDGE

INWALE &WALE

Fig. 17.-Fitting the deck beam.

The side deck beams run parallel to the -
sides of the hull, and are secured to deck
beams 3 and 4 with a flush joint further -
strengthened by small block brackets screwed
on, this deck beam is 5 in. distant from the
inwale, measuring from the outer edge of
the beam to the inwale. Three equally
spaced spacing pieces are fitted and secured,
as shown in Fig. 18, which represents a
section of the beam, 14 in. No. 6 screws are -
used for fixing. The framework should be,
painted as soon as completed. The decks,
are covered with in. plyboard, which for
the bow section extends to six inches past
the last beam (No. 3), this last six inches is
cut out in the form of a vee as shown on the
deck plan, the stern section finishes square
and flush with bearer No. 4.

The decks are fitted with brass brads, and
the edges of the canoe over which they fit
should be luted first. The side decks are
covered in a similar manner, but if a joint
has to be made it should be done over the
centre spacing piece. Joints should be
filled with putty or plastic wood, and when
dry rubbed down. On the vee fore deck and
across the back a moulding 2 in. deep and
* in. wide looks well fitted, of course on
edge. Along the cockpit edges of the side
decks a piece of l la in. x in. oak should be

screwed on edge and a num-
ber of wide saw cuts about *

the side decks is made from 4 in. x 4 in.
deal, and the construction is simple. Take
a length of this timber, about a foot less in
length than the side of the hull, and screw
this by screws placed every 6 in. right
round inside the inwale from stem to stern,
so that its top edge is fin. below the top of
the inwale, this is shown in Fig. 17. As the
sides flare out at an angle, the top side of the
shelf will not be horizontal, so a plane must
be run round it to square it up in order that
the beams which will bear on it get a good
landing.

The deck beams are simply pieces of the

SCREW SPACER
SCREW

SiDE ',Ear
SHELF BEAM

Fig. 18.-
Method of fitting
spacers to the

side deck.

same material cut to fit where required, and
the ends bevelled off at an angle equal to
the inwales, they are secured wits lf in.
No. 6 screw at each end, Fig. 16 should make
the method of fitting quite clear.

The first beam to fit is the one over frame
No. 1, next fit beam No. 2, 1 ft. 6 ins. in
front of it, and then beam No. 1, 1 ft. in
front of No. 2. No. 4 beam is directly over
frame No. 3, then 5 and 6, 1 ft. 6 in. apart,
and No. 7, 1 ft. aft of No. 6.

in. wide and 1 in. deep, made
in it at intervals of 6 in., mak-
ing sure that the cuts on each
side are opposite each other.

A piece of thick leather
strap 1 in. wide and about 4
in. longer than the width of
the boat from slot to slot, and

having its ends turned over if in. and sewn,
can be slipped into any of these slots to
form an adjustable back rest. Floor boards
are intended to lie on top of the frames, and
are best made up of two 12 in. x 4 in.
planks, each 7 ft. long, laid side by side.

Painting
Two coats of undercoat and one coat of

super gloss finishing paint should be given.
Paddles may be home made by letting

blades of hardwood into slotted handles,
the actual proportions being a matter of
choice.

THE P.M. LIST OF BLUEPRINTS
F. J. CAMM'S

PETROL -DRIVEN MODEL MONOPLANE
7s. 6d. per set of four sheets, full-size.

The "PRACTICAL MECHANICS" E20 CAR
(Designed by F. J. CAMM.)

10s. 6d. per set of four sheets.
The "PRACTICAL MECHANICS"

OUTBOARD SPEEDBOAT
7s. 6d. per set of three sheets.

A MODEL AUTOGYRO
Full-size blueprint, Is.

SUPER -DURATION BIPLANE
Full-size blueprint, Is.

The
P.M. "PETREL" MODEL MONOPLANE

Complete set. 5s.
The above blueprints are obtainable post free from
Messrs.G. Newnes Ltd.,Tower House, Strand,WC2

Fig. 19.-Details of the decks.
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Some Nota
ailways
By E. BEAL

The Second Article of a New
Series.

BY describing his own layout in this
series of " Notable Miniature Rail-
ways," the writer feels that a word of

.explanation and apology is necessary. In a
word, the precedence is due purely to a
matter of convenience, the requisite material
being at the moment on hand. Indeed, it
may be stated that the order in which these
:.articles are published will have no manner
of relationship to the importance of the sys-
tems described. Some of the best layouts
will probably appear towards the end.

To many readers of PRACTICAL MECHANICS
the West Midland Lines will already be
more or less familiar, for it has frequently

-enjoyed publicity in these pages. Beginning
with the present year, however (the old
main division was disman'tled during the
,Christmas holidays), the entire division has
been reconstructed on lines which com-
pletely contrast with the former scheme.
'The actual space at the disposal of the
builder consists of two medium sized rooms,

-one 11 ft. 6 in. x 13 ft. 6 in., the other
'9 ft. x 13 ft. 6 in., together with a landing
between the two which is 9 ft. wide. There

«are thus two divisions, and the larger one is
now reconstructed except for certain build-
ings ; traffic has been in operation for some
months. The second division is still in its
-earlier form, but is about to undergo the
same fate during the summer vacation.

Double -track Layout
The former layout, was single-track

throughout. The new layout is entirely

Me Miniature

Fig. 1.-A view of the train terminus on the new division of the West Midland lines. The main line
is in the background.

double -track, and the second division will
be the same. In re -building, several lead-
ing determinants have been strictly kept in
mind. First, there has been an aim at per-
fection of track ; secondly, an attempt at
something new and much more perfect in
the matter of the baseboard ; thirdly,
curves have been kept as far as possible to
the maximum standard radius of 3 ft. ;
fourthly, the current supply system is that
of the constant potential, wherein two sets
of batteries are employed and the (norm-
ally) positive lead is common to the run-
ning rails, the negatives being fed to the
conductors. On the main division there
are three sections controlled by separate

Fig. 2.-A somewhat intricate bottle neck, the en,,mce to the main terminus in the new division.
The locomotive shed is in the foreground.

Reidmere controllers, one for the up line,
one for the down and one for the various
yards, which include the main depot yard,
the industrial tracks on the west side and
the hump yard on the south, the latter being
also divided into three separate sections
with dead -alive switches. One of these
controls the reception tracks, another the
business section of the hump, the third the
departure tracks.

The Main Terminus
This was planned in consultation with

Mr. Ian R. Frazer, B.Sc., and is laid down
strictly in accordance with actual procedure,
every movement of trains being adequately
provided for in a sound and orthodox man-
ner. The arrival tracks of the hump yard,
as the plan Fig. 3 will show, are very exten-
sive. They are entered on the up line on
the north side of the layout by trains back-
ing in ; they then form a loop on which
engines may be changed or reversed at will,
and the pusher engine takes the trains over
the three -arch bridge to the east and on to
the hump. The departure tracks are simi-
lar, entering the main line by means of a
crossover by the doorway. It is thus pos-
sible to handle approaching and departing
traffic with the utmost convenience.
One of the original gadgets is an adjust-
able gradient scheme, whereby the slope of
the gravity tracks can be altered at will
within a play of a half -inch by simply
turning three screws. The main purpose of
this scheme, once secured, is, of course, un-
likely to be required again ; but it was
found a great convenience in providing pre-
cisely for the average velocity permitted by
the running gear of the wagons. As now
adjusted, these vehicles run exactly to the
middle of the marshalling tracks without
the need of any push, and without the intro-
duction of any unslightly raised hump track.
The points have been provided with correct
levers, the rodding following a new system of
the writer's which has for its main principle
the use of very fine copper tubing through
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which thin steel wire in integral lengths is
threaded. There is thus no possibility of
loss of play, no need of angle cranks, no
necessity for any visible parts whatever
with the exception of the levers and point -
rods.

A Baseboard Innovation
Perhaps the main innovation on the new

system is that of the baseboard itself. The
need was felt for getting away from tongued
and grooved boards, which warp and twist
all ways, and from plywood, which is noisy,
hard and (if sufficiently thick) costly.
Finally, it was decided to use a pulpwood
material known as Treetex. This has
proved in every way faultless. It requires
a slight extra amount of care in fixing, and
must be securely battened underneath if
any considerable weight is to be put upon
it. But this is an easy matter. The advan-
tages are that it is almost without seams-
the whole layout consists of five pieces only.
It will not shrink, twist or warp under any
conditions. It is cheaper than wood itself,
and is delightfully soft to work on, while of
sufficient texture to retain any sprigs or
screws fixed into it. But the best of its
features is its surface. This is mottled or
stippled in such a way as to give the very
best appearance when painted. Whether a
black -coloured asphalt yard, green fields,
grey roads, or gravel -coloured ballast, the
finish is perfect ; and there is thus no need
of any other simulation of any of these
features. The method of treating the ter-
minal yard, for example, was most simple.
The Treetex was laid, the tracks were fixed
in place, the rails (both running and con-
ductors, and the conductor supports, all
dipped in black paint. Then the whole was
painted over with flat -drying black oils and
the tops of the rails cleaned off.

The Layout Scheme
The scheme of the layout of the first divi-

sion is that of a quadruple main line provid-
ing a continuous run and also approach and
departure offshoots. The through station
-the buildings of which are not yet erected
but the platforms of which may be seen-is
so arranged that when on the continuous
run all trains take the fast inner tracks, and
thus avoid the inconsistency of touching at
the same platforms in repetition. The
various roads of the main line are graded as
required, the steepest incline being about 1
in 60. Five-foot trains of passenger coaches
are the rule, and these, as well as heavy goods
trains, take all inclines without trouble.
The lift bridge, which was built by Mr.
Frazer, is now located near the doorway,
and forms the only impediment to the oper-
ating space throughout the room.

The proposed plan of the second division
is shown in Fig. 4. It must be borne in
mind that between the two layouts there is
a straight double -track run of 9 ft. This
will cross a lattice girder viaduct the whole
of the distance. The main line scheme of
this division will be even more elaborate
than the one already described. There will
be three levels, giving a variant from the
high level of 6 in. and 3 in. There will be
provision for a continuous run, so that time-
table requirements may be adequately met,
and this is secured by means of the cross-
overs on the east side. The stiffest gradient
will be 1 in 44, varying to 1 in 50. As a
means of securing maximum length for the
stations, these were arranged diagonally
with an operating space between them, and
again this space is broken by one impedi-
ment only-an opening bridge. An attempt
has also been made to secure actual working
conditions in both the depots on the second
division. Coaching, locomotive and goods

-111150

wagon facilities are fully provided for. The
main station is located on a " wye," which
has an avoiding line, so that trains may, if
necessary, run right through from the ex-
tremity of the first division to that of the
second.

Trackwork
Some notion of the fascinating complexity

of the trackwork on the main depot of the
completed division may be gathered from
the pictures. In order to cross trains from
the locomotive sheds to the goods yard, all
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three controllers are required to be set in
unison. The introduction of double track-
ing on the main line has added unimaginable
attractiveness to the operation of the lay-
out ; it is possible for trains to have a length
of run on the continuous loops sufficiently
prolonged to allow time for the setting of
the yard tracks, which is a quite intricate
task. There is a well-proportioned dock on
one side of this depot, and the locomotive
department is on the opposite side. Some
notion of the locomotive stud and the roll-
ing stock may be gathered from the photos.
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Fig. 4.-Proposed layout of the second division.
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Is Thought Transference
Possible ?

