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THE HUMAN
MACHINE

(Secrets of Success)

It teaches you-How to Memorise ...
Self -Confidence . . How to Develop
Personality ... How to Think ... But
you cannot earn money by thinking
how to think. You must do something.
You must study your lob.
Send for Free Particulars of the Course
that interests you and at the same time
ask for a free copy of the Human
Machine.

1m=SMalfs NOW IS YOUR
CHANCE TO GET

INTO A SKILLED

KEY POSITION

111/11/11011,

CAN YOU
CHANGE MY
EXPRESSION

IF SO, YOU MAY BE
THE ARTIST THAT
COMMERCE IS

WAITING FOR.

just try it for yourself,
trace or draw the out-
line and then put in

4:1 of< the features.
4A

There are hundreds or openings in connection
with Humorous Papers, Advertisement Drawing,
Pcsters, Calendars, Catalogues, Textile Designs,

Book Illustrations, etc.

60 per cent. of Commercial Art Work is done by
"Free Lance Artists" who do their work at home
and sell it to the highest bidders. Many Commer-
cial Artists draw " retaining fees " from various
sources, others prefer to work full-time employ-
ment or partnership arrangement. We teach you
not only how to draw what is wanted, but how to
make buyers want what you draw. Many of our
students who originally took tip Commercial Art
as a hobby have since turned it into a full-time
paying profession with studio and staff of assist-
ant artists ; there is no limit to the possibilities.
Let us send full particulars for a FREE TRIAL
and details of our course for your inspection.
Yon Will be muter no obligation whatever.

"t31 Art Dept. 76.
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STUDY AT HOME IN YOUR SPARE TIME

OPEN LETTER TO PARENTS
Dear Sir or Madam,-When your children first arrived they brought with them a wonderful lot of
sunshine. Later you became proud of the intelligence they displayed, but still later you became
anxious as to what would become of them in the future. Perhaps you were anxious when you visua-
lised them as grown men and women. Even with plenty of money it is not always easy to select
the right career, and a parent is sometimes inclined to ask advice of some relative and in ninety-
nine cases out of a hundred that relative knows nothing at all about the possibilities of employment.
Why not let me relieve you of some of your anxieties ? In fact, why not let me be their Father ?
We do not profess to act as an employment agency, but the nature of our business compels us to keep
an eye upon the class of men and women that are wanted and who wants them. There are some
people who manufacture an article and put it on the market to sell. We do not do that, we work in
exactly the opposite direction. We find out what employers want and we train our students to fill
those jobs. We have to be experts in the matter of employment, progress and prosperity. If you
have any anxieties at all as to what your sons and daughters
should be, write to me, or better still, let them write to me per-

- Fatherly Advice Department - and tell me their likessonally
and dislikes, and I will give sound, practical advice as to the
possibilities of a vocation and how to succeed in it. Yours sincerely. G

ssa

YOU CAN HAVE
TRAINING IN ALMOST
FOR A FEW SHILLINGS
Accountancy Examinations
Advertising and Sales Manage-

ment
A.M.I. Fire E. Exam.
Applied Mechanics
Army Certificates
Auctioneers and Estate Agent;
Aviation Engineering
Banking
Boilers ,

Book-keeping, Accountancy and
Modern Business Method;

B.Sc. I Eng.)
B.Sc. (Estate Management
Building, Architecture and

Clerk of Works
Cambridge Senior School

A COLLEGE
ANY CAREER

MONTHLY
Insurance Mathematics
Matriculation
Metallurgy
Mining, all subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade
Municipal and County Engineers
Naval Architecture
Pattern Making
Police, Special Course
Preceptors, College of
Pumps and Pumping Machinery
Radio Service Engineering
Radio Communication
Road -Making and Maintenance
Salesmanship

HOW TO STUDY
In your spare time when it suits
YOU. You fix your own time, you
do not GO to your studies-the
postman brings THEM TO YOU.
There is nothing that a class -room
teacher can show on a blackboard
that we cannot show on a white
paper. The lesson on a blackboard
will be cleaned off, but our lessons
are PERMANENT. A class -room
teacher cannot give you a private
word of encouragement, but a Cor-
respondence Tutor can do so when -
ever your work deserves it. On the
other hand he can, where necessary
point out your mistakes
PRIVATELY.

Certificate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Structural

Engineering
Draughtsmanship. All branch:or
Engineering. All branches,

subjects and examinations
General Education
G.P.O. Engineering Dept.
Heating and Ventilating
Industrial Chemistry

If you do not see your own
us on any

Sanitation
Secretarial Exams.
Shipbuilding
Shorthand ;Pitman's;
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams.
Weights and Measures Inspector
Welding
Wireless Telegraphy and

Telephony
Works Manager;

requirements above, write to
subject.

TO STUDENTS
LIVING ABROAD
or on the high seas, a good supply
of lessons is given, so that they
may be done in their order, and
despatched to its for examination
and correction. They are then sent
back with more work, and in this
way a continuous stream of work is

always in transit from the Strident
to us and from us to the Student,
therefore distance makes 110

difference.

IT IS THE PERSONAL TOUCH
WHICH COUNTS IN POSTAL

TUITION

EVERY DEPARTMENT IS A
COMPLETE COLLEGE

EVERY STUDENT IS A CLASS
TO HIMSELF
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A Radio -controlled Farm Tractor
FROM Chicago comes the

news that the International
Harvester Co. have produced
the first radio -controlled farm tractor.
The farmer can, from a distance, by means
of radio -control equipment, start and stop
the tractor, make it turn to the left or right,
or can make it run backwards.

Speed on Rails
DRAWING four coaches and a dining

car, a locomotive has attained a speed
of 125 m.p.h. on the Berlin -Hamburg
route. This speed was reached during a
trial run.

Cars Without Petrol
E learn that a Polish engineer has
invented a new engine for motor cars,

which will run on all types of fuel, including
, alcohol, vegetable oils, crude petroleum, and

petroleum waste. This is, of course, not
new, as methods of enabling cars to dis-
pense with petrol were successfully tried
out in England in 1932.

Wood Like Rubber
THERE seem to be no end to the uses to

which wood can be put. We have had
wood alcohol, silk from wood, and the
Germans claim to have invented a wood
motor fuel and even a form of chocolate
from wood. Experimenters at the Forest
Products Research laboratories now claim
that wood can be made flexible, like rubber.
This has distinct possibilities.

A Mobile Telephone Exchange
A POSTAL van equipped as a telephone
 `exchange is now used in France for the
benefit of the Press. The van can be moved
from place to place as the occasion de-
mands, and connection made between it and
the local exchange.

Some Drink !
ABRONZE cup weighing 36 tons and
having a diameter of 40 ft. has now been

placed into position at the crown of a new
fountain built in the Piazza de Ferrari in
Genoa.

A " Flying Spindle "
CLAUDE DORMER, the famous air-

craft designer, has recently patented a
flying vessel, which he describes as a " flying
spindle." It has a long rotor, which is

qlotes,

SUBSCRIPTION RATES

Inland and Abroad, 7s. 6d. per annum
Canada . - 7s. per annum

Tiews,

Editorial and Advertisement Offices : " Practica
Mechanics," George Newnes Ltd.,

8-11 Southampton Street, Strand, W.C.2.
Regi d at the G.P.O. for transmission by

Canadian Magazine Post.

and T;ews
maintained at a high angle of incidence,
gives lift as well as tractive power, the ratio
of which is controlled by varying the angle
of flaps on the rotor wings, as well as by the
plane on the empennage.

Seeing Through Fog
I T is stated that a London electrical engin-
eer has invented an electric eye that sees

through the densest fog. It is an electro-
mechanical device, which picks up through
any atmosphere the invisible infra -red rays
of light, turns them into electrical vibra-
tions, magnifies them millions of times, and
reproduces them on a opalescent screen in
the form of visible light.

Bronze -coloured Aluminium
A NEW metal, eloxal, described as
r-lbronze-coloured aluminium, was'recently
shown in Berlin. Eloxal is oxidated alu-
minium, produced by electrolysis. It can be
manufactured in three colours-silver,
canary yellow, and bronze.

Transmutation of Metals
AN electro-magnet weighing 58 tons has

just been acquired by Columbia Uni-
versity, where it is to be used on atomic
.research. Protons and neutrons will be
introduced into its intense magnetic field
and by means of an electric installation
giving 20 million volts it is expected that
the disintegration of the heavy metals, gold,
silver, and lead will be possible. It is antici-
pated that the artificial production of radio-
active metals more powerful than radium,
and much less costly, will result from these
experiments.

A Non -recoil Anti -Aircraft Gun
AGUN that will fire 30,000 ft. upward,
and 150 shots a minute, yet with so

little disturbance of aim, that a glass of
water could be.balanced on it while it is firing,
has been produced in America.

A New Mercury Switch
ANEW type of switch has been produced
in which the contacts cannot work loose.

A stream of mercury makes or breaks a
contact, practically without friction or
wear.

A Portable Radio -gramophone
I T is now possible to obtain

a portable radio -gramophone
incorporating a record changer.

The receiver has a 4 -valve (plus
rectifier) A.C. /D.C. chassis, with the usual
four controls, and is housed in a cabinet
measuring 20/ in. by 14 in. by 10 in.,
covered in real leather. An aerial is in-
cluded in the cabinet.
Dazzle -proof Glass

GLASS that you can see through, but
which will not give a dazzling reflection,

has been made from cellulose acetate, in
America. It is already available for photo-
graphic filters, whilst applications to other
uses will be speedily forthcoming.

Materials for the Engineer
THE continual discovery of new alloys and

materials renders the task of a designer
a very difficult one. A few years ago one
could think of a motor -car engine as mostly
cast iron and nickel steel, or an aircraft
engine as being mostly composed of duralu-
min. In the new " Pegasus " engine now
being produced by the Bristol Aeroplane
Company, however, there are no less than
seventy different alloys and materials used
in its construction.
A " Foolproof " Aeroplane

MR. H. S. CAMPBELL, an American,
has produced a design for a small

'plane, which is said to be capable of travel-
ling at 125 m.p.h., on five gallons of petrol.
The propeller is at the rear, the engine self-
starting, like a car's, and the total weight of
the aeroplane is given as 1,200 lb.

Burning Its Own Smoke
TO save coal, Vienna railway experts have

designed a two -storey locomotive which
circulates the fumes from the stack through
the firebox. A 20 -per cent. saving in coal
is claimed.
Wireless in East Africa
EXPERTS of the Air Ministry and the

Marconi Company have been visiting
Mombasa recently, discussing with officials
the site for a powerful wireless station. In
addition to the wireless station, which will
have directional and position -finding appar-
atus working on medium and short wave-
lengths, Mombasa is to have a meteoro-
logical bureau which will gather data as to
upper -air wind strengths and other data of
importance from a flying point of view.

www.americanradiohistory.com
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An Easy -to -Build Speedboat, the Parts for which Cost not
more than £15. A Second Article will Appear Next Month

THE method employed in building this
craft is technically known as seam
batten carvel, that is to say, the

planks do not overlap as in the clench -
build method, upon which most small craft
are built.

In this method the planks butt edge on,
but owing to the thinness of the material,
it is not possible to caulk them as would be
the case in larger craft.

The seams are therefore rendered water-
tight by means of a batten running along
them inside the boat, and to which the
edges of the planks are nailed. This is
known as a seam batten hence the term
seam batten carvel construction.

The craft unlike a round bilge clinker
boat is not built on moulds and subse-
quently timbered, but is built up on a series
of simple frames.

Although falling into a class of craft
known as the Hattie, this boat is given a flare
on its sides forward, and a tumble home
stern which makes it resemble orthodox
launch practice. The bottom too is curved
in a direction fore and aft.

The first job to be taken in hand will be
the frames, of which there are six, and
numbered consecutively from bow to stern.
The frames are made in three simple parts,
namely two side members and one floor
member.

The sides are made from 24 in. x 1 in.
mahogany and the floors 2 in. x 1 in. of
similar material. The construction of these
frames is a straight forward job, but calls
for accuracy and care.

The Side Members
The side members are screwed to the side

of the floors with brass countersunk head
screws, 14 in. long and number 8 gauge.

Before assembling them however, it is as
well to paint the surfaces which touch in
order to preserve them and eleminate rot.

From the drawings of these frames, it

Blue -prints (three sheets) are available from us for 7/6

will be noticed that the sides are not at right
angles to the floors, but at varying angles
according to their position. To adopt a
square frame would result in a box like con-
traption, unsafe and unworthy of the name
boat.

Reference to the drawings will also show
that these frames are notched out at various
points, and it is here that the builder must
be most careful to follow the plans, for the

Fig. 1. Showing the motor,
rudder bar, and propeller

assembly.

ease with which the boat can be subse-
quently assembled, and its ultimate shape
will greatly depend on the care exercised at
this juncture.

Fig. 6. shows the first or No. 1 Frame
which can be assembled and notched in
accordance with the drawing, after which
the other frames can be taken in hand, great
care being exercised in getting the angles of
the side members correct, which, of course,
will automatically set themselves if the
width at the top and bottom of the frame
are correct.

In setting these side members, it must be
borne in mind that the dimensions of the
top and bottom of the frame can be correct,
and still have the angles wrong, if the struc-
ture is, as it were, " askew."

To prevent this, it is as well to tack a
batten on to the floor member at its centre
and at right angles, and measure from this.
To make sure that the angles are correct, it
is obvious that each side of the batten will
produce equal dimensions, thus we are
working virtually in half -breadths, which is
really the customary way, in the boat build-
ing industry, of showing dimensions which
refer to the beam or width of a boat.

Fig. 5 shows how this is done, and also
shows a simple way to make the frames up
without error. It will be noticed that owing
to the angles made by the side members
with the floors, the ends of any of the pieces
used, are not square, and therefore to avoid
the necessity of marking off all these angles
which differ with each frame, it is better to
use pieces of timber a few inches longer than
necessary in the following manner.

The Floor
On the floor member mark off the bottom

dimensions, which in the case of frame No. 1,
is 1 ft. 24 in. Mark this off in two half -widths
of 74 in. each from a line marked on the
exact centre of the piece of timber. It will
now be possible to erect your temporary

www.americanradiohistory.com
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case of the floor, however, the outside edge
of the side batten should cover up the pencil
mark except just at the bottom edge, whilst
at the top, the edge of the side member
should just touch the part of the pencil
mark on the lower edge of the cross batten
(see Fig. 5).

The side members may now be screwed
on to the floor, and any surplus timber
sawn off.

This procedure is perhaps a little difficult
to grasp, but a little study will show that
it can be applied to all the frames irrespec-
tive of their angles, and avoids the neces-

themselves getting out of truth by cockling
or bending unless the material be very stout.
This method involves a little added labour,
but, is, of course, simpler.

For this part of the work, we shall require
17 ft. of 2/ in. x 1 in. mahogany planed
finished size. This can be purchased in two
lengths each 8 ft. 6 in., but it would be better
to have 2 ft. 9 ft. lengths to allow for split
ends. This timber is, of course, for the
side members.

For the floor members we shall require
20 ft., or two 10 ft. lengths of 2 in. x 1 in.
mahogany (planed sizes).

For fastenings, we

Fig. 2.-A per-
spective sketch of
the finished hull.

Blue -prints (3
sheets) cost 7/6,
and are obtainable

from us.

guide batten at right angles to the floor, and
centrally on this line. Next lay the floor
member and its batten flat on the bench or
other level surface, and mark a point up the
batten equal to the depth of the frame,
measured, of course, from the extreme
bottom of the floor member, which again, in
the case of Frame No. 1, is 15 in. Now tack
another batten with its lower edge on this
line, at right angles to the vertical batten,
and, consequently horizontal to the floor
member. If you measure along this batten
the width of the frame on top, which it will
be seen is 1 ft. 6 in., again working in half -
breadths, and mark
these points with a
pencil, it is obvious
that the outer edge
of the side members
must cut these pen-
cil marks. In the

Fig. 3.-Three views of the
finished boat-top, side, and bottom.

sity of complicating the drawings by giving
the angles for each piece of timber used.

In Fig. 5, the notches are, of course, left
out so that the construction can be clearly
seen. In putting in the screws, care must be
taken to see that they are not in the way of
the chine slot on the extreme corners.

Figs. 8 to 12 show the remaining five
frames in which the principle of construc-
tion is the same, but the dimensions of slot
positions and angles differ in each case, so
that the drawing's must be carefully studied
to avoid error.

The frames, after construction may be
numbered and laid aside, although a little
more work will have to be done on them
later on.

Should the builder consider the method of
constructing the frames a little complicated,
an alternative method is to prepare card-
board patterns, made full-size from the
drawings, and set the frames up to these.
There is, however, the risk of the patterns

require 36 brass
counter -sunk head
screws, 1 in. long,
No. 8 gauge but
since we shall re-
quire more of these
later on, it is as
well to purchase a
gross packet.

The Transom
The transom forms

the back of the boat,
and is made out of

mahogany 1 in. thick.
A piece of this timber, 3 ft. 3 in. long X

16k in. wide and 1 in. thick, must be ob-
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I 1111111111111111
Fig. 4.-A further view of the completed boat, showing its attractive lines.

tained and shared up to these dimensions,
and is represented in Fig. 13 by the rectangle
A B C D.

Now all sides of the transom are curved,
but fortunately the radius of the curve is
not of vital inportance within reasonable
limits.

Proceed to draw the line E F in. from
the bottom edge. This will be the chine
line.

Next draw the line 0 H1 in. from the top
edge, and the vertical line H I down the
exact centre of the plank.

Starting at the point J where the vertical
line cuts the lower horizontal one, mark off
half the width of the transom which will be
19 in. (half of the total 38 in.) and mark the
point L. Similarly mark off the other half
marking the point M, ithen the line

PENCIL MARK

Fig. 5.-Details of
the floor members.

r'.31/2

2 to

/ 6'

/12

The transom is however by no means
finished, for we must provide some means
of housing the ends of all the seam battens,
chines and gunwales without cutting into,
and weakening the transom itself.

This is simply accomplished by framing
the inside of the transom with 2i in. x 1 in.
mahogany, and shaping the outer edges to
conform with it.

It is then slotted out in accordance with
the drawing, Fig. 14, which should make
matters quite clear.

What we have really done is to incor-
porate a seventh frame with the transom.

It should be noted that the slotting is
only done in the frame work and not the
transom itself.

The' framing should be securely screwed
to the transom with 11 in. No. 8 screws as
used for the frames.

As shown in the drawing the side framing
is only carried up as far as the line
OH which corresponds with the line OH,
Fig. 13.

Apart from housing the rails and battens,
this framing greatly strengthens the tran-
som and doubles the thickness of the edges

SZors _
/ 7/8 "

FRONT

SLors _
1%..rx,57/6"

BACK

No.8 C..i*No.8.645.5 SCREWS_ 34 IONS
USED THROUSHOUT coNs-r,eurr/ori

Fig. 6.-A front view of frame No. 1.

77MIVRARY BATTEN Ar Mewr Arvedxs
To Rook MEMBER-X - CROSS BA TnEN.

AWOL MARK

Li.F1111M11
PENCIL MARKS hivicATE

WIDTH OF 80770M BATTEN

SURPLUS 7iNfBER SAWN OFF AFTER AsSEmBzie

L M will represent the total width of the
transom at this point which, of course, is
38 in.

Deal in a similar manner with the line
H, working from the point .11 outwards in

two half -breadths of 14 in., marking the
extremities N and 0 respectively.

The Curved Bottom
You can now proceed to sketch in lightly,

n pencil, the curved bottom, proceeding
from the point I outwards to L and M,
taking care to get each side the same and a
gentle regular curve.

It is a good plan to do one side first then
make a paper template from tracing paper,
and transfer it to the other side.

Deal in a similar manner with the top
curve which it will be noted is flatter in the
centre and falls off quickly at the ends.

The side curves are similarly
marked out after marking a
point P and Q on each line N L,
OM at its centre, and drawing a
line 1 in. long at right angles to
them extending outwards, the
ends of these lines represent the
points through which the curve
will pass.

If a template be used (which
for these curves is strongly ad-
vised), only one side need be so
measured.

When you are quite satisfied
that your curves are regular,
pencil them in distinctly, and pro-
ceed to saw round them thus pro-
ducing your transom. The edges
may then be planed up true and
smooth with a small sharp plane..

Fig.7.-A close-up
vivo of the propel-
ling and guiding

mechanism.

www.americanradiohistory.com



July, 1936 NEWNES PRACTICAL MECHANICS 557

2' /0"

Fig. S.-Frame No. 2, showing
method of construction.

ALL OMER DmfEivsiovs As ,r,e4mr Nal

11.3"

5

2 6Y2"

to which the planking ends will ultimately
be secured.

For the framing a further piece of mahog-
any 2} in. x 1 in. x 6 ft. long should be
provided.

The Stern Post
This is made from 2 in. x 2 in. oak, and

the usual method of construction and the
one employed by professionals is to rabbet
the side grooves into the solid piece, but it
is thought that this method is likely to
produce some difficulties to the amateur
boat -builder, and to introduce even further
difficulties when it comes to slotting out the
spaces for the battens, etc., which would
have to be done on the rabbeted portion.

We shall therefore deviate at this point
from standard practice and construct the
stern in two parts. The second part being
put on after assembly.

The method too is stronger for this class
of boat and allows a better landing for the
plank ends.

Obtain a piece of good straight oak, 2 in.
x 2 in., x 17 in. long, and square up the
ends, and referring to Fig. 16, proceed as'
follows.

J

sions which can only
be accurately obtained
in this manner.

Setting Up
For this operation

we shall require a
/!23,4.° springy batten of

wood, ordinary deal
will do, 2 in. wide and
say I- in. thick, about
11 feet long. We shall
also require a wooden
block about 1 ft. long
and 5 in. wide, about
2 in. thick, also an-
other one 1 ft. long, 4

in. wide and 2 in. thick.
Provided with this timber and referring

to Fig. 18, proceed as follows.
On the 2 in. surface of the batten, mark

/=.3 "

point, and with the aid of a stout batten of
wood or pole, shaw the batten down by
wedging the pole or batten between this .

point and the roof of the workshop. Fig.
19 should make this quite clear.

The curve taken up by the marked
batten is approximately the fore and aft
curve or sheer of the bottom of the
boat.

If the workshop floor is of wood it is as
well to nail the two blocks down to it.

The next operation will be to get the stem
post in position temporarily, and since this
does not occupy a vertical position relative
to the bottom it must be suitably shaped.
In Fig. 15, it will be seen that the stem
leans forward or overhangs and the extent
of this overhang can be seen by the dimen-
sions given. To thus prepare the post,
cut the bottom off at an angle which when
placed on the batten allows the post to

316"

Fig. 9.-Frame No. 3.

Au 077/ER P/MENS/ONS AS FRAME NO. /

5
3 4 "

the line A 3 in. from the end, then 9} in.
from this the line B, follow on with the lines
C, D, E, F, 0, which are spaced 1 ft. 6 in.,
and finally the line H which is 1 ft. 2 in.
These lines represent the positions which
are occupied by the stern, frames, and

ts"

Fig. 10.-Frame No. 4.

/:,3%7
ALL OMER D/MENS/CWS AS FRAME NO./

On the end mark the line AB which joins
diagonally opposite corners, then draw
C D parallel to it, but in. distant from it.
A line on each side of the timber can be
carried down from the points C and D, and
the post is then sawn down vertically along
this line, which will have the "effect of
splitting the post in two parts lengthwise.
Next mark off the line E F which is 1 in.,
and plane off this corner. Now round off the
corners A B when the resulting post will
resemble Fig. 17. The other piece cut off
is not wanted.

The sawing operation is somewhat
tricky, and if the builder doubts his ability to
cut this straight he can cut clear of the line
into the waste part, and finally finish off
with the plane.

The post will of course have to be slotted
for the battens, etc., but we shall do this
after the job has been temporarily set up.

Having got our frames, transom and
stern post made up, we can temporarily set
them up in order to obtain other diraen-

F3%."

transom.
Now clear a space on the workshop floor,

and lay the batten down face up with the
lines showing, and place the 5 in. block
under the mark A.

Next measure a point on the batten
midway between the two blocks, and at this

j
 3

overhang approximately the required
amount. This is best done by making the
angle slight at first, and then truing it up,
increasing the angle but cutting away more
wood until it is correct, when it can be
temporarily fixed to the batten by a screw
passed from underneath, which can be done
by either removing the shaw or springing
the batten up.

The correct location of the stem post will
be when its rear edge is along the line A, the
small edge, of course, facing forward.

The transom may now be set up in a
similar manner, and it will be noticed that
this also overhangs, but not to such a great
extent as the stem post.

This is, of course, mounted centrally over
the mark, so that the mark lies in the
joint between the transom itself and its
framing, needless to remark the batten
must pass under the exact centre of the
transom, and the centre batten slot will
act as a guide here.

In order to get the angle for the over-
hang, the bottom of the transom must be
bevelled with a plane, this bevel being carried
right along the bottom from side to side as
shown in Fig. 20. The transom may be
temporarily secured by a screw in a similar
manner to the stem post, but owing to its
weight it will have to be supported by

3'8"

Fig. 11.-Frame No. 5.

/12V ALL OmER DMIENS/ONS AS FRAME No /
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FCsra COME

MOTOR BOHM

AND HEALTH

EVER been motor boating-ever driven a motor -powered
boat ? It is wonderful fun-an enjoyable change from
everyday sameness-gives you new week -end joys. That's
obviously why Practical Mechanics describes in this issue
how to build an outboard -powered dinghy. If you build this
boat or not, you can enjoy motor boating
easily and inexpensively with an Evinrude,
Elto or Britannia Outboard Motor.
They drive any boat. Simplicity itself to
handle. If you are near water you are
near pleasure !
Selected by " Practical Mechanics"
for the Dinghy in this issue
For the dinghy described in this issue,
the designer has selected the Elto
" ACE" Outboard Motor. The world's
lowest -priced outboard. Ample power
for average size boats. Weighs only
22i lb. Costs amazingly little to run.
Will give pleasure for years. Other
models up to 31 h.p.
No large outlay necessary. You can
buy an Elto, Evinrude or Britannia
Outboard on convenient deferred terms. Deferred Terms

- - - - -POST THIS COUPON TO -DAY- - - -
BRITISH MOTOR BOAT MFG. CO. LTD.
Britannia House, Ampton Street, London, W.C.I.

Send for fully descriptive illustrated Catalogue on Motor Boating.

Name

Add ress

P M.1

BY "MINICAM"
of the " Home Photographer"

HOME PORTRAITURE
WITH THE MINIATURE CAMERA

The first
really complete and

authoritative work on mini-
ature portraiture, by a well-known

expert and regular contributor to
the' Home Photographer." The author

discusses the subject from A to Z, be-
ginning with the home studio, its lighting
equipment, background, reflectors, etc.
Going on to the camera equipment and the
actual taking of the portrait under varying
lighting circumstances, indoor and out-
door, child photography and informal
portraiture, he outlines the prin-

ciples of composition, developing
and printing. The work is

copiously illustrated with
pictures and

diagrams.
Percy W. Harris, Editor of the "Home Photographer," in his
introduction to the book, writes :

" It is  Minicam's ' skill in explaining just what to do in order to get a
good picture which accounts for his large following among beginners
and experts alike, and in providing the amateur photographer with
a volume packed with so much useful information he is doing the
hobby and the industry a great service."

Only 3t 6 net

From all Booksellers or 3/9 post free from the publishers,
8-11 Southampton St., Strand, W.C.2

NEWNES : LONDON
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further blocks, and a strut as shown in the
diagram Fig. 20.

Having set up the transom we can now
put our frames in their various positions,
No. 1 frame occupying the position B, No.
2 C, and so on.

These can be secured by a single screw'
passed through the centre of the bottom or
floor member of the frame into the batten.
The hole thus made does not matter as we
shall require it later on.

Great care must be taken to get the frames
central, and here again the central batten
slots can be used as a guide.

As an added precaution a piece of If in. x
- in. deal batten could be run down the
centre of the setting up batten. The
frames would then fit exactly right as the
central batten slots would fit over this
guide batten.

A little extra labour is introduced of
course, but it is worth doing as the frames
will not only line up correctly, but will set
firmer on the setting up batten. The
extremities of the bottoms of each frame
should be supported on wooden blocks
making sure that they are the same height
from the floor on each side and square with
the setting up batten.

When all the frames are thus set up they
can be braced together by means of tem-
porary battens run round inside the frames,
one on each side at the top, and one on each
side at the bottom.

These battens may be of 1 in. x in.
deal, and lightly tacked with a small nail
to each frame.

They are secured to the transom by
tacking them inside the framing in a similar
manner to the other frames. At the stem
post they are tacked to the bevelled sides.

These battens together with the supports
on transom and stem, further aided by the

4
APPROX..

SCREW
//ERE

X90°

STEM icbsr_

WIDE SIDE OR BACK

/-42"
MARK A

Fig 13.-
Details /.!
of the
transom.

shaw, will hold the complete assembly
sufficiently rigid for our purpose.

The complete arrangement is shown in
Fig. 21. The blocks however supporting
the extremities of the frames and transom
are not shown in order to keep the sketch
clear of complications.

note that where the batten touches each
frame, it does not do so fairly, but only
touches on the corners.

We must therefore bevel the frames to
confirm with the run of the planking, which,
at the moment, is represented by the
batten.

The frames should be marked where they
are to be bevelled and removed one at a
time and dealt, with.

During the process of bevelling some of
the slots will be reduced in depth and these
must now be deepened to confirm with the
bevel, that is to say the slots will also be
cut on the bevel.

The transom, too, will have to have its
sides bevelled, in a similar manner, and the
slots adjusted accordingly. When this work
has been completed we can start to assemble
the job up.

It is true that we have not yet slotted the
stem post, but this is done later.

TOP

Fig. 14.-The inside of the
BOTTOM

transom facing forward SLOTS AT S/M/LAR SRAC/NGS TO FRAME No.6 ,
FRAMEWORK 0/VLY NOTCHED .

BEI/ELT/WS END I/NT/L POST
OVERHANGS BY APPRox .4
NOTE: -POST OR/G/NALLY /7"
LONG - 2"LcAsr IN BevEwnia

FLOOR

In the illustration it will be
noted that the top batten makes
a sharp curve upwards from the
last frame to the transom. If
any difficulty is experienced
here, it is not essential to
secure the batten at the
top of the transom
framing since our only
purpose here is to sup-
port it, and a point lower
down can therefore be
chosen.

Having got all the
frames set up square and
vertical, run a batten
round the frames on the
outside edges. You will
perhaps be alarmed to

BATTEN

F g. 15.-Temporary method of setting up the stem post.

A

2"

Fitting the Chines and Seam Battens
First we shall take in hand the work of

fitting the seam battens as these are easier
and lighter than the chines or gunwales, and
will add rigidity to the structure for the
heavier work, later on.

Figs. 16 and 17.-
Method of constructing

the stern.
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The seam battens are
made from 11 in. x
in. mahogany, and we
shall require four of
these each 11 ft. long,
planed finished sizes, also
some brass pins or cop-
per tacks, 1 in. long.

To fit these battens,
square up one end, and
tack it in the lower bat-
ten slot of the transom
(this is of course the
second slot up, the first
is the chine slot). Now
bend the batten round
the frames tacking it into
each frame notch.

If your work has been
accurate the batten will
go round with an easy
sweep, and fit easily into
each frame notch.

Should you have made
any error, then You may
have to cut the notch out a little larger,
but this does not matter very much as you
can easily fill in afterwards with a little
plastic wood.

Having got the batten tacked to the last
frame (which of course is No. 1, since you
are working from the stern end), bend the
batten round until it meets the stem post
side, and, mark this point on the stem post,
for this is where it must be slotted to
receive the end of the batten.

Deal similarly with the lower batten on
the other side, then the two top ones.

Never finish one side completely, always
work batten for batten or plank for plank,
building up the two sides together, for by
working in this manner you keep the strains
equal and avoid distortion.

When however you bring the second
batten round to the stem post, see that the

MARK R

A G

-.13" -92" I'6" -1- /' 6 /' 6 " "-44--
Fig. 18.-This sketch should be studied when setting up.

Fig. 20.-Temporary set up
of the transom. The sup-
porting blocks are not shown.

AlARK A

Fig. 19.-The fore and
aft curve, or sheer, of
the bottom of the boat.

1Zoo02

to the stem post). The chines can now be
fitted.

These are

RooF OR BEAM --"1

SHORE

CENTRE OF BATTEN.

BEVEL BOTTOM (06E
7450,1374/N ANGLE

FLOOR
4#13LocK

distance between it, and the lower one is
the same as their distances on frame No. 1,
also see that the battens on each side of the
boat meet exactly opposite each other.

The positions of these battens must be
clearly marked on the stem post ready for
cutting out in a manner similar to the
frames.

Assuming that the battens are now in
place (with the exception of the fastenings

Nore:-LoarrioN of
/Varnsws Ok-rzenondEo
AFTER 44,,zoov6 0..r ON
7NooRARY ERECT/ON.

64.1 LE 4177E4
eiblaif:tEMk%/e

STEM Ralr

-.WAS SEAM
BITTEN MEM.
/WE WXSA..

IVO.ISEAM 84T
&ivy . Itrx-44"x

Nonw

Serrhva UP BATTEN

made from oak 1 in. x in.
planed finished sizes,
and each 11 ft. long,
and are fitted in exactly
the same manner as the
seam battens, but care
must be taken to see
that the point where

TEMPORARY
Se/Acme-77Na

STRUT

OVERHANG

a

they meet the stem post, is the absolute
bottom, so that when the slot is cut it will
be partly in the side and partly in the bottom
as it were.

Next comes the gunwales, which of
course are fitted in the slots at the top of
the frames.

The method of fitting is similar, but a
little difficulty may be experienced in mak-
ing the rather sharp bend downwards and

TEMPORARY SET -1/X3,

GUNWALE

FLOOR

S,voaz FRnM Roop

MARK H.

outwards from the transom to the frame
No. 6. If any difficulty is experienced it
may be as well to soak this end of the
timber for a quarter of an hour in very hot
water, or to apply steaming hot rags for an
equal period ; the bend should then be easy.

When the rail reaches the stem post do
not attempt to bend the timber up to the
top of it, but allow it to sweep round in its
own natural curve. As the stem post is
longer than necessary, some extra length
being allowed for shaping. Mark off the
position on the stem post as for the other rails.

The stem post now marked off may be
removed from the setting up batten and
notched in the following manner.

