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PERPETUAL MOTION AGAIN
CCORDING to reports in the
A newspapers, a Sheffield man
claims to have .discovered the
secret of perpetual motion. T have no
details of his” invention except this
report, which says that he has not yet
been able to interest a manufacturer in
his ideas, and that he has not actually
made a complete machine for demon-
stration purposes. If we accept the
belief that perpetual motion s
impossible, we can ‘understand why
manufacturers are lukewarm or dis-
interested. For the Patent Office has
on file dozens of inventions for perpetual
motion, filed by inventors who have
never made the devices. Had they done
so they could have saved themselves
trouble and patent fees. It must not be
thought that the granting of a patent
hallmarks the practicability of an idea.
It mercly gives its owner the exclusive
right, for a period of 16 years, to exploit
his invention free from competition. I
recently carried out an investigation
at the Patent Office to. ascertain how
long patents for perpetual motion had
been kept alive by payment of the
rencwal fees. I did not discover one
which had cxtended beyond two years !
An inspection of the specification and
claims showed that, in most cases, the
inventors” were without the slightest
knowledge of the first principles of
mechanics, physics and mathematics.
Anyone who understands the principle
of leverage, for example, would not take
out a patent-for an unbalanced wheel,
which is  constantly correcting its lack of
poise and in doing so providing rotary
motion.”” Even if it worked, the power it
would develop would be infinitesimal,
presuming the impossibility also that as a
machine it was 100 per cent. efficient,
that is to say, frictionless. All of the
inventors, however, did not confine their
invention to producing a machine which
was 100 per cent. efficient. They claimed
to have invented a machine from which
more work could be obtained than was
put into it. This is such an obvious
impossibility that I cannot understand,
in view of all that has been written on
the subject, that anyone could waste
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time on such a project. One inventor
claims to have spent over 40 years
“ perfecting  his device, although no
one has seen it working yet !

Perhaps the most famous of the
perpetual-motion  devices was  the
Orphyrus * Wheel, which the inventor
claimed worked for three days in a
sealed room. He destroyed it in exaspera-
tion after he had failed to convince
interested parties that it was not a
trick. 1 strongly suspect that it was.
The only details which have been
published include a rough sketch which
discloses no details. We recently

‘published details of this old hoax in

this journal.

Every year or so-I receive letters from
readers who have rediscovered the
unbalanced wheel and the dynamo
which drives the motor while the motor
drives the dynamo. Regretfully I have
to point out that even if the idea were
practicable it is not patentable, having
become in the passage of the years
common property.

One inventor some years ago was so
insistent that his unbalanced wheel
would work that I made him up a
precise model to the closest possible
limits. He approved it piece by piece.
It was not until the day of demonstration
that he was finally convinced of my
mathematical arguments which previously
he had laughed to scorn.

While suggestions for perpetual-
motion devices are interesting for
purpose of discussion and as -puzzles
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are temiporarily incorparatad.

as to where the fallacy lies, they should-
not be taken seriously.

WHAT IS A MACH NUMBER ?

AS aircraft approach higher and higher
speeds and are daily the subject of
articles in newspapers, the public is
introduced to strange technical words
which, originally part of the shorthand
of the scientist, creep into current
usage. Some of these newspaper articles
use these words without explaining the
meaning to non-technical readers. Such
a term is Mach number. It is purely the
ratio of speed considered divided by the
speed of sound, say, 1,100ft. per second.
The closer this numbcr approaches
unity or 1.0 the more it is obvious that
the original aerodynamic theory of the
incompressibility of fluids applies.

Most valuable data on the possible
behaviour of “full-size aircraft is now
obtained from tests on models in a wind
tunnel and any possible bad features of
design .can be discerned and remedied
at an carly stage in the design. By
means of a wind tunnel parts of an
aircraft can also be tested—parts
such as wing sections and fuselages,
undercarriages and struts.