By H. T. Kirby
The Study of Mental Telepathy Forms a Fascinating Field
of Enquiry. Below We Describe Some Simple Experi-
mentS that Have Been Carried Out by Well-known Scientists

THE possibility of communication out-
side the ordinary channels between
mind and mind, or by telepathy, as it

is popularly called, is a subject which first
attracted serious scientific attention about
sixty years ago, when Professor, afterwards
Sir William, Barrett brought to the notice
of the British Association some remarkable
experimental facts. It cannot be said that
to -day our knowledge in this direction is
much greater than it was at that time. And
yet in these days, when we are turning our
attention to the nature of the mind and the
study of mental processes, can we afford to
overlook so important and so fascinating a
field of enquiry ?

The intelligent man -in -the -street, although
he might occasionally make use of the word
telepathy in conversation, has strong doubts
as to whether there exists any reliable
evidence in favour of this type of communi-
cation. He has probably read that certain
clever stage turns purporting to be based on
" thought reading " are in reality dependent
for their working on an elaborate but unper-
ceived code of signals. He will be aware of
instances where the same thought occurring
simultaneously to two persons when together
has been hailed as evidence of telepathy.
He realises, however, that this sort of thing is
due probably to the same cause operating in
a similar manner to produce a like effect in
persons of similar outlook and interests.

Let us at this stage consider the nature of
the evidence which can be produced in sup-
port of the telepathic hypothesis. The
term " thought reading," commonly em-
ployed in this connection, is somewhat mis-
leading, for it must be understood at the
outset that there is no evidence in favour of
the theory that one person's mind can be
continuously " read " by another. On the
other hand, there exists in the literature of
the subject very strong evidence that
isolated ideas can be communicated through
the agency of telepathy from mind to mind.

A Pack of Cards
The following is typical of the experi-

mental procedure. The person who is the
" thought reader " is referred to as the per-
cipient, the one endeavouring to transmit
the thought is the agent. A pack of play-
ing cards provide suitable material. A card
is turned by the agent who concentrates his
thought thereon. The percipient, making
his mind passive, tries to name the selected
card. No word is spoken, and the perci-
pient is, of course, placed so that he has no
opportunity of seeing the cards. In the re-
corded experiments success is not always
attained It is a simple procedure, '

ever, to estimate mathematically the value
of these partial successes. The chances
against naming correctly a selected card are
51 to 1. For two successive cards the odds
against mere guesswork are 51 x 51 =-
2,601 to 1. The classical experiments
undertaken by Sir William Barrett include
a typical case where 9 playing cards were
correctly named out of a total of 14. The
chances operating against successful guess-
work here considerably exceed 1,000,000 to
1. A study of the results of these experi-
ments provides no satisfactory explanation
as to the mechanism by which the process
is effected. It certainly appears that the
method is " visual." Answers are often
partly correct, and consistent inaccuracies
are exhibited.

Five Symbols
In recent years an investigation has been

undertaken at Duke University, U.S.A.,
with a view to the elucidation of this fas-
cinating problem. In order to provide a
ready basis of evaluation of results, a
special pack of 25 cards was devised con-
taining five similar sets of 5 cards each
bearing a distinctive symbol. A rectangle,
a circle, a cross, a star, and a pair of wavy
lines were selected as being simple devices
not likely to give rise to confusion.

It will be seen that with this pack, each
card being repeated five times, pure chance
will give one correct result in five. The
system adopted was to make a large number
of tests in the manner described. In say,
a thousand tests, calling at random would
give on the average 200 correct answers.
This can easily be tested in practice, and it
will be found that within narrow limits this
proportion is maintained if a sufficiently
large number of trials are made.

But if, in a given case, an average of, say,
300 correct answers per thousand was con-
sistently obtained, it would be clear that we
were witnessing the operation of some factor
other than chance. Many thousands of
tests, under stringent and varied condi-
tions, were carried out, at first with the idea
of discovering suitable subjects. Out of
those tested, mainly students of Duke
University, eight were found to possess the
faculty to a considerable degree. The re-
search work then proceeded with the
selected subjects. No one who studies the
results of the trials, which number more
than 100,000 and cover a period of five
years, can retain any doubt at all as to the
reality of thought transference.

As to the explanation, this appears to be
3 far off as ever. The most obvious theory
-t occurs, especially in these days of

familiarity with wireless transmission, is
that telepathy may be dependent on some
similar type of radiation. This hypothesis,
however, is not supported by the experi-
mental facts. It has been found that with
some of the subjects whose powers were
tested, that a high degree of accuracy far
above the chance level, was obtained over
great distances, in some cases hundreds of
miles. Now, all radiation of whatever
type, light, wireless or X-ray for example,
has one characteristic in common, that its
intensity varies inversely as the square of
the distance. A simple example will make
this clear. The received signal strength at
a given point from a wireless transmitting
station is reduced to a quarter if the distance
between transmitter and receiver is doubled;
at 1,000 times the distance the signal in-
tensity is one millionth.

Transmission over a Distance
As it happens, with wireless transmission

we are in the happy position of possessing
amplifiers, which to a large extent, over-
come the drawback of distance. In the
case of thought transmission, however, so
far no mechanical detector or amplifier has
been devised, and it is quite clear that if
communication is possible over, say 100
miles, then the intensity in the same room
as the sending agent would be so great as to
render transmission over the distance of a
few feet a matter of certainty were the pro-
cess dependent on the dispersion of some
form of radiant energy. In actual fact, for
a given subject, the average of successes is
very largely uninfluenced by distance, and
it would seem that we must look elsewhere
for a solution.

The investigation undertaken by this
American University has demonstrated that
the person who is sensitive in this way is by
no means a great rarity. If within the
walls of a single institution a number of
highly sensitive subjects can be discovered,
it is a reasonable assumption that there are
a good many people who possess this
faculty and are totally unaware of it.

On arriving at this conclusion I resolved
to carry out a series of tests, and I was for-
tunate enough almost at the outset to dis-
cover a suitable subject in my wife. A
casual trial, using the ordinary pack of
playing cards revealed the fact that she was
able occasionally to name correctly an un-
seen card. She was often wrong, but an
assessment of the value of the results
mathematically indicated chances of many
thousands to one against the probabilities
of mere accident. Study of the results
proved interesting, the errors no less than



692 NEWNES PRACTICAL MECHANICS September, 1937

the successes. An ace was several times
given as a three. A glance at the card will
show the probable cause of this confusion.
The card bears three " pips," two in oppo-
site corners, and one in the middle. An im-
perfect visual method of transmission might
well render it as a three. Again, a card
" A " would be named wrongly, but on my
turning up another card " B," then " A "
would be given for this card. No indication
had, of course, been given to the percipient
as to the name of the first card. Some sort
of time lag appeared to operate.

The percipient was totally unable to say
how her information was obtained. " It
just comes to me," was her only explana-
tion. It does not seem that lengthy and
deep concentration on the part of the agent
were necessarily required, for sometimes
when I had turned over a card casually and
selected another on which to concentrate,
she would give the former card of which I
had had but a momentary glimpse.

Further Experiments
Further experiment led to the discovery

of a similar ability on the part of another
member of my family. In this case the

percipient was able to describe the building
up of the ideas in his mind. Sitting in a
relaxed position, eyes closed, he would see
the shape of the pips, i.e. hearts, diamonds,
etc., suggested by shadowy lines, fleeting at
first, then persisting. He found difficulty
in giving anything more than the suit, but
succeeded very well with letters of the
alphabet, being correct in approximately
50 per cent. of the trials. With numbers of
two digits also he showed fair accuracy.
As before, mistakes were of interest as pro-
viding some slight indication of the
mechanics of the process. For example,
the letter " X " was described as a " V "
with " reflection," the number 37 was given
as 87, again indicative of the operation of a
visual factor.

These results show the necessity for the
accumulation of further experimental data.

What are the requisite conditions that
make for successful thought transference ?
This is the elusive question to which we
require an answer.

The process appears to depend upon
extremely delicate mental adjustment.
A calm, and at the same time, an alert
mental state on the part of the percipient

A NOVEL TOOL SEIARPENER
BY " HANDYMAN

A Simple Device for Sharpening Plane
Irons and Chisels

KEEN and accurately sharpened tools
greatly facilitate the work of the
craftsman, being conducive to greater

ease and precision.
The secret of the maintenance of good

cutting edges is to be found in frequent
recourse to the oilstone, but it is not an
easy matter to produce a flawless cutting
edge entirely unaided by hand. However
steady the hand of the workman, slight
" wobble " invariably takes place and the
perfection of the bevel suffers.

With the aid of a simple mechanical
device designed to hold the tool at the
correct angle relative to the oilstone surface,
accurate and sharp cutting edges may be
readily produced.

The plane and chisel sharpener illus-
trated is made from cheap and easily
obtainable materials. The total cost of the
instrument described was less than a shilling.

Construction
It is easily constructed even by the man

with little experience in working with metal.
The actual work involved may be sum-
marised as being confined to drilling seven
holes, making three bends in metal strip,
and soldering at three points. The simple
tool clamping device will hold all sizes
varying from narrow chisels to a 2f -in.
plane iron. The tool is quickly secured and
released. The cutting angle is fully and
readily adjustable. Re -grinding a blunt
tool, as distinct from sharpening, is effected
without fatigue by using a coarse stone.
Where a rotary grinder is not available, an
otherwise too laborious task is thus ren-
dered possible.

The main " body " is a piece of mild
steel 6 in. x 1 in. x I in., a slight bend at
about 30 degrees being made at 11 in. from
one end. Bending is assisted by heating
to redness and hammering to the required
shape, using a brick as an anvil.

The tool holder is made of two pieces of
the same material 3/ in x 1 in. x f in.,

drilled with a k -in. hole at / in. from each
end, to take two threaded bolts, 1/ in. -long,
with round heads and fitted with wing nuts.
This leaves a space of 2/ in. for accom-
modation of a wide tool blade. Mild steel
strip is easily cut with a hack -saw. The
tool holder is joined to the main stock by
soldering one of the 3} in. pieces " T -wise "
to the end nearest the bend.

Soldering
The soldering is accomplished by " tin-

ning " the cleaned surfaces, placing in
contact and re -heating over a gas flame until
the solder melts. When cool the two pieces
will be firmly fused together. The best
flux to use for soldering iron and steel is
" killed " spirits of salts, or zinc chloride
(poison), and it is essential that the sur-
faces to be united shall be filed bright.

List of Parts and Materials
Mild steel strip, 6 in. x 1 in. x in.
Mild steel strip 3/ in. x 1 in. x I in.

(two pieces).
Mild steel strip 6 in. x / in. x / in.

(for roller bearing).
Two -195. -in. threaded bolts, 1/ in.

long, round heads, with wing nuts.
One fin. threaded bolt, 3 in. long,

countersunk head, with ordinary nut
and wing nut.

Wooden roller.
Axle, 2/ in. x f in. diameter brass

rod ; two washers to fit.

is required. Emotion of any description is
detrimental. Any disturbance of familiar
conditions by the introduction of changes
in procedure has the effect of temporarily
reducing the proportion of successful results.