Where the seam battens are to be
secured the post can be notched out 1 in. x

in. for a distance of in., which will give
sufficient landing.

The chines and gunwales are dealt with
in a different manner. These, owing to
their thickness must be half -jointed into the
post, so that the slot will be 1 in. wide, but
is in. deep. A notch must be cut in the
chines and gunwales I, in. deep, when they
have been trimmed off to the required
length on assembly, in. will be sufficient
landing, so the slots in the post will be 1 in.
long, 1 in. wide, 18- in. deep, whilst the rails
will be notched 1 in. x 17a in. deep.

Fig . 22 shows the stem post ready for
fitting. It is simply put back on the setting
up batten, the rails cut off to the required
length and secured in the case of the seam
battens in a similar manner to the method
used in fixing them to the frames. The
chines and gunwales should be secured
with 11 in. No. 6 brass screws well counter-
sunk.

Although the main framing is now com-
pleted the temporary battens, shaw, and
supports should not be removed until the
sides are partly planked, which will be the
next operation.
(To be continued)

GUNWALE CNINES ENO SEAM BATTEACS F/TEED.
FRAMEWORK READY FOR SIDE AFINMEVE.(71,./POOARY EtarrEnts ETC.

APE Mr Snowy_ BUT S,JEULD BE RETAINED)

6

4'ScocKs

SErnms-a, 6,Arroi

;1/..wee .561,4 Barron,
Att/NDEO13arro.4.

Zone rS6of 8Arrenl
I

7k,Wsom 6(76.6.
/%2"56.06, ChWiE

I 0, SEe Rat?.

ME

OP

Lave.

Figs. 21 to 23.-Showing the position and details of the various frames and stem post.
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Fig.' 1.-The
finished clock.

WHEN the amateur model maker
looks around for new subjects on
which to exercise his skill, the

building of an apparently intricate piece of
apparatus, such as an electric clock, is passed
over on the score of requiring special tools,
such as a lathe, gear cutting appliances and
other apparatus not usually possessed by
amateurs. It will be found possible, how-
ever, to construct a highly satisfactory elec-
tric timepiece with perfect timekeeping
capabilities, literally " on the kitchen table."

Unlike the spring driven clock, an elec-
tric clock, of the synchronous variety, does
not depend, for its accuracy, on escape-
ment of pendulum action. It is driven by a
very small electric motor, having a minute
consumption of power, controlled for speed
by the frequency of the A.C. electric mains
to which it is connected.

Now that the grid scheme is in operation,
practically every power station in the
country is synchronised from Greenwich,
to deliver power at exactly 50 cycles per
second, and, as the speed of the motor is
entirely dependent on the frequency, the
clock is, virtually, controlled from Green-
wich.

The motor is not self starting and has to

The Construction of this Clock is
Simple, and it is Built Without
the Aid of a Lathe or Special Tools

By C. F. Lines, A,I.W.T.

called periods, and n is the number of teeth
on the rotor. In this intance, the mains
frequency was 50 c.p.s. and the rotor teeth
16 in number, giving a speed of 375 r.p.m.
or 22,500 per hour. To reduce this speed
to 1 per hour calls for a reduction gear of
22,500 to 1. This seemingly huge reduc-
tion is obtained, very simply, in four steps
of 3 to 1, 3 to 1, 50 to 1, and 50 to 1, by
employing gear wheels.

It that the clock is rather
larger than is usual with purchased ones.
The overall size, including the case, is
approximately 8 in. square x 6 in. back to
front. These dimensions are occasioned
by the size of the gear wheels employed.
The large size is not considered a disadvan-
tage as the more usual 31- in. dial is rather
small to be read at a distance.

Materials
Commence construction by gathering

together the material required as detailed
in the list of parts. The gears, sprocket
wheels, collars, plated washers, axle rod,
perforated plate and grub screws can be
obtained ready made. The Swedish iron
plates and iron strip are obtainable from

Synchronous
Electric Clock

be rotated by hand until it is running at the
speed at which it is designed to run.

The Rotor
In the timepiece shown on this page, the

rotating part of the motor, generally called
the " rotor," consists of a toothed iron disc
which rotates in an alternating magnetic
field, set up by a winding, between the

L1ST OF PARTS
1. piece of Swedish iron 41 in. x 31 in. x fi in.

thick.
1 piece of Swedish iron, in. x 3 in. x A in.

thick.
1 strip of brass, 14 in. x 21 in. x fx in. thick.
1 length of angle brass, 6 in. x 1 in. x 1 in. x in.

thick.
1 length of iron strip, 3 ft. X 1 in. X in. thick.
1 piece of ebonite 4 in. x 2 in. x A in. thick.
8 ounces of 36 S.W.Cl. double -silk -covered copper

wire.
2 12 in. lengths of 2 B.A. screwed brass rod.
38 2 B.A. brass lock nuts and washers.
4 4 B.A. x in. es. brass screws and hex. nuts.
18 6 B.A. x in. round head brass screws and

washers.
A few transformer core stampings. (See text.)
4 19 -tooth pinions, 1 in. dia. x in. face.
2 25 -tooth pinions, 1 in. dia. x in. face.
4 50 -tooth gear wheels, 11 in. dia.
3 57 -tooth gear wheels, 11 in. dia.
2 Worm drives.
6 Metal collars.
24 Plated washers.
15 A -in. grub screws.
2 111 in. axle rods.
1 sprocket wheel, 11 in. dia.
1 sprocket wheel, / in. dia.
1 Perforated flanged plate, In. X 2} in. (Used for

a template for drilling the holes.)
Black enamel, celluloid lacquer, cardboard for dial,

glass for case, etc.

poles of a specially shaped iron magnet
system, hereafter called the " stator." Fig.
7 shows the shape of the rotor and stator and
gives their dimensions.

The rotor speed, in revs. per minute, is
determined from the formula 2 f 60 where f

is frequency in cycles -Ter second, sometimes

Figs. 2 and 3.-Two further illustrations showing the
construction from the rear.
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Fig. 4.-Details of the template for positioning the holes.

any .good blacksmith or metal merchant.
If Swedish iron is not readily obtainable,
mild steel will do quite well. A good
radio dealer will supply the D.S.C. wire,
2 B.A. screwed rods, nuts, washers, 4 B.A.
and 6 B.A. screws, ebonite and transformer
stampings.

Take the wider of the two iron plates and
having polished off any rust and scale
which may be adhering to it, scribe the line
AB 11 in. down from the long edge. (See
Fig. 7.) On the line AB mark off hole 1
and drill with a h -in. drill.
Drilling Operations

Drive a pin, cut from the axle rod, into
this hole and use the pin to position the
perforated plate which will guide the drill
for drilling hole 2. Secure the plate firmly
to hole 2, in a similar manner, and using it
as a template, drill out holes 4, 5, 6, and 7.
With the plate still in position, use the A in.
drill to indent the centre of hole 3. Do not
drill this hole right through at this stage.

Remove the template and using the in-
dent for hole 3 as centre, scribe, with com-
passes, a circle of 1 i in. radius. At the same
time scribe a second circle of 4 -1 -in radius.
By bisection, divide the circumference of
the smaller circle into 16 equal parts, and,
with a centre punch, mark each point of
intersection. Using adrill of ,-in. diame:

0
STRTOR

POLE
/ I

-0-1"

5
0!

, r

4.4 " !

perforated
plate,holes to
correspond
to 1 and 2drilled.
These holes
will permit
the narrow
plate to be
secured to -
the back of pfr.;
the wide one. , 3%.9

plate now be- 5N1. 41)- -6-
The wide
comes a tem- 1

plate, and if-Tz*
drilling is rib;  "76 I
continued Fig.5.-Horizontal bearing plates.until all holes
but one are present in both plates. The ex-
ception is hole 3, which should only be in-

ter, drill pilot holes
for the sixteen holes
on the circumference
of the circle. Hole 3
may now be drilled
out A -in. diameter.
Great care must be
taken to make these
holes exactly in the
correct position and
dead square with the
surface of the plate.

Before proceeding
to enlarge the holes al-
ready drilled to their
finished sizes, the nar-
rower plate should be
cleaned up and, with
the aid of the

so 4tkt

Fig. 6.-The six -arm star piece for adjusting the hands.

dented,' as"it is used as a centre for scribing
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the finished size of the rotor, i.e. 14 -in.
radius.

Having drilled out all the pilot holes in
both plates, attention should be turned to
the rear rotor bearing strip, which is of
brass 4+ in. x in. x in. (approx.).

It is essential that this bearing strip and
the gear plates be of brass or other non-
magnetic metal. If iron were used for
them, they would short circuit the field
between the stator poles.

The centres for the bearing and support
holes can be marked off from the partly
completed stator plate. The rear gear plate
can be marked off in the same way. By
adhering to this procedure of marking off
all the parts from the stator plate, perfect
alignment of the holes is assured.

Holes that are to be a bearing fit for the
rod are best drilled out with the. -in. drill
and then " lapped " out with the aid of a
small piece of the rod, tapered slightly to
enter the hole, used as a lap in the hand drill.
This procedure actually improves the bear-
ings as the lap hardens and polishes the
wearing surface. The hole in the centre of the
rotor will require a little fine emery powder
and oil as an aid to the " lapping " process.

Rotor and Stator Poles
When all the marking off, mentioned so

far, is completed, the rotor and stator
plates may be finished by opening all the
holes out to their final sizes. (See Fig. 7.)
With a hacksaw, cut out the rotor and
stator pole pieces as near as possible to their
finished shape, finishing them down to the
dimensions given with files, taking care to
keep the edges square and the concave faces
of the pole pieces as true as possible. The
shaping of the rotor demands especial care.
It must be truly round. Any lumps on its
circumference will necessitate increasing
the gap between stator and rotor to prevent
fouling as the rotor revolves. The gap
should not exceed A -in.

The rotor is completed by having a +-in.
diameter, fin. face pinion sweated to it
with the boss outwards. A short length
of axle rod will hold the parts concentric
during the sweating operation. P
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Fig. 7.-ShOwing the construction of the stator and rotor.
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Care must be taken to prevent solder creeping
between the teeth of the pinion.

If desired, the iron parts can be given a
coat of quick drying black enamel. In
addition to improving their appearance this
will prevent them rusting.

Fig. 8.-A plan view of the clock.

The next step is to fashion the stator pole
supports, or legs, from the fin. x fin. iron
strip. It is only necessary for the rearmost
pair of strips to be bent to form feet. The
strips which support the dial form the front
pair of feet.

The Transformer Stampings
From the transformer stampings *cut

sufficient strips, 4} in. long by, at least f in.
wide, the exact width is not critical, to equal
in thickness the stator pole pieces. Also
cut two pieces of the f by iron 31 in. long.
The transformer iron strips and the 3} in.
pieces, together, form the yoke over which
is wound the winding for energising the
motor. It is not recommended that this
yoke be made from solid metal as its use in
magnetic circuits introduces a loss of energy
which has to be made good by increased con-
sumption from the supply mains.

Having completed the iron work for the
motor, attention can now be given to finish-
ing the rear bearing strip. To provide a
greater length of bearing for the rotor
spindle, a collar is sweated to it. A short
length of axle rod will facilitate the sweat-
ing process if it is used as suggested for
sweating the pinion to the rotor. The col-
lars, as purchased, have two tapped holes,
but only one grub screw. The extra tapped
hole will serve as an oil hole if it is positioned
vertically and oil will not run out of the
bearing if the screw is left in place. It must
not, of course, be tightened up or it will grip
the rotating spindle.

The drawing of the rear gear plate, Fig.
4, gives the position of all the bearing holes
for the gear wheel spindles and their sizes.
All the dimensions are not given, as, in
some cases, greater accuracy in meshing the
various wheels can be obtained by following
the procedure outlined below. The front

gear plate is almost 'identical with
the rear one and it can be drilled
out, with a minimum of labour,
by using the rear plate as a tem-
plate. Immediately above the
hole for the rotor bearing (a collar
is sweated to this hole when the
plate is finished, as with the rear
bearing strip), drill hole A with a

A -in. drill, lap-
ping out the hole
to axle size, as
detailed earlier.
The exact dis-
tance from the
rotor hole to hole
A may be fixed
by employing the
perforated plate
as a template. On
temporary spin-
dles, mount a fin.
pinion in the rotor
hole and a similar
pinion in hole A.
Place a 1 f in. gear
wheel in mesh
with both of these
pinions, so that
its centre takes up
a position cor-
responding to hole
B, and indent the
centre -of hole B.
If a strip of thin
writing paper,
crimpled between
two pinions, tem-
porarily mounted
on the perforated
plate for the pur-
pose of crimping,
is inserted be-
tween the teeth of

the three wheels, prior to marking hole B,
sufficient clearance will be automatically
allowed for any irregularities in the meshing
of the wheel teeth. These same crimped
paper strips should be used between any
wheels whose centres are not marked off
from the Meccano perforated plate.

Hole B is the bearing for the first reduc-
tion gear spindle, which runs at one-third
rotor speed, and it is advised that it be
increased in length by sweating a small
square of brass over it, and the correspond-
ing hole in the front plate, after-
wards drilling right through
the two thicknesses.

Angle Pieces
The next step is to cut off

and clean up four fin. pieces
of brass angle strip. Each of
these is drilled and tapped,
using a No. 44 drill and 6 B.A.
taper tap, to have two holes
in each face, symmetrically
placed, with 1 in. between
centres. These angle pieces
are employed to carry hori-
zontal brass plates, 1 in. wide
by 1 in. long, between the
front and rear gear plates. The
horizontal plates are drilled
with one hole each for a vertical
spindle upon which is mounted
a 50 -tooth wheel and a worm.
The position of the spindle
holes is indicated in Fig. 5.
A I in. square is taken out
of the corner of each plate
to dear certain gear wheels.
The cutting of these small
squares is best left until
the assembly is partly com-
pleted, when their purpose

and position will be obvious. Each hori-
zontal plate has, also, four A -in. holes
through which 6 B.A. by fin. round -
headed brass screws are insetted to secure
the plates to the angle pieces. These holes
are deliberately made much larger in
diameter, i.e. a -in., than is necessary. By
so doing, and employing washers under the
screw heads, the plates are given a fair
amount of play which allows for adjustment
of the meshing of a worm on the spindle in
hole A and the 50 -tooth wheel on the
vertical spindle. The screws are, of course,
tightened down after the meshing is satis-
factory.

The position of the screw holes on the
gear plates, to which the brass angle pieces
are secured, is indicated in Fig. 4. They,
also, are drilled A in.

The Spindle for the Hands
This spindle, which is driven by a 50 -

tooth wheel secured to it, in a manner to be
described later, is journalled in the centre
hole of the front gear plate. This hole
corresponds to the rotor bearing in the rear
plate. The rotor bearing is, of course,
occupied by the rotor spindle, so, to provide
a rear bearing for the hands spindle, a small
bridge is constructed, as illustrated, from a
couple of small pieces of angle brass sur-
mounted by a small strip soldered on. Two
A -in. holes are drilled in the bridge feet,
and corresponding tapped holes are made in
the rear gear plate. By drilling large holes
and using washers under the screw heads, as
was done with the horizontal plates, lining
up of the bearings is facilitated. This com-
pletes the drilling for the 22,500 to 1 reduc-
tion between the rotor and the spindle of
the minute hand.

The hour hand, which is secured to the
boss of a gear wheel mounted on, but free to
rotate on, the minute hand spindle, is driven
by a reduction gear consisting of a train of
2 to 1, 2 to 1, and 3 to 1, i.e. 12 to 1 in all.
An idle pinion is introduced into this train
of gears to provide a reversal of rotation.
Without this idler the hour hand would
revolve anti -clockwise.

A fin. pinion is locked on the minute
hand spindle. It drives a 50 -tooth wheel on
a spindle in hole C. This spindle also
carries a fin, pinion which meshes with
another 50 -tooth wheel on a spindle in hole

(Continued on page 602)

Fig. 9.-A rear view.
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clda4ins Self:Isnitins cAletais.
IT is not generally known that there exist a

number of metals which can be prepared
in so finely -divided a condition that they

take fire and burn themselves away in a
shower of sparks which scatter into the
air. Such metals are said to be pyrophoric
in nature. The best-known metals which
can be prepared in this condition are iron,
nickel, and lead.

Pyrophoric lead can be prepared with
great ease. Take a moderately strong solu-
tion of lead acetate or lead nitrate, and add
to it a strong solution of tartaric acid. A
white precipitate of lead tartrate will in-
stantly be formed. When it is clear that no
further lead tartrate is being precipitated,
filter the solution and retain the white lead
tartrate. Wash this substance with a little
cold water in order to swill away all traces
of unchanged tartaric acid, and then dry it
by gentle heat.

Lead Nitrate
If you cannot obtain supplies of the neces-

sary lead acetate or lead nitrate you can
make either of these salts for yourself.
Lead nitrate is made by dissolving scrap
lead in moderately strong nitric acid, whilst
lead acetate is best made by dissolving
litharge (lead oxide) in acetic acid. In
either of these instances, you will have to
crystallise the salt out in order to free it
from traces of acid and then dissolve it in
water so as to make up a moderately strong
solution.

Having obtained a quantity of the neces-
sary dry lead tartrate, a small amount of
this material is placed in a test tube and
heated very gently over the flame of a spirit
lamp or bursen burner. The tartrate will
turn black and give off smoky fumes. After-
wards it will become grey in colour. Imme-
diately this happens, remove the tube from
the flame and cork it up firmly. The grey
powder in the tube consists of metallic lead
formed by the heat -decomposition of the
lead tartrate. So fine is the lead powder that
it shows the strongest possible affinity for the
oxygen of the air, combining with it under
the slightest provocation to form lead oxide.

Thus, for instance, if the contents of the
tube are gently shaken to the ground, the
metallic lead powder will become incandes-
cent in it passage to the ground, giving
rise to a trail of sparks and thereby pro-
viding a form of indoor fireworks.

Pyrophoric Lead Powder
Again, this pyrophoric lead powder, even

if it is kept in an uncorked or unsealed test
tube, will often spontaneously become red
hot, owing to the combination of the lead
with the oxygen of the air in the test tube.
For this reason, it is very difficult to preserve
pyrophoric lead or, indeed, pyrophoric
metal powders of any description, even in a
sealed tube or bottle, since the metal powder
quickly abstracts the oxygen from the air
contained in the bottle and turns itself into
the metal oxide. The only way to preserve
such metal powders would be to seal them
in a vacuum or in an atmosphere of some
inert gas.

In consequence of the above facts, care
should be taken not to store away a bottle
or tube of any pyrophoric metal powder in
a drawer or among papers of any descrip-
tion, since a fire might easily arise owing to
the spontaneously -ignitible nature of the
powder.

Pyrophoric iron gives rather more bril-

" Chemist

The preparation of pyrophoric iron by
passing hydrogen over iron oxide.

liant spark showers than does pyrophoric
lead, although it is somewhat more difficult
to prepare than the latter substance. Iron
in pyrophoric form is prepared by passing
hydrogen gas over very gently heated iron
oxide or iron oxalate. The hydrogen treat -

How to Make Metal Powders
which Become Incandescent
When acted upon by Air.

ment of iron oxalate gives the most certain
results. Iron oxalate can be made by add-
ing a solution of oxalic acid to a solution of
any iron salt, whilst iron oxide is formed by
the addition of ammonia to the solution of
an iron salt.

Iron Oxalate
In order to form the necessary iron salt

for the preparation of iron oxalate or oxide,
scrap iron can be dissolved in dilute sul-
phuric or hydrochloric acid. When all the
acid has been used up, evaporate the residue
to dryness, re -dissolve it in water and filter
it. A solution of an iron salt suitable for
the addition of oxalic acid or ammonia will
thus be prepared.

Having acquired (or prepared) a quantity
of dry iron oxalate or iron oxide, place it in a
glass bulb -tube to which is attached a
hydrogen -generating bottle.

A photograph of the apparatus is shown
on this page. The flask on the right con-
tains pieces of scrap zinc over which has
been poured dilute sulphuric or hydrochloric
acid. The hydrogen gas thus generated is
made to bubble through a wash -bottle con-
taining a little clean water in order to rid it
of any acid fumes which may be carried
over. This intervening wash -battle is not
absolutely essential to the success of the
experiment, but its use is desirable.

Having rigged up the necessary apparatus
with the iron oxalate or oxide in the glass
bulb -tube, allow the hydrogen gas to flow

over the oxalate or oxide for two or three
minutes in order to make sure that the
hydrogen has expelled all the air from the
interior of the apparatus. Then very
gently heat the contents of the bulb -tube
with a bunsen burner turned low or with a
small spirit -lamp flame. Very quickly the
powder in the bulb -tube will darken and
within a few minutes it will have become
completely black. This black substance is
metallic iron in a very finely -divided state.
Scatter a little of it to the ground and it will
give rise to a brilliant trail of white sparks.
Tip some of the pyrophoric iron on to a
saucer. Within a minute or two it will
have become red hot. If you wish to pre-
serve any of the metal powder, you will find
it necessary to seal it off in a small test tube,
the tube lbeing filled to the top with the
powder in order to leave as little room for air
as possible.

Nickel Powder
Pyrophoric nickel can be prepared by a

similar process, employing nickel oxide in-
stead of iron oxide. The nickel powder so
produced is grey -black in colour and its self -
igniting properties are similar to those of
pyrophoric iron powder. Incidentally, if
you cannot procure any nickel oxide, you
can make it for yourself by adding am-
monia to a solution of nickel salt and by
heating the pale green precipitate of nickel
hydroxide which is thereby formed.

One word of caution concerning all the
above hydrogen experiments. Do NOT
apply a flame to the issuing steam of
hydrogen until you are quite sure that all the
air has been swept out of the apparatus by
the stream of hydrogen gas. Hydrogen and
air form an explosive mixture and very
likely the entire apparatus may be shat-
tered to fragments by an explosion if the
hydrogen gas is ignited before it is com-
pletely air -free. Generally speaking, a period
of four or five minutes should elapse before
any attempt is made to ignite the steam of
hydrogen issuing from the extremity of the

(Continued on page 604)
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This view of the finished £20 Car shows its very practical lines. This photo-
graph also shows the designer, Mr. F. J. Camm.

Further

This view shows the car with the Auster one -hand" hood up. Note
also the sports type mudguards.

OUR £20 CA
Notes on Construction and

By F. J. Camm

THE articles given in the March,
April, May, and June issues of
this journal, and the drawings and

photographs which accompanied them
should enable any reader to complete
the car without difficulty. So that
readers who are in doubt about any
point might have an opportunity of
inspecting the original car, I ap-
proached Messrs. A. W. Gamage, Ltd.,
of Holborn, London, E.C.1, who
generously co-operated with me by
allowing the car to be on exhibition in
their showrooms.

Photographs from Readers
.Some hundreds of readers have

already availed themselves of the
opportunity thus afforded of making
first-hand acquaintance with this little
vehicle which has attracted so much
attention throughout the country.
The car will remain on exhibition
there for a few weeks longer and, if
you can spare the time, I recommend
you to pay a visit to this well-known
store.

Some hundreds of these cars are

already in course of construction
(some will be finished by the time this
issue is off the press), and I have re-
ceived promises of photographs of cars
when my
readers have
completed
them. I shall
publish thesein due
course, but
in the mean-
time, I re-
produce
some further
pictures of
the finished
car so that
you may
judge its
really at-
tractive and
modem lines.
Since the last
issue went to
press I have
put the car
through some

Adjustment

rigorous tests, and I have been unable
to discover any snags or defects. The
brakes are ample to stop the vehicle
quickly from its maximum speed of

A front view, showing the axle and suspension.
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about 50 miles an hour. The engine
is immediately responsive to the
accelerator, and the hand -brake which
operates the two front wheel -brakes
(unlike the hand -brakes fitted to most
cars) is in itself quite adequate to
bring the car rapidly and smoothly to
a standstill. I have, in Coto, journeyed
some hundreds of miles in it, and find
it a cosy and handy car, free from
trouble, and reliable in every way.
There is much to be said for the great
simplicity of the single -cylinder engine,
which once tuned up seems willing to
work all day without signs of distress.
Petrol Consumption

The petrol consumption works out
at 67 miles per gallon, and the ac-
celeration is superior to most other
three-wheelers which I have tried: It
is good. at hill -climbing and only the
very steep hills demand a change down
to second. In bottom gear the car
will climb practically any hill met with
in normal touring.

The reverse gear makes the car par-
ticularly manoeuvrable in narrow
roads, and the suspension is ideal. I
think it would be difficult to find a
more comfortable car at ten times the
price.

I shall be pleased to arrange to take
parties of readers to Messrs. A. W.
Gamage, Ltd., on suitable days if
readers will get into touch with me,
naming the time and day at which
they will be free. I can then arrange
a programme to suit all readers.

Those readers who are unable to
visit London and who would like to
see the car should arrange themselves
into local parties and let me know
when they would like to see the car.
If it can be arranged I will then drive
it to their district.
Blue -prints

Blue -prints for the car are ready,
and can be supplied by return of post
for 1.08. 6d. a set of four sheets.
Address letters containing postal
orders to the Publisher, George
Newnes, Ltd., 8/11 Southampton
Street, Strand, W.C.2.

One of the photographs this month
shows the angle -iron cross bracing
between the bottom member of the
front axle (also of angle -iron) and the
body. This can consist of two mem-
bers welded at the point of inter-
section, or it can consist of four mem-
bers suitably fastened by means of fish
plates. This bracing reduces any
tendency for the chassis members to
twist, and equalises the load on the
front suspension springs.
In Gamage's Showrooms

Two of the photographs show the
oar in the showrooms of Messrs. A. W.

Underneath View, showing the angle -iron cross bracing.

Gamage, Ltd., and the others show
the car on the road-one of them
taken when the car was travelling at
45 miles an hour.

One or two readers have raised the
question of the fitting of a speedometer.
This can most conveniently be ar-
ranged by taking a motor -cycle type
of drive off one of the front wheels,
and a suitable speedometer for this
purpose is that made by the Cooper -
Stewart Eng., Co., Ltd., 136 Long
Acre, London, W.C.2. The instru-
ment itself will, of course, be mounted
on the dash. On my car the decom-
pressor and the choke are mounted on
the offside of the engine compartment

for convenient operation when using
the kick-starter.

A Dynamo and Starter Motor
II readers are going to the extra

expense of fitting a dynamo and
starter motor these controls will, of
course, be brought by means of Bow-
den' cables to the dash. Many engines
will not have a decompressor fitted,
but I find such a convenience when
starting from cold. I have not fitted
a headlamp as originally planned, for,
owing to the low riding position and
the use of 6 -watt lamps mounted on
the wings, I find the lighting quite
adequate. If a dynamo is fitted you

Our £20 Car in the showrooms of Messrs. A. W. Carnage, Ltd.
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will have ample current to supply
other electrical needs such as a wind-
screen wiper, but you must fit a bat-
tery of at least 60 ampere -hours'
capacity.

Accumulator
Do not make the mistake of buying

a second-hand accumulator. Such
may look perfect from the outside, but
if it has been standing for any length
of time the plates are certain to be
sulphated, and possibly short-circuited
by a sediment at the bottom.. The
plates may also be cracked, and the
filling may have fallen away from
them.

Do not forget to lubricate the rear -
suspension pivots, the wheel bearings,
and the front springs occasionally, and
make quite sure that the oil pump is
delivering at least 80 drips a minute.

Engine Timing
If you have purchased the

unit separately you must time the
engine so that with the lever in the
" fully retard " position the spark
occurs at top dead centre, on the
compression stroke (both valves
closed). See that the engine has a
plentiful supply of oil if you are using
a new one, and it is desirable to inject
about an eggcupful in the crankcase
before starting the engine. See that
all steering joints are oiled, that
the wheel bearings are packed with
grease, and that the gearbox is filled
with oil. Make sure that the oil tap
is in the " on " position.

The photograph above shows our £20 Car in the showrooms of Messrs. A. W. Carnage, Ltd., Holborn,
E.C.I. Hundreds of readers have already visited _this famous store in order to inspect the car.

Testing the Car
Before testing the car it is wise to

check the front wheels for toe-in-
that is to say the front of the wheels
measured between the tyres should be
A. in. closer together than the rear of
the wheels. Check over the align-
ment to make quite sure that the rear
wheel is absolutely central with the
front wheels. Inflate the front tyres
to an equal degree of pressure, and the
rear tyre slightly harder.

The hood supplied by Messrs.
Auster, Ltd., has a front iron to which
U -section sockets are attached.
These slide over the outside edges of
the screen and keep the hood in place.
It will be necessary to fix chocks of
wood to the sides of the body to
receive the screen and the position of
the latter should be adjusted to suit
the hood. The back of the hood is
nailed or screwed behind the back
squab -rail first.

These two photographs emphasise the modern lines of our £20 Car and one shows it under way.
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(Left)-Hay-making at Bekonscot, Beaconsfield, Bucks, and (Right)-A hunt at full gallop across one of the fields around the model town of Bekonscot.

A Township in Miniature
AT many places in the British Isles,

one comes across all kinds of model
railway systems. Some of these tiny

services are more useful than one would
think, and several, in addition to making
amusement for crowds of sightseers, can
also carry numbers of passengers. The
Romney-Hythe & Dymchurch line is a case
in point, for it also takes an important part
in the local transport facilities. People use
the railway regularly.

The Land of Lilliput
In Buckinghamshire, there exists a whole

town of models, through which has been
built the most fascinating railway. The
place is known as Bekonscot, and it has
gradually come into being over a number of
years. It has chiefly been constructed by
a Mr. Callingham and his gardener, in a
beautiful rockery, and people come from all
parts to visit this land of Lilliput. A fee of
one shilling, or sixpence for kiddies, is
charged for admission and many thousands
of pounds have been collected for charities
in this way. The grounds may be visited
on the first Saturday afternoon of each
month from April to October, or every
Sunday afternoon, over the same period.
Bekonscot is not merely a model railway,
nor is it a collection of toys, for everything
is permanent, and is largely actuated by
electricity. The scale of one inch to the
foot is adhered to as closely as possible, so
that the visitor has a profound surprise when
he sees it for the first time.

One enters the garden along a path which
is arranged like a road. There are several
30 signs and de -restriction marks dotted
at the wayside in true Belisha style. Two
beautiful little stone churches may be seen
in the garden, and one of these has repro-
duction -units concealed within, so that bells
may be heard chiming in the belfry, followed
by the strains of organ and choir, in the
nave. An illuminated cross graces the
foremost turret of the building, and the front
end is embellished with real stained glass
windows. Stunted yew trees surround the
fine grass lawns of the enclosure and minute
creepers cling to the flying buttresses. A
little pathway leads to elaborate wrought -
iron gates at the roadside.

Built to a scale of 1 in.
to the foot, this Minia-
ture Town is not a
collection of Toys, but
everything is perma-
nent, and is largely
actuated by Electricity

Domestic Architecture
In the residential district of Bekonscot

there are fine little specimens of domestic
architecture. One sees houses and cottages
of brick or stucco with half-timbered walls
and eaves which support roofs which may
be of slate, stone, tile or thatch. These
villas are set in little gardens bordered by
fences or little hedges with tiny gateways.
Small rock -weeds and ice -plants make
flowers for the beds, in correct proportion.

In the suburban roads there are 'phone
kiosks, lamp -posts, Belisha beacons, pave-
ments, kerbs, gutters and even drain grids.
The populace consists of realistic wooden
figures of people who are arranged at their
various activities. Horses, waggons, cows,
sheep and dogs are all to be seen and they
set off the model buildings to a nicety.
Bekonscot is always " up to the minute,"
and is changed with the seasons as well as
from year to year.

The road leaves the suburbs and leads
between fields until it climbs to a point
above the harbour. As the visitor walks
over a bridge, he can look down on to the
railway track where locomotives are pulling
a regular service of trains. He notices the
care which has been lavished on the details
of the permanent way. The metals are
connected with fishplates and are set in
steel chairs which are mounted on wooden
sleepers in tar -bound stone chippings. It

is so strongly made that the attendants
tread on it without causing damage.

Electrified
The whole system is electrified and ex-

tends over 1,200 feet. All trains are regu-
lated from the main control box and can be
stopped, started and reversed at any point.

It is extremely fascinating to watch it
working and to marvel at the ingenuity dis-
played in every particular of the scheme.
On the main circuit, about four trains can
be safely run at the same time. Rarely are
the same four travelling together, however,
for when an express runs to a standstill
between main -line platforms, another train
will emerge from a siding elsewhere in the
circuit and take its place for a while.
Traffic is then diverted through parallel
platforms where there are no obstructions.

There are several stations, industrial
sidings and halts, and there is also a con-
nection to the dockside for shipping. At
the terminus of the line there is a large
station built of steel and glass, which con-
tains everything down to subways and slot -
machines. Along the edge of the track,
one may see such items as watchmen's huts,
signal wires and gradient signs. The line
has several quite severe slants, but though
their wheels often spin, the locomotives
invariably keep on the move.

A " One Way " road leads close to the
docks and wharves where large steamers
are tied up. Every imaginable article of
merchandise may be seen strewn about on
the quays and towering cranes are installed
for loading and unloading. A jetty stretches
into the harbour and is terminated with a
lighthouse which marks the dock entrance.

Windmill and Granary Siding
From this point, the rails climb steeply up

to a windmill and granary siding, and the
revolving vanes of this quaint little structure
denote that business still flourishes. A
pulley -jib protrudes aloft and sacks of flour
are usually being lowered to a few " hands "
who stand about and guide them into wait-
ing railway trucks. Cattle and sheep graze
on the surrounding uplands, but the town
itself is seen across the harbour where big
ships ride at their moorings. A few sailing

(Continued on page 604)
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BUILD YOUR OWN
MODEL GALLEON

There is no more fascinating or instructive hobby for
man or boy than the building of a Model Galleon. Every
British home should possess one of these proud
mementoes of the glorious history of our Nation.
You can build one of these models yourself by following
the clear and easy instructions supplied with every Kit.
Studiette Galleon Kits contain every detail for the
construction of these fascinating models, including
prepared hull, all masts, spars, sails, guns, rigging
materials, complete erecting diagram and Handbooks.
These Kits are compiled by experts
in detail and design.

Nelson's "VICTORY"
Size when built 33' long, 29'
high. Price in U.K. 100,'-.
Grenville's " REVENGE"

Size when built 31" long, 271'
high. Price in U.K. 65/-.
Drake's "GOLDEN HIND"
Size when built 32" long, 2S"
high. Price in U.K.