Fhe basic acrodynamic theory of the
flow of fluids round a body is based
on the belief that the fluid is frictionless
and incompressible and calculations based
on this theory predict with reasonable
accuracy the forces acting on it. Alir,
however, is not frictionless nor incom-
pressible and the theory is, therefore, not

.exact. Adjustments need to be made in

the formule.” It is here- that Mach
numbers are a help. The critical Mach
number of a body is that at which the
velocity somewhere on the body first
reaches ‘the local speed of sound. At a
Mach number just in excess of this
critical value shock waves develop and
with still further increase the shock
waves cause what is known as flow break-
away and rapid changes in drag, lift and
pitching moment follow as a
consequence.

In an article which we shall publish
shortly dealing with the sound barrier,
the value of Mach numbers will be
explained in greater detait—F. J. C.
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AMODEL of a
BACING CAB.

Constructional Details of a Realistic Mode! Powered
by & Spring-driven Unit By P. . HAMM

N the process of designing a working accurate and polished fit between the sliding prising each sliding member should be silver

model several ideas on a single subject parts B and E is essential for sensitive soldered and burnished. As the springs will

oft:n presant themselves.  Their respec- response. The three parts D, E and F com- expand a little wind on 2 mandrel slightly
tive merits are considered and one selected for

usc, The writer has tried in the space at his -
.disposal to record the alternative systems < 25— 7r' = » Ly =
whizh could have been employed in the_ 5 ~t % ss. b E Y% ‘> OFF G ) / (G)
subject of this article. - p : © I

Only the method used is considered in : = X @ AT
detai} as it -is- not intznded -that they should (FIX/NG cLip = AN B
be interchangeable, but more to illustrate the @ SS.1 3" x 4" 20FF A

— : e N it
principles involved. . i J! . : > Drilt ¥s %5 t.— %o ——>‘
Chassis a . 74 Dia. VAR % e —_— e 21 SWG PB

. INIONS 4 OFF —— [ -

Bend two lengths of 5/16in, O.D, duralu- 'y sS "
min tube to the shape shown at B in Fig. 1a. u s, : T
Plug the front ends tightly with plug C. ¢ BA. @/ 1{12
Form the rear springs as in Fig. 4: it should a v "
bz possible to do this without having to de- L,‘ b //5’1
temper the steel. Insert into the rear plqgs ,5/' e St ae
and force both into the ends of the chassis- oy b 2wy, : ] B o
tubes. Drill all plugs transversely {in., care- YeDa Y Dia S 134 _.L:[ //32
fully, to ensure accurate 'Ig}llignment when the T == - +=Ae o R T,
cross ties are fitted. e chassis plate A
(Fig. 1), cut from 1/16in. dural sheet, serves "Xszosﬁ.fgvsG MEMBER o L . @
to mount th: power unit, etc.  Fix to the e : \ TRACK ROD  2%p'% ljg \v
chassis with clips G.- " It is preferable to driil (;_\ ™ e
the various fixing holes as required ‘to avoid %) £ o £ > J
-inaccuracies’ which might otherwise creep in. e Qia. Y6 Dia , A2 -—

With suitable modifications I-section dural _k‘-«— _‘L/ :
could have besn used in place of tubing, or S 3/|/3 153 ®\ _/ﬁ_
a flange formed on the chassis plate edgés to _ROFF s8 e ) T )
give the necessary strength. @': -tia % _20FFSS. 1 DRILLED
Front Suspensicn I~ s — ’ MUB CAPS 20FF SS. N6 1 TAPPED 10 8.4

All parts are shown in Fig. 2. An

Fig. 2.—Details of front suspension unit.

smaller than the ‘required diameter, using a
hand drill or lathe to do so. Do not wind
close and extend, but to the correct pitch.
Assemble the box-like structure, lay on a flat
surface and soft solder the upper two junc-
tions. Insert the lower rod through the
holes in the front chassis plugs and lock with
5 B.A. screws. The complete unit can now
be fitted together with the springs, under
sufficient tension to provide a static position
about }in. from the bottom. This form of
independent springing was chosen for its sim-
plicity, strength, and attractive appearance.
Several types of suspension are drawn in
Fig. 5, each having advantages in its own
sphere.