It will be seen that experiments in this
interesting and somewhat tantalising field
of study call for the exercise of patience.
The best method of approach is undoubtedly
by a large number of trials under conditions
where chance alone can give an easily cal-
culated percentage of correct results. A
good introduction is provided by naming
the suit only in the pack of playing cards.
Go through the whole pack at one sitting.
Bear in mind that mere chance will give an
average of one correct result in four.

The pack of playing cards has been sug-
gested because it provides suitable ready-
made material, but other ideas will occur
if any indications are found that the subject
possesses the faculty sought. For example,
letters of the alphabet, simple numbers, dis-
tinctive colours, geometrical figures, and
elementary drawings are all worthy of
attention. In the latter case it is preferable
for the percipient himself to draw the figure
as he " sees " it.

The sharpener
in use with a
plane iron
clamped in

position.

Adjustment of the grinding angle is
effected with the aid of a fin. threaded
bolt with countersunk head 3 in. long,
fitted with ordinary nut and wing nut.

A hole for clearance is drilled in the main -
stock end-if a tap is available a screw -
thread may be cut to fit the bolt. In the
absence of this tool, solder the nut over the
hole by tinning and reheating as before.
The bolt carrying the roller is adjusted by
rotating, and clamped by a wing nut.

The roller may be made from a piece of
wood 1/ in. in diameter, drilled centrally.
In the model illustrated a cotton reel of
similar size was utilised, the ridges being
cut off and sand -papered smooth. The
bearing for the roller is made of /-in. x fin.
mild steel strip bent to shape, drilled for
fin. brass rod for axle. This latter is fixed
by soldering at the ends, or by " spreading "
the metal by hammering, washers being
fitted first to allow easy rotation of the
roller. Alternatively, a small " G " clamp
of / in. x in. metal can be readily
adapted for carrying the roller, the screw
threaded rod being cut short and utilised
as the axle.

The flat head of the 1 -in, bolt is soldered
to the centre of the metal strip forming the
roller bearing. If this joint is made as.
described above, it will resist any strain
likely to be imposed upon it.

A suitable finish is provided by two coats.
of green cellulose paint for the metal parts.
(except bolts and wing nuts, which should
be left bright). The wooden roller should

4;ained black.
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RUST -PROOFING IRON
AND STEEL

MUCH of the metalwork employed by
amateur mechanics and constructors
is composed of iron or steel and, in

many instances, it becomes essential that
such metal parts should be preserved
entirely free from rust and corrosion.

The commonest method of preserving
ironwork from rusting is, of course, to
paint or enamel it or to brush over it
some coating of varnish which will serve
to keep the air out of contact with it.
Such methods have their advantages, but
they cannot be applied in every instance.
One of the drawbacks of varnishing or
painting a metal surface, for instance, is
that the appearance of the surface is
changed, minute markings on the metal
surface which it may be desirable to pre-
serve are filled up and a film or skin of
foreign matter is laid on the surface of the
metal. Paints, varnishes, and enamels all
tend to crack away from the metal surface
in time and thus to expose the bare metal
underneath to rusting influences.

Altering Its Composition
Steel may, of course, be rust -proofed by

altering its composition. By incorporating,
for example, certain proportions of nickel
and chromium with ordinary steel we obtain
the well-known " stainless steel " which is
in a high degree not only rustless but also
untarnishable. Such procedures, naturally,
do not come strictly within the category
of rust -proofing methods for iron and steel
and they are merely referred to by way of
incidental interest.

The best way of rusting -proofing iron
or steel is to rust it ! The statement
may appear to be paradoxical at first, but,
nevertheless, it is a perfectly correct one.
Iron (and steel, also, for it is merely a
special form of steel containing carbon

Steam treatment for screws t Rust -proofing a screw -
head by holding it in a steam jet after heating it to

redness.

and traces of other elements), when it is
exposed to moist air containing traces of
carbonic acid (carbon dioxide), forms on its
surface the well-known and characteristic
" rust " which consists mainly of iron
oxide mixed with iron carbonate. There
are, however, more iron oxides than one.
There is, for instance, a black iron oxide
containing a minimum proportion of
oxygen. If, by chemical means, the surface
of the iron and steel is oxidised to this black
oxide an exceedingly fine and hard coating
of the oxide is formed which resists all

further oxidation.
Hence iron in this
chemically -oxidised
condition becomes
highly rustproof
and changes very
little in appearance.

Oxidising Iron
Articles
We may oxidise

iron articles by
heating them to red-
ness and then
holding them in a
jet of steam escap-
ing from a kettle
of boiling water.
This process is, in-
-ed, the basis of

SomePractical

Methods for
the Amateur

the Bower-Barff process of rust -
proofing iron and steel articles. By
means of it, the iron becomes coated
with an extremely fine layer of black
iron oxide which resists all further
oxidation. On the small scale, this
method of rust -proofing is only suitable
for treating nails, screws and other
small articles which can be conveni-
ently held in a small steam jet after

being heated to redness.
Another method of rust -proofing steel

or iron articles consists in immersing them
for a few minutes in a bath of molten
saltpetre. Here again, however, the
method is only applicable on the small
scale to diminutive articles. It has been
employed frequently for the blueing of

clock hands, a quick
dip of the articles
into the molten
saltpetre being suf-
ficient to obtain a
blue -black colour-
ation on their sur-
faces.

A very service-
able oxide -coating
on iron and steel
articles may be ob-

tained by rubbing the articles
over with a paste made of thick
oil and fine sawdust and in heat-
ing them on a shovel or an iron
tray over a slow fire until the
oil paste burns completely away.
The articles are then scrubbed

under hot water
and dried quickly.
A dull greyish -black

Coslettising at home. A simple method of
applying this well -frown rust -proofing process

on a small scale.
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finish-the characteristic " burnt -oil finish "
-is thus obtained. It is suitable for all
indoor metalwork, but it is doubtful
whether iron and steel articles so treated
would stand up to rusting influences in
permanently exposed situations.

The Use of Oil
All the above " oxide coatings " on iron

and steel are much improved in rust -
resisting efficiency as well as in appearance
by having oil rubbed over them. The oil is
absorbed and tenaciously retained by the
extremely fine particles of black oxide
formed on the iron or steel objects much in
the same way as dye is absorbed and re-
tained by cloth. This extremely fine oil
film, together with the fine particles of
black oxide present upon the metal surface,
confer very high rust -resisting properties
to the latter.

By far the most popular rust -proofing
method for iron and steel articles is the
coslettising process, a method which was
originally devised in 1907 by Thomas
Watts Coslett, an English chemist, but
developed in America. Coslettising is very
simple to carry out. The iron or steel
articles to be treated should be well -
cleaned, preferably by having been pre-
viously immersed in a bath of weak sul-
phuric or hydrochloric acid for a few
minutes to dissolve away their surface
impurities. After a brief rinse in clean
water, the cleaned articles are immersed
in the hot coslettising bath which consists
of a moderately dilute solution of phosphate
of iron (ferric phosphate) containing a
small amount of phosphoric acid.

To prepare this solution we may add
about a dessertspoonful of phosphate of
iron to every quart of water used. The
phosphate of iron will not dissolve in the
water alone, but on adding a few drops of
phosphoric acid to the water it will dissolve
readily.

Coslettising
The method of coslettising is clearly

brought out in the photograph accompany-
ing this article. The coslettising bath is
heated by being rested over a saucepan
containing boiling water. The articles

to be coslettised should be immersed in
the bath for about half an hour, being
frequently turned over in order to ensure
that the chemical action takes place equally
all over their surfaces. The steel and iron
articles turn grey almost immediately
after they have been immersed in the bath.
Bubbles of hydrogen gas are evolved from
their surfaces, but the metalwork is not
dissolved away.

After half an hour's immersion in the
hot (nearly boiling) coslettising bath, the
articles should be withdrawn, well washed

Obtaining a "burnt -oil" finish. A straightforward
method of rust -proofing steel and iron articles by cover-
ing them with a paste of sawdust and oil and by heat-

ing them on a shovel over a slow fire.

in water and dried. At this stage they will
have a grey colour, but on being rubbed
over with oil they will acquire a soft
dull -black finish and will be absolutely
rust -proof. The fine " film " formed on
the metal surface is composed of a mixture
of iron phosphate and iron oxide. This
protecting " skin " is so exceedingly thin
that it follows the contours of every
microscopic irregularity on the metal
surface. Yet it is hard, tough, and
extremely wear -resistant.

Coslettised iron and steel may, of course,
be painted, varnished or enamelled, such
surface films adhering extremely well to
the treated metal surface.

The commercial rust -proofing process
known as " Parkerising " is merely another
form of coslettising and was originally
developed in America by the Parker
Company, of Detroit. It consists essenti-
ally in the employment of patented mixture
of iron and manganese phosphates in the
rust -proofing solution. Another similar
modification is the process known as
" Bonderising," which is commercially
employed to form a base -coating on iron and
steel for finishing with paints and lacquers.

For amateur use, however, the process
of coslettising is efficient, inexpensive, and
easy to apply. The phosphate bath need
never be discarded. All it requires are
occasional additions of phosphate of iron
in order to keep it up to strength.

" Granodising" Process
By immersing iron and steel in a hot

solution of zinc phosphate acidified with
phosphoric acid, rust -proof coatings may
be formed. This particular bath lends
itself to electrolytical employment, the
" granodising " process of mat -proofing
consisting simply in making the iron or
steel article under treatment the cathode
or negative electrode of the bath, the
positive electrode being a plate or rod of
carbon. Iron and steel articles which have
been " granodised " in this manner acquire
a dense black' coating which is highly
resistant to all atmospheric influences.
An advantage of the granodising process
is that it can be applied to articles of zinc,
cadmium and other metals, in addition to
those of iron and steel. The granodising
electrolytical process can be operated on a
small scale by means of a six -volt accumula-
tor, the distance between negative and
positive electrodes in the bath being kept as
small as possible. Granodising gives a
thicker coating to the metal surface than
coslettising -and the thickness of the rust -
resisting film formed on the metal may to
a large extent be governed by the current
strength of the bath and the duration of
the treatment.

THE EYES OF TELEVISION
How Photo -Electric Cells play an Important Part in
the Transmission and Reception of Televised Scenes
THE remarkable success of the public

television service in Britain in recent
months has given a new popular interest

to photo -electric cells, which are sensitive
to visible light and play an important part
in the transmission and reception of tele-
vised scenes.

Their development began with the work
of Elster and Geitel, who by 1895 had dis-
covered both the high sensitivity to visible
light of potassium sensitised by a hydrogen
discharge and the use of gas magnification
to increase the output. From that date
until 1929, photo -electric cells used for all
engineering purposes were Elster-Geitel
cells, having cathodes of sensitised potas-
sium and a gas -filling of argon or other
rare gas.

About 1929 the high sensitivity of the
caesium -oxygen -silver cathode was dis-
covered and by 1932 had completely re-
placed the sensitised potassium cathode ;
but gas -filling was still used to increase the

output, although it is less effective than in
cells with potassium cathodes.