Columbus's
" SANTA MARIA"

Size when built 25" long 420" high.
Price in U.K. 32.6. Postage I!-.

Willoughby's
"LA BONA ESPERANZA"

Size when built 17" long, 19" high.
Price in U.K. 22.'6. Postage 1/-.

"THE
YELLOW CARVEL"

Size when built 14"long, 141"
high. Price in U.K. 12'6.
Postage I:-.

A FINISHED MODEL
IS A THING OF
LASTING BEAUTY

$4tclielte

and are accurate

Each Outfit is complete with all
requirements and with full, easy

instructions for building.

Obtainable from leading Stores and
Craft Shops. In difficulty send direct.

STUDIETTE HANDCRAFTS,
KENT ST., BIRMINGHAM, 5

MODEL GALLEONS

A Great FREE
Offer to Every

Handyman!
This remarkable offer to readers of " Practical Mechanics " enables
you to have full use of "The Amateur Mechanic" in your own home for
one whole week. If you decide to purchase it after examination you
may have it at a real BARGAIN PRICE, and on easy terms. Don't
be too late for this great offer, as there is only a limited number of
these sets available on such terms.

THE NEW AMATEUR
MECHANIC

4 Volumes
6,000 " How to do it " Illustrations

Special edition, containing up-to-date sections on wireless and television.

LI ERE is a book that will save you one hundred times its cost
I during the many years it will serve you. It tells how to do

hundreds of useful jobs about the house or garden, from building a
chicken house to doing your own brick work and concreting-from
repairing water taps to laying linoleum. There are clear, straight-
forward instructions and 6,000 illustrations, so that even if you have
had no previous experience whatever it is impossible to go wrong.
Every householder, every man with a family, every young fellow who
is keen on hobbies, every man anxious to make money in his spare
time, should possess this fine work. Below are just a few of the
things you can do with the aid of "The Amateur Mechanic."

DO MAKE REPAIR
Paperhanging
Distempering
Metalworking
Panelling Walls
Bricklaying

Garden Furniture
Boots and Shoes
Wireless Sets
Leather Suitcase
Model Airship

Boots and Shoes
Hot Water Pipes
Furniture
Motor Cycles
Clocks and Watches

YOU CANNOT AFFORD TO MISS
THIS OPPORTUNITY-Send TO -DAY
Send for this BARGAIN PRICE Edition NOW-to-morrow may be too late ! If
you let this opportunity slip by, you may never have such a chance again, as the
number of sets available is strictly limited, and they are certain to be snapped up
quickly. We will send the four volumes to you FREE on approval for seven days.
At the end of this period you may either return them to us at our expense, or retain
them at one half the original published price, for the low initial payment of 2,6d.

"Practical Mechanics" Free Examination Form
(SPECIAL BARGAIN PRICE)

To THE WAVERLEY BOOK Co., Ltd.,
96-97 Farringdon Street, London, E.C.4.

Sirs,-Please send me, carriage paid, for Seven Days' Free Examination,
"THE NEW AMATEUR MECHANIC," in four volumes specially
bound in Full Pluvuisin. It is understood that I can examine the
volumes for seven days from their receipt by me, and if I then do not
wish to keep them, I may return them on the eighth day, and there
the matter will end. If I decide to keep the work I will send you,
on the eighth day, a confirmatory payment of 2s. 6d., and commencing
thirty days thereafter, I will send ten further monthly payments of
3s. each, thus completing the special purchase price.

SPECIAL CASH PRICE WITHIN 8 DAYS IS 30 -

Name

Address

Parents' signature
Occupation required if under 21

State if Householder Date

P.M.6 PLEASE FILL IN ALL PARTICULARS ASKED
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CAMEOS OF

(Above) Model coachmen, horses,
etc., and (right) the model
church which embodies real
stained-glass win-
dows, real stone,
slate with lead lin-
ings, and a real peal

of bells.

1110 KONS COT-The Model Village
(Left) A train run-
ning into a wayside

halt at Bekonscot.

(Right)
The

dockyard.

(Left) The swimming -pool.

Huntsmen passing through the village.

A realistic model steamer and lighthouse.
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A Petrotzliven Low=wins Monoplane with
Monocoque

Fuselage
By C. E. Bowden

Fig. 6.-The model taking off under its own power

DRAW a longitudinal and central
line along this plan view, again
called "thrust line." Now take any

" former " and carefully study Fig. 8.
Measure half the width at the centre line
in the plan view, and mark out to the left
from where the " former " line cuts the
" thrust line." Mark out a similar dis-
tance to the right. Now draw in the
oval curves from the top line to the bot-
tom line, so that the curves intersect
the points where the two half widths of the
fuselage end.

The operation is far more simple than the
explanation and Fig. 8 will make the
method clear.

Each former can be drawn in this
manner, and as already explained, then
traced on to the wood, either 3 -ply or balsa,
by means of carbon paper.

The wooden half formers can then be cut
out.

No. 1 former is made in one piece from
-in. 5 -ply wood. This former is a circle

2k -in. diameter and has a 1k -in. square cut
out from the centre.

The engine is mounted on a cone moun-
ting which will be described later. At the
back of the engine mounting there is a
raised square which fits into the cut -away
square .in No. 1 former. The engine and
its mounting are thus detachable in the
same way that the normal nosepiece is
detachable in a rubber -driven model.
On the engine mounting and No. 2 former,
two wire hooks are bound with thread and
glued. Thus the engine on its detachable
nosepiece is held firmly to No. 1 former by
elastic bands placed between the engine
hooks and the fuselage hooks. Fig. 7

PexeCovER 44rE Of Daewl./41//V/IJAI
THREADED /NTO CONE /1/10L/NT/NO

OzheAzzmimquipt 77.94.-
ilk-ve TO Z;zt-h-
.06-7-,4c/i.4.6zEZ/neDE.e-
CARR/.46E

CABIN

CzociefieRe

The Second Article of a
Short Series Dealing with
the Construction of an

Interesting Type of
Model Aeroplane

should be studied for details of this method
of engine mounting, which permits the engine
to be knocked off in the event of a bad land-
ing, thus saving the engine and the fuselage
from damage. If a rigid mounting of the
engine is provided, damage is very likely
to result, and a bent crankshaft is a very
likely possibility. The forward end of the
fuselage also usually suffers.

There is another great advantage in the
detachable type of mounting. If the
-thrust line setting has to be altered in any
direction, it is very easy to pack up the
nosepiece with shavings of wood. Further-
more, it is only the matter of a second or
two to remove the engine complete with its
mounting when attention to engine details
is desirable. Instead of bending over the
fuselage in an awkward attitude, work may
be comfortably carried out on the engine

in any convenient place. Having
glued both sides of the half ovals
on to the back -bone and let them
set firm the next thing to do is to
add all the fuselage fittings.

There are two duralumin or brass

OL/414,1YEA/6//ve- COWLING
To STRENGTHENED FUSELAGE
SOL/0 SALSA
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Fig. 7.-The front end of the
fuselage showing the space hollowed

out for the wings.

No0A-s TO z -44-,z0/440/1/6
/PETA/N/NG ELASTIC BANDS

under -carriage tubes to be fitted to Nos. 1
and 3 formers. These tubes should be of dura-
lumin if possible as they are lighter. They
are bound across the fuselage and eventually
form anchorages for the detachable under-
carriage legs.

It will be observed that the two formers
to which these tubes are bound are both of
3 -ply for strength.

Next, the several wire hooks for the elastic
to retain the detachable engine and the
detachable low wing up to the fuselage, must
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Fig. 8.-The method of drawing an oval former.

be fitted to their respective formers. These
hooks are made from 18 S.W.G. wire and are
bound firmly to their respective formers.
Refer back to Fig. 7, and it should be made
clear where these hooks are placed.

Fig. 5 is a sketch of the front end of the
fuselage and shows how the front end is cut
away underneath to form a platform for the
location of the low wing. Owing to the
angled shape of this cut -away, the low wing,
although detachable and only reasonably
tightly held up to the fuselage by its elastic
bands, cannot readily move out of its correct
position, either by engine vibration or
slight blows. On the other hand, if a
heavy blow is dealt the wing during a bad
landing or crash, the elastic bands will give
and the wing can give backwards and so
save excessive damage.

After the hooks are fitted, the spaces
between Nos. 1 and 3 formers should be
filled in with solid balsa carved to the lines
of the nose. This will strengthen up the
front end enormously. The centre of these
solid balsa insertions should be slightly
hollowed out for lightness (see Fig. 10).

At the after end of the fuselage skeleton,
at formers Nos. 15 and 16, two brass tubes
to take 20 S.W.G. wire are bound across the
fuselage and about one-third of the way up.
These tubes form anchorages for the de-
tachable tail wheel prongs in the same
way as the two larger duralumin tubes at
the fuselage nose take the undercarriage.
A sketch of the undercarriage and tail
wheel fittings will be given later when these
two components are described in detail. At
the extreme tail end of the fuselage a solid
piece of balsa is shaped into a streamline
point and glued on to the last balsa former.

The Second Phase of Construction
The fuselage is now ready for the second

phase of construction in which the whole
is covered with fin. square sectioned balsa
wood stringers. These are positioned about

in. apart. Some old modelsaeroplane elas-
tic is wrapped lightly around the fuselage
several times along its entire length. The
-I- in. x in. balsa lengths are then inserted
under the elastic which keeps them hard up
to the oval formers. It is a good plan to
insert three at a time, and then ease them
off to their correct distance of k in. from
each other.

If any slight mistakes have been made
over the dimensions of the ovals of certain
formers, then a tiny piece of balsa of the
necessary thickness should be inserted,
where necessary, between stringer and
former until the stringers all present an
even form. If this is not done, the final
covered form will show an uneven skin.

Finally, lightly touch with glue, every
point where the stringers contact with
formers. Fig. 10 shows the strung fuselage,
and also the solid balsa inserts at the nose-

piece, already remarked upon.
Having completed the stringing with the
in. x * in. balsa lengths, the constructor

should carefully go over it and make sure
that there are no uneven ends or bumps.
Then a 1 -mm. thick 3 -ply floor should be
stuck to the cut -away underportion of the
fuselage where the low wing will eventually
be located. Whilst drying, elastic wrapped
around the fuselage will keep this 3 -ply in
position. A 1 -mm. 3 -ply top should now
be stuck on to the cut -away portion of the
tail end of the fuselage. This will make a
firm platform for the detachable tail unit
(see Fig. 10).

Ignition Details
The next item is fitting the " Brown "

ignition coil, condenser and necessary wir-
ing. The coil and condenser are merely
strapped down to the 1 -mm. 3 -ply floor
inside the fuselage as near the front end of
the low wing cut -away portion as possible.'

The strapping is carried out with some
light wire-a few stringers will have to be
temporarily removed for this operation and
then restuck into position. The wiring is
carried to just behind the nosepiece No. 1
former and brought out through the string -

cutting away for the length of the 4 -volt
flat type pocket flash lamp battery used for
ignition. Flat balsa pieces are then glued
into the side of the fuselage so that a small
recess is formed into which the flash lamp
battery is pushed, with the two battery
lead ends protruding. A little slack is
allowed around the sides of the battery and a
small piece of sponge rubber is wedged in
after the battery has been inserted. In
practice it has been found that the battery
never moves or vibrates out. The rubber
acts as a friction retainer.

The chief advantage is that the battery
leads can be checked over after each flight
and before the next flight.

I have found that if a battery is kept in-
side a fuselage with a trap door to gain
access to it, a great deal of trouble has to be
expended opening the trap door and in-
specting the battery after each flight. Of
course, the two battery leads are brought
outside the fuselage.

Finally, as regards ignition I have fitted
two ignition plugs flush with the side of the
fuselage so that a large ground accumulator
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Fig. 9.-Details of the ignition.

ing. The loose ends are temporarily marked
with tickets. (See Fig. 9 for ignition details.)

One of the battery wires is taken up to
the top of the fuselage and lead through the
stringers behind former No. 8. It is
broken here and left with two ends which
later will be attached to the clock timing
mechanism which controls the duration of
flight. This wire is then carried back
through the fuselage to the battery position.

The Battery Recess
The battery recess is now formed at the

tail end of the low wing cut away portion of
the fuselage, and is between formers Nos. 9
and 10. The stringers are removed by

can be plugged in for starting up and run-
ning the engine. These plugs can then be
withdrawn just prior to the flight. The
wiring is so arranged that the pocket flash
lamp battery comes into operation only
when one closes a switch on the clock timing
apparatus just prior to flight and before one
removes the two external battery plugs.
The two leads to the pocket flash lamp
battery are brought out through the back of
the battery recess and have two spring
clips as used in wireless work. These clips
spring out the brass contacts of the flash
lamp battery.

(To be continued)

Fig. 10.-The skeleton of the fuselage.
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Masters of Mechanics

A modern version of Crompton's mule, a spinning mule made by Messrs. Dobson & Barlow, of Bolton. It is capable of turning out many
miles of cotton thread per hour.

THE trials of an inventor are notoriously
hard. In the whole history of inven-
tion, however, there are few chapters

which relate a sadder story than that which
sums up the life work of Samuel Crompton,
of Bolton, the individual upon whose inven-
tive ingenuity rests much of the former phe-
nomenal success of the Lancashire cotton
trade. Crompton's story constitutes one
of the many important narrations of inven-
tion, for it deals with the origin and the rise
of a mechanism which, to put it mildly,
effected an almost instant revolution in
industry.

On the outskirts of Bolton, Lancashire,
situated high upon one of the surrounding
moors, stands a quaint, secluded Eliza-
bethan farm -mansion named " Hall i' th'
Wood."

A Fitting Memorial
This farm-manison and the Lancashire

cotton industry are inseparably associated.
The mansion has now been acquired by the
Bolton civic authorities, and it is being
preserved for all time as a fitting memorial
of an epoch-making invention which was
produced within its walls more than a
century and a half ago.

Bolton, now one of the most important
of the Lancashire cotton towns was, in
1753-the year of Samuel Crompton's birth
-a very small place known as Bolton -in -
the -Moors. Crompton's people had been in
possession of a small farm at Firewood, near
Bolton, but misfortune had come upon them
and the farm, after being mortgaged, was
ultimately sold, the purchaser being a rich
individual who, in addition to being the
proprietor of various farm lands in the dis-
trict, was also the owner of Hall i' th'

No. II.-Samuel Cromp-
ton and the Story of the

Spinning Mule
A

Wood. In order to assist the hard-working
Cromptons, this latter individual offered
them the tenancy of Hall i' th' Wood, which
was then unoccupied. The offer was
accepted and it was not long before the
Cromptons-father, mother and three chil-
dren-settled down in their new home.

Work at an Early Age
When Samuel Crompton was a child of

five, his father died at Hall th' Wood, and
his mother was faced with the necessity of
providing a livelihood for the family. This
she did by marketing dairy produce and by
following more assiduously than ever before
the then very prevalent occupation of hand -
loom weaver and home cotton -spinner.
Needless to say, young Samuel and his
sisters were pressed into cotton spinning and
weaving occupations at a very early age in
order to retrieve the family fortunes.

His First Home Produced Article
Improvements in methods of cotton pre-

paration were slowly beginning to appear
in Crompton's younger days. Hargreaves,
in 1767, for instance, had invented his
" spinning jenny," a machine which
enormously facilitated the speed at which
cotton could be spun into thread.

It was during this period that Crompton,

now arisen to man's estate, constructed his
first home -produced article-a violin. The
success of his violin construction and the
irritation created by the inefficiency of the
spinning machine which had been erected
at Hall i' th' Wood are the factors which
seem to have turned Crompton's mind to
matters mechanical. He was seized with a
desire to build a spinning machine which
would not only speed up production but
which would also enable a much finer yarn
to be spun than was at that time possible
with existing machinery. Exactly how
Crompton first obtained the notion of his
Spinning Mule is not known. We do know,
however, that for five long years, from 1774
until 1779, Crompton gave himself up in his
spare time almost wholly to the construc-
tion of a new spinning machine. In almost
every respect, he was severely handicapped.
For one thing, the spinning machine con-
struction had to be carried out in his spare
time, which usually meant that Crompton
had to work half through the night. Again,
he possessed very few tools and, in order to
acquire their necessary purchase money,
the hard-working inventor actually took on
the job of fiddle -playing at the Bolton
Theatre for the princely sum of one and six-
pence a night. But even here his handicaps
did not cease. Crompton, previously, had
had little experience with tools, and he
found it necessary to teach himself the use
of the various implements which he ob-
tained. It was a long and a tedious pro-
cess, but, ultimately, success came.

Unpopular Individuals
Inventors and machine -constructors in

Crompton's day were decidedly unpopular
individuals. They were looked upon with
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contempt and termed " conjurors," an
epithet of dislike. For reasons based upon
the above facts, Crompton had, from the
beginnings of his spinning -mule construc-
tion, decided to keep the machine and its
making a secret. During winter nights,
however, when neighbours saw strange lights
in the upper windows of Hall i' th' Wood, it

became impossible for the inventor to
keep his activities entirely hidden. At
first, rumour got abroad that Hall i'
th' Wood was haunted, but quickly
the district discovered that the sup-
posed hauntings were nothing more

The old-time spinning wheel, the simple, homely device
universally employed for spinning yarn previous to the

invention of Crompton.

than Sam Crompton's " fashing hissel' o'er
bits of wood and iron."

Soon after Crompton had finished the
construction of his machine, he had to take
it to pieces and hide the component parts for
fear of the machine being wrecked by
riotous bands of machinery destroying
operatives in the neighbourhood. " Mach-
inery," said the average humble home -
weavers of Crompton's time, " destroys
labour and takes awry the means of subsist-
ence. Let us, therefore, destroy all the
new-fangled machines which we can find."

In time, however, the machinery riots in
the district died down and Crompton re-
assembled his machine and produced his first
yarn on it. Crompton's new spinning
machine imitated the finger and arm move-
ments of the hand spinner and, besides
speeding up production, enabled thread of
then unprecedented fineness to be spun.
At the head of Crompton's machine, was
fixed a bar or frame (called a " creel ") upoe
which were placed reels of the fibre to bn
spun. In front of the creel, two pairs of
rollers operated and these drew out the
thread from the bobbins on the former. At
some distance away was placed a sliding
stand, known as a carriage," upon which
spindles were mounted. Mechanism en-
abled the thread to be drawn in fine fila-
ments from the rollers, to be twisted in
order to hold it together, and then to be
wound continuously upon the spindles on
the carriage.

Marketing the Yarns
When Crompton first marketed his fine

yarns produced upon his new machine, the
cotton merchants were astonished and
Crompton made good prices for his cotton
wares. It was during this period that he

married and he and his wife set up the new
machine, in one of the upper rooms of Hall

th' Wood.
It was very plain to the cotton merchants

that Crompton was possessed of an ex-
tremely valuable and money -making secret.
Since the machine's inventor refused to dis-
close the nature of his contrivance, inter-
ested persons of all descriptions made every
attempt to get to know the working of the
" Hall th' Wood Wheel," as Crompton's,
spinning machine was first called. Dis-
guised persons endeavoured to get employ-
ment under Crompton. ' People peered in
through the Hall th' Wood windows, and,
at nights, they ran ladders up against the
sides of the old timbered house and looked
in through even the upper windows in their
endeavours to penetrate Crompton's secret.
The renowned Sir Richard Arkwright, the
successful inventor of the water frame and
other cotton -producing machinery, with
meanness which was characteristic of him,
went to see Crompton ostensibly on a
friendly visit, but, in truth, in the hopes of
fathoming his secret.

The Secret Disclosed
At last, tired out and distressed by these

disturbances and importunancies, Crompton
gave way to the crowd of enquirers and, act-
ing upon so-called friendly advice, he
revealed the secret of his machine to a
number of cotton manufacturers on the
understanding that he was to be given a
substantial monetary return. " I found to
my sorrow," said poor Crompton afterwards,
when recounting his disappointments,
" that I was not calculated to contend with
men of the world, neither did I know there
was such a thing as protection' for me on
earth. I found I was an unfitted for the
task which was before me as a child of two
years to contend with a disciplined army."

In return for the free gifts of his unpst-
ented machine, all that Crompton received
from his manufacturing " friends " was the
marvellous sum of £67 68. 6d. Many of the
manufacturers who had
taken Crompton's machine,
refused point-blank to pay
him anything and, upon
Crompton persisting in his
claims, he was rewarded
with nothing more than
violently abusive linguage.

Little wonder it is that
Crompton, as he passed his
middle age, became an
embittered, solitary indi-
vidual, a disappointed man
who shunned sociability
and who became, if any-
thing, actually churlish.

From this time onwards,
Crompton's life was one of
repeated vexations, sorrow,
and disappointments. True
it is that there were influen-
tial individuals-Sir Robert
Peel, for one-who endeav-
oured in some way to aid
the ageing inventor, but
Crompton's character and
life -outlook had been ruined
and, at times, he behaved with
civility to his would-be helpers.

The increasing poverty of Crompton was
made a matter of semi-public inquiry. It
was, in 1812, proposed in Parliament to
grant the inventor, whose spinning machine
was now bringing untold riches to the cotton
manufacturers of Lancashire, an honorarium
amounting to £20,000. Unfortunately, the
Prime Minister, Mr. Perceval, who had been
favourably influenced in the proposal, was
assassinated in the lobby of the House of

Crompton's
original spinning
mule, constructed at
Hall th' Wood in 1779.
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Commons and Crompton's claim was forth-
with dropped.

A £5,000 Grant
Eventually, however, Parliament granted

Crompton the sum of £5,000, a small enough
amount in very truth, since it was proved
that Crompton's basic invention had en-
riched the country's revenue to the tune of
no less than £350,000 per year. Crompton
accepted the £5,000 and he forthwith pro-
ceeded to invest it in a bleaching concern at
Darwen, not far from Bolton. Almost as
soon as the latter concern had got on its
feet, complicated litigation arose concern-
ing certain problems of right and Cromp-
ton's £5,000 was quickly swallowed up.

Once again unsuccessful, Crompton re-
turned to Bolton and re-entered the cotton
spinning business in a very small way. But
the former inventor was now too old to
make headway for himself. Quickly he
sank into greater and greater poverty and if
it had not been for the purchase of an
annuity of £63 which some of the firms
operating his spinning mule made on his
behalf, he would have ended his life in the
workhouse.

Crompton enjoyed his annuity for two
years. In June, 1827 he died, worn out
with vexations and acute disappointments,
some of which, in strict justice, it must be
related, were of his own making.

As a master of mechanics, Crompton
occupies the rare position of being an en-
tirely self-taught engineer. His failure in
life occurred in consequence of his lack of
possession of that degree of self-assertion
which is so necessary to the success of the
pioneer.

Memory Honoured
Crompton's memory is to -day honoured

In his -native town of Bolton. A rich slab
stands over his tomb and in one of Bolton's
principal squares, the statue of the inventor
rests upon a massive pedestal. Such; in-
deed, is the irony of Fate.

Perhaps, however, the memory of Cromp-
ton and his revolutionary spinning machine

great in - which would be dearest to the heart of the
inventor is that association -saturated black
and white timbered building which still
stands quietly and undisturbed by the
passage of time upon a moorland plateau
above Bolton town. " Hall i' th' Wood "
is more than a mere picturesque survival.
It is, indeed, an existing embodiment of
Samuel Crompton and his unfortunate
struggles for recognition, as well as being
the veritable birthplace of one of the biggest
industries which the world has ever seen.
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Where the railway crosses the drive in -front of the house. The traction -engine is driven by Captain Holder's chief mechanic and chauffeur.

AN IDEAL GARDEN RAILWAY
By W. J. Bassett-Lowke, M.I.Loco.E.
A Visit to Captain Holder's 2 -in. scale Garden Railway

SITUATED in one of the most beautiful
spots in Hampshire, off the main road
between Beaulieu and Lymington, is

Captain J. A. Holder's new residence
" Keeping."

Captain Holder has always been an out-
standing figure in the model railway world
and his previous home at Broome, near
Stourbridge, contained the finest private
passenger carrying garden railway ever
constructed in this country.

His locomotive stock was varied and inter-
esting, and his workshops finely equipped.
After settling down at " Keeping," he could
not resist the temptation to relay a portion
of his 10f -in. line on his new estate.

Space has prevented his installing such
an elaborate system as at Broome, but it is
none the less engrossing, and recently the -
writer visited " Keeping " and spent a very
pleasant day filming and taking still pic-
tures of the "high spots" of this attractive
garden railway.

Captain Holder meets and conveys his
guests from the station to " Keeping" in his
historic De Dion motor -car, which dates
back to 1909. The car is in excellent condi-
tion for its age, and lands its passengers
safely outside his front door, after an in-
vigorating drive, and from thence they can
at once join the miniature train.

A Circular Route
The line is a circular route with points

leading to the locomotive sheds. It is a
simple and effective layout. At one point
the line crosses a stream before reaching

the front of the house, and this makes
appropriate the well -designed lattice girder
bridge which spans the water.

The main locomotive is " Audrey," which
has been reconstructed since he left Broome
and is a very powerful engine. It, is a
4-6-2 tender engine, with cylinders 3i in.
x 51 in., and coupled wheels of ' 14 -in.
diameter. The boiler is 14 in. diameter and
5 ft. 9 in., fitted with Duplex feed pump,

has a working pressure of 150 pounds per
square inch and the complete engine weighs
11 tons.

The second locomotive is the " Mary," a
4-6-4 tank with cylinders 3i in. x 5 in.,
and coupled wheels 12 in. diameter and
wheel base 3 ft. 6 in. The boiler pressure
is 120 lbs., the total length 10 ft., and the
weight 1 ton.

Last and most treasured of all is the 2 -in.

The rear of the 2 -in. scale L.N.E.R. Express Passenger Train.
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The 2 -in. scale L.N.E.R. Express Passenger Train.

scale L.N.E.R. Atlantic type locomotive.
originally built by Bassett-Lowke Ltd., of
Northampton, and since altered to suit
Captain Holder's gauge. He calls it the
Royal locomotive, because, as far as it is
possible to ascertain, this is the only model
locomotive that ever hauled his late Majesty
King George V. The occasion of this Royal
ride was at the Wembley Exhibition in
1927, when this locomotive also carried
Queen Mary and other distinguished mem-
bers of the Royal Family, and was one of
Treasure Island's most popular features.

Captain Holder has given this locomotive
a further realistic appearance by adding
to it a train of L.N.E.R. scale model coaches,
which were originally built for a film pro-
duction, and this train attains a fine speed
on the track. The coaches are made
throughout in hard wood, painted and lined
in the correct colours of the L.N.E.R. and
mounted on sprung four-wheel bogies.

Raising Steam
Steam raising on all the models is achieved

by a portable vertical engine and boiler
blower. In his workshops there are models
of all sorts and sizes undergoing reconstruc-
tion or building, and while looking round I
saw an 0-4-2 7k -in. gauge tank which he
had been reconditioning for a friend.

He has a very powerful 3 -in. scale traction
engine, which stands about 3 ft. 6 in. high
and has cylinders 3 in. x 5 in. and driving
wheels 2 ft. 6 in. in diameter. This engine
is an excellent runabout, and also can be
used as a stationary engine.

In addition to his hobby of model making,
Captain Holder is also an enthusiastic
amateur photographer and has filled a large
album with photographs of various models
he has constructed, and of distinguished
visitors to his railways, either at Broome or
" Keeping." He is hoping in the near future
to acquire more land adjoining his estate so
that he can still further extend his line.
(Below) The L.N.E.R. Passenger Express leaving the

sheds.

The entrance to the sheds and workshops, with the 3 -in. scale traction -engine in the foreground. The portable steam -raising apparatus is shown in between the two locomotives.
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Fig. 1.-A photograph of the testing device.

DURING recent years, the develop-
ment of large model aircraft powered
by petrol engines has called for a

change in propeller testing technique of no
small importance. The reason for this is
that whilst the rubber -driven propeller had
transmitted to it a gradually decreasing
amount of power ; the petrol engine has
given to the aeromodellist the considerable
advantage of a reasonably constant -power
output during flight.

Now the increase in size of machine,
whether rubber driven or petrol engined,
necessarily calls for more and more " bench "
and " ground " testing, prior to launching
the machine, since the larger the machine
the more labour put into it, and the less
inclined is the constructor to tempt fate by
" trial and error " method. Consequently,
advantage should be taken, wherever
possible, of carrying out all tests, which,
by their results, may prevent an unfortun-
ate crash on perhaps the maiden flight. In
regard to at least one very important part
of any aircraft, the propeller, it is
advisable to obtain as much information
as is possible of its characteristics during
different conditions of operation. The
purpose of this article is to describe methods
of testing both rubber -driven and petrol -
driven propellers, from which full particu-
lars of torque and thrust may be obtained.
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thrust. But with the rubber -driven pro-
peller, however, the position is complicated
by the fact that the power delivered by the
twisted rubber is decreasing all the time.
Now the tendency of rubber, when twisted,
is to develop a torque which increases more
rapidly than in direct proportion to the
number of twists imparted to the rubber,
and because of this, it is considered essen-
tial to test the rubber motor and propeller
as one unit. The result of this rapid in-
crease in torque as the number of twists
increase often has the effect of producting
a steep climb after the " take -off," culminat-
ing in a stall and crash to the ground with
disastrous consequences.

A further reason, for treating the rubber
motor and propeller as one unit, lies in the
fact that for a duration flight, when time
off the ground is a deciding factor, a long
" flat " climb, with a consequent increase
in length of time off the ground-can often
be achieved by a careful arrangement of the
length and number of strands of elastic.
At the same time, the diameter and pitch of
the propeller have to be taken into con-
sideration, and therefore it is advisable
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'Phone:
MUSEUM 7137.

BALSA MODEL AEROPLANES

Real
Flyers

We are offering the finest American Kits of parts ever put on the
market for the Model Aeroplane builder. .All Kits are complete,
including all Balsa wood, Japanese tissue, wheels, pins, wire, elastic
and full-size Drawing with instructions.

PRICES
Kits for 16 -in. wing span flying model of the Fokker DI, Niewport XVII-CI, Fairchild
22, Curtis Falcon, Curtiss Goshawk, Fokker Triplane, Waco Model C, Howard " Ike."

Price per Kit, 1/3. Postage 3d.

Kits for 26 -in. wing span flying model of the Fokker D8, Niewport XVII-CI, Rearwin
Speedster, Fairchild 22, Monocoupe:90A, Ryan Low Wing, Stearman, Curtiss Hawk.

Price per Kit, 2/6. Postage 4d.

Sneer Kits for building up 24 -in. wing span models which can be fully controlled
from the cockpit ; everything wanted is included in these Kits to make a Stinson
Reliant, Curtiss Swift, Albatross D -5A, Spad, Hell Diver, Douglas 0-38.

Price per Kit, 7/6. Postage 6d.

Send for Bond's General Catalogue, price 6d. post free ; this contains everything
wanted for the Model Aeroplane maker, Model Railway builder from Gauge
"00 Scale, or the Model Ship builder ; also all Tools and Materials required.

BOND'S O'EUSTON ROAD LTD.
254 EUSTON ROAD,

LONDON, N.W.I
ESTABLISHED

1887.

Extraordinary Bargain Offer
Brand New 200 c.c. S.V. J.A.P. air cooled Petrol Ens ines.

Latest type, complete with automatic oil pump,
magneto platform, and enclosed magneto
drive, magneto sprockets, main driving
sprocket (i x 4r) induction pipe exhaust
union, etc., etc., as illustrated.
These engines are suitable for all purposes,
including Motor Cycles, Motor Boats, Invalid
Chairs, Lawn Mowers, Lighting Plants, Air
Compressors and Power Plants. Manufacturers'
actual price ES 10 0. An exceptional purchase enables us
to offer these Engines at the ridiculous price of

Case and Packing 2/6 each 42/6
Also 350, 500, and 600 S.V. and O.H.V. Engines at absurd prices.

Send for Complete List.

Marble Arch Motor Supplies, Ltd.
286-292 Camberwell Road, London, S.E.5

(Opposite Camberwell Crvent

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

THE FEW  MIDGET " MOTOR
The smallest and most powerful motor on the
market.

Sloe: at In. long, 1, in. wide, 21 in. high.
Weight 71 as. Low centre makes it ideal for
boat or loco. 4 VOLTS.

PRIOR: 5/6, post 4d.
(lasting. and materials 3/3, pen P.M.

G.P.O. TAPPERS
Substantial keys for prac-
tice use. An instrument,
not a toy.
6/6 post tree. Busters
2/-. Sounder 9/6.

Make your own Aero Petrol
Engine. Set of castings and full
scale working drawing 12/6, post
7d.
Castings are clean and drawings
are complete key to construction.
Weight complete II lbs.

Our 70 -page list contains a variety of small Mains Motors-Spark Coil
material, Transformer Stamping, Wire, etc. Also over Soo other models for all

purposes. Send for a copy now, 2d. post free.

® ameGThis F lying
By Brig. -Gen. H. H. Arnold & Major Ira Esker

This truly authoritative and lavishly illustrated volume combines a
historical review of aviation from the earliest times with a compre-
hensive account of practically every subject and aspect of modern flying.
Some idea of its scope may be had from its

C HA PT ER HEADINGS OVER 150 ILLUSTRATIONS
Early Flights ; Heroes of the Air ;
Famous Flights ; What Makes Aero-
planes Fly ; Pilot Training ; Making
Military Fliers ; Air Power; Our
Aerial Fighting Force ; Contrast
Between Commercial and Military
Planes ; Those who keep
Airplanes Up ; The Avia-
tion Industry ; Trans-
continental Trip as the
Pilot se Airships;
What ofesthetFuture? 12,6 Post

Free

ADVANCE
ORDER
PRICE

The Book's 360 pages contain
over 150 illustrations, most of
them actual photographs. In
addition to illustrations of
aeroplanes, seaplanes and air-
ships, there are pictures of

various types of bombs
-and their effects-
smoke screens on land
and sea, tests that
prospective pilots must
undergo, etc., etc.

You can have this fascinating volume on

3 DAYS' FREE APPROVAL
by filling in and posting this coupon.

To FUNK & WAGNALLS
COMPANY,

27a Farringdon
Street, E.C.4.

Date ....................................

Dear Sir,Please send
me on 3 Days' Clear

Approval copy of This Flying Game."

If I approve
the book I will send you the Advance

Order price of 1216, or 4;6

within one week, and 41- each month
until the

total cost is paid.

NAME........................................................................................................

ADDRESS ...........................................................................................