Power Unit

This is basically the spring and housing
of a large eight-day clock. A ratchet and
pawl are fitted to facilitate winding. The
gears used have a ratio of 24:1 which pro-
vides a performance of approximately 100
yards at §5-6 m.p.h. Matters can be arranged
quite simply to accommodate a different ratio,
thus enabling the constructor to vary the per-
formance, or make use of .existing gears. It
is immaterial which way the final gear rotates
ag the direction of travel will depend on which
'side- of its drive the rear axle bevel is placad.
Once having the géar “train complete the top
and-bottom plafes need ‘to be made up. It is
advisable to employ a jig to find the centre
Fig. 1.—Plan and sectional elevation, showing the general layout. distances.  Four strips of metal 2in, by §in.

www americanradiohistorv com
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Fig. 3.—Motor bearing plares and transmission components.

General view of the completed model.
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are drilled and bolted together in pairs at
either end of a threaded rod. Drill the
opposite ends to spindle size starting with
the smallest, insert a pair of gears and adjust
until good meshing with .002in.-.003in. back-
lash is obtained. @ When satisfied mark off
the centres on to the top plate with a centre
punch.  After all are marked clamp the top
and bottom plates together and drill through,
using an undersize drill and reaming to a
smooth finish. If any spindle is too short
do not extend but build up to it.  This
makes for rigidity.  Fix the lower spring
housing to the chassis plate with 4 B.A.
machine screws, Align its centre hole with
its counterpart in the top plate, clamp them
together- and drill the pillar fixing holes.
-Screw the pillars to the chassis plate.  Fit
the first gear, arbor, and housing omitting the
spring, and screw the top plate in position:
Careful adjustment with the gears in place
will determine the position of the base plate
when it can be drilled and screwed down:
The gears should be quite vertical and rotate
freely and the end gear should have its axis
on the centre line. Fit the bevel, but do not
secure as.yet.

Transmission

This is by shaft drive, as shown in Fig. 1.
Other methods which came to mind were:

1. Chain drive in the horizontal plane
running either side of the cockpit, with a
sprocket and bevels at the rear. This is a
satisfactory way if chain is available.

2. By a series of idler gears. This is not
good as it entails long bearing plates. - In

"
I —
rurn From stuminium

s Il T -
Tas '<—7/e——i FRONT

R

2k —
[

T_.

Fig, 6.—Wheels and hubs.
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Fig. 4.—Rear axle details,

combination with the type of rear springing
used some form of flexible transmission is

To this end a short piece of
cable was incorporated and proved
With certain types of

nccessary.
‘“ speedo ¥
completely adequate.

CORD AND 8088IN
: SECTOR

suspens:on, ie.,; split rear axle, no flexibility
is required. It was con51dered howcver,

that the track was insufficient to allow this

method,
Assuming-al] parts to be made up, assemble

Grub screw

_desirable between the bevels.

Fon 4
L) il

- thickness varies.
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the U-bracket unit, soldering a bevel on to
one end of the shaft E (Fig. 3) and a con-
nector F on to the other, allowing .oo1in.-
.0o2in. endplay.  Care should be taken to
avoid running solder on to the bearings. Align
this unit to the drive bevel and centre line
and fix with 6 B.A. machine screws allowing
.004-.005in, backlash. Remove drive bevel
and gear and solder bevel to its spindle.

Rear. Axle

Make up all parts relevant to this unit
{Fig_ 4) and assemble. Ream all the bearing
surfaces. Accurate posmomng of the peg is
cssential for fres running. Due to a” diffgr-

ence in pivoial point of the axle and ‘trans-

mission shaft, a slight amount of endplay is
Obtain this
by “trimming the.transmission shaft H to a
suitable length and when satisfactory, solder-
ing in place.. - Rotation should be quite free.