But meanwhile another development was
proceeding. About 1920 the G.E.C. turned
their attention to photo -electric photo-
metry, that is to say, the use of photo-
electric cells in place of the eye for measur-
ing the light output of lamps. They real-
ised at once that the gas -filled cell was un-
suited for this purpose, because its output
is never a simple function of the light inci-
dent on it. They therefore determined to
develop the vacuum cell in which there is no
gas -filling, and sensitivity is sacrificed to
accuracy. All photo -electric photometry
is now conducted with vacuum cells, and
most of it-at least in this country-with
cells of types developed by the G.E.C.

The advantages of vacuum cells over gas -
filled cells in everything but sensitivity
proved to be so great that ever since the
new cathodes made the gain derived from
gas -filling less important, the G.E.C. have

looked forward to a time when gas -filled
cells would be abandoned for all except
special purposes and vacuum cells would
become the standard cells for all normal
uses. They have done everything they
could to hasten the arrival of that time.

The prescience was justified when tele-
vision became a fact. For here at last was an
art of great industrial importance for which
gas -filled cells were definitely useless in
view of the high frequencies involved, and
only vacuum cells could be used. They
were in a position immediately to supply
cells already developed and suited for the
new art. Their experience enabled them
also to produce immediately cells adapted
for special television purposes, such as the
large cells for spot light scanning.

The same technique enabled them rapidly
to make use of the suggestion to use secon-
dary emission, rather than gas -filling, to
increase the sensitivity-a suggestion that
had been made many years ago, but re-
mained dormant until the discovery of the
great efficiency of the caesium -oxygen -silver
cathode as a secondary emitter as well as a
primary cathode. They quickly developed
a suitable cell, using a single stage of secon-
dary emission, and electron multipliers,
using many stages, in the manner first
suggested by Slepian and developed by
'worykin.
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QUERIESawa
ri\1 ENQUIRIES

SILVERING BRASS
" I HAVE a recipe for silvering brass

composed of 1 oz. mercury dissolved
in 2 oz. nitric acid (commercial) and 20 oz.
water added when fumes cease. This
mixture silvers immediately, but does not
last, as after 7 or 8 hours all traces of
silver disappear.

" Would the addition of nitrate of silver
improve the mixture ? Can you recom-
mend any improvement or alternative
mixture ? I intend manufacturing the
mixture for sale, and would it be profitable
as a spare time job ? Are the fumes
mentioned poisonous ? ". (A. J. U., Foula.)

THE " silvering " process which you
I describe is a very well-known one, but

it is of no practical value, since, as you
yourself point out, the layer of deposited
mercury on the surface of the brass quickly
disappears. The mercury film is lost
mainly through the volatilisation of the
metal, although a little of it sinks into
the brass and is thus lost to view. The
" silvering " can be rendered somewhat
permanent by varnishing the bright surface
of 'the metal.

The addition of silver nitrate to the
mercury solution would not have any
desirable effect. On the contrary, it
would result in a greyish or blackish
deposit being produced on the brass.

We do not advise you to attempt to
make the mercury silvering solution com-
mercially, for the reason that the results
obtained from the use of the solution
are impermanent and, therefore, dis-
appointing.. Bear in mind, also, that all
soluble salts and compounds of mercury
are highly poisonous and, as such, come
under the new regulations for the sale
and distribution of poisons.

The red fumes evolved when mercury
dissolves in nitric acid are very definitely
poisonous when breathed in any other
than small quantities.

ANHYDRONE

" HAVE recently seen in ' PracticalIMechanics
' an account of a new, or

newly marketed  chemical with a very
great power of absorbing damp.

" Could you tell me about it ?
" I believe it was quite a new thing-

not simply a new form of some well-known
substance." (E. H., Bucks.)

THE
material to which you refer is

anhydrous magnesium perchlorate, which
is sometimes known by the trade name,
Anhydrone. It is an extremely powerful
absorbent of damp and moisture and is,
therefore, an energetic drying agent.
It is a rather costly material, its retail
price being in the neighbourhood of 2s. 6d.
per ounce. Supplies of magnesium per -
chlorate may be obtained from The British
Drughouses, Ltd., Graham Street, City
Road, London, N.1.

A stamped addressed envelope, three penny
stamps, and the query coupon from the current
Issue, which appears on page 699, must be enclosed
with every letter containing a query. Every query
and drawing which Is sent must bear the name and
address of the sender. Send your queries to the
Editor, PRACTICAL MECHANICS, Geo. Newnes
Ltd., Tower House, Southampton Street, Strand,

London, W.C.2.

FLASHLIGHT POWDER

"
CAN you tell me the ingredients and

%-oprocess used in making flash powder
for photographic flashlight work ? I believe
there are two kinds, one very rapid burning
and the other almost smokeless, but more
slow burning. If this is so, could you
give me particulars of both." (H. S.,
Bucks.)

THERE are several varieties of flash-
light powders, the simplest of which

is fine magnesium powder. This is blown
into a flame and it gives a comparatively
long illumination period. A mixture of
6 parts of magnesium powder, and 9 parts
of potassium chlorate makes a rapid
burning flashlight mixture. Another
effective mixture consists of magnesium
powder, 16 parts, potassium perchlorate
10 parts, potassium chlorate, 2 parts,
and potassium nitrate (saltpetre) 12
parts.

The greatest care should be taken
when compounding flashlight mixtures,
and they should be made in small quantities
only. It is essential that all the in-
gredients should be perfectly dry, otherwise
the flashlight powder will ignite badly,
and will splutter badly when burning.

A DISAPPEARING INK
" I AM anxious to Obtain a formula for

an ink which will, in the course of
24 to 48 hours, become invisible. This is
to be used in obtaining a special effect in a
mystery film which a group of amateurs
(including myself) are producing.

" We have tried a number of different
solutions including copper sulphate and
powdered gall without success and we
know that there is such a solution, as I have
a faint recollection of using one some years
ago, but cannot remember the ingredients
now. The only thing of which I am certain
is that the ink vanished within 24 hours
after writing, and I seem to have a faint
remembrance of zinc (oxide or chloride ?)
being one of the ingredients, but cannot
say for certain." (G. R. C., Ayr.)

YOU require a disappearing ink, not an
" invisible " one. About the most

satisfactory ink of this nature is the
following one:

Dissolve in 100 parts of water 1 part
of lead nitrate (or acetate) and approxi-
mately 1 part of uranium acetate. After
complete solution has been effected, dis-
solve in the liquid 1 part of bismuth
citrate and then add drop by drop a
moderately strong solution of sal ammoniac
until the liquid becomes clear. Finally,
add to this solution a few drops of a strong

un arabic solution.

PELMANISM
Doubles uour Efficiencu

aid

Increases dour Earning Power

PELMANISM
eliminates from your mind

those weaknesses and failings which
handicap so many people in every sphere of
life. Amongst these mental handicaps are :
-Indecision -Shyness
-Forgetfulness -Feeling of Inferiority
-Mind -Wandering -Procrastination
-Morbid Thoughts -Depression
-Self -Consciousness -Lack of Confidence
-Timidity -Weakness of Will
and many others could be mentioned.
There is no need for these failings to haunt
your life. There is no need for you to be a
failure in a world full of opportunities.
Pelmanism will rid your mind of these ob-
sessions and failings and give you a new out-
look on the " glorious possibilities of life."

Develops Valuable Faculties
But Pelmanism does more than eliminate

failings. It awakens dormant faculties.
It develops powers you never thought you
possessed. It strengthens mental attri-
butes which are valuable in every career and
every aspect of living. It develops-
-Initiative -Organising Power
-Will -Power -Resourcefulness
-Judgment -Courage
-Concentration -Tactfulness
-Moral Courage -Presence of Mind
-Observation -Punctuality
-Business Acumen -Personal Magnetism
-Salesmanship -Decision
-Self -Confidence -Forcefulness

and a Reliable Memory.
And it develops your mind as a whole and
gives you a balanced and well -poised brain.

Pelmanism fires you with energy and
determination, and shows you how to suc-
ceed. It develops the qualities that mark
you out for promotion. It enables you to
work more quickly and efficiently. It
makes you worth more to your employer,
and, therefore, sooner or later-and perhaps
sooner than you expect-it enables you to
earn more.

Pelmanism is a sure way to success if you
will give it your loyal effort, your honest
endeavour, and a regular and definite
amount of time until you have completed the
Course. A sustained effort over a period of
but a few weeks will yield you dividends
that will last you your whole life through,
and give you a steadying encouragement in
times of stress, indecision, or fatigue.

We shall be glad to send you a copy of
" The Science of Success," 48 pages, post
free. You can make just a bare application
by letter or postcard. Your inquiry will be
regarded as a confidential communication.
You are sure to be interested in at least one
of the people who, in " The Science of
Success," speak highly of Pelmanism from
practical experience.
Write for your Free Copy to -day to :-

Pelman Institute,
(Established 4o years)

130, Pelman House, Bloomsbury Street,
London, W.C.1.

PELMAN (OVERSEAS) INSTITUTES: PARIS, 8o
Boulevard Haussmann. NEW YORK, 271 North
Avenue, Nov Rochelle. MELBOURNE, 396 Flinders
Lane. JOHANNESBURG, P.O. Box 4928. DURBAN,
Natal Bank Chambets (P.O. Box 1489). CALCUTTA,
102 Clive Street. DELHI, so Alspors Road. AMSTER-
DAM, Damrak 68. JAVA, Malabanveg, Malang.
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Viniveritv
Cotresponbence

College
Founder: WM. BRIGGS, LL.D., D.C.L., M.A., B.Se.

Principal: CECIL BRIGGS, M.A., M.G.

Students are prepared for

MATRICULATION
Intermediate and Degree

Examinations of London University

University Correspondence College,
founded in 1887, has a resident staff
of Specialist Tutors-graduates with
high honours who are experienced
teachers. Fees are extremely low,
and may be paid by instalments.
Over 1,000 U.C.C. Students pass
London University Examinations each
year. 5,996 matriculated during the

twelve years 1925-1936.

* Free Prospectus
giving full details of Courses, tees, Tutors,
Library, and other advantages, together with
Free Guide if exam. is mentioned, may be

had post free from the Registrar,
62 Burlington House, Cambridge.
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Finding wife), in
tears 'midst a
flood,

Thomas turnednot a hair
(he's no dud),

But remarked
with a smile,

"You stop your
leak, and I'll

With FLUXITE
nip the pipe's
in the bud!"

See that FLUXITE is always by you-In the house -
garage - workshop - wherever speedy soldering is
needed. Used for 30 years in government works and by
leading engineers and manufacturers. Of Ironmongers
-In tins, 4d., 8d., 1 4 and 2/8. Ask to see the FLUX-
ITE SMALL -SPACE SOLDERING SET-compact but
substantial-complete with full instructions, 710.

Write for Free Book on the ART OF " SOFT " SOLDERING
and ask for Leaflet on CASE -HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.

TO CYCLISTS I Your wheels will NOT keep
round and true unless the spokes are tied with
fine wire at the crossings AND SOLDERED.
This makes a muck stronger wheel. It's
simple - with FLUXITE - but IMPORTANT.