P.M.

Order NOW!
and Save 3_

LINDBERG 5 STAR KITS
* * * * * KITS ARE THE LINDBERG DE LUXE LINE!

HERE'S ONE:-
HAWKER SUPER -FURY.
Full of authentic detail.
Working controls from
cockpit. Metal covering
from cockpit to spinner.
Wheel pants, etc. Ready
shaped. Shock -absorbing
landinggear. Completewith
all dopes, etc. (Six bottles).
Carr. tia Overseas

(U.K.) 91,u Extra.
Other

2'6xtra.

Other S Star Kits :-
Monocoupe, 9/9 Ryan S.T.

Span It)'. Length 16'. Weight 1 ozs. 99 Boeing P.26A. 12/9
Ask for New Illustrated List. Kits from 1,6 to 12;9.

NORTHERN MODEL AIRCRAFT CO.
37a FOUNTAIN STREET, MANCHESTER, 2.

BRITISH RECORDS held by wodels built with
OUR MATERIALS

FUSELAGE MACHINES
Rising off Ground .. .. 9 mins. 50 secs.
Rising off Water .. 1 min. 46 secs.
Hand Launched .. 23 mins. 10 secs.

Our petrol engine model, " COMET," during 1935
entered 3 Competitions, won these awards :

First Prize : B.M.A.S. Power Competition.
First Prize : "Hallurn" Power Competition.
Second Prize : S.M.A.E. Sir John Shelley Competition.

You can build this model, or the " Sky Rocket" which made the flight of 1935
(Cranborne to Isle of Wight; 35 miles I)from drawings or kits obtained from us.

The " COMET " 18-c.c. 2 -stroke petrol engine is the finest on
the market, its only fault being that it runs so well that a time
switch is necessary if you don't want to lose your model I

Send 2d. stamp for lists, and become a satisfied customer of

MODEL AIRCRAFT STORES
133 Richmond Park Road, BOURNEMOUTH
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ozs OZS

that the motor and propeller should be
tested as one unit.

Getting Large Machines off the Ground
There is, however, one advantage over

petrol engines, to be derived from this very
high initial torque developed by the rubber
motor, and that is in getting machines off
the ground. The. " tractive resistance "
can amount to as much as lb. in the case
of a 4 lb. machine with rubber tyres on grass,
and since this resistance gradually reduces
to zero as the machine leaves the ground
it is obvious that a very satisfactory " take-
off " can be achieved if the initial falling off
in power can be made to decrease at the
same rate as the tractive resistance reduces
as the machine rises from tbp ground.

It follows, then, that any tests which can
be carried out which will enable these con-
ditions to be met, will be well repaid-and
before proceeding to a description of the
necessary plant required, reference may be
made to Figs. 2 and 3, which illustrate, in a
very definite manner, the force of the argu-
ments set forth in favour of testing the
rubber motor and propeller as one unit.

Fig. 2 shows two curves of
different motors-in which the
rapid increase in torque as the
number of turns increases is clearly
shown. In Fig. 3 is shown two
curves or propeller revolutions,
obtained from (a) an arrangement
of seven lengths of in. by -116. in.
rubber and (b) 10 lengths of 1 in.

Fig. 4.-Constructional details of the testing
apparatus.
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The Testing Apparatus
The sketch, Fig. 4, shows the plant on

which the tests are carried out. Essenti-

ally, it consists of a carriage on which is
mounted the rubber motor and propeller
to be tested, the carriage being free to move

on rollers in a foreOZS and aft direction
/9 along the sloping
/8 runway. This run-

way is held for con -/7 venience in a bench
/6 vice, and is thus

easily adjustable as
to its angle of in -/4 cline. When a given

/3 motor and propeller
have been assem-/2 bled, the runway is

// set so that the caul -
/0 age will just not run

down the incline.
9 This has the effect
8 of reducing the

tractive resist -7 ance " (in this case
6 the friction of the
.5"

rollers on which the
carriage runs) to a

4 negligible quantity.
To the back end

of the carriage is2 at-
tached a t hre ad
which passes under
a pulley and up to0 the lower end of a

70 80 90 vertically mounted
spring which, up to
a certain limit, has a
constant rate of ex-

tension per ounce of added weight. To the
lower end of the spring, where the thread
joins it, is fixed a pointer which moves
across a scale marked in ounces. (This
scale has, of course, been previously cali-
brated by weights hung direct on to the
spring.)
Propeller Thrust

In operation, after the motor and pro-
peller to be tested have been mounted on
the carriage and wound up, the thread is
detached from the spring, and the runway
adjusted as already described. The thread
is then fixed to the spring and the motor
released ; immediately the carriage moves
forward, the thrust in ounces being indi-
cated by the pointer on the scale. As the
power falls off, the spring pulls the carriage
backwards until finally, when the motor has
completely unwouittd, the pointer is back
at zero.

During the test, 5 seconds (and with
praetice 3 seconds), readings are taken with
the aid of a stop watch, and thus accurate
curves may be drawn showing the rate at
which the power falls off.
Details of the Motor

The 4 -spindle motor shown in Fig. 1 is
fitted with ball thrust bearings behind each
gear wheel, and the propeller spindle is
also equipped with roller bearings to take
the radial thrust. Thus, the motor may be
considered as practically frictionless, and
the curves obtained can truly be said to
indicate the power developed by the rubber
motor and propeller unit. Readings are
also taken with a revolution counter and
the results compared with the thrust, and
this information allows the rubber motor to
be so arranged that it will (say for a dura-
tion flight) deliver as constant an output
for as long as possible, at a figure just in
excess of the minimum at which the
machine will fly.
The Graphs

In Fig. 6, curve " A " shows an initia
thrust of 13 oz. quickly falling off to about
an average of 5 oz., which is suitable for a
machine not too heavily loaded, which can
rise off a good surface (it must take off within
about three seconds) and from which a

(Continued on page 604)
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Continental Canals
EVERYONE visiting the Continent is

amazed at the extent and development of
Continental canals and commercial water-
ways. Recent figures state that in France
alone over 50,000,000 tons of merchandise
are moved by barge along 4,000 miles of
waterways. Continental barges are much
larger than those in use on English canals.
The standard size is over 300 tons burden,
125 ft. in length, 16 ft. in beam, and drawing
6 ft. of water. The locks to take these are
large in proportion. Where traffic is in-
tense, they are duplicated, and have electri-
cally -operated gates and sluicing pumps.

The barges are not self-propelled. The
wash, which would be created in this way, is
considered too great for the canal banks.
Electric tractors operating on tram tracks
along the banks are largely used. Over 150
barges per day pass through the busier
sections of tractor -hauled canal in Northern
France. Speeds of towing have been in-
creased by making the canals wider and
deeper. A barge travels easier in deep, wide
waterways, than in narrow shallow cuts
where the water would not slip easily
between the barge and the banks and canal
bottom.

Yet another development is the use of
barge lifts for bridging vertical distances
too great for a single 19ck. Thus, on the
Rhine, one lifting over a teight of 116 ft. has
been recently opened. It consists of a
trough 300 ft. long, 40 ft. wide, and 9 ft.
deep. It is closed at its ends by watertight
doors.

The barge is ferried in at the lower level,
the gates are closed, and 300-h.p. motors
raise the trough up an inclined track by a
rack gear. At the top it engages with the
other end of the system. Coincidence of
the water levels in the trough is judged by a
photo -electric ray and relay, which stops
the trough at the right moment. Exten-
sion pieces are joined up and the sluices are
opened for the barge to sail out on the new
level.

The whole process is under push-button
control. This is the modern engineers'
solution of a problem which was met, up to
quite recent times, by flighting up a stair
of locks. On some English canal systems,
stairs of as many as sixty locks in a single
flight are still in use.

The World's Largest Gas -holder
THE Ford Motor Company have begun

work at their Rouge factory on what is
believed will be the largest gas -holder in the
world. The holder, which will be construc-
ted entirely of welded steel plates, will be
220 ft. in diameter and 344 ft. high. It will
contain nearly 13,000,000 cubic feet of
gas.

Science,
Gas and Coal

TALKINGabout gas,
almost every
reader must
know that it
comes from
coal, but how
many people
know of the
many "by-pro-
ducts " which
are produced
at the gas-
works ? For

example, in addition to the 14,000 cubic
feet of gas which is obtained from a single
ton of coal, no less than 14 cwt. of coke
is obtained besides 10 galls. of tar, 15 galls.
of crude ammonia liquor, and 2 galls. of
crude benzole.

Refinement of the coal -tar results eventu-
ally in the production of about 1,200 dif-
ferent dyes, creosote, synthetic resins, many
different drugs, antiseptics, perfumes, var-
nishes, anaesthetics, saccharine, and many
other products of similar nature.

in many industrial and other applications.
The benzol is refined and used as motor

spirit, and even the flue dust from the gas
works is collected and used for the manu-
facture of anti -corrosive paints and for
liquid metal polish.

A Modern Marine Diesel Engine
SIMPLICITY of control is the keynote of

a new power unit designed for the New
Zealand mixed freighter M.S.Mantua. Twin
Diesel engines, each of 3,000 h.p., drive
separate screws. Their stroke is nearly
4 ft., the cylinder bore close on 2 ft. They
rev. at only 120 r.p.m., and so can be
connected directly to the propeller shafts.
In this type, fuel is injected by a separate
fuel pump. Reversing is effected without
altering the set of the cams operating the
pumps, by admitting air one side or other
of top dead centre. The whole control for
manoeuvring is carried out by two levers,
a fuel lever and the starting air lever.

The fuel lever is connected by eccentrics
to control both the amount of the fuel and
the timing of admission to suit the required
power output. It is to be remembered that

Diesel engines, just
like steam engines,
can make use of vari-
able cut-off to obtain
variation in power
output. Control of
individual cylinders
is a feature of these
marine giants. In-
dicating gear is fitted
to each cylinder so
that its working can
be watched in run-
ning. If necessary,
individual cylinders
can be cut out for
repair or adjustment
without stopping the
whole engine.

The first large-scale attempt to discover whether Britain contains sufficient oil to
satisfy her needs and to free her from almost total dependence on foreign supplies
was inaugurated recently on Portsdown Hill, above Portsmouth Harbour, where
drilling operations were begun. The plant is capable of driving a 2 -ft. diameter
bore to a depth of 3 miles, and the huge derrick 136 ft. high, forms a new

landmark on the horizon.

From the ammonia liquor is derived
sulphate of ammonia-a valuable fertiliser,
ammonia for refrigerators and other pur-
poses, ammonium carbonate for the making
of baking powder, and sulphuric acid used

Petrol in Great
Britain

I N an address to
petroleum technol-

ogists, an oil expert
recently stated that
the drilling opera-
tions at present being
undertaken in Great
Britain are explora-
tions of an entirely
new character of the
deep-seated strata of
the British Isles.
Seepage of oil in Mid-
land coal mines and
Scotch shale mines
show signs of oil
present. Their ori-
gin has never been
traced. Certainly
there are no signs of
the relatively shal-
low " domes " of oil
sands, which form
the bulk of American
oil reserves. These
sands lie from 4,000

to 10,000 ft. under the surface. Present
experimental bore holes in Great Britain
will probably go well below the 10,000
mark. Who can say what geological
secrets such exploration will show ?
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Invention
Streamlined Trains

WHETHER or not the trains of this
country will ever be properly stream-

lined is difficult to foretell, but the import-
ance of stream -lining on high-speed ex-
presses has been emphasised in a recent
paper which points out that at 100 m.p.h.
the air resistance amounts to 50 per cent.
of the total drag on the train, while even at
60 m.p.h. it amounts to about 25 per cent.
In this country, however, railways pay so
little for their coal that it is doubtful
whether the economy in fuel costs would
justify the expense of streamlining.

Low Temperature Facts and Figures
DID you know that :

On the planet Neptune the temperature
is so low that rubber would be as brittle as
china and that mercury would make a suit-
able metal for hammers ?

At the temperature of liquid air, fruits and
vegetables are so brittle that they can be
pulverised by a sharp blow ?

That the Absolute Zero of temperature is
273'16° C., and can never be reached?

But that one scientist has got within
-002° of the Absolute Zero ?

That all gases become liquids and then
solids at very low temperatures. Helium,
however, does not become liquid until its
temperature is only 4.2° above Absolute
Zero. It becomes a solid at less than 1°
above Zero ?

That liquid air is both magnetic and can
conduct electricity ?

Mississippi Alterations
ANUMBER of alterations to maps of
North America have become necessary

as the result of large-scale improvements to
the course of the Mississippi River. The
course of the river is a very tortuous one,
and the wide shallow bed has been an un-
ending source of trouble on account of the
shifting banks of sand and mud.

Straightening and cutting is now in pro-
gress at many of the bends, which is resulting
in bends of 10 to 20 miles being replaced by
short-cuts of only 1 to 5 miles. Where the
work has been completed, the flow is
found to be faster and the river keeps its
own bed clear with very little dredging.
Not the least important blessing from the
improvements is that the seasonal floods
have been much reduced in severity.

Fault Detection in Metals
FRACTURES in iron or steel articles are

frequently the result of some hidden fault
in the body of the material. Such faults
cannot be detected by inspection when the
surface is undamaged, but a new method of
magnetic detection has been developed by
Metropolitan -Vickers, Ltd., which can detect
even deep-seated faults. The principle
depends upon the fact that in a -uniform
homogeneous material,. lines of magnetic
flux will be seriously distorted if any fault or
fracture interrupts their path. Sensitive
instruments are employed to detect any
distortion of the magnetic field.

Some components, such as valve springs,
for example, are unsuited by reason of their
shape for examination in this way, and for
such articles a method has been devised for
the detection of minute surface cracks.
A powerful current is passed through the
article while immersed in a bath of finely
powdered iron and oil. The iron powder

and Progress
clings to any surface crack, no matter how
small, but does not adhere to any perfect,
area of the surface.

" Producer -gas " Transport
AN important stage in heavy motor trans

port has been marked by the develop-
ment of a 4- to 5 -ton lorry operating on
" producer-gas,"-a gas which is derived
from the partial combustion of air with
water or steam and coke or anthracite.

The lorry has an ordinary internal com-
bustion engine, but in addition to the usual
petrol system, it is fitted with a " producer "
which supplies the gas used for normal
running. The petrol system is only used
for maneuvering the lorry when it is not
worth while lighting the producer which
takes 3 to 5 minutes to get going. The
cruising range of the lorry is stated to be
180-200 miles on one charge of fuel, and as
an example of the very remarkable economies
effected, it may be stated that one of these
vehicles carrying a load of 4+ tons completed
a journey of 93 miles at 23 m.p.h. with a
total fuel consumption of only 157 lb.
Assuming that the cost of fuel is 408. per
ton, the saving in fuel costs is over 70 per
cent. compared with a petrol or Diesel oil
vehicle.

Experimental work on vehicles of this
type has been in progress for a number of
years, but their disadvantage has been their
lack of flexibility in traffic. The new
vehicle, however, has an entirely new type o

and is stated to be just as flexible
as an ordinary car.

High -voltage Short Circuits
THE testing of switch gear and circuit

breakers now supplied to the Grid con-
necting our network of power stations has
become an onerous problem with electrical
contracting companies.

The General Electric Company has tackled

the problem of reproducing the effects of
drastic short circuits by building itself a
special turbo -alternator, capable of produc-
ing instantaneous currents of over 2,000,000
kilowatts. By this means switch gear and
circuits can be tested and shorted at voltages
of from 6,000 to 132,000 volts in the works
before despatch. As a research unit, the
installation is of incalculable value.

The alternator and turbine have to be of
special construction to withstand the drastic
effects of such gigantic short circuits.
Their power is to be compared to the force
of a lightning flash, and it is calculated that
it will load up the alternator with forces of
nearly 200 tons. To withstand these shock
loads foundations and plant are of unusual
strength. The stator casing, which is set by
huge bolts on a deep-seated monolith of
concrete sunk twelve feet in the ground,
looks like the housing of a giant torpedo
tube.

The bay containing the oil -immersed
switch gear under test has to be specially
guarded against fire. In emergency it can
be isolated by a steel drop curtain and
flooded with carbon -dioxide foam from fire-
fighting appliances. To guard the deli-
cate recording instruments from shock,
they are isolated in a concrete blockhouse,
built 30 yds. away from the main plant.

Gold Found in Wood
GOLD has been found in many places-in

the heart of the earth, in sea -water and
in river beds, and now from America we learn
that it has been found in petrified wood.

In Nevada is a small area where ancient
logs have turned to crystalline silica and
carbon by the action of hot vapours. Gold
was evidently carried in solution at some
period of volcanic activity, and it is now
being extracted from the petrified wood
where it had been deposited by a process of
filtration.

(Photo. by courtesy of General Electric go.)

This shows .the sturdy construction of the stator housing to meet the shock of sudden short circuits.
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All aboard for
ADVENTURE!

Month by month the good ship
WIDE WORLD sets forth on a cruise
unique of its kind. Comfort and safety
are assured, the company is of the

best, and we guarantee romance and
adventure. Whether young, middle-
aged or old, a " he-man " or just

ordinary, you are certain to enjoy
yourself. With our contributors as

your guides you will taste the salt

sea -spray, gaze out across mysterious
deserts, and explore unknown regions.
Settle down in your easy chair, there-
fore, make sure the old pipe is drawing
properly, and prepare to forget the
humdrum daily round. The WIDE
WORLD is your combined ticket -and -
passport ; it will make realities of the
colourful countries and far horizons
of which you have hitherto only
dreamed. t 1.41-2et.a";nr

Yi

ARCTIC POSTME10)
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Itti$.0L41BlidYSTERIE

THE WHITE WOLF

ADVENTURES
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THE AGITATOR
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DODGING THE CUSTOMS
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LADIES -TO ,INNER

THE DEAD HANG

The "WIDE WORLD" Contents Map, showing the locality
of every article and true story in the July Number.

THE JULY

MAGAZINE
Now on Sale at all
Newsagents and

Bookstalls

WARD POWER TOOLS
for the Cabinet Maker, Carpenter,

Model Maker, etc.

Illustration shows
our

No. 309

BAND SAW
£6 . 1 5 . 0

Write for illustrated priced
catalogue No. I 36C. of
Jig Saws, Circular Saws,
Band Saws, Lathes, Joint-
ers, Shapers, Drill Presses,
Grinders, Buffers, Sanders,

Tools, and Accessories.

WIZARD MACHINERY Co.
13 VICTORIA ST., LONDON, S.W.I

Telephone : ABBEY 3018

and the is ready to hang
your curtains

perfectly. Any handyman can erect. Fits all shapes
of windows-square bays, round and oval.
Most fittings SOLID CHUNKS OF BRASS and whole system is a

thoroughly sound job. Stands hardest wear
-woodwork would have to give way first.

IN FOUR QUALITIES.
Strong (Brass) I/. ft.
Light (Brass) 9d. ft.
Steel (Rustproofed)

9d. ft.
White (Aluminium

Alloy)... ... 9d. ft.
Complete with all fittings.

From all ironmongers. If
any difficulty write for
nearest stockist's name.

Beware imitations.
Any length cut to order

SMITH m*DAVIS. UNITA
STAMPED SAMSSFOUNDERS
HAMPTON ST. SiRMiNGHAM

George Newnes, Ltd.
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A front view of a harvester -thresher.

IT is believed by those who do not know
him, that the modernfarmer is opposed to
all new ideas and especially to mechani-

cal inventions. As a matter of fact, agri-
culture was the parent of civilisation, since
without it, settled life in villages or towns
was impossible, and' the nomad tribes
were forced to follow their cattle from one
grazing district to another. The storage
of grain made it easy to supply the necessi-
ties of large communities, and with the
growth of cities, came progress. Even
primitive agriculture produced some simple
tools, which have since developed into
the mechanical marvels of to -day. The
first farmer used a sort
up the ground, scattered the grain by
hand, and covered it in
with a bundle of twigs,
which he dragged along,
for a harrow. Harvesting
was done by means of
a sickle, and this was
known in the flint -axe
age. In the Fayum dis-
trict of Egypt, a wooden
rod was found,which was
fitted with flakes of flint
for blades, and was used
for reaping, while the
Bronze Age developed it
into an instrument of
modern shape. There
is a bronze sickle of
1000 B.C. in the British
Museum which is exactly like those in use
to -day.

Threshing the Grain
Threshing was the last harvesting opera-

tion to yield to modern progress. For un-
told centuries the grain was trodden out by
oxen, using a flat piece of ground on a hill-
top so that there was plenty of wind to
carry away the chaff. The flail-cm-listing
of two wooden rods hinged by a strap of
leather-came much later, and is still in use
in many lands.

The first important advance was the
invention of the plough, which could be
drawn by beasts. Pliny mentions a wheel
plough in the first century B.C., and there are
numerous references to ox -drawn ploughs in
the Old Testament. There is little change
in the horse-drawn plough even to -day, save
for the fact that they' are usually fitted with
double shares, so that one man and three
horses can cover as much ground as was
formerly turned by two men and four horses.
When steam or petrol engines were har-

A front view of a tractor pulling a harrow. It is of
20 h.p. and has three speeds, thus enabling more rapid

movement when lighter work is being done.

T e Mech nics
of Agriculture

y G. Long, ERGS.

Mechanical Inventions
as applied to Agricul-
ture and how they have
Speeded up Harvesting

for the Farmer

nessed to the plough, the number of plough-
shares was greatly increased to four, six, and
even eight ; but a new invention has, been
recently introduced which may ultimately
make even the ploughshare obsolete. 'This
is the " Gyrotiller " which works on a new
principle, having rotary tillers, and is said
to combine the work of both plough and
harrow in a single operation. It is especially
useful for breaking up virgin soil, and has
been largely used in the recent reclamation
of the Pontine Marshes near Rome. It is a
large and expensive machine, and the largest

A close-up of a giant harvester at rest.

size demands a 170-h.p. Diesel engine
to operate it.

It is a strange fact that agricultural in-
vention stood still until the eighteenth
century, when the first drills and horse
hoes were seen, and ploughing com-
petitions began towards the end of the
century. The first threshing machines
came in soon after ; they were usually
horse -driven, but when a wind- or water -
mill was available they were harnessed to it.

The Steam Engine
With the invention of the steam engine

there was a rapid improvement of all
agricultural machines, and by 1850 steam
ploughing by cable was in full swing. This

was the beginning of real
power -driven agricul-
ture. The engines are
owned by contractors,
who travel from farm to
farm ploughing the soil
by contract, and perform-
ing the same service for
threshing in the autumn.
Farmers are glad to use
the steam plough when
the ground is hard, as it
can break up stiff ground
that their own ploughs
cannot tackle in dry
summer weather, when
the chemical action of
the sun on the soil is

best. It is also a boon to the farmer whose
work is in arrears.

It was in the U.S.A. that mechanica
invention developed first, and has gone
farthest. This was largely due to the
opening up of huge areas of virgin soil in
the Middle West by the construction of the
great transcontinental railways. When
large areas of land have to be cultivated the
tractor is supreme, as has been found in the
U.S.S.R. during the development of the
Five-year Plan. Huge areas of that vast
country are now wholly tractor -tilled, and
itis claimed that there is one single wheat -
field of 16 square miles in area.

The Mechanical Harvester
Progress in the U.S.A. was greatly hastened

by the Civil War of 1861-4 since food-
stuffs were urgently needed and labour was
short. The use of mechanical machinery
was greatly extended, and new inventions
were made, while earlier machines weer
improved. The most striking of these was
the Mechanical Harvester, or Self -binder.
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which is the most important of all semi -
modern discoveries. In many countries the
harvesting of grain is sadly hampered by
wet weather, and in the pre -mechanical
days it was not uncommon for harvesting
to drag through October into November ;
while old farmers have told me of a Decem-
ber gathering of belated sheaves. Wheat
which had been exposed to the weather for
two or three months would be worthless,
except perhaps for cattle food. Much of it
would germinate, and begin to grow, and
still more would fall from
the ears and be lost. In
these days it is not unusual
for corn harvest to be com-
pleted in Southern England.
in the month of August, and
it is rare for any sheaves to
remain in the fields after
mid -September.

Saving Money
Statistics of the U.S. De-

partment of Agriculture well
illustrate the saving in money
and increase in efficiency
through mechanical aid.
It is said that in 1830 the
number of hours of labour
required to produce 20
bushels of wheat was 61 hrs.
5 mins. at a labour cost of
$4. In 1895 the time was
reduced by machinery to 3
hrs. 19 mins., and the labour
cost (on much higher wages)
to $1.19.

In 1850, when the use of
machinery began, the area
of cultivated land to each worker was 304
acres, and it rose to 40.77 in 1920.

Not only was the amount of work in-
creased so greatly, but a vast amount of
monotonous toil was entirely eliminated.
Threshing provides an excellent example of
this. Before mechanised farming came in,
the grain was stored in huge barns and was
beaten out of the ear by hand flails during
wet weather. This work was monotonous
and toilsome to an extreme degree.

Mechanical invention governs every
operation on the modem farm. The prime
movers are three-electricity, petrol, and
steam. The former is very useful on small
mixed farms near towns, where power can
be laid on at low rates In U.S.A. the
Government are so anxious to electrify the
farms that in some areas-notably the
Tennessee Valley-they are supplying cur-
rent to isolated farmsteads at the same
rates as charged to dwellers in small towns
and villages.

Much small machinery can be con-
veniently run by electric motors, such as
milking machines, root cutters, sheep-

shearers, separators, chums, sterilisers, and
bottling machines.

The Tractor
Electricity, however, lacks the mobility

of its rivals, steam and petrol, so that a
large amount of farm work must always
depend on these. In countries where
grain growing on large acreage is the rule,
the tractor is supreme, and there are some
mechanised farms in this country which
concentrate mainly on grain, which are

A steam threshing tackle working on clover seed.

wholly mechanical and own no horses. In
this connection it is interesting to mention
that the saving in cost by mechanisation is
just sufficient to turn a loss into a profit.

At the same time it is important to
remember that many of the best authorities
believe that mixed farming is the best policy
on the relatively small areas available for
cultivation in our densely populated coun-
try, and the smaller the agricultural unit the
less the advantage to be derived from
mechanisation. Thus it is cheapest to lift
potatoes by hand on plots less than one
acre in extent. Above one acre the horse
plough scores, and on much larger fields it
pays to install- mechanical potato lifters.
In the same way small plots of peas can
only be hand picked, but on a large scale
they are planted without sticks, harvested
by machinery, separated from the haulm,

(Right) A harvester -thresher
at work, dropping a sack of

grain.

(Left) A rear view
of a tractor at work.

and finally removed from the pod by
machine. The peas are then graded in huge
revolving hoppers, and run into the cans,
from whence they pass along the canning
line-untouched by human hands-till they
emerge as sealed, sterilised, and finished tins
of peas. Cotton is gathered by machinery
also to -day, the device being very ingenious.
A number of revolving spindles approach
the plant, pluck the cotton by rapping it
about them, recede to a chamber where it is
removed, and automatically emerge again.

The Self -binder
In the same way the self -

binder, whether horse or
tractor drawn, is an absolute
god -send to the worried
agriculturist during a wet
harvest. Quite apart from
the saving in cost, the crop
can be harvested in good
condition before the rain
comes and spoils it. The
most remarkable feature
about the self -binder is the
knotting device. It is known
as the Appleby Knotter, and
has been the standard tying
mechanism on all binders
since 1879. The machine
cuts the grain, binds it in
neat bundles, and deposits
the sheaves in rows.

The lastest improvement
is the reaper -cum -thresher,
which first cuts, and then
threshes the grain, spreading
the straw in neat rows along
the field, and dropping out

a filled and tied sack of grain at regular
intervals. These machines have been in use
in U.S.A. for about thirty years, and are
now found to be on some English farms.

When first introduced they were open to
the objection that the straw was wasted,
since the reaper cut the crop just below the
ear. This did not matter in these countries
where there there was no market for straw,
but in England good wheat straw is worth
nearly as much as hay and certainly must not
be wasted. The latest binder -threshers cut the
straw at the normal length, leave it in rows on
the field,whenceit is harvested byhorse - drawn
sweeps, such as are used for hay -making.

When mechanisation first began in
England there were serious difficulties in
manning the machines. The old-fashioned
ploughman was very efficient at ploughing,
but could not handle a tractor ; and the

skilled mechanics who understood tractors,
were not efficient ploughmen. To -day all
this is being put right, and a race of keen
and efficient mechanically -minded plough.
men is being trained.
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MODEL
AERO
TOPICS

g. Cam,..,

The Elf Petrol Engine
CAPT. BOWDEN has sent me further

details of the Elf Petrol Engine, to which
I referred in these notes in a recent issue.
He tells me that it weighs 4 oz., is of 2f c.c.,
and is made in America. As far as I have
been able to trace, none of them has yet
been delivered in England. I believe that
in the very near future we shall have com-
mercial engines of not more than 1 c.c. The
manufacturers, as a result of the work of
private experimenters, have plenty of data
upon which to base their designs. Such
miniature engines would enable model
builders to construct machines of reasonable
proportions and of light weight. There are
many experienced modellers, however, who
prefer a large model and the greater latitude
it gives them in making special fittings,
such as time control mechanisms, and which
have to be excluded from lighter models.

A Free Lance Design
I SHOW a photograph of a model designed
and made by Mr. G. F. Rogers, of Bryony,

Berrow Road, Burnham -on -Sea, Somerset,
who is only 14 years of age. It is of 42 -in.
span, has a tapered wing (thickness and
cord), a circular fuselage, and a wire under-
carriage. It is made entirely of Balsa and
Jap tissue, the total weight being 3+ oz.
He tells me that it has made some very good
flights of about 65 secs. duration.
The Burlingham Speed Contest
THERE was a disappointing entry for the

Speed Contest for the Flight Cup, held by
the S.M.A.E. at Hurlingham, on May 31st,
probably as the result of centralisation.
The S.M.A.E. decided that in 1936 competi-

A Model of the Laird Super Solution.

tions should be experimental to find out
whether centralised or decentralised com-
petitions were best. Judging from the
entries for the Gamage and Pilcher Cup
competitions, the innovation of having
decentralised competitions has been most
enthusiastically received. I give the result
of the Speed Contest herewith.

m.p.h.
1. H. E. White Northern 1st 42.61

Heights
2. W. Worden T.M.A.C. 2nd 22.04
3. W. L. Henery T.M.A.C. 3rd 16.4

There were 9 entries, and the time -keepers
were L. A. Wood and H. W. Hawkins.

The Largest Ever
ON May 17th, the Society of Model

Aeronautical Engineers held the biggest
competition for Model Aeroplanes ever
organised in England. There were 123
competitors, ranging from complete new-
comers to the game to old hands of twenty or
more years' standing. The day was hot
with very little wind, this being a point in
England's favour, as conditions approxi-
mated those of a bad model flying day in the
United States.

Twenty time -keepers ably assisted in
judging the competition.

Two models, whilst being got into trim
for the competition, decided to leave the
aerodrome and explore the countryside.
These, however, were fortunately recovered
before the competition started and therefore
took their turn in the contest. Despite the
large number of entries, the stewards and
time -keepers managed to get through the
large field of entries by 3.30 p.m., the
winners being declared shortly afterwards.

Mr. C. F. Rogers's Model, referred to on this page.

Seconds.
J. B. Allman, Esq. . Average 268.3
A. Greenhalgh, Jnr. . 220.5
H. Fairlie, Esq.. ,, 215.3
H. A. Jones, Jnr. ,, 166.9
A. A. Judge, Esq. 156.8
R. Copland, Esq. $, 143.6
The Moffett trials commenced promptly

at 4 p.m. according to schedule, there being
49 entries and the results being as follows :

H. Simmons, Esq.. . . 199.75
A. Worley, Esq. . . 117.0
W. Worden, Esq. . . 106.0
A. Gibson, Esq. . . 105.5
G. Merrifield, Esq. . . 104.0
H. Francis, Esq. . . . 102.4
This competition does not call for the

average of three flights as does the Wake-
field Cup, the time quoted being for the best
of three flights. The Models chosen for the
Moffett trophy will be taken to America by
the Wakefield team and flown for their
owners.

The S.M.A.E. still have a few Souvenir
programmes of the event, which may be
obtained 40. post free (showing the Wake-
field Cup), from Mr. H. York, 2 Scutari
Road, Dulwich, S.E.22.
The Wakefield Competition
PQY the time this issue is in the readers'
L'hands the Wakefield Team will be in
America and probably (let us hope) in pos-
session of the Wakefield Gold Cup. Mr.
A. P. Thurston generously gave £50, and
Mr. H. York £10, so that a press repre-
sentative could accompany the team.
Over £400 was subscribed by various people
interested in aviation to defray the expenses
of the visit. I should like to congratulate
Mr. York on his energy and enthusiasm in
promoting the Wakefield Subscription
Fund.

Petrol Model Blue -prints
I UST a reminder that blue -prints of the
J Petrol -driven Model Monoplane of the
mid -wing type, which I recently designed
and described in these pages, are obtainable
at 7s. 6d. the set. These blue -prints are,
of course, full size. Back issues of the
journal describing the construction are still
available at 74d. each from the publisher,
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2.

The Baby Cyclone Engine
I HAVE received one of these engines
from the makers, and hope in the next

issue to give the result of my tests. The
engine seems a well -made job, and it will be
interesting to see how it compares with the
famous little Brown Junior.
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WHICH OF THESE IS YOUR PET SUBJECT?
CIVIL ENGINEERING GROUP MECHANICAL ENGINEERING

Specifications. Structural Design.
Road Engineering. Structural Engineering.
Hydraulics. Reinforced Concrete. .

Municipal Engineering. Sanitary Engineering.
General Civil Engineering. Geology.

SURVEYING GROUP
Valuations. Surveying and Levelling.
Heating and Ventilating. Building Construction.
Clerk of Works.

COMMERCIAL ENGINEERING GROUP
Salesmanship. Commercial Engineering.
Advertising. Cost Accounts.
Languages.

One of these examinations
A.M.I.C.E.
A.M.1.Struct.E.
Sanitary Inspectors.
A.M.I.H & V.E.
A.M.I.Mech.E.
A.M. I.P.E.

A.M.I.W.T.
M.I.M.T.
A.F.R.Ae.S.
B.Sc.Degree.

Works Management.
Press Tool Work.
Maintenance Engineering.
Metallurgy.
Sheet Metal Work.
Welding.
Diesel Engines.
Refrigeration.