In place of bevels a contrate wheel and
pinion cculd te employed, both here and at
the forward end.

Wheels - X
Cut a piecg of.aluminium’ rod vshghtly in

.excess of the hub.width and modunt on. a

mandrel Turn to the section shown in
Fig. 6. The curved part is test formed
with a handtool. - A-file suitably ground at
its toe will suffice.  The keyways on the rear:
wheels are obtained with drill and scraper or
a milling machine if available. The tyres’
arc made by a simple method, using old cycla
inner tubing. Find a rod of such a diamet>r
that the cycle tubing needs stretching slightly
to pass over it. ‘The length of rubber is
best determined by experiment as the ~wall
With the rod inside roll the
inner tubing back upon itself until a sufficient
diameter is obtained, when it can ‘be rolled
off on to the hub. If the surplus rubber is

stretched and cut‘close to the hub the end
+ will retract from sight.

(To be concluded.)

Spring steel
(Piano wire)

Cut away to
show linkage

TORSION BAR AND
SWINGING ARM

WORM ANO NUT

RACK AND PINION

Fig. 5.—Alternative suspension systems and four rypes of steering mechanism.
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Au-‘*romahc- Perspective
Drawing Appliance

An Instrument for Producing Perspectives from Plans

The completed instrument in use.

pictorially an object having three

dimensions. The most important of
these projections is. undoubtedly the one
known as perspective, since it is the only
one which concerns itself with actuality. In
the past, however, perspective projections
have to a certain extent been neglected, prin-
cipally on account of their complex con-
struction.

The instrument to be described in this
article produces automatically, perspective
drawing from plans. A knowledge of the
rules of perspective may be some advantage
to an operator, but such-knowledge is not
essential.

The instrument is intended for use on a
level drawing board. It has a tracer point,
and a drawing point connected thereto, by
suitable relatively movable linkage. So that
movement of the tracer point along the lines
of a plan view on the board results in move-
ment of the drawing point, in such a way
that a perspective view, corresponding to the
plan view, is drawn. Thus, assuming the
article to be merely a surface, the drawing
point will draw this surface in perspective.
The article will generally be a solid, of
course, and the surface referred to will there-
fore be, for example, the top surface of the
solid. In order to give solid form to the
perspective view, a further perspective view,
this time of the bottom surface of the article,
may be drawn by the drawing device at a
location vertically spaced from the first per-
spective view. Corresponding corners of the
two perspective views may be joined by ver-
tical lines, thus giving solid form to the
projection. The relationship of the links to
each other and to the board may be adjust-
able to give a variety of viewpoints, with or
without suitable adjustment of the paper on
the board. By the use of suitable judgment,
and/or  measurements, perspective views may

THERE are several ways of representing

be satisfactorily drawn—not only of simple
subjects but complicated ones also.

To describe the instrument in more detail,
the . appliance consists .of a frame and a
“r» square (preferably guidable at both
ends) which may run smoothly along two
opposite sides of the frame. To a third side
of the frame the ends of two links are
pivoted. These links are allowed to cross,
and their intersection is marked by a pivot.
The intersections of these links with the
“T?” square are also marked by ' pivots.
These pivots are displaceable along the
members as a result of relative moment be-
tween the members. One of the pivots of
the “T ” square is adapted to carry a tracer
point, and the pivot which marks the inter-
section of the two links is adapted to carry
a drawing point.

When employing this appliance for draw-
ing perspective views, one of the pivots on
the frame (to which an end of -one link is
pivoted) is a point known as the isocentre,
to which imaginary lines project from the

Fig. 1.—A plan view of the instrument.

wWwWwW americanradiohistorv com
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corners of the plan view. The other pivot
on the frame is a vanishing point for
imaginary lines from points whereat imagin-
ary vertical lines, projected from the corners
of the plan view, meet a line normal thereto.