THE FLUXITE GUN
is always ready to put
Flusite on the soldering lob
instantly. A little pressure
places the right quantity on
the right spot and one charg-
ing lasts for ages. Price 1/6.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIHES ALL SOLDERING
FLUXITE Ltd.. Dept. P.M., Dragon Works, Bermondsey St.. S.E.I

Written characters in this ink are quite
invisible until they are exposed to the
fumes of sulphuric acid or washed over
with a very dilute solution of this acid.
Thereupon they turn brown, but fade
away in the course of a few hours, the
fading time depending upon the intensity
of the sulphuric acid treatment.

Other disappearing inks can be made
from various aniline dye solutions to which
a little bleaching powder and a few drops
of hydrochloric acid have been added.
Such inks fade especially in the presence
of sunlight. A solution of oxalic acid
containing a little hydrochloric acid will
often (although not always) bring about a
rapid fading of characters written in
ordinary blue -black ink when washed over
the latter.

It should be noted that even " invisible "
inks show faint traces on glazed paper.
For complete fading or invisibility, the
characters should be written on unglazed
paper.

PLASTICS
"("AN you give me any information"CAN

the following plastics-
' Catalin," Formica," Plaskon ' ? I am
most interested in Catalin.'

" Can you also tell me, if and where it is
possible to obtain any of these plastics in
Britain ?

" I would like to know how to make
' casein.' I believe it is a product of milk,
but don't know how it is produced."
(E. J. R., Edin.)

The plastic compositions which you
mention are of American origin and

you may have difficulty in obtaining them
in this country. They are synthetic
resin products obtained by the condensa-
tion of phenol with various compounds,
such as casein, formic acid, etc. For
further particulars as to whether they are
retailed in this country, we advise you to
write to Messrs. F. A. Hughes & Co., Ltd.,
204-206 Great Portland Street, London,
W.1, or to General Plastics, Inc., North
Tonawanda, N.Y., U.S.A.

Casein is best obtained by the coagulation
of milk with rennet. A quart of good
clean milk should be maintained at blood -
heat (about 98.6° F.) and one or two ces,
of rennet added. The milk should be
stirred and it will begin to coagulate.
After the coagulation process has been
completed, the separated casein is filtered
off and dried slowly in a warm oven.

Rennet is best obtained from dealers in
dairy products and the like.

Casein can also be precipitated from
milk by the addition of small amounts of
acetic, lactic or sulphuric acids, but for
all plastic -manufacturing processes, the
" rennet casein " is found to be the best.

THE P.M. CANVAS CANOE
" AM thinking of building the P.M.

'canvas canoe as described in the July
issue.

" I understand the method of construction
as explained in the text, but do not quite
follow how you manage to get items 1 and 5
in the list of materials.

" I follow the other items and find that
when they are put to their correct uses I
have the 11 ft. keel of 18 in. by in. deal
and the centre ribs and side ribs (16 ft. in all)
of 2 in. by 1 in. all to be made from items
1 and 5.

" Items 1 and 5, as you no doubt know,
are

12 ft. deal, 2 in. by 1 in.
9 it. length 2 in. by /- in. deal.

I thus do not follow how the keel and r,

could be made from this amount of material.
" I would be pleased if you could advise

me on this point.
" Could you also tell me the approximate

figure for the cost of the entire list of parts
so that I can have a check on my dealer ? "
(J. B., Cheshire.)

WITH regard to the first question, the
materials list should read two 9 ft.

lengths 2 in. by 1 in. for item 5, therefore
another 9 ft. length is required.

The cost of materials varies somewhat
with locality, but should not exceed £2 5s.

Canvas suitable for the canoe is obtain-
able from G. J. Montague and Son, 144 Bay -
ham Street, Camden Town, N.W.

Two grades are suitable. Balloon fabric
at Is. ld. per yard ; White duck (superior)
at 2s. per yard.

The widths are in each case 40 in. and
8 yards will be required.

BUILDING A MOTOR -BOAT
" I AM constructing a motor -boat with a

hull the same dimensions as your
folding outboard motor -boat, as described
in the ' Practical Mechanics ' dated May,
1937. This boat will not be folding, and in
it I want to instal a 350 c.c. o.h.v. A. J.S.
motor -cycle engine. Will you give me
details as to whether a direct drive, or a
geared drive, by utilising the three speed
gear box as fitted to the machine, will be
best ?

" I should obtain a gearing of about
5 to 1. Please give me type of propeller
for above engine. May the line of propeller
be at any reasonable angle to the keel of
the boat ?

" Have you any idea as to how one can
fix the above engine, etc., as an in -board or
out -board motor, and which would be
most efficient?

" Could you kindly give me the addresses
of firms supplying fittings and materials
for use with the engine, etc., as described ? "
(F. S., Bath.)

WE regret that the scheme you suggest
is not really practicable, for the

following reasons:
(1) The engine is too large and heavy

for the class of boat.
(2) As it is air cooled, a fan would have

to be fitted and even this method is not
really satisfactory for anything but very
short runs.

(3) The propeller could not be at 90
degrees to the keel as there would not be
enough shaft height to install the motor
and in any case there would be insufficient
immersion for the propeller.

The only way would be to fit an inclined
shaft and put the engine well forward.

The most suitable propeller would be
a 10 -inch reversing one supplied by Messrs.
Wortham Blake, Whetstone, London, N.20,
who also supply all fittings.

We do not advise you to carry out the
scheme, which we feel would end in dis-
appointment. The total cost of fitting a
fan to the engine, purchase of propeller
and shaft, installation and sundry fittings
would be in excess of the cost of a second.
hand light weight out -board motor which
would be far more satisfactory.

FOLDING SPEED BOAT
" W ITH reference to your folding speed

boat.
" I have tried several timber merchants

for the plywood you specify, but I find I am
unable to get sheets longer than 7 ft.
Would you kindly tell me where I can
obtain it in the necessary 10 -ft. lengths ? "

M., Sussex.)
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THE plywood necessary can be obtained
from Messrs. J. Williams and Son Ltd.,

Christchurch Road, Colliers Wood, London,
S.W.19.

It has to be specially made up, as it is
special marine quality built up with
waterproof glue. It is, however, expensive.

Masonite is suggested as an alternative
and is obtainable in any quantity from the
same firm. They will quote you for either
on receipt of your inquiry.

ACIDS
1. " U OW do acids-nitric, sulphuric,

fl hydrochloric, etc., dilute and con-
centrated-react with non-metals ?
know that nitric acid forms iodic acid
with iodine and sulphuric acid with sulphur,
but do not know if nitric reacts with other
non-metals.

" 2. Is water a poor conductor of
electricity ? If so, why is one more liable
to an electric shock when touching electrical
apparatus with wet fingers than with dry
ones ? If water is not a poor conductor,
why must sulphuric acid be added to water
before electrolysis can take place ?

" 3. Can you recommend a wireless
and,'or television book which gives full
details, in a non -technical way, of how
these inventions work ? " (H. M., West
Kensington, W.14.)

1. TO answer this question would entail
the writing of quite a substantial

volume. There are about twenty non-
metallic elements and many of them
react with the acids you mention in a
variety of ways. We feel sure, therefore,
that you will realise that your query
could not possibly be answered here.
Generally speaking, the non-metals are
difficultly soluble in mineral acids, but for
details of their interaction with these acids,
we must refer you to any modern textbook
of inorganic chemistry.

2. Pure water is a very bad electrical
conductor, but when it contains a trace
of dissolved salts, acids or other impurity,
the liquid usually becomes an effective
conductor of electricity. The moisture
on the skin is highly charged with chemical
salts. Hence it conducts electricity reason-
ably well-sufficiently well, in fact, to
pass a death -dealing amount of electricity
to the body.

3. The Wireless Constructors' Encyclo-
pcedia, 58.; or by post, os. 6d. The
Television awl Shortwave Handbook, price
38. 6d., by post 4s. Both books are
obtainable from the Wireless Book Dept.,
Geo. Newnes Ltd., Tower House, South-
ampton Street, Strand, W.1.

CHEMICAL EXPERIMENTS
" 1. ("OULD concentrated solution of

-chloride of lime be made with
powdered chloride of lime, if so, what is
the method of mixing ?

" 2. Is it possible to make saturated
solution of acetate of lead, and if so, how ?
The above solutions are used for accumula-
tor plates. No. 1 being used for turning
red lead and sulphuric paste into lead
peroxide on positive plates. No. 2 being
used in conjunction with zinc to form
crystals for the negative plate. The in-
formation I have at hand is rather meagre
on this part of the experiment. " (C. P.,
Stockwell, S.W.9.)

1. I T is not possible to make up a con-
centrated solution of chloride of lime

(bleaching powder), since this material is
not very soluble in water. The best you
can do is to place some chloride of lime

NEWS
For "Fidelity Fans"

TO ANY NORMAL

RECEIVER

Stentorian
ALL -WAVE SETS
For those who buy
' ready - made' Radio
For listeners who listen carefully, but
have no time to build the sort of set they
like, this new range of sets is marketed.

Although not special " one -station "
receivers on the contrary they have
world-wide range - their quality of
reproduction is well ahead of normal
standards.

Prices, which will be publicly an-
nounced shortly, will be no higher than
those of ordinary receivers.

FIDELITY & PRECISION
The makers, in their determination to maintain
high quality and precision workmanship, are delib-
erately restricting output irrespective of demand.
There will, however, be enough Stentorian sets
to provide stocks for many good dealers.

R A DIOLYIVI PIA
T Shows these andA

other items

ADVT. OF WHITELEY ELECTRICAL

Modified Mentoriait
brings increased fidelity

The New
Stentorianand its
response
curve.
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Any improvement on the well-known Sten-
torian's amazing ability to " straighten " a
long-range set's output curve has by many
been considered unlikely. That feat has,
however, been achieved this year in an un-
mistakeable manner - as a few minutes'
listening will show you. Prices remain ex-
tremely reasonable.

Senior (Type 38S) . .

Junior (Type 38J) . .

Baby (Type 38B) . .

Midget (Type 38M) . .

42/-
32/6
23/6
17/6

The first three are also available in handsome
cabinets; Senior and Junior cabinet models are
also incorporating distortionless constant im-
pedance volume controls and button switches
for "Long Arm" remote switching. Your
dealer will gladly show them.

HIGH PRAISE FROM
WELL-KNOWN EXPERT

Mr. F. J. Comm, the well-known scientist,
has repressed the following opinion:-

" In search for the ideal a product remains
the best of its class only whilst there is no other
standard by which to judge it. In the design
of speakers, as in all scientific matters, we must
either progress or retrogress --we cannot stand
still. The measure of progression is the degree
of improvement over previous efforts. OneS
again it is my pleasure to congratulate your

engineers on the immense step forward which you have made
with the new 1938 Stentorian. TAG is an even greater im-
provement on your 1937 models than the latter were over the 1936
models, and the listener is fortunate indeed in having at their
command a speaker sensitively responsive from the lowest to the
highest frequencies encountered in radio. Good and Dad sets
will be improved by it. It is an important advance in speaker
technique."

RADIO CO. LTD., MANSFIELD, NOTTS.
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ADDED HEIGHT
and Greater Fitness

Can be yours with the aid of one box of
Challoner's Famous Formula . . .