GROUP AUTOMOBILE
Heat Engines.
Workshop Practice.
Fitting and Erecting.
Inspection.
Ironfounding.
Pattern Making.
Draughtsmanship.

WIRELESS GROUP
General Wireless. Talking -Picture AERONAUTICAL ENGINEERING GROUP
Advanced Wireless. Engineering. Aerial Navigation. Aero Engines.
Television. Radio Servicing. Aeroplane Design.

would multiply your earning power ! WHICH ONE ?

Garage Management.
Electrical Equipment.

ELECTRICAL
Traction.
Electrical Supply.
Electrical Meters.
Electrical Design.
Installations.
Electrical Engineering.

ENGINEERING GROUP
Claims Assessing.
High-speed Diesels.

ENGINEERING GROUP
Mains Engineering.
Telegraphy.
Telephony.
Alternating Currents.
Neon Lighting.
Power House Design.

G.P.O. Supt. of Traffic. Inst. Mun. & Cy. E. City & Guilds. London Matriculation.
Patent Office Examiner. M.R.San.l.

F.S.I.
A.M.I.Fire.E.
A.M.I.E.E.

G.P.O. Prob. Inspector.
Air Navigators'

Handicrafts Instructor. A.R.I.B.A. A.M.I.A.E. Certificate.
Inspector of Factories.
Aircraft Apprentices.

L.I.O.B.
F.A.I.

A.M.I.Ae.E.
A.M.I.R.E.

Ground Engineers'
Certificate.

May we send you full particulars of our unique tutorial organisation? Whatever your requirements,
whether you desire a complete course of instruction, or tuition in some specialised subject, our Organisation
is so planned that it will dovetail into your needs exactly.

" NO PASS-NO FEE."
As an indication of the strength of the B.I.E.T. Tutorial Organisation, it should be clearly noted that

we guarantee to return full fees to any student who does not pass his chosen Examination
successfully. In short, " If you do no! pass, you do not pay. -

Send to -day for a free copy of " ENGINEERING OPPORTUNITIES." This valuable 268 -page Guide
shows clearly and definitely the way in which you may carve out a successful career in your chosen branch
of Engineering, irrespective of your age, education or experience. Among a host of other things, it gives
details of all the above -mentioned Courses and shows the easiest way to prepare (in the privacy of your own
home) for any of the recognised Examinations we have listed.

" ENGINEERING OPPORTUNITIES " should most certainly be in your hands. Send for your
copy at once-free of cost or obligation.

BRITISH INSTITUTE of ENGINEERING TECHNOLOGY
410, SHAKESPEARE HOUSE, 17-19, STRATFORD PLACE, OXFORD STREET, W.1

Overseas Enquiries to: P.O. Box 3597S, Sydney. P.O. Box 4701, Jo'burg. 219 Bay Street, Toronto. P.O. Box 1025,Bombay.

tga,,on Specified for the
1936 SHORT-WAVE THREE

At all times, clean, perfect contact
is an essential to perfect reception,
but in short-wave work it invariably
makes the difference between
success and failure.
For a few pence you can buy the
specified "Clix" contacts; don't risk
ruining your set by using old,
worn or dirty plugs, spade, or pin
contacts.

Ask your dealer for

CLIX WANDER PLUGS
For H.T., G.B., and general Plug
and Socket work . . . . lid.
CLIX SPADE TERMINALS
Large 2d. Small lid. each.

CLIX SOCKET STRIPS
(D) With terminals A.E. or L.S. 6d.

CLIX SOLID PLUGS . . . 2d.
(III 11111111111111111

Refuse substitutes. Insist upon Clix.

LECTRO LINX LTD.
79A Rochester Row, London, S.W.I

Have you had our
Folder " P.M." ?

YOU CAN AFFORD
VA

THE SCIENTIFIC
VALVE

BRITISH MADE

I F you are a serious radio constructor
you will realise that the Editor of

" Practical Mechanics " only specifies valves
and components which have been proved to
be efficient for the duties they are called
upon to perform. Nowhere can you get
better " valve value " than in the range
of the specified HIVAC valves. The
complete set of three as specified for the

1936 SHORT-WAVE THREE
COST 12 /3
ONLY

Insist upon your dealer supplying you with the HIVAC Types D.210, 3/9;
L.210, 3,19; P.215, 4/9. If the slightest difficulty in obtaining'Iocally, send a P.O.
direct to the address given below, and mention "Practical Mechanics." Thanks !lb

HIGH VACUUM VALVE CO., LTD.
113-117, Farringdon Road, London, E.C.I
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I P

WIRELESS EXPE IMENTER,
.c,

i
THE receiver described last month was

intended for the, listener who wishes
to obtain reception only on the

ordinary broadcasting bands, but, as no
doubt many readers are aware, there is a
vastly more interesting field to be explored
on other wavelengths.

From 10 metres up to, say, 100 metres
there may be heard the tongues of every
nation, broadcasting, not only programmes
of a musical nature, but also radiating
special talks for colonial inhabitants, experi-
menters carrying out interesting tests and
trials, and on certain wavebands there
may be heard the thrills of the police radio
cars in the United States of America.

Tuning Possibilities
Unfortunately, the average listener has

become so used to experiments 'carried out
on unsuitable apparatus that he has found
that short-wave tuning is difficult, and the
word has been passed along that short-wave
work is not worth while. Why is it that
bad news always travels so widely, whilst
good news never gets passed along ? How-
ever, when a correctly -designed short-wave
receiver is employed it will be found that
it is no more difficult to tune than a stand-
dard broadcast receiver, and there are one
or two artifices which may be employed in
the design of such a set which will make it
even easier to operate. There are, how-
ever, certain vagaries in the short-wave
sphere which render it necessary to use a
short-wave set with discretion. For in-
stance, the sun and darkness can affect the
short-wave signal, whereas a standard signal
on a wavelength of 500 metres or so is not so
affected. Thus, certain wavelengths will
be found to be " dead " during the hours of
daylight, whilst during the hours of dark-
ness it will be found that these wavelengths
travel over immense distances in spite of
the small power used, and signals which
could formerly be heard in the daylight will
no longer be received. By designing the
short-wave receiver with an adjustable

Tk.^grc,r: rer..N.ie AAtssF.T.

THE 1936 SHORT-WAVE
THREE

An Ideal Three-valver Designed for
Use on the Short-wave Band.

This illustration shows the simplicity of the constructional work.

tuning circuit however, it is possible to
obtain a number of separate tuning elements
which will permit of the receiver being used
under all conditions, and thus there is a
much wider field obtainable.

The Circuit
Dealing firstly with the tuning arrange-

ments, it is admitted that a very small
movement of a normal tuning condenser is
required in order accurately to locate a
station, although the reason for this will
not be gone into here. But practically
every listener is familiar with a vernier
adjustment, hnd it is possible to employ a
scheme which amounts almost to a micro-
meter adjustment of the tuning circuits of
a short-wave receiver, and yet does not
entail any difficult operations in finding the
stations. If you glance at the illustrations
of the receiver you will see that the panel

carries three separate variable con-
densers. One of these is employed
in the normal manner for reaction
purposes, but the remaining two are

A rear view of the
receiver ready for

testing.

joined together in parallel. That is to
say, the larger condenser has its two
terminals joined to two terminals on a
very small condenser mounted near to it.
The size or capacity of this smaller condenser
has been so chosen that it covers only an
extremely small range, very little more, in
fact, than is obtained when the main tuning
condenser is turned through one small
degree. Thus the main condenser may be
turned through this small distance, and the
smaller condenser then turned through a
complete revolution ; this spreads out
the stations which are covered by the
larger condenser. From this spreading -out
action, the combination of the two tuning
condensers is known as a " band -spread
tuner," and it brings to the short-wave
receiver all the advantages of normal tun-
ing. To make everything quite simple for
the operator the main tuning condenser in
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the receiver is fitted with a slow-motion
knob, and it is thus possible to explore
every part of the tuning scale in the most
accurate manner and it is almost impos-
sible to miss a station which is within range
of the receiver.

A Well -tried Arrangement
The actual valve conbination in the

receiver follows the well -tried detector and
two L.F. arrangement, and it has been
found that this is productive of really
excellent results under all normal condi-
tions. The coil which is used is of the six -
pin type and a special holder is employed so
that any other six -pin coil may be inserted.
The listener may acquire a complete set of
these coils to cover all his requirements.
Coupling between the first and second valve
is by means of what is known as resistance -
capacity -coupling, and this ensures good
quality, whilst an L.F. transformer of sound
design is employed between the second and
third valves. Thus a really good signal may
be expected at the loud -speaker, free from
any circuit distortion and of sufficient power
to provide good entertainment value. A
five -way battery cable is employed and a
separate H.T. voltage is provided so that the
most suitable operating conditions of the
detector stage may be located.

LIST OF COMPONENTS FOR THE
1936 SHORT-WAVE THREE.

One 6 -pin S.W. coil type S.P.C.
(B.T.S.).

One '00025 popular log tuning con-
denser, type 1040 (J.B.).

One dual -ratio S.M. Drive, type 2092
(J.B.).

One 15 m.mfd. band spread condenser,
type 2140 (J.B.).

One '0003 mfd. Dilecon reaction con-
denser (J.B.).

One Niclet L.F. transformer (ratio 1: 5),
type D.P, 22 (Varley).

Three 4 -pin valve -holders, type U.H./4
(B.T.S.).

One 6 -pin S.W. coil base, type S.P.B.
(B.T.S.).

Two fixed condensers ('0002 mfd. and
'01 mfd), type 300 (T.C.C.).

Three 1 -watt resistances (50,000 ohms,
1 megohm, and 3 megohms) (Du-
bilier).

One S.W. choke, type H.F.3 (Wearite).
One 60 m/A. Microfuse and holder

(Microfuse).
Two Socket Strips (Aerial, Earth

and L.S.- and L.S.+), (Clix).
One 5 -way battery cord (30 -in.).
Three wander plugs (G.B. +, G.B.1

and G.B.2).
Two Spades (L.T.+, L.T.), (Clix).
One pair G.B. battery clips, type No. 5

(Bulgin).
Three component mounting brackets

(Peto-Scott).
One Metaplex chassis (10 in. x 61 in.

with 2 in. runners), (Peto-Scott).
Three valves (D210, L210 and P125),

(Hivac).

ACCESSORIES.

One 120 -volt Drydex Super -life H.T.
battery.

One 9 -volt G.B. battery type H.1001.
One 2 -volt L.T. accumulator Type

D.M.G.-C (Exide).
One W.B. Stentorian 36/J loud-

speaker and pair of headphones.
One Cabinet.

THE TOP AND UNDERNEATH WIRING PLAN OF THE

1936 SHORT-WAVE THREE
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A Ripping Idea
FOR YOUR HOME WORKSHOP

ABOLISH TEDIOUS HAND SAWING

SNAP OVER A SWITCH
AND RIP DOWN A LENGTH

TRUE AND SQUARE

Cuts 2}" Depth

See Catalogue

00'
Mr.

E. P. BARRUS LTD .0
35-37 UPPERTHAMES ST., LONDON, E.C.4. AND POST ID. STAMPED

ENVELOPE-UNSEALED

- CUT

DRIVER
B575 COMPACT-POWERFUL

BENCH SAW ,
Falling Saw I SEND ME

.0°
.0°

TABLE 14" x 10" .. ,

Tilts to 45° .0°
0,0

7" Rising and o°..°

00°

DRIVER
CATALOGUE P.M.

"In an ideal state of
Society,"

Quoth a Parson re-
nowned for his piety,

"We'd have friendship
alone,

And the onl y guns known
Would be those of the

FLUXITE variety."

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
FLUXITE SMALL -SPACE SOLDERING SET
-compact but substantial-complete with
full instructions, 7/6.
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! Your wheels will NOT keep
round and true unless the spokes are tied with
fine wire at the crossings AND SOLDERED.
This makes a much stronger wheel. It's
simple - with FLUXITE - but IMPORTANT.

THE FLUXITE GUN
is always ready to p

Fluxite on the soldering job
instantly. A little pressure
places the right quantity on
the right spot and one cha rg-
ing lasts for ages. Price 1 6.

ALL zmn_c: vE

FLUXITE
IT SIMPLIFIES ALL SOLDERING
FLUXITE Ltd., Deot.P.M., Dragon Works, Bermondsey St., S.E.1

LIMITED NUMBER ONLY
RADIO SETS to be
GIVEN AWAY

FRE
The year's most amazing offer. Efficiency

proved by hundreds of users.
Mr. W. D., of Sunbury -on -Thames,

writes : " I am delighted. The results
are absolutely wonderful. I feel I
want everyone to hear it." (Original
of this may be seen at our offices.)

Just buy 3 packets of our famous " Double
Life " 'co% Sheffield 3 -hole -type razor blades, containing 15 blades per packet, 45
in all, for 3s. 6d., including postage, to receive FREE the world's greatest novelty
set. No batteries, valves, or interior components to buy. Electricity not
necessary. Everyone receives a set without exception. This offer is made to
prove to you that our blades are equal to any 4d. blade on the market. Send 3s. 6d.
only at once to receive Free Bijou Radio Set and 45 blades, nothing more to pay.

AIRCRAFT PRODUCTS LTD.
(Deptilt::eMei:NI:oSn.2d),;n91,PNIeNxford

ADVERTISERS WILL BE
PLEASED TO LEARN THAT

YOU SAW THEIR
ADVERTISEMENT IN

"PRACTICAL MECHANICS"

MAKE MORE MONEY
£3 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, 71 Graces Road, LONDON, S.E.S
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All the essential features may be seen in this illustration.

It will be noticed by experienced ama-
teurs that no aerial condenser has been
fitted, and the reason for this is that the
receiver has, een designed for the beginner to
short-wave reception. Where it is desired
to employ this receiver in conjunction with
a standard broadcast aerial of large dimen-
sions, it will be necessary to fit a condenser
between the aerial lead and the aerial ter-
minal, in order to obtain smooth reaction
and to provide good signal strength. An
air -spaced condenser should be used for this
purpose, and it should be mounted on a
bracket fitted inside the rear of the cabinet.
The control knob may then be adjusted as
required for various wavelengths to provide
the required degree of aerial damping.

Constructional Work
The actual construction of this receiver

is extremely simple, and it may be under-
taken by the youngest member of the family.
The chassis is of metallised plywood and
may be obtained from Messrs. Peto-Scott.

It measures only 10 in. long by si in. wide,
and is provided with two runners at the
sides measuring 21 in. in height. To com-
plete the chassis a further strip of the same
wood is placed across the rear, upon which
the sockets are mounted. At the front
no wooden strip is employed, but the
reaction condenser which is mounted in
this position is fitted to a special metal com-
ponent mounting bracket.

Having obtained the chassis, the con-
structional work may be commenced, and
the first task is to drill four large holes
upon which to mount the valve -holders and
the coil holder. For the latter a hole 11 in.
in diameter is required, and for the valve -
holders the hole must be 1 in. in diameter.
The positions of these holes may be ascer-
tained from the wiring diagram. The centre
holes for the valve -holders may be posi-
tioned as follows : V3 is 11 in. from the
edge of the chassis and 2 in. from the rear
edge. The remaining two holders are
exactly 2 in. apart. The centre of the coil -
holder hole is 3} in. from the rear edge and
2 in. from the side of the chassis. When
these holes have been drilled a in. drill
should be used to drill the six holes in the
upper surface of the chassis, and 1 in.
slots should be cut in the rear strip
for the terminals. Finally, a in. hole
should be drilled in the centre of the rear
strip through which to pass the battery
cords.

Mounting the Components
Before placing the component mounting

- NT-

brackets in position, the coil holder should
be attached on the under side of the chassis,
taking care that the sockets are centrally
disposed in the hole. Next, the three
valveholders should be screwed in position,
again making quite certain that the sockets
clear all the edges of the chassis to avoid
difficulties at a later stage. Now lay the
chassis upside down on the table or work-
bench, and screw the Niclet transformer
in its approximate position. There is no
need to measure the exact position of this,
and it may be placed anywhere near the
position indicated in the wiring diagram.
Next obtain two in. countersunk No. 4
screws (or similar dimensions) and screw
these into the under surface of the chassis.
It should be noted particularly that the
wooden chassis which are employed in
our receivers are only metallised on
the upper surface, and if you endeav-
our to employ a metal chassis or make up
one, there is every possibility of doing
damage, due to short-circuits and inter-
connections which are not
intended. The two wood
screws just mentioned, for
instance, are only anchor
points and thus if the un-
der surface is metallised, /

434;

'71

these screws become joined together. The
same thing will apply if the screws are long
enough to project to the metallised surface
on the other side of the chassis, and thus
they should not be any longer than 1 in.
One of these screws is attached close to the
valveholder for valve No. V2, whilst the
other is placed close to the L.F. trans-
former fixing screw. Three similar screws
are now attached to the upper side of the
chassis, one next to the Microfuse holder,
one next to the bracket which supports the
on/off switch, and one in approximately the
centre of the upper surface. These screws
are marked M.B. on the wiring diagram
and simply indicate that wires attached to
them are in contact with the metal surface.

Next screw the bracket to the centre of
the front edge of the chassis on the under-
side and, mount the Dilecon reaction con-
denser on this bracket, locking it in position
when the spindle is in from the lower edge,
as indicated on the front bf panel layout,
below. Finish mounting the components
and wire up from the diagram on page 588.

Now screw the two component brackets
into position foi' the switch and band -spread
condenser, and attach the holder for the
Microfuse. The variable condenser is at-
tached to the J.B. slow-motion dial, and in the
ordinary way this should be held in position
on the front of the cabinet. If, however, it
is desired to make this a fixture to the chas-
sis, a strip of wood must be cut and recessed
to hold down the ' slow-motion dial. This
may be cut from any old piece of wood so
long as it effectively holds the dial in
position.

Testing Out
Plug in the coil which is specified for

this receiver, and which covers a wave-
band from 24 to 52 metres, plug in the three
valves as follows : D210 in V1, L210
in V2, and P215 in V3, and connect the
H.T. battery plugs into the H.T. battery
with H.T.2 in the 120 -volt socket, and
H.T.1 in the 60 -volt socket. G.B.+ is
now inserted into the positive socket of

the bias battery, G.B. -1
into the 4'5 -volt socket, and
G.B.-2 into the 7'5 -volt
socket. Pull out the on/off
switch and the receiver will
be ready for stationlocation.

434;

Pk"

These dimensions will enable you to drill the cabinet front or the panel. The maker's template should be
employed when marking out the hole for the escutcheon.

www.americanradiohistory.com



July, 1936 NEWNES PRACTICAL MECHANICS 591

Working Model Steam
EnginesxEtEENENEN, MiLswokot4;
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Fig. 12.-Sectional views
of the completed slide -

valve cylinder.

CAREFULLY file the ends of the tube
square till it is exactly 1# in. long, and
then clean the inside of the tube with

the aid of a piece of fine emery cloth wrapped
round a piece of dowel rod of suitable size.
File out a slot in each end of the tube,as at M,
N (Fig. 11, June issue), and then well clean
the outside of the tube.

For the cylinder flanges two brass washers
can be used, which must be a good fit on the
ends of the cylinder tube. If these washers
cannot readily be obtained they must be
cut out and filed to shape from sheet brass
of the required thickness.

File a slot, 0, in each washer, the same
width as those in the cylinder barrel, the
upper parts of the slots being filed at an
angle, as shown at P, Fig. 11. Press the
washers on to the cylinder tube so that the
slots coincide, adjust so that they are quite
square with the tube, and then solder them
in place.

The Steam -port Block
This part, details of which are given in

Figs. 12 and 13, can be shaped from a piece
of stick brass 1 in. wide and 1 in. thick.
Cut away as indicated at Q and R, with the
aid of a hacksaw and file, and with a half -
round file, proceed to shape the under part
S, which must be made a good fit to the
cylinder barrel. File the sides and ends of
the block square so that it just fits between
the washers, or flanges, as in Fig. 12. Clean
the top face of the block and carefully mark
out the steam and exhaust ports to the
dimensions given. The ports can be first
drilled and then chipped out with a small
cold chisel. It will be noticed that the two
steam ports through the block are cut at an
angle so as to clear the exhaust port. The
hole, T, in the side of the block can be

'54
'9"

>ki 32

1

tapped to take the screwed end of the ex-
haust pipe which is A in. diameter.

Now take the cylinder barrel and well
" tin " the surface between the slots M and
N on which the concave surface of the
steam -block rests. This surface should be
treated in the same way, and also the two
ends of the block, and part of the inside face
of each flange, as at V, V, Fig. 12. Press
the steam -block between the flanges so that
the steam -ways in the underside of the
block are in alignment with the slots M and
N. Hold the parts firmly in a small screw
clamp, and sweat well together by holding
them over the flame of
a gas ring.

It will be as well at
this stage, to fix the hold-
ing -down lug in place.
This can be filed to shape
from a small block of
brass to the dimensions
given at W, Fig. 13. The
underside must be bed-
ded down on the cylinder
barrel in the same way
as the steam -port block,
after which two holes
must be drilled and tap-
ped -A in. at a distance
of A in. from each end.
This lug can then be
sweated on to the cylin-
der barrel at right angles
to the steam block, as
shown in Fig. 12, and on
the opposite side to the hole for the exhaust
pipe.

The Steam Chest
To make the steam chest, take a piece of

sheet brass in. thick and file it square to

-f Fig.14.-Marking out the/g// I 2Y'/
32 32 parts for forming the

steam -chest.J
/4

32

Concluded from page 520
of last month's issue

the size given in Fig. 14. Mark three lines
across the strip, spaced as indicated, and
then with a fine-cut three -cornered file, file
nearly through the metal along each of the
lines. Now bend the strip to form a hollow
box, as at X, hold it in a clamp, and well
sweat the four corners from the inside.
Drill a te--in. hole in the centre of one of the
narrow sides to take the valve -rod gland.

The steam -chest flange can be cut out of
a piece of flat sheet brass in. thick, the
rectangular hole being drilled out and filed
till it is a good fit round the sides of the steam
chest. Adjust the flange so that the bottom
face is flush with the edges of the steam
chest, and well solder the joint. Four, -in.
holes-one at each corner-can be drilled to
take the fixing screws.

I /4
/ 1

I

\

I \\
s\e's

//
- / \ s_

Fig. 13.-Details of steam -port block, and cylinder fixing lug.

Cylinder Covers
Two flat brass discs in. thick, and 11

in. diameter, will be required for the
cylinder covers, four A -in. holes being
drilled in each, in the positions indicated in
Fig. 12. In the centre of the disc to be
used for the front cover, drill a fin. hole,
and slightly countersink on one side of the
disc, round this central hole, by using a
fin. flat drill bit.

To make the stuffing box for this cover,
take a short length of brass tubing of fin.
bore and about fin. outside diameter, and
tap a thread inside one end to a depth of

in. Cut off this piece of tubing, and with
a small screw clamp hold it firmly in place
on the cover. Adjust it so that the hole
in the cover is exactly central with the
tapped hole in the stuffing box, and then
solder it in place. For the gland, get a
piece of brass tubing A -in. outside dia-
meter, the bore of which must be a nice
sliding fit to the piston rod (1 -in. diameter).
With a screwplate, cut a thread on one end
for about 1 in. along the tube, corresponding
to the thread tapped in the stuffing box.
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This piece can then be cut off. Now take
a small brass washer, which should be in.
diameter and A in. thick, with a On. hole
in the centre. Hold this washer and the
small screwed gland in a clamp and, after
carefully adjusting, sweat well together.
The stuffing box and gland for the valve rod
are made in a similar way, but their posi-
tions are reversed, the gland being soldered
into the steam chest. It will also be
noticed that slightly different sizes of tubing
are used. (See Fig. 12.)

Piston and Rod
To make the piston, obtain two brass

discs -A in. thick which fit nicely into the
bore of the cylinder, and one smaller one
* in. thick and I in. diameter. Each of
these discs should have a central hole A in.
diameter drilled through them. Sweat the
discs together, so that the holes register, and
tap a fin. thread right through. For the
piston rod use a piece of German -silver rod,
* in. diameter and 21 in. long, and cut a
thread on each end to fit the tapped hole
in the piston, and the crosshead respec-
tively.

The slide valve can be filed to shape out

of a piece of stick brass, the cavity being
chipped out with a small cold chisel. The
width and length of this cavity in relation
to the steam and exhaust ports is indicated
in Fig. 12. The valve rod can be of German
silver, one end being filed with a flat on
each side where it engages in the slot in the
slide valve.

The holes can now be drilled and tapped
in the cylinder flanges for the fixing screws
for the covers. The positions of the four
holes must, of course, exactly correspond
with those already drilled in the covers.
Each hole is to be tapped to take A -in.
screws.

The piston can be packed with asbestos
string or hemp saturated with Russian
tallow. Before screwing down the cylinder
covers, cut two circles of thin brown paper
the diameter of the cylinder flange and soak
well, in linseed oil. These are placed
between the flanges and the covers when
the latter are screwed down, to make a
steam -tight joint.

The steam -chest top is simply a piece of
sheet brass in. thick cut to fit the inside
of the steam chest (see Fig. 12). In the
middle of this brass plate sweat on a small

brass washer, mark the centre and drill a
h -in. hole, while can be tapped to take the
screwed end of the steam pipe. Now take
the plate and press it down so that its sur-
face is a little below the top of steam chest,
and then well solder all round.

Packing and Lagging
The steam chest can now be screwed down

after packing the joint in the same way as
the cylinder covers. The stuffing -boxes can
be packed with the same sort of material
used for the piston.

The finished cylinder can be lagged with
asbestos and covered with a piece of Russian
iron plate; as indicated in the general draw-
ings, Figs. 1 and 2 (June issue).

In assembling the various parts of the
engine the cylinder should be fixed in posi-
tion first, as this has to be screwed to the
bedplate before the latter is finally screwed
down on the plinth. The eccentric must be
fixed to the shaft at an angle of 90 degrees
in advance of the crank -pin, as in Fig. 1, so
that when the crank and connecting rod
are in the positions shown, the rear end
of the cylinder is getting full steam ad-
mission.

NON-METALLIC VESSEL.
CONTAINING THE
CHROMIUM PLATING
SOLUTION

OUTER VESSEL
CONTAINING
WARM WATER

ARTICLE
TO 8E
PLATED

Details of
the apparatus
for plating

articles.

6 VOLT
D.C. SUPPLY

THERMOMETER

MM ANY experimenters have endeavoured
to set up chromium -plating plants in
the home workroom, but not always

with success, for, truth to tell, efficient
chromium plating is an operation which
requires considerable skill and experience.
However, for the sake of amateurs who
desire to carry out experiments in this type
of electroplating the following directions
are given. If they are carefully adhered to,
they will lead to success.

Two chromium -plating baths are avail-
able for amateur use :

Bath A
Bath A

Chromic acid . .125 grammes
Chromium sulphate . 1.5 grammes
Water . . . 1 pint

Chromic acid .
Sulphuric acid
Water .

Bath B
.125 grammes
. 1 gramme (or c.c.)
. 1 pint

LEAD STRIP
should on no

The Poles

Chromium Plating
at Home

Useful Hints for the Handyman
Bath A gives, perhaps, the

better results, but bath B is
somewhat less expensive to
makeup. Both baths should
be used at a temperature of
100' F. Hence it is neces-
sary to surround the plating
bath with an outer vessel
into which warm water of
the correct temperature can
be poured. Chromium -plating
baths are highly corrosive.
They must be contained in
porcelain, earthenware or
other non-metallic vessels
and care should be taken not
to allow the liquid to come
into contact with the skin.
Furthermore, any spray
which arises from the bath
during the process of plating
account be breathed.

The cathode or negative electrode of the
bath consists of the article which is to be
plated. For the anode or positive pole, it
is best to use a strip of freshly -cleaned lead.
Better still is it if the lead strip has pre-
viously been made the anode of a dilute
sulphuric acid bath in order that it may
have acquired a thin coating of lead per-
oxide on its surface. However, if this con-
dition cannot be granted, an ordinary
bright strip of lead will suffice as the anode
of the chromium -plating bath.

The current supply should not exceed
about 6 volts D.C., but a very heavy cur-
rent must be used. If a D.C. power supply
can be got down to 6 volts by means of a
resistance, well and good. Otherwise, it
will be necessary to employ three or four
accumulators arranged in parallel in order
that a heavy current may be sent through
the bath. At a push, ordinary dry batteries
might be used, but heavy demands could

not be made on them.
The current should flow through the bath

for about half an hour, during which time
the liquid in the bath should frequently be
stirred.

Types of Chromium Deposit
If the right current conditions have been

employed, the chromium layer deposited
on the article will be bright and shining, and
will require no further polishing. Note,
however, that it is possible to get three dis-
tinct types of chromium deposit. If the
current is too weak, the chromium deposit
will be dull and " milky." Current of the
correct strength gives the desired and
characteristic brilliant deposit, while a still
more intense current produces a chromium
deposit which is greyish and dull. These
varying deposits are also effected by altering
the solution strength and the temperature
of the plating bath. Hence, for success in
the art of chromium plating, it is very neces-
sary to adhere closely to the conditions laid
down for the production of the bright and
hard chromium deposit.

Articles to be chromium plated must, of
course, be scrupulously clean and free from
grease before they are entered into the
bath. If anything is lacking in this re-
spect, the chromium deposit will not adhere
to the base metal. Note, also, that the
brighter the polish on the surface of the
base metal, the more lustrous will be the
chromium deposit.

Copper, silver, brass, and electro-plated
articles can be chromium plated directly.
For iron and steel articles, however, it is
advisable to effect a preliminary light cop-
per or nickel plating of their surfaces in
order to form a more suitable underlay of
metal upon which to deposit the chromium.
Chromium, of course, can be deposited
directly upon iron or steel articles, but the
result is seldom satisfactory.
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he eqinner:s
Guide to

Woodturnin0
IN the preceding article the processes of

setting -up the wood in the lathe, turning
it to a cylindrical shape and smoothing off

were detailed. The article was concluded by
explaining the method of marking out the
work preparatory to turning it down to the
desired shape. Actually, before the mark-
ing -out can be done, the required shape
must be decided upon, and it is a wise plan
to make a drawing of the object before pro-
ceeding to the next stage. As a fairly
simple example, we might consider a small
candlestick similar to that shown in Fig. 1.
Suitable dimensions are given, and the
shape is one which does not give much
difficulty to the beginner, but it does pro-
vide an exercise in most of the preliminary

Making a Simple Candlestick
Let us see how this little candlestick

would be made, tracing each step in turn.
Naturally, the first thing is to set up in the
lathe a piece of wood about 6 in. long, and
either 41 in. square or of circular section
with a diameter of about 41 in. Next, it
must be turned to a true cylindrical form
as described in the previous article, and made
exactly 4 in. in diameter. Then the various
lengths (shown in Fig. 1) must be marked
on, after which the wood is ready for shap-
ing. This work must be carried out in pro-
per sequence, and this is indicated by the
broken lines which are numbered. First
the wood should be hollowed out from the
point marked B to that marked E, so that
the diameter at E is slightly larger than that
finally required at D.

4"

/

O

D

C

By
/1

Moine Mechanic
This is done by using the large gouge, and

working from B towards E ; in no circum-
stances must the chisel be operated in the
opposite direction, for that would cause the
wood to split and probably result in an
extremely rough surface due to working
" against the grain." The method of hold-
ing the gouge is the same as was described
before, except that it must be tilted to rather
a greater angle. In other words, the " back"
of the gouge must be slightly higher. This
step is suggested by the broken line marked
1 in Fig. 1.

In this Concluding Article
the Writer Deals with
Hollowing, Rounding and
the Use of the Face Plate

Cutting to Length
The next step is roughly to bring the wood

to correct length by making cuts at the two
lines marked A and E. This is done by
mens of the smaller chisel (about in.) as
shown in Fig. 2. The point to notice is
that the pointed corner of the chisel is used,
and that the tool is turned to such an angle
that the bevelled face which is towards the
" wanted " portion of the wood is at right -
angles to the axis. The method is to make
a shallow cut just outside the line, and then
to move the chisel about * in. further away
and make another cut running into the first.
The result is that a V -cut is formed, and this
provides more room for using the chisel and

Mari

Fig. 1.-Details of a simple
candlestick which provides good

B practice in various types of turn-
ing work. Broken lines with

A numbers attached indicate the
order in which the principal
operations are performed.

going deeper. The end cuts must not be
made very deep at this stage, because it is
not desired to weaken the wood any more
than is necessary.

Bevelling
After the length has been .properly set in

this manner, the bevel at the holder " end
should be formed. This is done with the
1 -in. chisel by working from line D to line
E-the chisel must not be moved in the
opposite direction for the reason given
above, since it is always essential to work
from the long to the short fibres of the grain.
The chisel is held in the same manner as the
larger one was held when smoothing the
surface, but it is operated from the wrist,
instead of keeping these and the elbows
rigid as was done before.

Hollowing
After the diameters at D and E have been

made correct, the large hollow between B
and D can be formed. This is actually
a very simple operation, and is carried
out by means of the middle-sized gouge.
All that is necessary is to work from B
to C and from D to C, continuing until
the diameter at C is slightly greater than
is required when the work is finished.
The experienced turner would then
smooth the hollow with the chisel, but
the beginner is almost sure to find a good
deal of difficulty in this, and might ruin the
work. Consequently, it is better in the
earlier stages to finish off with coarse, and
then fine, glass-paper. This can be held in
the fingers, care being taken to apply the
paper to the wood at the side opposite to
the T -rest.

/1

Fig. 2.-The method of cutting down the ends
of the work to separate the waste wood.

www.americanradiohistory.com



594 NEWNES PRACTICAL MECHANICS July, 1936

6"

CaeNzes
4frov OFF

vi
Fig. 3.-A base for a tab e
lamp. This provides good
practice in face -plate working.

Should any difficulty be encountered in
working to a particular shape, due to the fact
that the shape cannot well be visualised, it
is a good plan to make a cardboard tem-
plate by tracing through the drawing made
like that in Fig. 1. The template should be
cut to the shape of the outside of the object,
so that it can simply be applied to the work
and a proper comparison made. Like the
glass-paper, the card must be applied to the
wood on the side opposite to the rest.

Rounding
The final shaping operation is in connec-

tion with the round curve between A and
B, and this is the most difficult part of the
whole work. Shaping must be done with
the i-in. chisel, which should be worked from
the end A towards B. Proceed in a
similar manner as between .D and E, but
" rolling " the chisel and using the hands-
pressed firmly against the rest-as a pivot.
If the turning has been well carried out,
glass -papering should be totally unnecessary,
but the beginner will probably have to use
this method of smoothing until a good deal
of dexterity has been acquired.