The foregoing and other features of the
instrument are incorporated in the construc-

tion, which is now described in greater
detail, with reference to the accompanymg !
dlagrams

‘ Referring now to Fig. 1, the drawing
appliance comprises a “T ” square 1 guided
at each cnd on a frame, 25, by crossbars, 2, 3,
suitably engaging opposite edges, 4a, 4b, of
the frame, which is adapted to be placed on
a drawing board, 4; the straight edge, S5s of
the “T” square has a slot, 6, in 1t, and
has connected to it by pivots a pair of links,
7, 8. Each link, 7, 8, has a slot in it, 9, Io.
The links are connected to the straight edge, -
5, of the “T” square by pivots, 11, 12,
respectively, extending through slots, 9, 10,
and the slot, 6. The links, 7, 8, cross each
other and are connected .at the crossing by .
a pivot, 13, and the other ends,.14, IS5, are
arranged for sliding adjustment along the
edge, 4¢, of the frame, which is at the oppo-
site side of the pivot, 13, to the “ T ** square.
The ends, 14, 15, of the links, 7, 8, are
pivoted to -slide -blocks, 17, 18y whlch -are
arranged for sliding along the edge, 4c,vof ‘the
frame. Adjusting screws, 19, 20, are pro-
vided for fixing .the blocks in -adjusted
position.

The pivot, 11, between “T?"” square and
link, 7, carries a tracer point, 21, and the
pivot, 13, at the crossing between the links
7, 8, carries a drawing point, 22. Pivot 12
incorparates an adjustable screw which may
be secured to the “T ” square, but allowing
free movement of the link 8.

To take a simple example, suppose that it
is desired to draw 4 perspective view of a
rectangular block of which “A” is a plan
view already drawn on a sheet of paper, “ B”
(Figs. 3 and 4), which is fixed on the draw-
ing board, 4. The blocks, 17, 18, are’fixed on
the frame at the lOC':lthﬂS VP 'md “ISO,”
and the tracer point, 21, of the appliance is
located, let us say, at one corner of the
rectangle, as in Fig. 1, and is moved along
the outlines of the rectangle. This results

- ik
25

Fig. 2.—A similar view after operating the
appliance to draw one line of a perspective 'view.

3 /)
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'Fig. 3.—A diagrammatical plan view illustrating
thé principle on ‘which the appliance operates.

in relative movement between the “T”
square, I, and the links, 7, 8, so that the
drawing part, 22, draws a quadrilateral *“ C >
(Fig. 2) on another sheet of paper, “D ”
(Figs. "3 and. 4). which corresponds to the
rectangle “ A” but is smaller and has each
pair of opposite sides converging towards its
own' vanishing point situated on a horizon
line which exterds through the point *“ VP
at right angles to the “T ” square. This
quadrilateral *“ C” is therefore a perspective
view of the top surface of the rectangular
block. .. 'If now the paper. sheet “D” is
moved from its initial position shown in Fig.

3 to a higher position shown in Fig. 4, the

‘slide points, 14, 15 (or blocks 17, 18), are

similarly adjusted along the cdge, 4c, of the
frame,. and the movements of the appliance
repeated, this will result in the drawing point,
22, drawing a further perspective view, “E
(Fig. 4). This quadrilateral “ E,”’ however,
will have its opposite sides vanishing to the
same points as before on the horizon line,
such that the perspective view will be of the
rectangle “ A » at a front higher view point,
and thus it will be, in effect, a perspective
view of the base surface of the block.
Because both the paper “D” and the
points 14 and 1§ are adjusted, the respec-
tive four corners of the two perspectives
“C?” and “E” will be in vertical align-
ment, so that at least the three vertical lines,
f, g, h, may be drawn in, say by use of the
“T?> square, to join three of the corners,
such that a perspective view of a vectangular
block is thus produced.