H.T.N. TABLETS
and easy *stem. Well tried and safe. No
strenuous exercises or old-fashioned appliances.
If one box is insufficient, we guarantee to
supply a further box FREE. G. Y. (Watford)
writes: "I have never had confidence in any
system till I tried yours, now I've gained in
height, weight and fitness." Act now l Full
particulars lid. Sample 7id. Book on height
improvement 3d., stamps or P. O. only. Sent
under plain sealed cover. Colonial Air Mail
reply, except S. and E. Africa, 1/- extra.

THE CHALLONER CO. (late of Bond St)
Department M8I. Laboratory and Works :
HYDE HEATH,AMERSHAM,BUCKS

For a well -paid post
study at home with The
T.I.G.B. Write NOW
for this great Guide
containing world's
widest choice of en-
gineering courses -
covering all branches -
and which alone gives
the Regulations for
Qualifications such
as A.M.Inst.C.E., A.M.I.
Mech.E. , A.M.I.E.E.,
etc. Training until
successful guaranteed.

The Technological
Institute

of Great Britain,
123, Temple Bar r,
House, London,

E.C.4.

(Founded 1917.
20.000 Successes.)

Engineers'
Guide

To
Success

WHY NOT BE FIT?
It takes only a few minutes a day
with the correct exercises and
advice. BE FIT and increase
your measurements all over.
Garrad's Physical Training
Course with Steel Spring Chest
Expander included will cost you
only 8/66. and will help you to a
fit body and a healthy outlook
on life. Send now for full
Particulars to: GARRITD'S,
20, Durham Road, FELTHAM,
Middx.

BLUSHING
FREE to all sufferers, particulars of

a proved home treatment that
quickly removes all embarrassment, and per-
manently cures blushing and flushing of the
face and neck. Enclose stamp to pay postage
to Mr. M. Temple (Specialist), " Palace
House," 128 Shaftesbury Avenue (2nd
Floor), London, W.I. (Eat. 35 years.)

bottle, fill the bottle up with cold water
and then shake the liquid until no more
of the chloride of lime dissolves. The
filtered liquid will then comprise the
strongest obtainable solution of chloride
of lime. If you attempt to dissolve the
chloride of lime in hot water, it will partially
decompose and will give off a proportion
of its active element -chlorine.

2. You can make lead acetate by dis-
solving lithage (lead oxide) in acetic acid
and by concentrating the filtered liquid
from this operation until it crystallises out.
To make a saturated solution of lead
acetate, dissolve lead acetate in hot water
until the liquid will take up no more.
On cooling, crystals of the salt will be
deposited and the clear liquid above them
will comprise the required saturated lead
acetate solution.

PROTECTING A BICYCLE PUMP

AM enclosing sketches of a deviceI

which I have recently made and fitted
to my own cycle with great success. The
device is easily slipped on and off and
definitely does protect the pump from
being stolen.

" I should be much obliged if you would
let me know if you think it a marketable
proposition, and if so, what firm would be
the best to approach for manufacture ? "
(A. M. D., Lincs.)

THE improved clip for preventing theft
of inflators from cycles forms fit subject

matter for protection by Letters Patent,
providing, of course, that the invention is
novel, which is believed to be the case.

You are advised to file an Application
for Patent with a Provisional Specification
which will give you protection, at the
least ccist, for about 12 months, during
which time it should be possible to ascertain
if the invention is likely to prove a com-
mercial success. After the invention has
been protected, you can approach likely
manufacturers of cycle accessories, such as
Terry's of Redditch. It would be advisable
to submit a well -finished sample, since
manufacturers are more likely to be
interested in an actual sample than a
drawing.

STARGAZING FOR
AMATEURS

(Continued from page 652)

The abnormal period of Comets 1937
(Wilkes -Peltier) though uncertain, shows
some resemblance to those of the comets of
1532, 1661 and 1779. The discovery of a
new comet was reported at the time of
writing these notes. It was then in the
" Dipper " (Draco) and nearest approach to
the Earth on August 10th was predicted ;
naked -eye visibility was also expected.

* * * * *

Investigations of certain seemingly star-
less areas in the Milky Way where it tra-
verses the southern constellations Argo,
Centaurus and Scorpio, suggest that our
solar system may be moving in a vast non -
luminous nebula. It is further deduced
that, prior to plunging into this gloomy
region of space, the Sun and planets were
without their attendant comets and me-
teors ; the latter being supposed to belong
to the dark nebula.

ELECTRADIX BARGAINS
A Plain Scale
MAGNETIC
IF COMPASS
for experimenters. In-
dicates current flow,
aerial bearings, visual
tuning, &c. See P.W.
gPials3,5, bra.).

ss
bsood. yB. e v eAl

British Ai
only

TELESCOPES. Navy Telescopes, haintdemspoftotrere,"257; Gun
type 17/8.
TICK PERISCOPES, 31' x lir, mirror with cover and swivel

holder, 9d.
IMMERSION HEATERS. 110 volts, 2/8 ; 220 volts, 3/8 ; Hot-
plate, 110 volts, 500 watts, 8/6 ; 660 watts, 5/. ; 3 -heats, 220 volts
hand Motor Blowers, 17/8; Wax Heaters, 100.250 volts, 16/-;
Bowl Fires, 220 volts, bronze finish, 9/8 ; i kw. Bar Fire, 7/8 ;
1 kw. 220 volts, 17/8 ; Elec. Curling Tongs, 220 volts, 5/. ; Elec.
Heating Pads, cloth 9' X 7', with flex and adaptor, 12/8.
TELEPHONES for HOUSE, OFFICE, GARAGE, and Field Sports.
Table, Wall and Waterproof Portable, from 10/-. Headphones
for short-wave radio, etc., 2/9 pair. Telephone wire 56/- mile.
SWITCHES. We have some super -grade ultra -short switches.
Contacts on ribbed pedestals D.P.0.0., 7/8. Resistance Box Switch

of mountedb 10-wayxbaee ed. and
R.I. ttflwyarm, 74 /..89. Larger type with two sets

CONTROLS. 20 -way Stud Switches on panel, two contact arms
and ring for 10 amps. 7 -way Stud Switches on 21 -in. paneLin and
out sockets, 1/9. 10 -way D.P. ebonite mounted, 8 amps., 5/8.
12 -way D.P. ditto, 5 amp., 4/-. Aerial D.P.0.0. on ebonite, 3/8.
LIGHT DUTY Switches for Wave -change and Semi -rotary D.P.C.O.,
8d. R.A.F. Switch Boxes for 3 circuits, rocker type, 1/3. 6 -way
Rocker -toggle, 2/-. 8 -way ditto, 3/8. Yaxley and Rex Wave -
change DX., 3 -way, roller contact, new, 1/3. Bulgln 3 -point Wave -
change, 9d. Tunewell S.P. on -oft semi -rotary, 8d.
MAGNETIC SWITCHES. Automatic. 2 to 4 amps., 7/8 ; 6 amps.,
10/. ; 10 amps., 12/. ; 15 amps., 14/- ; 20 amps., 18/-. Relays, 8/8.

MAKE YOUR OWN RECORDS AT HOME
The FEIGH RECORDER fits any
Radiogram and is positive drive
by worm gear and rack. 27/6- Only - - -
Blanks 4/- doz.
METERS. For fault Ending, etc.
Bargain line in portable moving
coil by Everett Edgcumbe, 40 to
120 volts for home conversion to
multi -range, 21/8. Western flush

pArCe.,12m40iliviamm.,
25;4! erg' 0-30 or 0-100, 17/8 each. E.E. voltmeters,

MEGGESS as new. Direct Reading .001 ohm to 10 mega. Long
scale dial for Resistance measurements, 100, 250 and 500 volts,
from S5. SILVERTOWN Portable Teeter. Combines Wheat-
stone Bridge, Galvo, shunts and ratios, as new, 68. G.P.O.
Plug -In Bridge Resistance Boxes, to 8,000 ohms, 60/-.
SCHOOL CUM PROJECTOR 35 m/m steel enclosed for L.0.0.

tCoosst1257.0 ; as new, bargain. 12 -ft. picture, 212. Soundheads 84

PARCELS of experimental odd COW!, magnets, wire, chokes, con-
densers, switches,terrainals, etc., post free, 10 lbs., 7/-; 7 lbs., 5/-.
1,000 other Bargains In large Illustrated Sale List" P.M."

ELEOTRADI X RADIOS
218 Upper Thames Street, London, E.C.4
smomemme Telephone : Central 4611

Zcfi. Nag.' AP1,2Neet7',/4,4fft4.'"

Sold In 6d. and If- tins at all Cycle
Accessory Dealers, Tool Shops,

Ironmongers, etc.
Write for your free copy "Joining of Metals" to

sl

cutup, DHD 111 CTT. Iran- uunnL 16 II ntnEmICILSIP
GREAT WEST ROAD, L.:.`67,7. ET

,r,,DmoN, HOUNSLOW O

BE TALL
Your Height increased
in 14 days or money
back. The amazing
Stebbing system soon
brings 3-5 inches

increase and new energy. The first original and
the one GENUINE GUARANTEED Height Increase
System. Recommended by Health and Efficiency. Com-
plete course 5/-, or Booklet free, privately.
STUMM SYSTEM, Dept. M.P., 28. Dean Rd., London. W.1.
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BUY, EXCHANGE OR SELL
Advertisements are accepted for these columns at 2d. per word (minimum 12 words at 2s. -advertisements of less than 12
words are charged at the minimum rate of 2s.), subject to a discount of 2i% for 6 consecutive monthly insertions or 5% for 12
consecutive monthly insertions. TERMS :-Cash with order. Cheques, Postal Orders, etc., should be made payable to George
Newnes, Ltd. The Proprietors reserve the right to refuse or withdraw advertisements at their discretion. All advertisements must be
received on or before the 5th of the month preceding date of publication and should be addressed to the Advertisement Manager,

" Practical Mechanics," George Newnes Ltd., Tower House, Southampton Street, Strand, W.C.2.

CANOES
BOAT AND CANOE. Home Constructor Kits

from 25/-. Completed craft from 45/-. List stamp ;
Trade also.-POUNCY " Meta -craft " (P) Ltd.,
CHRISTCHURCH.

CINEMATOGRAPHY
ARTISTIC CINE FILMS. Exclusive 9 -5 -mm.

and 16 -mm. productions. List Free. Projectors, Cind
Cameras. -P.M. Dane, 64 Stanley Street, Liverpool, 1.

CINEMATOGRAPH FILMS. -Standard size from
6d. 100 feet. Machines, Accessories. Sample Films
1/- and 2/6 post free. Catalogues free.-" Filmeries,"
57 Lancaster Road, Leytonstone, E.11.

WANTED for prompt cash. Home Cine cameras
and projectors, films, accessories. Microscopes, tele-
scopes and binoculars. Small lathes, precision tools
and Modern Miniature cameras. -FRANK, 67, Salt -
market, Glasgow.

MOVIES AT HOME. -How to make your own
Cinema Projector. Particulars free.-Moviescope (N),
Pear Tree Green, Doddinghurst, Essex.

CLOCK MOVEMENTS
CLOCK MOVEMENTS of every description ready

for cases. Lists and hints on case making post free. -
Needham, 25 Stratton Road, Manchester, 16.

ELECTRICAL
A.C.-D.C. 1 & 3 PHASE MOTORS. All

voltages, from 14/9. List free. REPAIR SPECIAL-
ISTS.-EASCO ELECTRICAL SERVICE, 18pm,
Brixton Road, S.W.9.