Cutting Off the Waste
The 'principal operations having been per-

formed, the ends of the wood can be finished
preparatory to 'taking it out of the lathe.
Start at the larger -diameter end by cutting,
a little at a time, as described above, but
instead of making the cut exactly at right -
angles to the axis of the wood, attempt to
make the base slightly concave by working
inward. This will prevent the finished
candlestick from rocking when placed on a
flat surface. Provided that about 1 in. of
spare wood has been left between the foot
of the candlestick and the live or fork
centre it should be possible to cut down to a
diameter of not more than 1 in. The cut
should not be deeper than this, however, un-
til the other end has ben reduced to k in. or
so, for if it were the wood might break off
sooner than was anticipated. When the
end towards the dead centre has been re-
duced to k in., the other one can be cut down
to a similar diameter, after which the lathe
can be stopped and the wood removed.
The two pieces of waste wood can then be
broken off quite easily, and a hole bored to
take the candle by means of a brace and
auger bit, the candlestick being held by an
assistant. It might be mentioned that
some workers prefer to bore this hole before
the wood is ever placed in the lathe, the idea
being that boring is simplified when the
wood is in the form of a rough square -sec-
tion block. If this method is followed, the
dead centre will pass into the hole, which
must be made rather deeper than is even-
tually required, because allowance must be
made for squaring the end of the wood.

After having made this candlestick, the
beginner will have obtained a good deal of
experience in simple turning, and there

are numerous articles
which he can easily
make. A few exam-
ples of suitable sub-
jects are shown in Fig.
6, and many others
will come to mind-
necessity being the
mother of invention.

Use of the Face Plate
Just as in metal -

turning, all forms of
work cannot be done
between centres, and
a face plate takes
the place of the
chuck used for

metal. A face plate is required when turning
an object which is to be of comparatively
large diameter whilst being short or thin.
An example is the base of a large candlestick
or table lamp, the upright of which is to be
fixed by means of a dowel. An example of
a table -lamp base is shown in Fig. 3, along
with the method of preparing the wood for
turning. The first step is to obtain a square
piece of suitable material about in.
thicker than finally required, and about

COUNTERSZiNe
..SC.Rzwif/ozh-ss

SCREW

WOODEN 125C
Fig. 4.-Two types of facing plate. In one case the wood is held by a
single screw(attached to the plate)and in the other by three wood screws.

in. greater in width than the diameter of the
finished job. Plane -one side of the wood
(because it cannot be smoothed down
properly at a later stage), find the centre by
drawing diagonals and then draw a circle
k in. greater in radius than that of the re-

Cwset. HANDLE
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quired base. The next step is to saw off the
corners of the wood just outside the circle,
and so make the wood roughly circular. In
some cases, depending on the thickness and
hardness of the wood, it might be better to
cut exactly to the circle with a fret -saw, but
this is rarely practicable.

Next, the wood must be fitted to the face
plate, of which two example are shown in
Fig. 4. One consists simply of a disc of
wood, with a coach bolt passed through the
centre, attached to a flanged spindle which
replaces the fork centre; in the other ex-
ample there is simply a large flanged spindle.
The first -mentioned type is suitable only
when the wood to be turned is of a diameter up
to about 4 in., since the wood has to be ro-
tated by means of the threaded portion of the
coach bolt. The second type can be obtained
in various diameters for wood of any size.

Face -plate Turning
When using the simpler type it is neces-

sary only to make a hole in the centre of the
wood with a bradawl and then to screw the
wood on to the face plate. In the second
instance, a circle must be drawn on the wood
equal in diameter to that of the plate, after
which the latter should be laid over it and at-

tached by means of three screws
passed through convenient holes
in the flange-taking care, of
course, that these are not long
enough to project through the
turned face after it has been cut
down with the gouge.

When the wood has been at-
tached to the face plate, the fork
centre should be removed and the
plate fitted in its place. After
this, the T -rest should be set
almost parallel to the face and
slightly higher than the centre of
the wood. Turning can then be
carried out by means of the gouge,
working from the centre towards
the edge. Later, the rest should be
turned to an angle of about 45

degrees with the axis and the edge of the wood
curved over as required, still using the large
gouge and working towards the face plate. If
any work is done with the chisel great care
must be taken that the tool is perfectly sharp
and that it is worked towards the long fibres

of the wood-the
outside of the_circle.

Fig. 6.-Three ex-
amples of simple turn-
ing work. Many others
will occur to the worker.
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Poison cases
Anal r Nature
Description of the various Cases and other Poisonous

Substances used in Modern Warfare

pOISON gases, despite their truly horrible
and ghastly nature, seem undoubtedly
to have come to stay in modem military

and offensive operations. Time was when
warfare was regarded more or less as a
gentleman's occupation. Nowadays, how-
ever, it is a savage scientific fight in which
are brought into fullest use all the applica-
tions of science which can serve a destruc-
tive and annihilating purpose.

Since the Germans first used a simple
poison gas at Loos in the spring of 1915,
the development of poisonous materials and
their application to destructive purpose has
proceeded apace. During the Great War
no fewer than some fifty different poisonous
gases were employed by the belligerents,
although, of this number, only a few were
found to serve a practical purpose. After
the war, the study of poison gases and
their effects upon the living organism hat
still gone on, with the result that, at the
present day, there is not a civilised nation
which has not got up its sleeve a chemical
stick in the way of poison gases with which
it hopes to beat any future enemy.

Scientific or Diabolical ?
The science of poison gases is not a diffi-

cult one to follow. In some respects,
indeed,it forms an interesting study,although
whether its interest is wholly scientific or
partly diabolical, we shall leave the indivi-
dual reader to decide.

Warfare gases may be divided into
several different groups or categories.
These may be enumerated briefly as
follows :

A trench mortar
used by the Ger-
mans in the Great
War for firing gas

shells.

1. Asphyxiant, or Suffocating Gases.
2. Lachrymators, or " Tear Gases."
3. Sternutators, or " Sneezing Gases."
4. Vesicants, or " Blistering Gases."
5. Vomiting Gases.
6. Stink gases and other miscellaneous

substances.
During the last war, it was not uncom-

mon to find that many gases of different
types were being used together. Thus, the
enemy would throw over a mixture of
vomiting gas and asphyxiant gas. Traces
of vomiting gas penetrating an inefficient
gas -mask, caused the soldier to become
sick, with the result that he tore away his
mask and, in consequence, succumbed to
the asphyxiant gas. Again, the Germans
had a practice of pouring over on to the
British lines quantities of " stink gas," a
gas which had an appalling smell but which
was fairly harmless. As a consequence,'our
men became fairly used to the overbearing
odour and treated it lightly. Unexpectedly,
however, the enemy would mix powerful
poisonous gases with their stink gases.
Thus, being taken by surprise, serious
casualties occurred in the Allied ranks.

Asphyxiant Gases
The chief asphyxiant gases used in modem

warfare are chlorine, phosgene and chlorpi-
crin, the latter constituting, also, a powerful
vomiting gas. Chlorine alone, however, is
seldom employed for military purposes,
for it is too easily neutralised and dissipated
Nevertheless, it was the first poisonous gas
used by the Germans in the spring of 1915,
and it caused numerous losses in the unpre-
pared ranks of the British soldiers.

Chlorine, as most individuals who have
studied a little chemistry at school are
aware, is a greenish -yellow gas which is made
from salt. The gas is two and a half times
as heavy as air and has an extremely
penetrating and irritating smell. If

breathed in any
quantity it causes
great injury to the
lungs and breath-
ing passages and
quickly causes
death.

A more subtle
asphyxiant, or
lethal gas, is made
by combining
chlorine with car-
bon monoxide,
which, as is well
known, is an ex-
tremely poisonous
gas. The product
of this combina-
tion is a gas
known as carbonyl
chloride, or "phos-

A typical gas mask.

gene." The gas
has a faint smell
resembling musty
hay and, if any-
thing, its odour is
slightly' pleasant.
But the poisonous
properties of
phosgene are ter-
rible. Breathed
in any quantity
it causes rapid
unconsciousness,
followed by death.
Even when phos-
gene is present to
the extent of only
a few parts per
hundred -thou-
sand of air, it
produces a very
bad effect upon

any individual who is unfortunate enough to
breathe it, causing breathlessness and mak-
ing the heart liable to fail even when the
slightest strain is put upon it.

Liquid Gas
Chlorpicrin, or nitro -chloroform, like

many of the so-called " gases " used in war-
fare, is not, a gas at all, but a liquid which is
fired in shells into the enemy's ranks and
thus dissipated in the form of a fine spray
over the heads of the unfortunates. Chlor-
picrin is made by distilling a mixture of
bleaching powder, lime, and picric acid.
This substance is not so poisonous as
phosgene, but it is heavier and is less liable
to be blown away by the winds. Conse-
quently, chiorpicrin is a very effective sub-
stance for " staying put " in any required
locality.

As we have seen, chlorpicrin, be-
sides being an asphyxiant substance, con-
stitutes, also, a vomiting gas." It will
find out the slightest weakness or ineffi-
ciency in a respirator and, passing through
the filtering medium of the respirator, will
make the wearer of the latter violently sick.

Many chemical amateurs have wondered
why greater use has not been made of prussic
acid gas in warfare, since its exceedingly
poisonous nature is made use of in fumigat-
ing ships and buildings.  As a matter of
fact, prussic acid (hydrocyanic acid) gas was
used experimentally during the Great War,
but the gas is so easily neutralised and so
quickly dissipated in the open air that little
success was obtained with it. Moreover,
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prussic acid is very dangerous stuff to handle
in factories and in packing depots and, com-
pared with some of the more complex
gases, its sphere of usefulness in military
operations is limited. As direct poisons, or
suffocants, therefore, phosgene and chlorpi-
crin occupy a premier place among the
chemical weapons of the modern scientific
army.

Coming now to the other classes of gases,
the tear, sneezing, and blistering gases,
most, if not all of these, are in reality,
liquids, but, as already noted, they are
fired over the enemy's lines in shells, the
heat of the shell's explosion dissipating the
contained liquid as a fine spray which, de-
scending to the ground, acts in every way as
a gas and mixes intimately with the sur-
rounding air.

Mustard Gas
The most terrible by far of these gas -

liquids is the vesicant or blistering substance
known as " mustard gas." Chemically,
this is called di-chlor-di-ethyl-sulphide.
Dramatically, it has been called the " Dew
of Death " in consequence of the habit of
mustard gas of slowly volatilising from areas
around which it has been sprayed and of
penetrating, burning up, scorching, and
corroding everything with which it makes
contact.

Mustard gas, or dichlordiethylsulphide,
was, originally, a British discovery. It was
first made by an individual named Guthrie,
a laboratory chemist, in 1860. But Guthrie
found it too dangerous to experiment with,
and during the long years intervening be-
tween Guthrie's discovery of this substance
and its use' in the latter stages of the
1914-18 war, it remained a mere chemical
curiosity, a mere entry in the standard
chemical dictionaries.

The raw materials of mustard gas are
chlorine, sulphur, and alcohol. The alcohol
is converted into ethylene, a sweet-smelling
gas, whilst the chlorine is passed into
molten sulphur, thereby producing a sub-
stance of pungent and rancid odour, sulphur
monochloride. By a series of chemical
operations, the sulphur monochloride and
the ethylene gas are made to interact and the
final result is-dichlordiethylsulphide, mus-
tard gas, or, if you have a partiality for
chemical formulae (C2114C1)2S.

Tear and Sneezing Gases
Mustard gas is by far the most evil -work-

ing chemical substance which has been pro-
duced in gas warfare, for it attacks all parts
of the body, causing large, red inflamed and
un-healing blisters and wounds. Breathed
in any quantity it causes bronchitis and
pneumonia. It is fatal to life of all kinds.
Trees, shrubs, vegetation of all types are
quickly shrivelled up by it and the gas -
liquid sinks imperceptibly into the sub -soil,
poisioning any water supplies with which it
may come into contact.

The remaining gases-the tear gases and

the sneezing gases-are not exceptionally
poisonous in nature. Their employment
in warfare is mainly for the motive of harass-
ing troops and of preventing them from
carrying out their duties efficiently. The
best-known sternutator, or " Sneeze Gas,"
is undoubtedly a substance known to
chemists as di-phenyl-chlor-arsine. This,
when breathed in even small amounts,
causes severe irritation of the membranes

Mustard Gas ! An experi-
mental batch of this deadly
gas -liquid confined in a sealed

glass ,tube.

of the nose and throat. It sets up violent
sneezing which may even do serious damage
to the individual and which, even when the
person affected is removed from the gas,
may persist for many hours afterwards.

Benzyl bromide, xylyl bromide and phenyl-
caryblamin,e-chloride constitute the main
lachrymators, or tear gases. In small
quantities they set up a violent irritation of
the eyes and cause copious and uncontroll-
able weeping. In larger amounts, they
cause the eyeballs to burn with an intense
smarting pain and, occasionally, they may
bring about actual blindness, temporary or
permanent. It is quite impossible for any
soldier to make any headway in an atmos-
phere containing even small traces of a tear
gas. The warrior so caught becomes al-
most helpless immediately and he flounders
about in an effort to gain his bearings.

Most of the gas -liquids used in war are
contained in small shells which are fired

from trench -mortars. The firing -direction
of the mortar is not very accurately deter-
mined, for the shells themselves are not
made to propel themselves over to the
enemy's lines in any true path. So long as
the gas shells fall within a given area, the
military object is fulfilled.

Gas Projectiles
When chlorine was used as a suffocating

and toxic gas, it was sent over to the British
lines from strong steel cylinders in which the
gas was compressed in a liquid state. The
liberated gas flowed from batteries of
cylinders into leaden pipes, from the exists
of which it coursed slowly over to the British
trenches in a greenish cloud.

Not unfrequently it was the practice to
fire with gas shells a number of shells con-
taining compounds such as phosphorus and
tin chloride. The burning phosphorus and
the tin chloride (when the latter comes in
contact with moist air) emit clouds of white
" smoke " through which an individual
finds it difficult to make his way in an effort
to escape from the poisonous gases accom-
panying the white fumes.

Before concluding this article a word or
two must be written on the subject of the
protective respirators which are employed
to combat the menace of poison gases. At
the commencement of gas warfare, handker-
chiefs dipped in water was one of the
methods of gas -protection which our sol-
diers had. Very quickly, however, gas -
masks composed of chemically -treated
fabric which covered the entire head were
issued to the armies in the field.

The Modern Respirator
This embodies a mouthpiece and a clip

for the nose. Air is drawn in via a non -
return valve attached to the mouthpiece.
The air, before entering the mouth of the
wearer passes through a cannister, or filter-
ing -chamber containing layers of absorbent
coconut -shell charcoal and other materials,
such as soda lime, permanganate of potash,
iron and nickel salts. In passing through
this filtering medium, the poisonous vap-
ours and gases are either absorbed, neutral-
lised, or oxidised and only uncontaminated
air passes to the mouth of the breather.
Respirators of this type remain efficient
over considerable periods, but, naturally,
they require re -charging with chemical
materials from time to time.

There is but one pleasant aspect of poison -
gas science and that is reflected in the fact
that there is no known gas which cannot be
absorbed or neutralised by an efficiently
working respirator. Science may, indeed,
be made to bring into being other and still
more poisonous gases, but, at the same time,
it will also be charged with the task of dis-
covering neutralising materials for these
gases. Such is, perhaps, the only scrap of
comfort for the onlooker who clearly per-
ceives the prevailing trend of poison -gas
technology.

MERICAN chemical engineers have
blossomed forth in a new enterprise.
Bromine for petrol anti -knocks is

already won from sea -water on a manu-
facturing scale. This time it is magnesia.

Apparently the national sources of
magnesia are not equal to demand. Magne-
sia is used in ever-increasing quantities as a
raw material for the manufacture of the
metal, magnesium. Insulating cements
consist of 80 per cent. magnesia, but the
strangest use is a consumption of over
5,000 gallons of milk of magnesia a day by
the American population. A vast miscel-

Magnesia from the Sea

laneous bulk is used for such pharmaceuti-
cal purposes as toothpaste manufacture, etc.

To meet this rather varied demand,
chemical engineers have turned to the sea
as a source, but the amount of magnesia in
sea water is about one -tenth of its salt con-
tent. It is not much, but it seems sufficient.
Practically the whole of it can be precipi-
tated by careful dosing with lime. Coagu-
lation and filtration of the precipitate

follows. Then dehydration and calcining
give several grades of a fine flour of magnesia
which is said to obtain a high price in the
market.

The plant is what is called in technical
slang, a " pipe -fitters' paradise." It is
under push-button control, and run by three
men per shift, but about ten times this
number of fitters is needed to keep it in
running order. However, it is enterprise in
the right direction. British chemists are
still content to get their magnesia from the
Dead Sea by age-old methods of solar
crystallisation in salt pans.
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Fig. 18.-General arrangement
for a two -track terminal
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the Twin -Train Table Railway
IT has been suggested that for the railway

I should give some designs for buildings
and engineering works. Covered by the

latter term will, of course, be tunnels,
bridges, etc. Of buildings, particularly for
a model railway, the terminal station is the
most important and imposing, and I propose
to deal with this first. The first considera-
tion, perhaps, for the amateur who is laying
a railway, in deciding the size of the ter-
minus is the question of how much space can
be allotted for it to occupy. Another
point is the matter of cost. On the first
depends not only the length but the width,
and the width may be controlled from a
point some little distance from the station
itself-by the number of tracks which it is
desired shall enter the station. At first
sight it may appear that the cost of a ter-
minal station may not be much affected by
size ; neither is it in modelling the building
itself, but a large number of tracks and
platforms necessitates a corresponding
number of points and crossovers, for it is
obvious that there must be means of trans-
ferring a train from any bay in the station
between the platforms to any track, or to
either track-the up or the down.

4

.4--Side P/a/form

rivr// 4////,/,/i/rrzny/r//,',/,,

Fig. 17.-Two lines of rails with two
side platforms.

y E. W. Twining
Continued from page 486

of the May Issue

The 6 ft. Way
It will be found that where points are

introduced, outside of a terminal station,
the tracks cannot be laid closer together
than 90 mm. centre to centre. This is an
unvariable amount so that in the vicinity
of points, the space between rails, known as
" the 6 ft. way," will actually scale about
15 ft. In stations, therefore, where cross-
overs are adjacent, both terminal and way-
side type tracks must be this distance
apart. Fortunately the space between the
rails need not be wasted. In the case of a
wayside station, an island platform can be
adopted. In a terminus, also, platforms
can be placed between the tracks. Of
course, in a normal full size station one
would not find a platform between every

Brush case on Engines

11/
/,(////////ir.,i/r/

.4-Cenlke Plahbrm 427a. -a-

single track, but there are isolated cases
where such an arrangement occurs and in
any case it will make a model station look
busier to have the greatest number of plat-
forms with the maximum number of tracks
which can be afforded. Normally there
would be two tracks between every plat-
form : perhaps two arrival side by side on
one side of the station and two departure
arranged on the other side-that would
constitute a small terminus.

Loading Gauge Clearance
However, most readers will wish to insta

the minimum number of tracks and plat-
forms practicable to give a good appear-
ance, and I think that two lines of rails with
two side platforms and one centre one meets
this requirement. Such an arrangement is
shown in cross section in Fig. 17. This is
more or less a diagram constructed to show
the clearances required by the trains. As
a matter of fact, the greatest projections
are to be found on the engine and these
necessitate a space between the edges of
platforms of 48 mm. With the centres of
the tracks placed at the before -mentioned

O

O

n -11

k24",rkBetween Platforms 48%,-a-
.1..<_____CentrekCenhe a` Tracks 90%

o;,/, Pheform 427",

ail Level.

(41 Ground Leve
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RUNNING THE GAUNTLET
A Hawker " Demon " (Rolls-Royce
"Kestre! " engine) of No. 23 (F) Squadron intercepted during air
operations by three Gloster " Gauntlets" of No. 19 (F) Squadron.

D E sure of this Free Art Plate-you will find it inside
Ll every copy of the July POPULAR FLYING, the
National Aviation Magazine.

Principal Contents of the July POPULAR FLYING include :-

Flying Luck, by G. D. Fleming
New Equipment, by Howard Leigh
Devotion to Duty, by " McScotch "
Other People's Air Forces, by Howard Leigh
Development of Formation Flying in the

German Air Force, by J. Hook
Stratosphere School in Italy, by E. Bartch
Airship Adventure, by J. H. Vickers
When Soldiers Flew the Mails, by Nigel Tangye

THE JULY

POPuLAR

IF IN 11
c Arthur Pearson, Ltd.

OUT L D.
NOW WO

VALUE IN MODELS
Unequalled in the Commercial World !

L.M.S. 4-6-2 Locomotive, The Princess Royal. Price
clockwork and electric d.c. 6-8, a.c. 20 volts, 8 gns.

FOR OVER THIRTY YEARS BASSETT-LOWKE LTD.
have led the way in VALUE for their model

equipment.
Their moderately priced locomotives, coaches and rolling stock are accurately
finished and maintain the essential features that give character to a model
railway.
Their hand -made models are fashioned by craftsmen who take pride in what
they make, and a close examination of their work in museums, exhibitions,
in railway and shipping offices will testify to this. Their stock of models is
the most comprehensive in the world, and their London Branch in High
Holborn is a landmark known to all who do model -making of any description.
This year their models are better than ever'
Why not pay a visit to their shop this month, in London or Manchester, or,
failing that, send for their catalogues, but, better still, if you have never
dealt with the firm send them a trial order.

A.I2. MODEL RAILWAYS. B.I2. MODEL ENGINES.
S.12. MODEL SHIPS. 6d. Each, Post Free.

The BASSETT-LOWKE TWIN TRAIN RAILWAY. Full supplies of the
foreign -made article are now available. Place your orders now. Although
these will be withdrawn from sale when the British -made article is marketed
next October, all parts, both British and foreign, will be interchangeable.

SEND FOR FREE BOOKLET T.T. 12.

BASSETT- LOWKE LTD.
LONDON : 112 High Holborn, W.C.1.
MANCHESTER : 28 Corporation Street. NORTHAMPTON

BALDNESS BARS PROMOTION
A MODERN MIRACLE

MEDICAL Science has at last discovered a simple
method whereby the dormant hair follicles can be re-
stored to VIGOROUS LIFE, enabling them to produce
new and naturally coloured hair.

One delighted Client of 89} who was bald for over 30
years reported that the " C.I.1-" treatment produced a
FINE GROWTH OF NEW HAIR. The ages of other
equally grateful Clients range from 22 to 81. MEDICALLY
RECOMMENDED. £1,000 for denial.

Write to -day for a copy of our Illustrated Book entitled
"HOW TO ACQUIRE PERFECT HAIR GROWTH."
Post free privately from :-

TH E LABORATORIES (P.M.),
37 New Bond Street, London, W.1.

The ONLY cure in the world for Baldness endorsed

by the Press and the MEDICAL PROFESSION.

MICROSCOPES FOR ALL
SPECIAL OFFER
OF 4 MODELS
Each instrument has inclinable
body, swing mirror, stage
clips, and is nicely finished in
Black Crystalline Enamel and
bright Nickel Plating.
SHARP DEFINITION IS
OBTAINABLE and GOOD

13WORK CAN BE DONE
Model C. Height 5} in., sliding focus, magnification 25 x linear Price

Model D. Height 7 in., sliding focus, circular stage magnification 50 X

Model E. Height 7 in., rack and pinion focusing, magnification 50 X
linear, square stage ... ... Price

Model F. Height 7 in., rack and pinion focusing, triple nose -piece. 3
lenses, magnifications 25x , 50x , 100x, m wood case,
with set of Dissecting Instruments. ... ... Price

IMMEDIATE DELIVERY FROM STOCK. Post Free in
Great Britain.

BROADHURST, CLARKSON & CO. 83 FARRINGDON ROAD,
LONDON. E.O.I.

F

5/-
9/6

12/6
30/-

www.americanradiohistory.com



July, 1936 NEWNES PRACTICAL MECHANICS 599

90 mm. distance apart, this width between
the platforms results in a width of 42 mm.
for the platform surface. The sum of the
width of three platforms and two track
spaces gives a Measurement of 222 mm.
between the inside faces of the station
walls : that is to say, about 8/ in. If the
reader thinks that this is cutting matters
too fine from the point of view of appear-
ance he can either increase the width of the
outside platforms or make a larger station.

A More Imposing Terminus
Supposing that economy, both of space

and cost, is not a consideration, a three -
track station is ideal. It is much more
imposing, more realistic and there is, of
course, much more reason for making it a
covered station. Obviously, of course, a
little station having only two tracks would,
in full size practice, not be entirely roofed
in. Such a station with four platforms
would have a width measurement of 312
mm. between the walls or,
say, 121 in. inside of the
walls. With regard to length,
it would seem that this can
be made the same whatever
number of . tracks and plat-
forms are introduced. Ob-
viously, it should not be
shorter than the length
required to accommodate
the longest train. In large
stations the platforms always
extend beyond the roofed -in
portion, and so we can quite
well make our platforms
have a total length of about
700 mm.

Form of Roof
In model work it must be

remembered that the arched
structure involves very much
more complication and
labour and necessitates a
higher architectural front to
close in the upper part of
the arch. An arched roof
cannot very well be filled
with glass, and celluloid
would have to be resorted
to.

I strongly recommend the
reader to follow the lines
of such a modem station as,
we will say, Waterloo where
the roof is broken up into
ridges and' valleys and
carried on open lattice girder
work. By copying this type
a roof becomes an extremely
simple thing to construct and is equally
effective. Indeed, it has a much better
appearance because it is more realistic
and less ostentatious. If the roof were
required to cover seven or eight or more
platforms the case would be different and
there would then be more reason for a more
imposing structure.

Design for Station
Fig. 18 will convey sufficient information

to enable anyone to build a two -track three -
platform terminus as indicated in Fig. 17.
In this design I have kept the roof as low as
practicable. This, together with the break-
ing up of the roof into a large number of
berg- or ridges and valleys, will have the
effect of making the expanse of glass seem
greater than it is. The width between the
walls will be 222 mm. as already mentioned.
This measurement will be the length of the

strips of glass to be cut and the width of
them will be 34 mm. The materials of
which the walls, platforms, etc., are con-
structed must be decided by the reader,
himself. Plywood will suggest itself to
most and will make a perfectly good job pro-
vided the cut edges can be planed dead
smooth, which is not an easy thing to do.
I should personally prefer straight grained
plain wood such as satin walnut or American
whitewood. The thickness is for the walls

in., whilst A- in. will be most suitable for
the girders which will carry the glass of the
roof. There are details which will obviously
be of other sizes the measurements can be
taken from the drawing.

Position of Entrance
The main entrance to the station is placed

at one end, but this is a point which must
be modified if it is found unsuitable on the
reader's arrangement of his railway. Actu-
ally, of course, an entrance of similar design

A
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SIDE ELEVATIO/1

Modern Architecture
I have worked on a distinctly modem line

in designing the architectural features of
our terminal station. Fortunately for the
model maker the modern styles makes for
simplicity of construction. One could not
very well have anything easier to reproduce
than the plain, bold features of such a
building as shown. The buttresses, which
are rdpeated along the whole of each side of
the main walls, are the only features which
may be worth giving special treatment.
They are by no means complicated, but it
would relieve the tedium of making so many
items all exactly alike if they could be repro-
duced almost automatically. I suggest,
therefore, that one only be carefully made
in wood, coated with shellac, then with a
film of grease, and a plaster cast taken from
it. This cast, when thoroughly dried, can
be used as a mould and the number of but-
tresses required cast in lead, or some such
metal with a low melting point. It will be
noticed that the corners of the main front

F'g. 19.-A design for a 3 track, 4 platform terminal station.

can be placed in the middle of the length of
the station, on one side or the other. A
flight of steps is unavoidable for taking the
imaginary public from the roadway up to
the level of the platforms. In the model,
track, station and everything will, I pre-
sume, be laid upon a shelf. Unless such
roadway is built up to the platform level
these steps cannot very well be omitted.
Over them I have shown a plain canopy.
A booking hall is indicated inside the en-
trance under the tower and refreshment
rooms, left luggage office, etc., can be
arranged on either side. For the clocks in
the tower I suggest that a couple of cheap
wrist watches be bought, the glass removed
and possibly new paper dials painted and
mounted on the existing ones. An arrange-
ment must be made inside of the tower to
hang or otherwise support the watches so as
to make them readily removable for re-
winding.

are rounded off. Perhaps the easiest way
to reproduce these will be to use .pieces of
an ordinary brown cardboard tube 2 in.
in diam. cut up to the required measure-
ment.

A 3 Track, 4 Platform Station
Fig. 19, although following exactly the

same lines and the same design, shows a
station of more imposing appearance. The
extra width brought about by the addition
of another railway track and another plat-
form, making an extra 90 mm., gives a much
finer effect to the main front elevation. In
this drawing r have prepared a separate en-
larged sketch showing the details of the
corners, including the offsets, to the walls
and the buttresses. From the roof and
platform plans it will be seen that I have
shown greater space between the booking
offices and the ends of the platforms. The
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side offices, refreshment rooms, etc., are also
made larger. There are some accessories
which ought to be included in such a ter-
minal station as this. For instance, gates
ought to be made at the ends of the plat-
forms at A : a destination and departure
and arrival indicator might very well be
placed at B, whilst bookstalls and a cigar-
ette shop can go at C and D immediately
behind the buffer stops, which should, of
course, terminate each line of rail.

It will be noticed that I have avoided

be used ruled up for the iron frames with
whatever colour is adopted for the relief.
Actually there is not much relief anywhere,
flag mast, window frames and numerals on
clock dials being the only points where
little bits of colour can be brought in-blue,
vermilion, orange or green. The main
walls on the inside should, I think, be
painted stone grey, as also platform sur-
faces and outside steps. The outside walls
should be either white or pale cream, the
finish known as " snowcrete " is that

,..77171AN1

am just giving him a comparatively simple
design for a goods shed which yet will be
sufficiently large to be efficient. It does not
call for description beyond saying that the
same lines are followed in construction and
architectural style as in the station. One
railway track runs through the centre of the
shed whilst another passes alongside of it.
On the opposite side to the railway track it
is intended there shall be a road on which
lorries will be loaded up. Cranes are indi-
cated on either side of each of the six open -

SIDE' ELEVATION

showing any windows in the subject of Fig.
18, whilst in Fig. 19 I have shown them
only at the front end. Personally, I should
prefer to omit windows entirely, although
strictly speaking they are needed for light-
ing the interiors of the offices and refresh-
ment rooms. I leave it to the reader to
decide whether he will put them in. If they
are introduced either glass or celluloid can

L0/1GITUDIrIAL

Fig. 20.-A design for a model goods depot.

almost invariably adopted on this style of
modem architecture.

A Goods Depot

Next in importance I suppose to the
passenger station will be the goods depot.
I do not suppose many readers will want to
devote much space to this department, so I

SECTION

ings for loading and unloading wagons. As
will be seen I have made the length of the
shed, measured over the main walls, 676
mm. If this is thought unnecessarily big I
suggest that the number of openings in each
of the side walls be reduced from three to
two, which will have the effect of shortening
the building by 124 mm.

(To be continued)

WIRELESS ON THE
AWIRELESS installation claimed to be
the most modern and efficient ever
constructed for use in commercial air-

craft has now been completed and is to be
fitted into " Canopus," the first of the great
Imperial Airways Empire flying -boats.

The wireless equipment for this fleet of
28 great new Empire flying -boats is being
constructed in the Experimental Aircraft
Establishment of the Marconi Company at
Hackbridge, close to the London air -port,
and embodies all experience gained in the
use of wireless telephony and telegraphy in
fifteen years of airway operation.

Apart from the actual wireless problems
which arose in designing the sets for the new
aircraft, the problem of fitting the various
wireless devices without in any way de-
tracting from the high speed of these giant
flying -boats has also had to be solved.
Attaining, as they will, a speed of close on
200 miles an hour, the question of elimina-
ting wind -resistance in the fitting of aerials
and accessories has become extremely
important.

Providing the Current
A special study of this matter has, in the

new sets, produced some excitingly inter-
esting results. For example, instead of
there being an external windmill generator
producing current for the wireless, an en-
tirely new system is being employed in

which dynamos and generators inside the
hull, coupled to the main engines of the
flying -boat, provide the necessary current.
Another ingenious way of eliminating exter-
nal resistance is to be found in connection
with the loop aerial for direction -finding.
This, when not in use, is lowered through a
trap-door, vanishing inside the hull.

In the new Empire flying -boats the wire-
less operator will have a compartment,
installed with every form of modern equip-
ment, situated on the upper deck im-
mediately behind the control -cabin of the
Captain and First -Officer. Here will be
placed the new type of set which has been
designed specially for these big flying -boats.
It will be known as the Marconi A.D.
57a/58a type. For transmitting purposes it
will operate on wave -lengths of from 16-75
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metres and from 6001,100 metres, while
for reception it will operate on wave-
lengths of from 16-75 metres to 600-2,000
metres.

Direction -finding Apparatus

A feature of this new installation is that a
direction -finding apparatus is embodied in
the main set, and is not a separate piece of
equipment, as has been the case hitherto.
By the use of this direction -finding equip-
ment the wireless operator will be able to
tune in to any ground stations that may be
operating within range, and plot out the air-
liner's position at any time during a flight.

Wireless developments not only play their
part in the navigation of modem air -liners,
but they are also at the service of passengers
when any important or emergency message
needs to be transmitted. By facilities now
in existence on the Empire routes, an urgent
cable for any passenger who is in flight can,
after it has been sent to the nearest con-
venient land -station, be transmitted from
that station to the air -liner, being taken
down and handed to the passenger by the
wireless operator of the aircraft. By a
similar system, should a passenger in flight
find that he or she needs to send an urgent
message, this can be transmitted by the air-
liner operator to the nearest ground station,
and then sent on to its destination by the
land service.
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NEW INVENTIONS
The following information is specially supplied to

"Practical Mechanics," by Messrs. Hughes & Young,
Patent Agents, of 9, Warwick Court, High Holborn,
London, W.C.1, who will be pleased to send readers
mentioning this paper, a copy of their handbook,
"How to Patent an Invention," free of charge.