The theory on which the appliance operates
is illustrated in Figs. 3 and 4, from which
it will be seen that the four corners of the
perspective view “C” are c¢n points of
intersection between projected lines F, G, H
and J from the corners of the- plan view
“ A ” to a vanishing point *“ ISO ” (isocentre)
coincident with the slide point 15, and pro-
jected lines K, L, M, N, from a point
“VP,” which is a vanishing point of. said
lines K, L, M, N from four points O, P, Q,

. 4.—A sonilar view at a later stage in
drawing a perspective view.

R, whereat vertical lines S, T, U, V from
the corners of tha plan view “A meet a
lower horizontal line which passcs through
pivot 12 (Fig. 2).

It will be apparent that, by the nature of
the instrument, vanishing points on_the hori-
zon are not used in_the “construction. For:
this reason, view-points which give rise to
vanishing points falling well outside the

.drawing board may be selected without the

slightest inconvenience.

Making Sundials

Instructions for Marking Out the Dial and Details of a Simpie Alternative

F you examine a sundial you will find that
I the angles between the hour lines are all
diffcrent, and’if you could compare dials

from different parts of the country you would

find the hour angles different. The whole
sctting-out, upon which the entire accuracy
of the dial rests, depends on the latitude of
ibe place.

Finding the Latitude
The latitude will usually be found marked in

degrees on the right- and left-hand margins of

a map, so that of your own locality may readily
be dctermined quite near enough for our
purpose. The following table, however, may
be of assistance if a map is not at hand.

8
Fig. y.—The shadow
sector or gnomon. 4

Type of Sundial You Can Make

LOCALITY LATITUDE

South Cornwall o 50
Southern Counties gencrally | S
London 514°
South Wales, South Mndlands, Suf- .

folk, Southern Ireland ... 52°
North Wales, North Mldlands,

Lincoln 53°
Lancashire and Yorksh:rc, Is]e of

Man . 54°
Cumberland, Norlhumberland Dur-

ham, Northern Ireland ... e 4 SSE
Glasgow and Edinburgh ool =G
Fort William and Aberdeen e 57°
Sutherland and Caithness ... g 5

North

Fig. 2:—How the
dial plate.is ‘set out.

www americanradiohistorv com

The Gnomon

The first.step in constructing the gnomon,
or .shadow sector, is to -set- out the triangle
ABC.(Fig. 1) on a piece of stout sheet brass
or iron, being very careful to see that the angle
at A is exactly equal to the latitude. The dotted
lines show a more elaboratcly cut shape. The
flaniges f.f. areito fix the gnomon to the dial,
and. are bent at right-angles to it.

Marking the Dial

Fig. 2 shows how the dial plate is set out.-
First, draw the triangle ABC from Fig. 1, and
with centrc C draw two concentric clrc]es
The inner one has a radius equal to AC, and
the outer one a radius equal to AB. The
quadrant PQ of the outer circle is now divided
into six cqual divisions as shown by the points’

k, I, m, n, o; from these, the radial lines
(dotted in the diagram) are drawn to the
centre C. These lines cut the inner circle at
5S4 u, v

A series of lincs parallel with PC are drawn
from the points k, 1, m, n, 03 and a series’
parallel with CQ from the points r, s, t, u, v
The intersections of these pairs of lines:
(dotted in Fig. 2) give the points D, E, F, G,
H. Thus the line from k, intersecting the_ line
from r, gives the point D, etc.

. The fifth lines are now drawn through
D, E, F, G and H to C and these are the actual
hour lines. The spaces on the outer circle"
between P and Q may be marked off with-
dividers on the quadrant QJ. The central-line-

CQ represents noon, and the gnomon, being -

fastened by its side AC along CQ, with. A at
the centre of the circle, will throw a shadow
along CQ at midday.

Having completed the sctting. out of the.
hour lines, the whole system can. easily be
traced upon a horizontal dial of any shape or
size... Since the southern half of the .dial;
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Fig. 3.—The hour lines below the centre of ‘the
dial.