SUPER A.C. MOTORS. Brand New, h.p.,
26/- ; I h.p., 40/- ; h.p., 65/- ; larger sizes. Electric
Tools, Machines, Pumps, Compressors, etc. -John P.
Steel, Clyde Street Mills, Bingley.

ENGINEERING
MODEL parts machined. Light Engineering Re-

pairs. Estimates free.-LEWIS GATENBY, En-
gineer, 17 Thornton Lodge Road, Huddersfield.

ENGINES
" BANTAM " 6 c.c., O.H.V. Petrol Motor Cast-

ings, 13/6, set posted include Diecast Head, Piston,
Conrod. Blueprint with Machining Details, 3/1,
posted. " A.C." Plugs, r dia., 4/2, 4 -volt accumula-
tors, 5/6. LIST stamp. Castings, blueprints,
machined parts, materials, lr scale TRACTION
ENGINE, r scale Jib Crane. Lists 3d. each. -A. J.
EVERY, MANUFACTURING, MODEL, GENERAL
ENGINEERS, 27 Elder Place, Brighton.

FORMULAS
GUARANTEED FORMULAS. New Fast Sellers.

None better. Lowest prices. Catalogue FREE.-
KEMICO. 110 Park Ridge, Illinois, U.S.A.

FORMULAS, PROCESSES, TRADE SECRETS.
Lists and Literature, Ideas, etc., stamps. -" Tech-
nocraft," 41 Longford Place, Manchester 14.

LITERATURE
CALVERTS MECHANICS YEAR BOOK 1937.

Over 190 pages. Illustrated Workshop Hints and
Calculations. 8d. post free.-Endsor & Co, Progress
House. 75 Wood Street, Manchester, 3.

MAGAZINES, BOOKS. BOUGHT, SOLD,
EXCHANGED. 7,000 AMERICAN, SCIENCE, IN-
VENTIONS MAGAZINES. Samples, 2/6. Lists 2d. -
M. G. FINAL, 15 Nashleigh Hill, CHESHAM.

PROTRUDING
EARS

o ORO, a simple remedy, sets them
in position immediately. IN-
VISIBLE, comfortable, and harm-
less,., used any time by children or

S,,,o adults. Endorsed by physicians
and users as the best method for
correcting this dietIgnrement. Write
for free booklet and testimoolale to,

M. TR1LETY (1199),46 Hatton Garden.London.

BECKS CHEMISTRY
We offer a wide range of

APPARATUS & CHEMICALS
to equip your laboratory

FOR EXPERIMENTS AT HOME

Sets'..216 FREE

WRITE FOR LATEST CATALOGUE FREE

BECK
(Scientific Dept. A.), 60 High Street,
STOKE NEWINGTON, LONDON, N.18

NEW -ALL METAL -VEST POCKET

CALCULATING
MACHINES

FOR SPEEDY SOLUTIONS.
2 MODELS ei Pose

ONE
A CL. Hy

siv
2' 3d.

Calculate as you read.
Addition and Subtraction
in Sterling calculations
up to

E9,999.19.111
Addition, Subtraction, Multipli-
cation & Division up to 99,999,999

all on the one machine. Machines willingly sent on 7
DAYS' APPROVAL against remittance. Size 41-x 2 xi in.

State whether s. d. or Numerical Model required.
Write, nail or phone Holborn 0277

Satisfaction guaranteed or money instantly returned.
MARINE & OVERSEAS SERVICES LTD. (Dept. 445),

16. Silver Street. High Holborn, London, W.C.1.

JUBILEE
WORM DRIVE
HOSE CLIPS
The long -life clip with

the ever -tight grip
The Best Known

For Radiator Joints
Air, Oil, and Water
Hose Joints.
Large sizes stop squeaking

brakes.

Stocked by all Garages
and Accessory Dealers.

L. ROBINSON & CO.,
25 London Chambers,
GILLINGHAM. KENT.

NERVOUSNESS
Every sufferer from "nerves" should read my interest-
ing book describing an inexpensive treatment for
Weak Nerves, Depression, Morbid Fears, Insomnia,
Self-consciousness, Blushing and similar nervous dis-

orders; sent privately free of charge.
HENRY J. RIVERS (Dept. K.D.7),
40 Lamb's Conduit Street, London, W.C.1

OUR ADVICE BUREAU
COUPON

This coupon is available until Sept. 30th, 1937, and
must be attached to all letters containing queries,
together with 3 penny stamps. A stamped

addressed enve ope must also be enclosed.
PRACTICAL MECHANICS, SEPT., 1937

MAGIC
PROFESSIONAL " THOUGHT -READING "

ACT, 5/-. " Pulling a rope through a girl's body "
Illusion. FULL INSTRUCTIONS, 2/-. " Phantom
Card Trick," 70. Book of " Escape Mysteries," 2/-.
(Lists, 2d. stamp). MAKE YOUR OWN Razor -
Blade Sharpener. 100 shaves from each blade. FULL
INSTRUCTIONS and ONE DOZEN Sheffield
RAZOR BLADES, 1/2, Post Free.-DEVILLE, 41
Longford Place, Manchester 14.

MICROSCOPY
PRISM glasses, telescopes, microscopes, lenses, etc.,

new and second-hand.-MACKETT & COMPANY,
Mfg. Opticians & Engineers, 51 Millers Road, Brighton.

MISCELLANEOUS
TELESCOPES, reflectors. Everything for the

telescope supplied. Mirrors, fiats, resilvering, repairs;
50 years' experience.-IRVINGS, 258, Kingston Road,
Teddington, Middlesex.

RAILWAY -CYCLE -ELECTRICAL. Send for
free list. -Kirby, 606-608 Washwood Heath, Birming-
ham.

A 50 -TON STOCK of Carbons, every size and type,
including battery. Low prices. -London Electric Firm,
Croydon.

MODEL SPEED BOATS. -Only 1/-. Latest
invention. Speeds along by lighted candle. -Below.

"MULTISCOPE" PROJECTORS. -Show cigar-
ette cards, stamps, snapshots, etc., on screen, 4/ -
complete. -Below.

AMERICAN GANGSTER MAGAZINES. -Good
reading. Assortment parcel, 21 -.-Below.

" GYROPLANES."-Latest in model planes.
Turns gracefully in the air imitating aero engine noise.
Lands exactly like real plane, 5/-. Postage paid. -Below.

ROLLER SKATES, adjustable with straps, 2/6.
Post 6d. Limited supplies. Order now. Waverley
Company, Douglas, I.O.M.

FREE. -Electric Model Speed Boat to purchasers
of our large -size M.W.P. Tooth Paste. -Below.

FREE. -Accurate cyclometer to purchasers of
our 12 -in. packet " Wonder" razor blades. Write
now, W.A.S. & S., Berkeley Street, Douglas, I.O.M.

MODELS
SILVER SOLDERING, Light Turning, to

customers' designs. Inventors' models, etc. Small
jobs invited. -H. Brookes, 35 Cateswell Road, Hall
Green, Birmingham.

STEEL TUBING, seamless, fr in. to 4.} in., 55 in.
to I in. thick. Please say lengths you cut to. -Cotes,
28 Church Walk, Brentford, Middlesex.

EVERYTHING FOR electrical rewinds and re-
pairs. Screws, nuts, and washers for model engineers.
Lists free. -Lumen Electric Co., Litherland, Liverpool,
21.

MODEL ENGINES
ENGINES. Small power. Build BUTLER'S

engine. Most interesting -small power extent.
Castings 9/9. Dynamo, boat propellers, small pumps,
catalogue 3d. -BUTLER'S Profit -Sharing Works,
Wade Street, Littleover, Derby.

MONEY -MAKING BOOKS
3,000 FORMULAS, RECIPES, PROCESSES,

etc., in Dr. N. T. Oliver's Book of Formulas (368 pages).
Also " DIRECTORY," where to buy Chemicals
(wholesale). BOTH sent for 4/9, Post Paid.-" Tech-
nocraft," 41 Longford Place, Manchester 14.

MAKE MORE MONEY
0 to £6 weekly can be earned at home in a wonderful
business of your own. No matter where you live you
can commence to make money in your spare or whole
time. No risk, canvassing or experience required. A
wonderful opportunity for anyone wishing to add
pounds to their income. Particulars stamp.
BALLARD, York House, 12 Hambrook Rd.,

LONDON, S.E.25
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BUY, EXCHANGE OR SELL
MONEY -MAKING
OPPORTUNITIES

MONEY -MAKING OPPORTUNITIES con-
stantly occurring ; highly recommended ; particulars
free. Send postage.-Messrs. Green, 17 Church Lane,
Hull.

MAKE MONEY from drained motor oil, INSTRUC-
TIONS, 1/-. " 160 WAYS OF MAKING A LIVING,"
and interesting literature, 1/6. " COMMERCIAL
ART AND CARTOONING " course, 125 illustrations,
only 6/-. FORMULA lists and CATALOGUE 41d.
stamps.-" Teohnocraft," 41 Longford Place, Man-
chester 14.

MUSICAL INSTRUMENTS
BAND GUIDE. Hints on the Bugle, Dram, Flute,

Staff Parade formation, etc. Free, post paid.-
Potter's (Manufacturers), West Street, London, W.C.2.

PATENTS
REGINALD W. BARKER & CO. (Estab-

lished 1886), 56 Ludgate Hill, London, E.C.4.-Patent
and Trade Mark Booklets Gratis.

PATENTS & INVENTIONS
WE SUCCESSFULLY SELL inventions, patented

and unpatented. Write for proof, and tell us what you
have for sale.-Chartered Institute of American
Inventors, Dept. 104, Washington, D.C., U.S.A.

PHOTOGRAPHY
" PANTOGRAPHS " make large accurate draw-

ings from small photographs, printed drawings, etc.
easily. !In --Cooke, 33 Hawthorn Road, Levenshulme,
Manchester.

g5on worth good, cheap Photo Materials, Films,
." Plates, Cards, Papers, Chemicals, Catalogue

and 4 Samples free.-Hackett's Works, July Road,
Liverpool 6.

DON'T TAKE RISKS. Good developers mean
good results. Our reliable stock developers keep twelve
months after mixing. Satisfaction certain to amateurs
and professionals. Best developer ever put on the
market. Makes two pints strong developer. 6d. each,
6 for 2/3, 12 for 4/-. Post free.-Hackett'a Works,
July Road, Liverpool 6.

SITUATIONS VACANT
G.P.O. ENGINEERING DEPT. (no experience

required). Commencing £3 13/0 per week. Age 18-23.
Excellent prospects. Free details of Entrance Exam.
from B.I.E.T. (Dept. 579), 17-19 Stratford Place,
London, W.1.

1937 EDITION-FREE. AMBITIOUS ENGIN-
EERS. Our new 268 -page Handbook shows clearly
how to secure a recognised qualification, such as
A.M.I.Mech.E., A.M.I.E.E., A.M.I.E.E., A.M.I.W.T.,
A.M.I.R.E. We guarantee "NO PASS-NO FEE."
Our book outlines over 150 Exams., and courses in all
branches of Civil, Mech., Elec., Motor, Radio, Tele-
vision and Aero Engineering, Building, Government
employment, etc. In your own interests, we advise
you to send for your copy of this enlightening Hand-
book to -day - FREE and without obligation.
- BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 140 Shakespeare House, 17-19
Stratford Place, London, W.I.