How to Draw a Cork

ALTHOUGH
the drawing of a cork does

not require as much skill as the extrac-
tion of a tooth, some aptitude is required
in order to perform the operation success-
fully. Readers of Treasure Island will
remember the buccaneer whose method of
getting at the contents of a bottle quickly
was to knock the neck off, which he did
with a dexterity suggesting much practice
in the beheading of bottles. It would not
be easy to state who first invented that
spiral contraption known as a corkscrew,
but we are all familar with its lineal descen-
dant which acts by means of a screw driven
into and through the cork. This appliance
is open to the objection that, in the case
of weak corks, the screw sometimes fails to
grip the cork, and when driven through,
particles of the cork may drop into the
liquor. With the aim of obviating these
disadvantages, an inventor has thought out
an improved cork -drawer. This comprises
a casing adapted to fit over the crown of
the cork. On the inside of the casing is a
coiled resilient metal band to embrace the
top of the cork. One end of the band is
free and has teeth for engagement with the
cork. The other end is fastened to the
casing, so that the cork will be gripped by
the band upon the casing being turned in
one direction, and released when it is ro-
tated the opposite way. If this device
really does what is claimed, it will enable
one to drink to the health of the inventor.

Elastic Socks

LLASTIC
used to play a prominent role

in the footwear of our ancestors. In
the Victorian era, elastic -sided boots were
very general and getting them on and off
involved a considerable amount of effort,
not to mention expletives. For doffing
boots, our forefathers employed what was
called a bootjack.

The latest idea for utilising elastic in
connection with the feet is to use it in the
manufacture of socks and stockings. An
elastic section extends across the upper
part of the foot near the toe. This may
be supplemented by elastic sections across
the sole and round the back of the heel.
It is contended for this invention that it
will increase both the comfort and the
wearing qualities of the hosiery. The
ground for this claim is that, since elastic
gives, it does not produce the resistance
which the less stretchable wool supplies.
The consequent resilience makes for the
longevity of the hosiery, while the pliability
adds to, its comfort. However, to vary an
old adage, the proof of the stocking is in
the heating. It remains to be seen whether,
as elastic is rubber which is non -porous, the
use of this material in socks and stockings
may be objected to from a hygienic point
of view. One should add that, since it is
not proposed to make the foot entirely of
elastic, the woollen part will allow for
ventilation.

Speaking of elastic reminds mo that it
has recently been proposed to incorporate
this material with spats, which makes for
a closer and better fit upon the boot.

Elastic boot and shoe laces have also been
devised, and these, being capable of expan-
sion, may contribute to the comfort of
footwear.

Convenient Combinations
THE possibility of tropical heat in the

near future (if our fickle climate permit)
makes appropriate a device which has been
patented in the United States. This is a
combined washstand and shower bath.
The basin, which is normally in the cus-
tomary position of that article, has guide
means by which it can be lowered to the
floor and the douche can then be operated.

Another invention of this type recently
patented in this country is a convertible
chair. The aim of the inventor has been
to design a simply constructed chair which,
as though touched by a magician's wand,
can be immediately turned into a small
ladder. When the seat-hinged at the rear
of the chair frame-is lifted, steps on the
underside come into operation. To guard
against the danger of this piece of conver-
tible furniture playing one of its parts at
the wrong time, the inventor has provided
an automatic catch which holds the steps
in position. And it is maintained that there

of the chair or steps being
upset or collapsed.

BY DYNAMO.

World's Smallest Watch
THE watch shown on this page is con-

sidered to be one of the most remark-
able achievements of the watch manu-
facturers. Produced by one of
Coultre factories,
it is claimed
to be the
smallest watch
in the world. It
is built on the
"Duoplan" sys-
tem, which
makes it possible
to accommodate
a much larger
barrel and bal-
ance than would
otherwise be
possible. The
movement has
16 jewels, and
the bi-metallic
balance is cut
and provided
with screws for
accurate adjust-
ment. Thewatch,
complete with
dial, weighs 1.21
grammes, or 23
of these watches
weigh about loz.

To fully appreciate the construction it is
necessary to examine the movement under
a powerful glass, and the performance is
such that it is guaranteed to keep time
within a minute per week.

the Le

A remarkable achievement
of the watch manufacturer.

Things are happening to -day
which vitally affect you!

If you are about 18, perhaps you are
getting settled in your chosen work and
already feeling the strain of competition for
a better position. If you are in the 4o's,
your family responsibilities are near the
peak, the necessity for money is tense-
and younger men are challenging your job.
And men of the ages between IS and 45 face
similar problems, in one form or another.

The most valuable employment security
to -day is the security a man creates for
himself-in himself Through training, he
is able to adapt himself to new conditions,
to utilise experience without being handi-
capped by habit I He masters jobs and
makes new jobs. He meets emergencies-
and is not overwhelmed by them. And
this is an age of emergencies.

For 45 years the International Corre-
spondence Schools have helped thoughtful
and ambitious men to acquire the training
they need. To -day, with this need more
urgent than ever, this world-famous institu-
tion offers greater opportunities than ever.
Why not permit us to show you the way to
greater security and larger earnings ? Our
expert advice is free. Write to -day.

.. 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 Correspond-
ence Training before which I have marked
X. I assume no obligation.
DAeeountaney
DAdvertising
DAeronautical Engineering
DArchitecture
DBookkeeping
DBuilding
DChemical Engineering
Mira Engineering
DDraughtsmanship
DEleetrical Engineering
DEngineering Design
[Marine Engineering

OMechanical Engineering
DMining Engineering
['Motor Engineering
DPiumbing
[Medico
DRailway Equipment and

Running
Malesmanship
uSteam Engineering
Mayflies

Woodworking

OExaminations, state which

The I.C.S. teach wherever the poet reaches and have
a wide variety et mines of Study. If, therefore, your
subject I. not in the above list, write it here.

Name

Address

Age
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These
books will

help you

Up-to-
date

Authoritative

THE HOME WOODWORKER.
The various examples of woodwork
described in this handbook have been
designed by practical craftsmen.
They are modern in style, and their
construction is well within the
powers of the average homeworker
who follows the instructions given.

THE HANDYMAN'S ENQUIRE
WITHIN. Hundreds of practical
ideas and hints-many not hitherto
published. Classified according to
the subjects dealt with, an index
being provided to facilitate speedy
reference.

MOTOR CAR OVERHAUL AND
UPKEEP. There are many to -day
who by undertaking their own
repairs can afford to run a car, and
it is the purpose of this profusely
illustrated handbook to explain how
the owner -driver may carry out most
of the adjustments and repairs which
every car sooner or later needs.
POWER -DRIVEN MODEL AIR-
CRAFT. All about petrol, com-
pressed -air and steam engines,
wheels, carburettors, ignitionsystems,
rotary engines, etc., with special
constructor's chapters, ranging from
compressed -air models for beginners
to advanced petrol-engined 'planes.
With I3o sketches, diagrams, and
photographs.
MODEL AIRSHIPS AND AERO-
PLANES. This handbook is in-
tended as a guide to the beginner in
model aeronautics. It presents in
clear language the first principles of
aviation and incorporates these in
various forms of simple flying
models. Profusely illustrated.
ACCUMULATORS. An accumu-
lator ( whether for wireless or the
car), if properly used and cared for,
is an extremely reliable piece of
apparatus. Proper care and proper
use can only follow a possession of
the knowledge which study of this
book will impart.
SIMPLE ELECTRICAL APPA-
RATUS. Interesting and useful
apparatus, easily constructed, with
which the student is enabled to test
for himself the theory and practice of
electricity as laid down in the text-
books. 138 illustrations.

Front all Booksellers and Newsagents.

Each If- net
NEWNES

HOME MECHANIC

BOOKS
Each 1/2 post free from Neumes, 8.11 Southampton St.,

Strand, W.C.2.

BUILDING A SYNCHRONOUS
ELECTRIC CLOCK

(Continued from page 563)

D. The perforated plate is again em-
ployed to position holes C and D, which are
in both gear plates. A 4 -in. pinion on the
spindle in hole D drives an idle }-in. pinion,
which meshes with a 14 -in. gear wheel on
which is secured the hour hand. These last
mentioned two pinions and gear wheel are
accommodated on the front face of the gear
plate and it is necessary to saw off the bosses
on the pinions and file them smooth. This
is done so that the dial of the clock may be
brought sufficiently close to the gear plate
to allow the boss of the 14 -in. gear to project
slightly through the dial.

The I -in. pinion on the spindle D is
secured to the spindle, by soldering. If the
hole in the pinion is countersunk fairly
deeply, sufficient of the spindle will be
exposed to ensure a sound soldered union
without projection of the spindle end be-
yond the face of the pinion.

The Idler Pinion
The pin on which the idler pinion revolves,

consists of a short length of axle rod on
which a head is formed with the aid of a
thin, tight fitting washer soldered on. The
position of this short spindle, which only
penetrates the front plate, is found by trial,
using crimped paper strips to give clear-
ance, as explained earlier. The spindle is
secured by means of a collar sweated on to
the back of the gear plate.

To allow for adjustment of the hands, to
the correct time, the 50 -tooth wheel on the
minute hand spindle is secured to the spindle
with a friction device, consisting of a six
arm star piece. (See Fig. 6.) It is sawn and
filed out of a small piece of springy brass,
soldered to a collar and the arms bent to
bear on the face of the wheel. The wheel
has its grub screw removed. The wheel
is prevented from moving away from the
star piece by having its boss in contact with
the boss of the 4 -in. pinion which drives the
12 to 1 reduction train.

At this stage, the polishing and, if desired,
lacquering, of the brass parts may be
undertaken. Clean up all the brass work
with fine emery cloth. When the polishing
is satisfactory, apply a lacquer composed of
a small quantity of scrap, colourless, cellu-
loid dissolved in amyl acetate. Sixpence -
worth of this solvent will be sufficient for the
job. The same lacquer is also suitable for
applying to the face of the clock, after it has
been marked out, to prevent it finger-
marking.

The various parts may now be assembled.
Screwed rods cut into lengths of 34 -in.
provide the means of securing the stator
poles and gear plates in their correct posi-
tions. Nuts and washers are used in pref-
erence to distance pieces to position the
various parts, as they provide means of
adjusting the spacing.

At this stage the front supports, which are
similar to the rear legs, except that they are
as high as the dial, can be made. To ensure
that all the holes are in line, a long piece of
axle rod shoUld be inserted through the
holes in the -hack bearing strip, front and
rear gear pl4es, during assembly.

When the clock is completed and running
it is, or it should be, quite silent. To show
that it is running and therefore indicating
the correct time, an indicator is provided.
It consists of an 14 -in. sprocket wheel to
which is attached' a disc of white paper, or
thin card; on which are painted two black
segments. The 'wheel is attached to the

spindle in hole A, the spindle being made
long enough to take it. The wheel rotates
at approximately 40 revs. per minute,
and a semicircular window in the dial allows
it to be seen.

Winding Operations
It consists of 8 ounces of No. 36 S.W.G.

double silk covered instrument wire wound
on a bobbin which is a neat fit on the stator
yoke. The bobbin is built up by wrapping
stiff paper, or very thin card, around the
yoke until it is three layers thick. The end
cheeks of the bobbin are cut from A- -in. thick
ebonite. They are 2 in. square. The cen-
tral rectangular openings are cut with the
aid of a fretsaw, taking care to make them
a neat fit over the paper wrapping on the
yoke. Secure the end cheeks in position
with a little celluloid cement or shellac.
When the bobbin is dry slide it off the yoke
and fit it onto a piece of wood, previously cut
to the same dimensions as the yoke. Com-
mence, and finish off the winding by solder-
ing the 36 guage wire to a short length of
flex pushed through a hole in the end cheek,
taking care to insulate the joint with waxed
paper or radio sleeving.

Wind on the entire 8 oz. of wire as evenly
as possible, inserting a layer of thin paper
between every few layers of wire. The
paper will assist in keeping the layers even.
The exact quantity of wire is not critical
and there is no need to count the turns.
This winding enables the clock to run for
approximately nine days for a consumption
of one unit of electricity. When the wind-
ing is complete it should be covered with a
wrapping of dark coloured paper and doped
with celluloid lacquer.

The winding is again fitted on to the yoke
and placed in position between the stator
poles. See that the transformer iron strips
bed neatly up to the ends of the pole pieces
so that there are no small gaps in the mag-
netic circuit.

Testing Out
Now connect the winding to the mains,

with a temporary piece of flex, and the
clock is ready for testing. Spin the rotor,
with the aid of the 4 -in. sprocket wheel
secured to its spindle as a finger grip, gently
round. If everything is in order and the
right starting speed has been attained the
rotor will continue to revolve. A few trials
may be required to get the knack of spin-
ning it at just the right speed for starting.
The Hands and Dial

The hands are sawn and filed from thin
sheet brass, and when completed they are
given a coat of black lacquer. The minute
hand has a collar soldered to it to secure it
to its spindle. The hour hand has a piece of
tube, whose bore is a push fit on the boss of
the front 57 -tooth wheel, soldered to it for
mounting. This tube should be about in.
long and, if a piece of drawn tube is not
available, it may be fashioned from a strip
of brass bent round the wheel boss.

The case, also gives room for personal
expression. The one illustrated is built
from ordinary window glass, bound at the
joints with " Passe Partout." The con-
struction of it was aided, greatly, by making
a rough cardboard box, the size of the in-
side of the glass case, on which to secure
the pieces of glass whilst the joints were
drying.
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AN ENLARGING EASEL
" I HAVE made, and have been using for

several months now, an easel for use
when enlarging photographs, and shall be
glad to know if you consider it to be an
article worth patenting. I have found it
most effective and simple to use." (A. S.,
Warrington.)

THE improved device for use in enlarging
photographs is fit subject matter for

protection by patent and, we think, from
personal knowledge it is novel. In view of its
apparent utility, it should certainly have
a commercial value if properly marketed.
We would advise you to apply for a patent
with a provisional specification, which will
give you protection for about 12 months at
the lowest cost. During this time, it should
be possible to ascertain if the invention is
likely to be a commercial success or to get
likely firms interested in the invention
before having to incur any great expense
in obtaining a patent.

A ROTARY COMBUSTION ENGINE
" I ENCLOSE a sketch of a rotary combus-

tion engine, which I would like you to
criticise, giving me information as to the
practical value and novelty of the idea."
(G. L., Nr. Burton -on -Trent.)

THE improved internal combustion rotary
engine is not thought to be broadly

novel. The use of an eccentrically disposed
drum, provided with hinged abutments and
rotating within a cylindrical casing, has
been many times proposed in rotary engines.
We would advise you to make a search
amongst prior patent specifications dealing
with the subject matter of the invention
before proceeding further in protecting the
invention. The difficulty likely to be
experienced in making a workable engine
resides in the making of a gas tight joint
between the vanes and the casing without
impairing the free hinging of the vanes.

AN IMPROVED WATERING -CAN ROSE
" WOULD you please help me out of the

Tv following difficulty. I have taken
a provisional patent for an improvement to
watering -can roses. This consists of a
detachable perforated cap, so that the per-
forations may easily be freed after having
become clogged. I have approached a firm
who seem interested, and they have requested
a copy of the specification and a drawing.
I have made a sample, which they would
also like to see.

" Since taking out the patent, however,
I have found it necessary to make a small
modification.

" I enclose wording of my specification
as it stands, and a sketch of the improvement
necessary. Could you please tell me : Must
I take out a patent of additions for the
provisional specification, or am I allowed
this much latitude ? (Between the provi-

EAS
Advice by our Patents Expert

sional and complete specification). WM it
be safe for me to allow the manufacturer
to see this alteration before registering it,
should this be necessary ? " (M. B., Hants.)

YOUR present difficulty is one that often
arises from not employing professional

assistance. The provisional specification
should describe the nature of the invention.
It is also advisable to describe, in more or
less detail, an example of the way of carrying
the invention into practice. The latitude
allowable in covering modifications or altera-
tions in the complete specification depends
largely on the way the provisional specifica-
tion has been drafted. If the basic idea
is novel, the various methods of carrying
the idea into practice may be allowed in
the complete specification. If, however,
the invention is a specific' improvement on
known practice, then any material altera-
tion in the described improvement will not
be allowed in the complete specification.

In the present case, provided there is
any novelty in the invention, then the slight
alteration proposed can be included in the
complete specification and would be
allowed.

We think you will be safe in submitting
the improvement to the manufacturers
interested in the invention.

It is possible for an applicant to file two
or more applications for patents, each with
a provisional specification, for inventions
which are cognate or modifications one of
the other during concurrent provisional
protection, and to file a single complete
specification in respect of all the applica-
tions. The term " provisional patent " is
not correct, there is no such thing as a
" provisional patent."

AN AUTOMATIC VALVE
" SHOULD be grateful if you would

I advise me on the commercial practica-
bility of the invention I have worked out,
particulars of which I enclose herewith."
(F. M., Kennington.)

WE do not think the automatic valve for
controlling liquids broadly novel. It

would appear to be a modified form of float
valve commonly used in carburettors of
internal combustion engines. Advised to
make a search amongst prior patent speci-
fications dealing with the subject before
incurring the cost of applying for a patent
with a provisional specification.

The specification as drafted would pos-
sibly be accepted by the Patent Office, but
it is not drafted in the best or usual way.
If the invention is novel, then the specifica-
tion as drafted is too specific and it would
be difficult to introduce any modifications
of the invention which might occur during
experimenting into the complete specifica-
tion. It is not usual, nor is it generally
desirable, to file a drawing with a provisional
specification. In any case a sketch in the
body of the specification would not be
accepted by the Patent Office ; a properly
executed drawing on a separate sheet would
be required.

ENGINES
FOR BOATS

THE STAR

Finished as illustrated.
Height 31 Ins. Post Free 30f-
Other Engines of similar designs :-
CASTINGS  .. from 12/6

FINISHED ENGINES .. from 45/ -

These and many other designs, as well as
boilers and fittings, are fully described in
the Stuart Catalogue No. 3.

6d. Post Free.

PLEASE SEND FOR YOUR COPY

STUART TURNER LTD.

HENLEY-ON-THAMES

Enginars'Guide
Bright Prospects and
Big Pay Opportunities
for the trained man
Write to -day foe this great Guide which
contains world's widest choice of home -
study engineering courses-over 200-and
shows bow to obtain a recognised Quali-
fication such as A.M.I.Meeh.E.,
A.M.I.E.E., A.F.E.Ae.S., eta.
Mention bran', post or quell-
iloation that interests you, to
THE TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 123 Temple Bar
House, London, MCA- (Founded
1917. 19,000 Successes.,

11111011111/111111111111RIMMIIII

AT HUGE DISCOUNT
Special Purchase

of 1,000
OFFICERS' Chrono-
meter Luminous

STOP
WATCHES
l'oN1 arid
Each Only

5/96d.
For Sport, Science or
Industry. Splen di d
Timekeepers. Chrome
Finish. ACCURATE
READINGS TO 1/0th
SECOND.
Solid leather adjust-
able wrist strap 1/3
extra. OffIcere i-Inch
chrome chain adjust.
able straps 2/8 extra.

ORDER NOW. (Pima, state It Luminous or Nonlumlnous dial
preferred.) Satisfaction guaranteed or money instantly returned.
MARINE & OVERSEAS SERVICES, LTD. (Dept. 71), ROYAL
HOTEL BUILDINGS, WOBURN PLACE, LONDON, W.C.1.
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ELECTRADIX
BARGAINS

LESDIX ELECTRIC WATER PUMPS
For Fountains, Water Gardens and Aquariums.
No water mains needed. Use your pool water.
The Bijou Lesdix Electric Pump runs for 20 hours
for a unit. Lifts 120 gallons p.h. Throws jets

6ft. and only costs 67/6 with 5o
yards twin cable
and ironclad
D.P. switch.

67/ 6
COMPLETE

.LESDIX DYNAMO
LIGHTING SET
AND SWITCHBOARD
(as illustrated). 12 volts; for Garage,
Yacht, Speed Boat or Bungalow.
Will charge two 6 v. batteries at
10 amps. Bargain 50/- carr. paid.

LESDIX " C " ENCLOSED
DYNAMO, 12/18 v. Io/I2 amps.
Ball bearings, Vee pulley, type C.
SWITCHBOARD (Marine type), with Ammeter, maxi-
mum and minimum Auto Cut-out main Switch and
Fuses, Field Regulator, etc. Ask for leaflet
"Dynamo C."
MORE ELECTRIC MOTOR PUMPS, A.C. or D.C.
Larger sizes and engine driven supplied. ELECTRIC
BLOWERS or Fume Exhausters, If del., A.C. 55/-;
D.C., 220 V., 3 in. outlet, 65/.; II° v. ditto, 45/-. Boat
size 6 in. Liquid Compasses, 35/-. Car Charger from
35/-. Switchgear for all jobs cheap.

LESLIE DIXON & CO.,

ELECTRICAL ENGINEERS,

218 UPPER THAMES. ST, LONDON, E.C.4

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.

,.". N M.

46

PEN STENCILS

for
Lettering

POSTERS - SHOWCARDS - PRICE TICKETS
ENGINEERS' 6 ARCHITECTS' PLANS, ETC.
OSTAMAMAI MOM INC FAMOUS ARO Mugu/AMUR".

A. WEST E PARTNERS, 36 BROADWAY. LONDON. RILL
am MS ORILWINCI OFFICE MATERIA11. OMENS.

SELF -IGNITING METALS
(Continued from page 564)

bulb -tube, although, really, in the above
experiments, there is no need to ignite the
hydrogen stream at all.

Pyrophoric nickel powder can also be
made by gently heating nickel oxalate, the
latter substance being prepared by adding
a solution of oxalic acid or an oxalate to a
solution of a nickel salt. Usually, however,
pyrophoric nickel is best prepared by means
of hydrogen treatment of nickel oxide.

Platinum
Finally, although not strictly speaking a

" pyrophoric metal " in the sense commonly
used, there is one metal which may be
obtained in a remarkable powder form.
This is the metal, platinum. Unfortunately,
however, it is a very expensive metal.
If, however, a tiny scrap of platinum is dis-
solved in a mixture of two parts strong
hydrochloric acid to one part of strong
nitric acid (this acid mixture constituting the

well-known aqua regia), the solution very
gently evaporated to dryness, and the resi-
due then dissolved in a small quantity of
clean water, the addition of a few drops of
formalin will bring about a jet-black preci-
pitate in the liquid. This precipitate is
metallic - platinum, technically known as
" platinum black." Now if a small quan-
tity of platinum black is taken up on the
end of a matchstalk and held in a slow
stream of coal gas coming from a gas jet, the
platinum black will, within a few seconds,
become red hot and ignite the gas. This
principle was at one time used in the
production of automatic gas -lighters, but,
platinum becoming too expensive for
general use, the making of such gadgets was
ultimately discontinued.

The remarkable effect in the above case
is not one of oxidation as it is with the above
pyrophoric metal powders. The platinum
becomes red hot owing to some quite un-
known action to which, for want of a better
understanding, chemists have applied the
term catalysis, meaning a process which is
mysteriously stimulated by the presence of
some special agent, the stimulating agent in
this instance being the platinum black.

A TOWNSHIP IN
MI NIATURE

(Continued from page 568)

boats sometimes glide over the surface of
the water and a small pleasure steamer is
invariably anchored alongside the town pier.
A glass -domed concert pavilion is built on
the end of this pier, and it sends melody
floating across the enchanting little scene.
It is most entertaining.

The trains travel among woodlands of
dwarf conifers or high up on ledges. They
flash under tunnels and draw long lines of
freight beside the water, over bridges,
through stations and on again until held up

by signals or slowed down by the gradient.
Nearing the town, one comes across a

wayside inn called " The Spider's Web,"
where miniature figures of farmers, quench-
ing their thirst, are indeed tantalising !
Other hostelries and interesting buildings
abound in this model township, but a
unique specimen is that of a bathing pool,
set into a grassy slope. It is rectangular
and tiled throughout, so that it holds water,
on which, numerous little figures may be
seen floating and swimming Others
recline upon sun-bathing lawns while some
are perched up on the various lofty diving
boards. Changing cubicles surround the
bath, and every one of these little frag-
ments is built to withstand the weather all
through every season.

EQUIPMENT FOR
TESTING THE THRUST OF

AIRSCREWS
(Continued from page 579)

fairly long flight is desired. Curve " B " is
an arrangement of ten strands (as against
seven in the case of curve " A "), and is
used on a fairly heavy biplane. The initial
thrust is usefully higher and gives the
machine some five or six seconds to take off,
but, of course, the power falls off more
rapidly, and the flight is of shorter duration.
But in each instance, by the aid of the
preliminary " bunch -test," the most suit-
able type of motor unit has been ascertained.

A Power -Driven Propeller
Turning now to the power -driven pro-

peller, the question of suitable testing equip -
narpt resolves itself into the provision of a
means of driving the propeller at a number
of different speeds, each of which, when set,
can be relied upon to remain constant. A
variable -speed electric motor is ideal for this.

Owing to its weight, however, and that
of the necessary similar counter balance
weight at the other end of the carriage, it
will probably be found that the " tractive
resistance " of the carriage is of some con-
sequence. In the case of the apparatus
used, it amounted to about 1 oz., and thus
all thrust readings obtained had to be
increased by this amount. In testing, a
speed of say so many revolutions per minute
is obtained and the thrust measured on the

scale. The speed is then increased and a
further thrust reading taken, and so on,
until the speed range of the driving motor
has been covered.

Fig. 5 shows results obtained when
testing two propellers of the same diameter
and weight, but of different pitch, and the
results, when closely examined, clearly show
the advantages to be derived from research
work of this kind. With the driving motor
developing in each case approximately
,16 h.p., the 12 -inch pitch propeller develops
9 oz. thrust at 1,200 revolutions per minute,
compared with the 10 -in. pitch propeller
which requires to run at 1,400 revolutions to
produce the same thrust. Whilst, if the
12 -in. pitch propeller is brought up to this
latter speed, it develops just on 11 oz.
thrust.

Differently Designed Propellers
It is interesting to note these considerable

differences, which are entirely due to the
variation of the pitch angle of the propeller
blades. Broadly speaking, the thrust
developed is approximately 20 per cent.
greater for the 12 -in. pitch propeller as
compared with the 10 -in. pitch propeller,
when tested at any given speed. The
knowledge of such differences in character-
istics between propellers of different de-
signs is invaluable to the aeromodellist, and
the trouble taken in obtaining such know-
ledge is well repaid in the added confidence
one has in setting a machine off on its maiden
flight, secure in the knowledge that, in so
far as the propeller and motor are con-
cerned, proper attention based on ascer-
tained facts, has been given to their design.
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If a postal reply Is desired, a stamped addressed envelope
sent must bear the name and address of the sender and
cover. Send your queries to the Editor, PRACTICAL

Street, Stran

HIGH -TEMPERATURE LIQUIDS
" VV ILL you state the boiling point of

" brine solution, naphtha, nitrobenzene,
aniline, dimethylaniline, glycerine, and
mercury ? " (G. S., Middlewich.)
I T is quite impossible to give you a really
satisfactory reply to your query since you

do not state the exact purpose for which
you wish to use a high boiling -point liquid.
The choice of a suitable liquid will depend
upon the design and size of the pipe circuit
through which you wish it to flow, the
materials of its construction, whether the
flow circuit is a closed or open one, and on
other similar considerations.

However, the following are high -boiling
liquids, the ones starred (*) being relatively
expensive, but, none the less, suitable for a
very small apparatus :

Liquid

Brine solution
Naphtha
Nitrobenzene
Aniline .

*Dimethylaniline
Glycerine

*Mercury

Boiling Point
(Degrees Centigrade)

Up to 120°
150° approx.
205°
184°

. 192°
290°
357°

CASTING ALUMINIUM
"(1) I -10W can I obtain aluminium for

" casting purposes ?
(2) If a petrol engine was adapted to

use a different fuel, what changes in com-
pression would have to be made in order to
obtain the same amount of power as that
developed by the use of petrol ?

Example
Petrol . .

Methane .
Methyl Alcohol.
Hydrogen .

Ethane . .

Compression Ratio 51 : 1
It : 1

If tt
:1
:1

Ethyl Alcohol . 9/ Pl : 1
" (3) What is the best formula for an

electrolyte for chromium plating?" (A.S.,
Essex.)

(1) THE aluminium you require may
be obtained from either The Alumin-

ium Corporation, Ltd., Wellington House,
Buckingham Gate, London, S.W.1, or The
British Aluminium Co., Ltd., Adelaide
House, King William Street, London, E.C.4.

(2) It is not possible to let you know in
detail the most effective compressions for
the internal-combustion engine fuels which
you mention because so much depends upon
the conditions under which the fuels are
ignited. For ordinary engines using petrol
spirits, compression ratios vary from 4 : 1
to 6 : 1, engines employing pure methyl
or ethyl alcohols would require a com-
pression nearly double the above, together
with a longer working stroke. Gases would

must be enclosed. Every query and drawing which is
be accompanied by the coupon appearing on page iii of
MECHANICS, Geo. Newnes Ltd., 8 -II Southampton

d, London, W.C.2.

require a lower compression, since they are
usually quicker -burning.

(3) A typical chromium -plating bath
contains 250 grammes chromic acid and 2.6
grammes sulphuric acid per 1,000 c.c. of
water. The articles to be plated form the
cathode of the cell, the anode consisting of
a strip of clean lead. A heavy current is
required for successful plating.

CINEMATOGRAPH TERMS
" (1)1 HAVE noticed that on cine films the

'speed of some is indicated by 1,500
H. and D.' or ' 26 Sch.' I am very
curious to know what these mean and how
they are found.

' (2) Could you please tell me of a suitable
weekly or monthly paper for the amateur
chemist ?

" (3) Is it possible to make luminous
paint of different colours (e.g. yellow, blue,
green, etc.) from yellow phosphorous ?

" (4) Is it possible for me to obtain a
cylinder of oxygen and a siphon of SO2
(sulphur dioxide). How much will they
cost ? " (M. G. A., Leeds.)

(1) " I-1" AND D." and " Sch." denote,
 respectively, Hurter and Driffield

and Scheiner, the names of individuals
who invented methods of testing the sensi-
tivity or speed of photographic emulsions.
Thus, the expression, " 500 H. and D."
used in reference to a photographic film or
plate, signifies that the film or plate has
relative speed or sensitivity of 500 when
tested in the photographic sensitometer
devised by Hurter and Driffield. Similarly,
" 26 Sch." denotes that a photographic
emulsion has a speed number of 26 when
tested by means of the Scheiner system.

Owing to their complexity, it would be
impossible here to give a description of the
Hurter and Driffield and Scheiner systems
of speed testing, but you will find references
to them in any good textbook of photo-
graphy. The Scheiner system of speed
testing is not used in this country, the
" H. and D." system being employed
exclusively. The speed numbers of these
two systems are, of course, not comparable.

(2) There is no publication catering
exclusively for the needs of the amateur
chemist. Practical Mechanics is the only
paper in this country which devotes a
considerable amount of its space to articles
of a practical chemical nature.

(3) It is not possible to make luminous
paint of different colours from yellow
phosphorous. Indeed, it is impossible to
make satisfactory luminous paint of any
description from yellow phosphorous. Yel-
low phosphorous is an exceedingly danger.
ous substance with which to experiment.
Luminescent zinc, calcium, and barium
sulphides may be obtained in a number of
colours.

" CORREX"
ROLL FILM

DEVELOPING
TANKS

ARE THE BEST !
The "Cortex" Ro I Fi m Developing Tank represents
the simplest, safest and most certain way of developing
roll films. Any amateur using a " Cortex" according to
the simple instructions an be sure of obtaining
properly developed negatives.
"Correx " Tank for V.P. Films ... 25s. Od.
"Correx" Tank for 3* x 21. in. films ... 25s. Od.
"Correa" Tank for 4} a 2t in. films ... Od.
"Correa" Thermometer (Fahr.) 2s. 6d.
"Correx" Developing Powders, 6 pairs ... Is. 6d.
BANDS HUNTER & CO. LTD.. 87 Bedford N., Strand. W.C.2

Be a MAN that
Women ADMIRE

Now YOU can be the kind of
MANLY MAN that women ad-
mire. Take up my world-famous
4 -in -1 Course for building Body,
Brain, Nerves and Will, practise
my new Advanced methods for
30 days ; if by that time you
have not gained Robust Health,

Stebbing Pupil doubled physical and mental
Collins Strength, 10-25 ins. more muscle

and 12-28 lbs. in weight-I WILL
REFUND YOUR MONEY IN FULL. Thousands
of testimonials, seen by leading Editors. The one com-
plete all-round MAN -MAKING System. Complete
Course 5/-, or send 2/0 now and 2/9 when satisfied. Sent
privately under plain coven-Lionel Stebbing, Stabbing
Institute, 28 (MP -5), Dun Road, London, N.W.2.

SPECIALISTS IN

TECHNICAL
ILLUSTRATIONS

HIGH HOLBORN HOUSE,
HIGH HOLBORN, W.C.I.

Hos. 8538.

BECKS CHEMISTRY
Send for Full Catalogue FREE
OUTSTANDING VALUE IN
LABORATORY EQUIPMENT.

NEW OFFER TO STUDENTS.
Bunsen Burner, Tripod Stand, Wire Gauze with
Asbestos, 250 c.c. Boiling Flask, 150 c.c. Conical
Flask, 100 c.c. Beaker, Thistle Funnel,
3 ft. Glass Tubing, 3 Test Tubes, 4 in.
x lin.,4 in. Connestion Tubing, 1 Glass

Stirring Rod. Post Free

BECK (Scientific Dept. A), 60 High St.,
Stoke Newington, London, N.16.

Booklet, Experiments in Chemistry, 6d. post free.

WEB LEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase.
Senior 45/-, Mark 130/.,
Junior 20/-. Webley Air Rifle 80/.
Write for List. WIBLIT & SCOTT LTD.,

106, %KAMAN STREIT, BIRMINGHAM, ENG.

www.americanradiohistory.com



606 NEWNES PRACTICAL MECHANICS July, 1936

DRILL CHUCKS
Straight or No.
Morse Taper Shanks
Cap. 4 -in. 4 -in. 4 -in.

1/6 2/3 3/- ea.

ALL METAL TWO -SPEED

HAND DRILL

i-in. Cap.
316. Post 6d.

SPECIAL
OFFER

1 -in. Cap. Two -speed Breast
Drill, 6/6. Post gd.