Fig.

Fig.

representing early morning and late evening,
is of lesser importance, the springing point of
the hour lines can be below the centre of the
dial (Fig. 3). Sheet lead is useful for the dial,
as the hour lines and figures can easily be
engraved upon it.

Screw the gnomon down firmly on the noon
line with the point A exactly at the intersection
.of the hour lines. Ensure that it is exactly
vertical to the plane of the dial. The dial can
-be mounted on-a wooden  upright, but a

concrete base or. a brick pillar give a much.

better appearance.

It must be fixed at .noon.: Obtain correct
Greenwich time and .-find the longitude.
Suppose the latter to beat 2 deg. W. This
means noon is 8 minutes behind Greenwich,
so sun noon is at 8 minutes past 12. Turn the
dial slightly ‘until the shadow of the gnomon

_lies exactly along the noon line. Fix the dial
firmly in position.

A Simpler Type of Sundial

Sundials may be seen ‘in many forms, the
shape and general arrangement varying con-
siderably with the position which they are-to
occupy. Those on church walls and similar
.vertical surfaces must have their angles and
markings calculated individually, for the
pointer -or gnomon has to be arranged parallel
with the earth’s axis, while the plane of the
dial ‘depends upon the direction which the
wall faces. - The angles of the hour markings
" have to be different in every case. The type
-about to be described 'is a much simpler
proposition than the usual dial type.

The Backbone

The complete nstrument is shown in
Eig. 4. First of all make the backbone and
pointer in one piece ; cut it out of }in. thick
brass sheet with a fretsaw to the dimensions
given 1n Fig. 5. Only a few dimensions arc
‘given but they must be worked to accurately.
Where no dimensions are given the pattern
may be drawn freehand, As in the type of
dial ‘previously described, angle A of the
gnomon should correspond exactly to the

‘into ' the metal.

S.~—Diniensions for o
the backbonz and pointer.

latitude. It should be fitted with feet made
out of }in. sheet brass and soldered on in the
position shown in Fig. 4, holes being drilled
in the feet for fixing screws. Silver soldering
will make a better job than soft soldering if
it’can be 'managed.

The Dial L#

The dial is madé from a length of flat brass
1in.’ wide, }in. thick ‘and about 12in. long.
Round off the ends and engrave the divisions
and figures as shown in Fig. 6. The best
way to do this is to paint the metal all over
with paint or varnish and ‘then scratch’ away
the paint where the lines or figures are bitten
Instead of using paint or
varnish the strip may be made 'hot, rubbed all
over with beeswax and allowed to cool
WWhatever you use Yo cover - the * brass ‘strip,

4.—The * simplified
sundial  after hA

completion,

—These two
edges must
be paralle!/

-try it on a piece of scrap metal first and make

sure that it does not chip off when scratched,
for if it does this, you will get a rough and
ragged result instead of clean sharp edges.
Take care to cover the whole of the strip back
as well-as front.

Etching the Lines

For scratching out the lines a needle point
will be rather too fine, but a good tool for
the purpose may be made by grinding an
edge to a broken piece of hacksaw blade.
The lines should be etched into the brass
with a’ solution of iron perchloride. Get
about 1 Ib. of this (it need not be pure) and
dissolve in about half a pint of warm water,
it dissolves very easily and makes a very
dark coloured .solution. You can (if a
suitable non-metallic receptacle is available)
either immerse the brasss rod entirely in
the solution or else mop the solution continu-
ally over the scratched surface with a.camel-
hair mop or a “ blob ” of cotton wool. Do
not let the solution splash on to your clothes
or it makes “iron mould " stains, which
are difficult or impossible to remove. No
damage will be done if the solution is wiped
off immediately with a thoroughly wet rag.
The solution will also make ‘the skin rough
and unpleasant if the fingers are dabbled in
it freely, but it is not really harmful and a
little washing soda will. remove the rough-
ness.