GET A BETTER JOB ! Learn book-keeping,
salesmanship, hotel book-keeping, journalism, etc., at
lowest fees ; prospectus free.-London School of
Commerce (Dept. P.M.2), 116 High Holborn, W.C.1.

G.P.O. ENGINEERING. Start £3/13/0 weekly,
rising to £680 p.a. No experience required, but
candidates (age 18-23) should be willing to learn.
FREE details of vacancies, etc., from N.I.E. (Dept.
514), Staple Inn Bldgs., W.C.1.

SITUATIONS VACANT (cont.)
WIRELESS & TELEVISION
Viarconi's and other Employers require hundreds of
trained men.
We train students for ALL BRANCHES OF RADIO
at our Residential Colleges in Southampton and
Colwyn Bay, and GUARANTEE APPOINTMENTS.

LICENSED BY POSTMASTER GENERAL-
RECOMMENDED BY MARCONI'S.
WRITE FOR FREE PROSPECTUS:

THE WIRELESS COLLEGE,
COLWYN BAY,

or The Wireless College, Calmore, Southampton.
London Office, 4 WINTON AVENUE, N.11.

STAMPS
FREE!! Twenty Unused Colonials. " Neurope," lid.

Fifty for 9d. -G. H. Barnett, Limington, Somerset.

TOOLS
Sheffield Made Hexagon Die -Nuts, invaluable to all

repair shops, etc. Special clearance offer, cannot be
repeated when sold, available in the following threads :
Whit., B.S.F., also American U.S.S., and S.A.E. Sets
5", r, r, usual price 9s., given away prices,
2s. 9d. set of five die -nuts, any thread. Also larger
f", r, 1", bargain 7s. 6d. per set. A special offer all
four se 1" to 1 , a total of Thirt -six Die -Nuts for
32s. 6d. Cannot repeat when sold. -Below.

700 Best Quality Whit. Taps, Tap r, Second or Plugs,
.4", 6d. ; 4", 8d. , f", 10d. ; r, ; r, ls. Id. ; 1",
ls. 6d. each.-Below.

200 Twist Drills, r diam. Clear 10d. each.-Below.
3,000 Pairs Calipers, Pocket Size. One pair each

Inside and Outside, 6d. the two pairs, good value.-
Below.

160 High Speed Long Twist Drills, up to 8" long, very
useful for stock, as these are very expensive to buy in the
ordinary way. While stock lasts clearing at six for
Is. 9d.-Below.

3,000 Small High Speed Twist Drills, 1," to }",
actually worth from 4d. to 8d. each. Good bargain, 2s.
per doz.-Below.

60 only V Gas Taps, Taper or Seconds or Plugs, clear
ls. each.-Below.

2,000 best quality Straight Shank End Mills, suitable
for use in lathe, right hand, I", ls. 6d. ; is. 9d. ; 5",
2s. , 2s. 3d. ; 25. 6d. each.-Below.

500 Square Gas Dies, cutting I-,
'

r, 1' gas.
Worth 6s. each. Best quality, gifts, ls. 9d. each to
clear.-Below.

Mild Steel Blanks, cut from Bright Bar. Prices are
for any thickness up to f", 1" diameter, 2s. 6d. dozen ;
15", Is. ; 11",4s., a", 4s. 9d. , 2", 5s. 6d. ; 2r, Os. 6d.;
21", 7s. 6d. dozen. Single Blanks, double the above
prices.-Dozen assorted at above rate.-Below.

60 dozen Double -ended 3 -square Saw Files, 6", 8",
10" 12", 45. 6d. dozen assorted.-Below.

120 dozen 3 -square Saw Files, 31" to 41", 2s. dozen.-
Below.

600 Morse Taper Sleeves, 1-2, ls. 6d. ; 2-3, ls. 10d. ;
3-4, 2s. 6d. Best quality, ground finish, British made.
-Below.

Our Popular 13.9d. Bargain Parcels, and four lots, 6s.
Lot 1, 1 gross Nuts and Bolts, Hexagon, No. 4 B.A. ;
Lot 2, 3 gross Assorted Wood Screws up to 2" long ; Lot
3, 1 gross Whit. Screws, 1", 5/32" r, up to r long ;
Lot 4, 1 gross Chamfered Bright Steel Engineers'
Washers, standard sizes, 1", 5/32 , f", two
dozen each size ; Lot 5,1 dozen Assorted Files, 4' to 6";
Lot 6, 6 Assorted Files, 6' to 12' ; Lot 7, 6 Assorted
Shapes, Grinding Wheels, 2" diameter ; Lot 8,1 Twist

Straight Shank, between 5" and 1" diameter ; Lot
9, 4 B.S.F. Taps, *" to r diameter; Lot 10, 1 15"
Whit. Taper Tap; Lot 11, 1 9/32" B.S.F. Tap and 1"
diameter Split Die to suit ; Lot 12, 6 Assorted M.M.
Dies, 13/16' diameter ; Lot 13, 3 Pieces Super High-
speed Steel, 5" square, 3" long, hardened ready for use ;
the ideal stuff for high-speed lathe tools.-Below.

5,000 Genuine Carborundum Grinding Wheels, suit-
able for general Tool Grinding, 8j, 35', r diameter, all
f" thick, 5' hole ; very cheap ; is. 3d. each.-Below.

7,000 Boxes Small Screws, Nuts, Bolts from 7it" to
5", in Brass and Steel. These are really a wonderful as-
sortment, including Plated Screws and Bolts, Castle
Nuts, etc., approx. 500 parts ; a necessity to every re-
pairer or builder of small mechanical parts. A bargain
worth snapping up, 2s. 9d. per box.-J. BuRKE, 30
Trippet Lane, Sheffield.

TOOLS (continued)
1,000 Fine Emery Wheels, 2" to 4" dla., f" hole, 1" to

5" thick, slightly used, but quite serviceable, Is. 6d. per
doz.-Below.

800 No. 1 Morse Taper Shank Twist Drills, 9/32"
diameter, clear at 4d. each.-Below.

Special Large Purchase of Best Sheffield Files. These
have been made up into useful parcels, containing 2
dozen files, 4" to 10". Clearing at 5s. per parcel.
Actually worth treble.-Below.

2,000 Adjustable Tap Wrenches, capacity 0 to 5".
polished finish, usual price Is. 6d.; each, clearing at 6d.
each, post 2d. ; low prices for gross lots.-Below.

1,700 Die -stocks to take 13/16" diam. Round Dies,
all bright finish, usual price ls. 3d. each, clear at 6d.
each, 4s. 6d. per doz. Why bother changing Dies ?
-Below.

50 Bundles Best Quality Sliver Steel, precision ground
to size, not bright drawn ; 16 assorted standard sizes,
IV to r diameter round, 4s. per bundle, for making
Punches, Cutters, Drills, etc. ; easily hardened.-
Below.

New Sheffield Files, 6" to 12". Three Doz. Engineers'
assorted, 10s. ; wonderful value ; carr. for., or paid with
£1 order.-Below.

Special Large Purchase of Tungsten Steel Hack -saw
Blades, 8", 9", 10", 12", with 14 to 32 teeth per inch ; the
cost of these blades in the ordinary way is from 16s.
to 22s. per gross. Secure a stock now 8s. 6d. per gross,
7s. 6d. per gross in three -gross lots ; sample orders,
10d. per doz. Guaranteed superior Sheffield quality.-
Below.

Power Hack -saw Blades, r wide, 12", 2s. doz.; 14",
3s. doz.-Below.

Please Note : £1 orders and above only are post paid ;
small orders please allow for postage. Steel Bars,
Carriage Forward.-Below.

800 Sets 1" Circular Dies, Schwing 5", -A", 1", /4,-",
1", Whitworth and B.S.F. Clearing at 2s. 9d. per
set. Both sets 5s. Die Stocks to suit, is. 9d. each.-
Below.

80 Only, Genuine Norton Grinding Wheels, suitable for
general shop use, 9" dia., 1" wide, 1" hole, 4s. 9d. each ;
also few 15" wide, 5s. 9d. each.-Below.

2,000 Slitting Saws, 25" die., 1" hole, 4' to 5"
thick, six assorted, 3s. 6d.-Below.

5,000 Small Grinding Wheels, suitable for Flexible
Shaft use, etc., 5" to r diameter, assorted thicknesses,
etc., brand new, unused, 2s. per dozen.-J. Datum, 30
Trippet Lane, Sheffield.

GRAYSON'S Glass -boring Outfits and Tube.
Cutters avoid risk.-Below.

DRILLS, Taps, Dies, Files, Chisels and Punches.
Best quality at keenest prices.-Grayson & Company,
300 Campo Lane, Sheffield.

MYFORD 35 in., and NEW 35 In. LATHES.
Judge your Lathe by comparison with large Workshop
Lathes. Myford features Include: Rigid Box Red,
Traverse fully automatic or Rack and Pinion at will,
many other refinements. Extreme value. Lists-
Myford Engineering Co., Ltd., Beeston, Notts.

BRAND NEW Precision Micrometers. Latest
type with positive lock 12/6 each.-JOHN P.
STEEL, Bingley.

BRAND NEW, power tools of quality. 10" Band -
saws, 54/- ; Jigsaws, 21/-; Planing Machines, 80/-; Bench
Drills, 22/6 ; Sanders, 17/6 ; Circular Saws from 2E4- ;
3' B.G.S.S.S.C. Toolroom Lathes, £5 10s. Od. Electric
Drilla, Grinders, Spray Plants, Guns, Air Com-
pressors, etc. --.TORN P. STEEL, Clyde Street Mills,
Bingley.

PLEASE SEND for copy of our clearance list.-
QUEEN'S ENGINEERING, 60 Queen's Road, London,
S.W.8.

WATCHMAKING
WATCH AND CLOCK REPAIRS. Everything

for the watch, clock and model maker. Large stock
of watches, cloaks, and clock movements, etc. Whole-
sale prices. List 3d.-Blakiston de Co., Ainsdale,
Southport.

WOODWORK
CABINET HARDWOODS, Oak, Mahogany, Ash,

Whitewood, Ply -woods, etc. Lowest Prices. Send
Cutting lists. Planing free. Speciality Prime Jap
Oak, all thicknesses.-Wilfred Parr & Co., March
Works, Lancaster Road, Leytonstone, E.11.

THE MICROSCOPE
The British Journal of Microscopy and Photomicrography,
PRICE 1 MONTHLY SEPTEMBER ISSUE ON SALE AUGUST 31.

SPECIAL ARTICLES INCLUDE: The Microscope and Entomology, No. ii, "THE CRANE FLY," by W. H. S. CHEAVIN, F.R.M.S., F.E.S.
A simple apparatus for photomicrography by JOHN CLEGG, F.R.M.S. The use of light filters in photomicrography.

38 PAGES, WITH 4 ART PLATES.
Order through your Newsagent, or Post Free I fid. from Dept. P.M., THE MICROSCOPle "0121 TOOK'S COURT, LONDON, E.C.I.