THE " IDEAL " POCKET
MICROMETER

in. Capacity, 4/- ea. Post Free
in. Capacity, 7/6 ca. Post Free

E. CRAY & SON, LTD.
18-20 CLERK ENWELL RD., LONDON, E.C.1

Established 1822

DON'T BE BULLIED
Learn to fear no man. The
BEST self - defence ever In.
vented, namely, J DJ I T S U.
Easy to learn. Send 2 penny
stamps for SPLENDID ILLUS-
TRATED LESSONS, Photo
ARTICLE, Testimonials and
particulars, or P.O. 1/- for
FIRST PART of my'sourselYou
will be more than delighted.
A Japanese Secret, Kill Fear
Cure, Free to pupils.
Dept. P., Blenheim House, Bed -
font Lane, Feltham, Middlesex.

PRACTICAL HINTS ON
PATENTS

Sent free on application

THE IMPERIAL PATENT SERVICE
First Avenue House, High Holborn, W.C.1.

Preliminary Consultation Free.

INVENTORS:
VALUABLE GUIDE

General Advice Free. POST FREE 6d.

CHATWIN & CO. Est. 1880
Regd., Patent, Design and Trade Mark Agents for

all countries.
253(0) Gray's Inn Road, London, W.C.1

THE WESLEY SERVICE AIR RIFLE
NO LICENSE REQUIRED
TO PURCHASE
WRITE FOR
DESCRIPTIVE
POLDER

Rooks,
Rabbits, Rat,.

Sparrows and limit.
vermin can be destroyed by this

sup extremely accurate and powerful Air Rifle
Ideal for Target Practice.

YVE Bl.cEYTS'CO' TT' Id.* "71013 WEAMwAN'S't...'S'1136M7NdGliZr4

MACHINED READY TO ASSEMBLE
RADIO CABINETS, DINING -ROOM SUITES,
BEDROOM SUITES, and GARDEN FURNITURE.
Send for Illustrated Catalogue, sent Post Free on

receipt of 2d. in stamps.

CHAS. F. OSBORN
The Glebe Saw Mills, 10 Glebe Road,
Dalston, London, E.8 Tel.: Cliss., 4184

10,000 MOTORS
Spring and Electric, for Radio-
grams and Gramophones, from
6/-. Thousands of components:
Tone -arms, soundboxes, pick-
ups, all types horns, pedestal -
portable cabinets, hinges, lid -
stays, springs, gears, repairs.
Portables from 15/-. Violins,
Piano Accordeons, Banjos.  Strings for all Instruments.
Trade discount. List Free. 90 pp. Cat. Free. Est. 32 yearn.
THE REGENT FITTINGS Co. (289 D.), 120 Old St.. London, E.C.1

(4) You can obtain glass siphons con-
taining liquefied sulphur dioxide gas at a
cost of about 323. 6d. each. Any chemical
wholesaler or laboratory supplier will be
able to procure these.

Oxygen cylinders, even the smallest, are
more expensive, but sometimes the cylinders
themselves are let out on hire. Enquire at
the head branch of Boots the Chemists in
Leeds, or, alternatively, at The British
Oxygen Company, Ltd., Upper Edmonton,
London, N.18.

GASES
" (1) I S it correct that when fluorine or

hydrogen fluoride is dry, it does not
attack glass ? Can you tell me other sub-
stances which act in a similar manner.
How can I dry fluorine gas or hydrogen
fluoride ?

" (2) Can you tell me from where I can
purchase carbon (or graphite) rods and
plates for electric arcs, batteries, electrolysis,
etc., or can you give me the address of a
manufacturer ?

" (3) What is meant by the critical
temperature and the critical pressure of a
gas ?

" (4) How can I prepare potassium oxide
or hydroxide from the chloride ?

" (5) Can you tell me the names of some
solids, liquids, or gases which are spon-
taneously inflammable in air ? " (R. K.,
Tottenham.)

(1)YES, fluorine and hydrogen fluoride,
when perfectly dry will not attack

glass and metals. Note, however, the stress
which we place on the word " perfectly."
To dry such gases to this extreme degree,
they have to be passed slowly and repea-
tedly over powerful drying agents, such
as phosphorous pentoxide, for periods of six
months or more. It is quite hopeless for
any chemical amateur to obtain gases in
such a state of dryness.

(2) You can obtain carbon rods and plates
from either Messrs. Chas. H. Champion &
Co., Ltd., National House, Wardour Street,
London, W.1, or India -Rubber, Gutta
Percha and Telegraph Works Co., Ltd.,
106 Cannon Street, London, E.C.4.

(3) For each known gas there is a par-
ticular temperature above which no degree
of pressure will suffice to liquefy the gas.
This temperature is called the critical
temperature of that gas. The critical tem-
perature of hydrogen is -241° C., that of
carbon dioxide, 31° C. Water (steam) has
a critical temperature of 358° C.

The critical pressure of a gas is the degree
of pressure which is required to liquefy a
gas at its critical temperature. The
critical pressure of oxygen, for instance, is
58 atmospheres of pressure, that of chlorine
84 atmospheres, that of carbon dioxide and
hydrogen 72 and 15 atmospheres pressure
respectively.

(4) Potassium hydroxide may be pre-
pared by electrolysing a strong solution of
potassium chloride.

(5) The best-known spontaneously -in-
flammable gas is the phosphide of hydrogen,
P21-14, obtained in small quantities (along
with large quantities of phosphine, PHs)
when yellow phosphorous is boiled in
caustic soda solution. It is also formed
when water is dropped on to calcium
phosphide. When passed through a tube
immersed in ice, the spontaneously inflam-
mable phosphide of hydrogen condenses to
a liquid. Yellow phosphorous, itself, is
often spontaneously inflammable when ex-
posed to warm dry air. A well-known spon-
taneously inflammable liquid is zinc ethyl,
obtained by heating zinc powder with ethyl
iodide in an atmosphere of carbon dioxide.

MODEL PETROL
ENGINES

AERO MARINE STATIONARY
The NIPPER AERO 6 c.c., complete
with 14" propeller, coil, condenser,
petrol tank.
Weight 15 ozs. Price £4/5/0

Complete set of casting and print, 10/6

Write for catalogue of HALLAM ENGINES. Price_6d.

J. HALLAM & SON
ENGINEERS, POOLE, DORSET

 Induction Motor.
 Bronze bearings.
 Constant lubrication.
 Silent and powerful.
 Does not interfere

with radio.

2216 Cash or
C.O.D.

From Dealers or direct.
Complete with lead
and plug. For A.C.
200/220 or 230/250 v.
Rated at 1/40 h.p.
New 40 -page Catalogue

Larger model of 1/1Uth 11.p. ouly 39i -P.M." 3d. post free.
L. WILKINSON, 204 Lower Addiscombe Rd., CROYDON

Sold In 6d. and 1/- tins at all Cycle
Accessory Dealers, Tool Shops,

Ironmongers, etc.
Writs for yourfree copy "Joining of Metals" to

BURNETT&C(2,...islY
GREAT WEST ROAD,

,1,040NE HOUNSLOW °4 re

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.
plate Course, 5/-, or Booklet free, privately.
STEBBINS! SYSTEM, Dept. M.P., 28, Dean Ed., London, W.I.

I Guarantee to
increase your
height in 12
days or return
your money.
New gland and

spinal discovery increases height 2-5 inches.
Guaranteed harmless. Full course 5/-, Details:
J. R. Morley,8 Bream's Buildings, London, E.C.4

EIGHT
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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 df 2s.), subject to a discount of 2i70 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., 8-11 Southampton Street, Strand, W.C.2.

CANOES
CANOES, DINGHIES frohi £2 2s. Trade sup-

plied. Lists.-POUNCY PRODUCTS, WAREHAM

BUILD -A -BOAT. Canoe and Boat Home Con
structor Sets from 25/-. Patent applied for. Send
stamp for list.-POUNCY PRODUCTS, WAREHAM.

CINEMATOGRAPHY
ARTISTIC CINE FILMS. Exclusive 9.5 mm.

and 16 mm. productions. List Free. Projectors, Cine
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.

CONSTRUCTIONAL

ARE YOU INTERESTED

- IN -
BUILDING THE MOTOR BOAT

OR MR. F. J. CAMM'S CAR-
DESCRIBED IN THIS PAPER ?

IF SO, WE ARE THE PEOPLE

TO HELP YOU . . .

ENQUIRIES ARE
INVITED FROM
INTERESTED
READERS FOR

COMPONENT PARTS AND
ALL MATERIALS

** Will readers please note that we can supply any
apparatus, part, or tool described or mentioned in this
journal. We are specialising in catering for readers
of " Practical Mechanics," and we welcome enquiries.

To RICHARDSON & WHITAKER,
4-10 Lamb Walk, Bermondsey, S.E.I

Tele. : HOP 1208 (Private Exchange).

ELECTRICAL
USED GUARANTEED BARGAINS. Electric

motors from h.p. from 12/6. Electric drills max.
£1, also max., 27/6. Electric grinders, 16/-. Vacuum
cleaners from 15/-.-A.C.R. Co., c/o Grout Service
Garage, Ronalds Road, Holloway Road, N.7.

ELECTRIC MOTORS, DRILLS, GRINDERS,
BATTERIES, all voltages, from 18/-. Lists free.
Repair specialists.-EASCO, Electrical Service, 18
Brixton Road, S.W.9.

SURPLUS ELECTRICAL and Engineering
Materials, low prices.-The London Electric Firm,
Croydon.

A.C. INDUCTION MOTORS, 1/25 h.p. to 25 h.p.
from stock. Unequalled prices.-John P. Steel, Bingley.

ELECTRIC LIGHTING, 5/- a point ; progressive
wiring diagrams and instructions, 6d., materials, whole-
sale prices ; lists free.-P. Symax & CO., 283 Lichfield
Road, Birmingham, 6.

ENGINES
MODEL PETROL ENGINE by Stuart Turner, in

very good condition. Snip at £2.-Fitzherbert, Hart
House, Sedbergh, Yorkshire.

4 H.P. BEARDMORE WITH GEARS. Excellent
condition. Ideal for car. 55/-.-70 Fenton Road,
Bournemouth.

GLUE
" PLYGLU " is a remarkable adhesive which no

practical mechanic can afford to be without. It joins
timber and plywood without rubbing. Requites no
heating-just mixing with cold water. It is very cheap,
and it makes a Heat and Waterproof joint. Send sixpence
for a sample tin, which will make hundreds of joints.

Richardson & Whitaker, 4-10 Lamb Walk,
Bermondsey Street, S.E.1.. Tel.: HOP 1206.

LITERATURE

7,50n different American, English Mechanics,
Science, etc. Magazines, Books. Assorted

Samples, 1/6. Lists free.-P. M. Final, 15, Nashleigh
Hill, Chesham, Bucks.

WALKING TOURS AND HOSTELS OF
BRITAIN, by Sydney Moorhouse. Foolscap 8vo, with
maps, 3s. 6d. net. The first comprehensive book covering
14 best districts of Britain with maps and information
about routes, stopping places, etc. Officially recognised
by the Youth Hostel Association. Ready this spring.-
Country Life, Ltd., 20 Tavistock Street, London, W.C.2.

GARDENS OF ENGLAND AND WALES.
Crown Svo, 148 pp., ls. net.. New edition for 1936,
illustrated and indexed list of gardens open to the public
under the Queen's Institute Scheme.-Country Life,
Ltd., 20 Tavistock Street, London, W.C2.

" SUNG BEFORE SIX," by Oliver Linden.
Illustrated by Treyer Evans, 35. 6d. net.-" This is a
delightful book of verses, constituting the candid
criticisms of a child on his parents, relatives, and those
about him, and on life in general. They touch a very
human chord, and are always amusing."-" Yorkshire
Observer." Obtainable at all Booksellers and News-
agents.-George Newnes, Ltd., 8-11 Southampton
Street, Strand, London, W.C.2.

" A DOCTOR TALKS."-The most fascinating
medical book in the world. The human machine
simply and entertainingly explained with 150 amusing
sketches by Fouet. Of all Booksellers, 55. net.-
George Newnes, Ltd., 8-11 Southampton Street,
Strand, London, W.C.2.

" WIRELESS FOR THE MAN -IN -THE -
MOON," by Coulombus and Decibel, 2s. 6d. net.-
Writing about the book, the " Midland Daily Tele-
graph " says : " It is both good fun and sound theory."
-At all Booksellers and Libraries, or from George
Newnes, Ltd., 8-11 Southampton Street, Strand,
London, W.C.2.

MAGIC
PERPLEXITIES AND TANTALISERS.-" The

Strand Problems Book " is the finest collection of
puzzles of all kinds ever assembled, mathematical,
geographical, literary-acrostics and codes, by W. T.
Williams (Tantalus) and G. H. Savage. Only 2s. 6d.
net, from all Booksellers.-George Newnes, Ltd., 8-11
Southampton Street, Strand, London, W.C.2.

METAL WORK
MAKE METAL TOYS. Easy, profitable with

" Success " moulds. Lists free. Complete trial mould,
1/6.-LEE'S, Bentinck Road, Nottingham.

MISCELLANEOUS
BALL -BEARING Plummer Blocks. t in. 1/9 to

1 in. 4/6, Journals half-price. Shafting, Pulleys, Cones,
Countershafts from 10/ -.-HALL'S, 30 Collindale,
ERITH.

MODEL RAILWAYS
TRIX TWIN TABLE RAILWAY. A complete stock

of coaches, locomotives, tenders and all accessories is held
by Hamleys, and a working demonstration of this
famous 0.0. gauge Railway can be seen on the first floor
at :-HAMLEYS, 200/202 Regent Street, London, W.1.

MODELS
EVERYTHING FOR electrical rewinds and re-

pairs. Screws, nuts, and washers for model engineers.
Lists free.-Lumen Electric Co., Litherland, Liverpool,
21.

PERFECT second-hand model bargains. Catalogue
40.-Model Exchange, 11 Friars Street, Ipswich.

" 00 " GAUGE CORRECT SECTION BRASS
TRACK AND POINTS on Brass Sleepers, ready
drilled, painted and polished, any radius or straight,
3 ft. or less at 1/2 per yard. Post free by return from
stock. Rail or Sleepers separately. Free samples
and List.-T. & M. Products, Leigh -on -Sea, Essex.

ARE YOU HANDY With Your Hands ?-If you
like making and mending things you ought to know
about the " Home Mechanic " Series of ls. Handbooks.
They cover a wide field, from model and toy -making
to motor -car upkeep and radio construction. Each is
complete in itself and fully illustrated. Price ls. each
from all Booksellers and Newsagents (from whom a list
of subjects can also be obtained).-George Newnes,
Ltd., 8-11 Southampton Street, Strand, London,
W.C.2.

" WORKING MODELS and How to Make Them."
Edited by F. J. Carom, 3s. 6d.-This book will appeal to
all who are handy with tools. Contains complete in-
structions for the making of every kind of working
model. Each model has been actually constructed in
accordance with the details given and subjected to
stringent tests. The instructions and diagrams are so
clear that even the most elaborate model can be built
without fear of failure. Obtainable at all Booksellers
and Newsagents.-George Newnes, Ltd., 8-11 South-
ampton Street, Strand, London, W.C.2.

AN INVALUABLE Handbook. ACCUMULA-
TORS. Up to date, practical, dealing with every type
of accumulator, methods of charging them at home,
care and maintenance. This little book also explains
how to erect a charging station. This is one of Newnes'
Home Mechanic Books. Ask your Newsagent to show
you other Titles in this Helpful Series. Obtainable at
all Booksellers, ls. each.-George Newnes, Ltd., 8-11
Southampton Street, Strand, London, W.C.2.

MONEY -MAKING
EXCELLENT MONEY -MAKING OPPOR-

TUNITIES constantly occurring, strongly recom-
mended. Send stamped addressed envelope for free
particulars.-Messrs. Green, 17 Church Lane, Hull.

MUSICAL INSTRUMENTS
BAND GUIDE. Hints on the Bugle, Drum, Flute,

Staff Parade formation, etc. Free, post paid.-
Potter's (Manufacturers), West Street, London, W.C.2.
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BUY, EXCHANGE OR SELL
PATENTS

REGINALD W. BARKER & CO. (Estab-
lished 1886), 56 Ludgate Hill, London, E.C.4.-Patent
and Trade Mark Booklets Gratis.

PROTECT YOUR IDEAS. Free Advice, hand-
book and consultations on patents and trade marks.-
King's Patent Agency Limited (B. T. King, Patent
Agent), 146a Queen Victoria Street, London, City
6161.

PHOTOGRAPHY
" PANTOGRAPHS " make large accurate draw-

ings from small photographs, printed drawings, etc.,
easily, 1/-, post free.-Cooke, 33 Hawthorn Road,
Levenshulme, Manchester.

E5nn worth good, cheap Photo Material, 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's Works,
July Road, Liverpool 6.

PHOTOGRAPHIC MATERIALS. Plates, Films,
Postcards, Mounts, Folders, Chemicals, etc. I specia-
lise in 6d. packets. Interesting lists free.-" Limber's,"
61 Grand Parade, Brighton.

PRINTING
" PHOTO -ENGRAVING." A practical hand-

book with complete set of materials for engraving
printing -blocks, 4/6.-Industries, 13 Gordon Avenue,
Twickenham.

SITUATIONS VACANT
YOU CAN USE YOUR SPARE TIME to Start

a Mail Order Business that quickly brings you a full-' time income. Follow the lead of others who are
averaging £12 per week net profits. Get away from a
drudging routine job-join the big -money class. No
previous experience necessary. Few pounds capital
only needed. No samples or outfits to buy ; no rent,
rates or canvassing. New method makes success
certain. Write to -day for Free Booklet to-Business
Service Institute (Dept. 756c), 6 Carmelite Street,
London, E.C.4.

RADIO MEN WANTED.
Messrs. Marconis anticipate requiring 200 Marine

Wireless Operators in the next few months.
TRAINING PERIOD 8/12 MONTHS.

APPOINTMENTS GUARANTEED.
TRAINING FEE CAN BE PAID AFTER

SECURING AN APPOINTMENT IF DESIRED.
BRITAIN'S LEADING WIRELESS TRAINING

CENTRE.
COLLEGE ON SEA FRONT. BOARDERS

ACCEPTED.
WRITE FOR FULL PARTICULARS :

WIRELESS COLLEGE,
COLWYN BAY,

Or London Representative, 4 WINTON AVENUE,
N.11.

STAMPS
FREE ! ! Twenty Unused Colonials, " Neurope,',

lid. Fifty for 9d.-G. H. Barnett, Limington, Somerset,

TELEVISION
TELEVISION.-Newnes Television and Short-

wave Handbook, by F. J Camm, deals authoritatively
with Scanning Systems (Drums, Mirror Screws, Discs,
etc.), Neon Lamps, The Cathode -Ray Oscillograph,
How to Build Short-wave and Ultra -short-wave
Receivers. Fully illustrated. 3s. 6d. net. From
your Bookseller.-George Newnes, Ltd., 8-11 South-
ampton Street, Strand, London, W.C.2.

TOOLS
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.

THE MYFORD 3' LATHE. The Modern Tool
of prpved design. As supplied to the leading Engineer-
ing Firms of the Country, also well-known " Model
Engineers." Be sure you have a " Myford " if you
want the best. Illustrated Booklet and address of
nearest agent from Myford Eng. Co., Neville Works,
BEESTON.

" A.J.W." GAS BLOWPIPES. Invaluable to
Mechanics for Soldering, Brazing, Tool Hardening,
Metal Melting. Sample C.O.D. 3/-. Agents wanted.-
Wright, 10 Mitchell Street, E.C.1.

Our Popular Is. 9d. Bargain Lots, any four
lots, 6s. ; Lot 1, Gross Whit. Screws, 4' to 4" ; Lot 2,
1 Gross Bright Steel Chamfered Washers, 4' to r ;
Lot 3, Two Bundles Emery Cloth Strips, weight 2 lb.,
fine, medium, coarse ; Lot 4, Three B.S.F. Taper Tape,
V, A-, r; Lot 5, 1 Doz. Small Files to 6'; Lot 6, Six Files
to 12'; lot 7, 6 Doz. Assorted Springs, good variety ,
Lot 8, 4' Square Shank Tool Holder, complete with
H.S. Turning Tool ; Lot 9, Three No. 1 Morse Taper
Shank Twist Drills, Ix' to 4' ; Lot 10, 4' B.S.F. Taper
and Plug Taps ; Lot 11, 14' Whit. Taper or Plug Tap ;
Lot 12, Six Assorted Shapes Norton Grinding Wheels,
14' dia., 4' hole.-Below.

Clearance of Large Taps, Whit. and Gas only,
14' to 2' Whit., and 14 to 4' Gas, all new, best makes,
eight assorted, £1; one tap alone worth the money.
We will do our best to supply to customers' require-
ments, but do not guarantee to do this. Carriage for-
ward.-Below.

3 Tons Best Sheffield Files, Flats, Half Rounds,
Square, Rounds, in rough and second cut sizes, 6', 8',
10', 12', this is a very special bargain offer, wonderful
value, three dozen assorted, 10s. ; also large files, 14',
16', 18', dozen assorted, 8s. 6d., carriage forward -
Below.

250 Bundles Bright Drawn Mild Steel, approx.
6' length each piece, sizes 4', pf,'
r , , 4' round, 55. 6d. per bundleof'50'Square
Bright Steel, sizes 4', le, 4', 4', 5' lengths,
6s. bundle.-Below.

5,000 Small Slitting Saws, f' dia., thick, clear
at 2s. per doz.-Below.

2,000 Slitting Saws, 24' dia., 1' hole, A' to 4'
thick, six assorted, 3s. 6d.-Below.

L.300 Sets Hexagon Die -Nuts, Sheffield made,
Whitworth, B.S.F., also American thread, U.S.S. and
S.A.E. suitable for Ford and other American cars, 4',*-, r, 4', worth 7e. set, our clearing price, 2s. 9d.
set ; all the above four sets, 10s. lot.-Below.

120 Bundles Best Quality Silver Steel, round,
4," to 4', 16 standard sizes, 4s. per bundle.-Below.

500 High Speed Tap Fluting Cutters, cuts taps
4' to 4', dia. of cutters 1.4',1" hole, ls. 3d. each ; three
assorted, 35. 3d., worth 65. each ; also larger Cutters,
24- dia., 4' hole, cut taps 4' to 1', ls. 9d. each ; three
assorted, 4s. 6d.-Below.

250 Sets Feeler Gauges, 10 blades, long taper,
14 to 25 thous., a very useful bargain, ls. 9d. each.-
Below.

300 Drill Chucks, takes to 4', three jaws. No. 1
Morse taper shank or 4" straight shank, 2s. 9d. each.-
Below.

500 Gross Tungsten Steel Hacksaw Blades,
8', 9', 10', 12', ls. 3d. per doz. ; 12s. per gross ; also
Machine Blades, 12' x 1', 2s. doz., 20s. gross;
14' x 1', 3s. doz.-Below.

1,000 Sets Hexagon Die -Nuts, C.E.I. Cycle
Thread, ilk', 1", usual price 5s. 9d. set, clear at
2s. 3d. set.-Below.

1,200 Best Quality Straight Shank End Mills,
standard sizes, 4" ls. 3d. , ls. 4d. ; 4' is. 6d. ;
ls. 9d. ; 4" 2s. each. All right-hand, suitable for use
in lathe.-Below.

800 Sets 1' Circular Dies. Screwing 4', 4',
ft", 4', Whitworth and B.S.F. Clearing at Is. 9d. per
set. Both sets 5s. Die Stocks to suit, ls. 9d. each.-
Below.

100 Boxes of Assorted Springs, approx. weight
3 lbs. From 300 to 600 springs. Ss. 6d. per box.-
Below.

TOOLS (continued)

5,000 Tins Reliable Case -hardening Mixture,
for use with ordinary fire, very effective, as used in
several large Sheffield works, sample 1 lb. tins ls. 3d. ;
2 lbs. 2s. 6d.  simple to use and guaranteed to give a
glass -hard surface to steel or iron; cash refunded if it falls
to more than satisfy.-Below.

350 Boring Tool Holders, 4' Square Shank, fitted
with 4' round boring bar, complete with high-speed tool.
These are a very good bargain. Actually worth fie. 6d.
each. Clearing at 3s. 9d. each.-Below.

60 Only, Genuine Norton Grinding Wheels,
suitable for general shop use, 9' dia., 1' wide, 1' hole,
4e. 9d. each ; also few 14' wide, Si. 9d. each.-Below.

1,000 Fine Emery Wheels, 2' to 4' din., 4' hole,
4' to 4' thick, slightly used, but quite serviceable,
ls. 6d. per doz.-Below.

5,000 Genuine Norton Grinding Wheels, 24'
die., 4' to f' wide ; 4' hole, three assorted ls.

10s. Orders Carriage Paid except where stated
otherwise, steel bars and files carriage extra.-J.
Burke, 30 Trippet Lane, Sheffield.

WATCH MAKING
WATCH, CLOCK AND JEWELLERY RE-

PAIRS a speciality. Materials, Tools, Invar Steel and
wheel -cutting. List 6d. Shockproof Watches from
2/3. List lid.-Young & Son, Material Dealers,
Chippenham.

WIRELESS
HIGH TENSION FROM 2 -VOLT ACCUMU-

LATOR. Cost only 5/- to make. Instructions
2/6.-Johnson, 6 Fordcroft Road, St. Mary Cray,
Orpington, Kent.

SHORT WAVE on a crystal set. Full building
instructions and crystal 1/2 post paid.-Radiomail,
Tanworth-in-Arden, Warwickshire.

FIFTY TESTED WIRELESS CIRCUITS, by
F. J. Camm, Is. 6d.-This handbook contains every
modern circuit, complete with instructions for assem-
bling, component values, and notes on operation.
2s. 9d. post free from George Newnes, Ltd., 8-11
Southampton Street, Strand, London, W.C.2.

" THE MATHEMATICS OF WIRELESS," by
Ralph Stranger.-This book is eilsential to the amateur
who wants to gain a further knowledge of the subject
without loss of time-or temper I Fully illustrated,
256 pages. 55. 3d. post free from George Newnes, Ltd.,
8-il Southampton Street, Strand, London, W.C.2.

A DICTIONARY OF WIRELESS TERMS, by
Ralph Stranger. A Wireless Work of Reference that
should be on the bookshelf of every keen amateur.
Compiled by a master of lucidity, it gives the meanings
of all Technical terms in general use. Price 2s. 6d.
from all Booksellers and Newsagents.-George Newnes,
Ltd., 8-11 Southampton Street, Strand, London,
W.C.2.

FOR THE RADIO ENTHUSIAST.-" The Wire-
less Constructor's Encyclopaedia," by F. J. Camm
(Editor of " Practical and Amateur Wireless "), third
edition. Compiled by one of the most accomplished
designers and writers on the practical side of Wireless,
it covers the whole field. A veritable Treasury of Wire-
less Knowledge.. Price 5s., from all Booksellers and
Newsagents.-George Newnes, Ltd., 8-11 South-
ampton Street, Strand, London, W.C.2.

EVERYMAN'S WIRELESS BOOK, by F. J.
Camm, 3s. 6d. net. An invaluable book of reference
explaining the operation, upkeep and overhaul of all
types of wireless receiver. 200 illustrations. From
all Booksellers and Newsagents.-George Newnes,
Ltd., 8-11 Southampton Street, Strand, London,
W.C.2.

WOODWORK
SELECTED ASH FOR MOTOR WORK: Below.

CABINET HARDWOODS, Oak, Mahogany, Ash,
Whitewood, Ply -woods, etc. Lowest Prices. Sent
Cutting lists. Planing free. Speciality Prime Jap
Oak, all thicknesses.-Wilfred Parr & Co., March
Works, Lancaster Road, Leytonstone, E.11.

www.americanradiohistory.com



4

and we will send you
full details of this
most valuable ref-
erence work.

POST THIS
COUPON
TO- DAY

I

AN ENTIRELY NEW PUBLICATION FREE SERVICE
FOR READERS

Bound in full Blue
Moroquette. This bind-
ing is oil, acid and
water -proof so that the
books may be used
freely in the Workshop,
etc., without risk of
damage.

OVER

30 SPECIALIST
CONTRIBUTORS

MORE THAN

1,000
ILLUSTRATIONS

2 FOLDING PLATES

SECTIONAL MODELS

IN FULL COLOURS

OVER 1,900 PAGES

THE KEY TO PROFICIENCY
IN Electrical Engineering, advancement and success come to the man who

is best equipped to tackle and understand the multifarious jobs and prob-
lems he may encounter. This new and up-to-date work will help you to

acquire the necessary combination of theoretical and practical knowledge. It is
invaluable alike to the Student and to the practising engineer. It shows the
approved methods of dealing with every type of work, from the installation,
erection, wiring and maintenance of an electrical plant for a small house to that
of a large factory replete with the most up-to-date equipment. In addition, the
most modern applications of electricity, including sound -film reproduction,
wireless, etc., are fully dealt with and the work contains a great deal of most
valuable data which cannot be found in any other handbook.

Send for the illustrated prospectus-and judge for yourself.

PRACTICAL
ELECTRICAL ENGINEERING

rrf sms
117o the HOME LIBRARY BOOK COMPANY

8-11 Southampton Street, London, W.C.2
Please send me, without any obligation to purchase, full particulars of PRACTICAL
ELECTRICAL ENGINEERING and details of your scheme of Easy Payments
with immediate delivery.
Name

Addres

I

I

I
P. Mechanics 736.

11 sou de not wish to cut your copy, send postcard, mentioning" Practical Mechanics," to address above,
IMO El= =NIP J

George Rescues, Ltd.

READERS requiring infor-
mation concerning goods

or services advertised in
PRACTICAL MECHANICS
should give names of Adver-
tisers from whom particulars
are desired. Any number of
names may be included and
we will obtain for you cata-
logues, lists, and any other in-
formation you may be wanting.
THERE IS NO CHARGE FOR
THIS SERVICE.

Readers desiring particulars from a
number of Advertisers will, by this
method, save time and postage. Half-
penny stamp only is required if your
envelope is left unsealed. If any Adver-
tiser stipulates that stamps or postal
orders are necessary before samples or
catalogues are sent, please enclose the
necessary amount with your instruc-
tions. You are cordially invited to
make full use of this Service.

Post this to

ADVERT. SERVICE DEPT.,
PRACTICAL MECHANICS,

8-11 SOUTHAMPTON STREET,
STRAND, W.C.2

Please obtain and send to me
particulars from the Advertisers
in your July issue whose
names I give on list attached.

Advertiser I Page No. I Information Required

Attach sheet of paper, with par-
ticulars, and your name and
address (written in BLOCK
letters), with date, to this
announcement.

FREE ADVICE BUREAU
COUPON

This coupon is available until July 31st, 1536,
and must be attached to all letters containing

queries.
PRACTICAL MECHANICS, JULY. 1936

All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT MANAGER, GEORGE NEWN ES LTD.,
8-11 Southampton Street, Strand, London, W.C.I. Telephone: Temple Bar 4363.
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"Give MeYour Measure and I'll Prove
in the First 7 Days

You Can Have a Body Like Mine!

No other Physical Instructor in the World
has ever DARED make such an offer !

'LL give you PROOF in 7 days that I can turn you, too, into a man of might and muscle.
Just think of it ? Right in the first week under my guidance you will see and feel the
improvement I Then as my weekly instructions arrive in your home you continue to

re -build, renew and " overhaul " your body. By the end of three months you are
the owner of a powerful body that you will be proud to display anywhere, anytime !
People will notice the ruddy glow of health in your face, the sparkle in your clear eyes,
your broad shoulders, and they will seek your company. You will be the fellow who will
walk off the prettiest girl and the best job while the others wonder how you did it.

I've No Use For
Apparatus!

I haven't any need for apparatus that may strain your heart and
other vital organs. I don't " dose " or doctor you. DYNAMIC -
TENSION is all I need. It's the natural, tested method for de-
veloping real men inside and out. It distributes added pounds of
powerful muscles over your body, gets rid of surplus fat, and gives
you the vitality, strength and pep that win you the admiration of
every woman and the respect of any man.

Are you underweight ? I'll add pounds where they are needed !
Are you fat in spots ? I'll show you how to pare down to
fighting trim. And with the big muscles and powerful evenly -
developed body that my method so quickly gives you, I'll also
give you through -and -through health-health that digs down
into your system and banishes such things as constipation,
pimples, bad breath and the hundred -and -one similar conditions that rob you of the
good times and the good things of life.

14% IN.

Let DYNAMIC -TENSION Do
The Work

CHEST
NATURAL

Write your name and address carefully on the coupon. I'll send you absolutely
free a copy of my new book, " Everlasting Health and Strength." It reveals the
secrets of DYNAMIC -TENSION that changed me from a 7 -stone, fiat -chested
weakling into a husky fellow who won the title of " The World's Most Perfectly
Developed Man " against all comers ! And it shows how I can build you into an
" Atlas " Champion the same way.

48 -Page Book FREE
It tells you all about my special DYNAMIC -TENSION method, and what it has

done to make big -muscled men out of run-down specimens. It shows you, from
actual photos, how I have developed my pupils to the same perfectly balanced
proportions of my own physique. What my system did for me and these

hundreds of others it can do for you too. Don't keep on
being only half of the man you CAN be ! Find out what I
can do for you. Where shall I send your copy of " Everlasting
Health and Strength " ? Put your name and address on the
coupon, and post it to -day. CHARLES ATLAS, Dept. to -G,
Shell-Mex House, London, W.C.2.

CHARLES ATLAS
Dept. 10.0,

Shell-Mex House, London, W.C.2.
I want the proof that your system of DYNAMIC -TENSION
will make a new Man of me-give me a healthy, husky
body and big muscle development. Send me your book,
"Everlasting Health and Strength "-FREE.

NAME
(Please print or write plainly)

ADDRESS

1

1

1
POST

COUPON
TO -DAY

NECK

15 FT. 10 IN.

13 STONE

This is the latest photo of
CHARLES ATLAS, holder
of the title " The World's
Most Perfectly Developed
Man," showing how he
looks to -day. This is not
a studio picture, but an
actual untouched snapshot.

Published about the 30th of each month by GEORGE NEWNES, LIMITED, 8-11 Southtimpton Street, Strand, London, W.0.2, and Printed in Great Britain by Lamm,
WATSON & VINEY, LTD., London and Aylesbury. Sole Agents for Australia and New Zealand-Gordon & Gotch Ltd. Sole Agents for South Africa-Central News Agency

Ltd. Subscription Rates: Inland and Abroad, is. 6d. per annum ; Canada, 7s. per annum.
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