The etching solution should be allowed to
act for about fifteen minutes and should
leave a clean cut line bitten into the brass.
Rinse ‘away the iron solution with water,
clean off the beeswax or paint with turps,
and the brass strip will be ready for bending
to its final shape as shown in Fig. 7. The
radius should be drawn on a piece of paper
with compasses, and the brass bent to follow
the drawn line as accurately as possible.
Theé curled ends add a little ornament, but
may be omitted if desired.

Fixing the Engraved Strip
The engraved strip should .now be fixed

-

www americanradiohistorv eom

to the backbone as shown in Fig. 4, so that
the double lines at 12 o’clock correspond
with the thickness of the backbone. Solder
in position with two angle pieces as shown in-
Fig. 7.

“If the sundial is to be mounted on to a
stone pedestal, undercut holes should be made
in the stone and filled up with melted lead ;
then a hole drilled in the lead as big as the
core of the screw so as to let the threads of
the screw cut into the .lead. Round-head
brass screws should be used; iron screws
would rust away completely in time.

To adjust the sundial it is necessary that
the pointer should be arranged parallel to
the earth’s axis. The angle of the pointer
is already correct, and all that remains now
is to make it point due north. This is not
so easy as might be supposed. The simplest
and most effective method is to fix the sundial
on a clear starry night, so that the. pointer
points directly at the pole star. A compass
18 not reliable for this purpose unless you
are able to ascertain the variation, which is
considerable. | As a rough figure you may say
that the sundial should be set about 17 deg.
east_of north as shown by a compass.

Adjusting thc’ Sundial

It is hardly necessary, however, when fixing
the sundial to aim at great accuracy, for even
when this result is achieved, the sundial will
never keep time accurately as a clock or
watch. This is because the sundial shows
true solar (i.e., sun) time and the solar day
varies in length.

_ A sundial, of course, takes no account of
the daylight saving scheme, and will, there-

fore, be an hour slow in the summer. There
i_. 12* ~9
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Fig. 6.—How the engraved dial looks.
Fig. 7.—The shape to which the dial is bent and
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Fig. 8.—A half size
view of a portion of
-the scale:

is no reason, however, why the dial should
not be marked to suit “ British Summer
Time ” if ‘the reader wishes. It is only
necessary that 12 o’clock should be marked 1
and one o’clock II, and so on throughout
the scale.

FOURTH EDITION.

REFRESHER COURSE
IN
MATHEMATICS

By F. J. CAMM
8/6, by post 9/~
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Making An Electric
Washing Machine

Constructional Details of an Inexpensive and Labour-saving Appliance

article was built mainly of components

THE washing machine described in this
obtainable from Government disposal

stores and odds and ends from the workshop -

and household. No lathe was available, and it
was designed so as to utilise only the simple
tools in the possession of the ordinary handy-
man. The design was also adapted to utilise
as much as possible articles and materials
that were actually available in the writer’s

home but, no doubt, other articles and
materials can be substituted in many
instances.

The cost of the machine will, of course,
depend to a large extent upon the amount
of material available.  The one described
cost about £,
account that most of the timber and ply-
wood used was already in the writer’s posses-
sion. The cost should normally be well
under £10.

The machine was constructed about fifteen
months ago, and has since handled, quite
adequately, the weekly wash of a family of
three persons. There were naturally “ teeth-
ing troubles ” to be overcome, but the reme-
dies for these have been incorporated in the
description. -5 :

Fig. 1 gives a general idea of the arrange-
ment of the machine, which consists of a
framework into which is built a wash-tub.
In the latter is an' agitator which is given
a backwards and forwards motion by means
of a shaft, working in a gland, through the
bottom of the wash-tub and .driven by an
electric motor,

but this sum takes into,

By “HANDYMAN "

Framework and Exterior Covering

The frame is composed of 2in. by 2in.
timber, mortised so as to form a square
cabinet. (This section timber was used
because a supply was available, but timber
of a smaller section would, no doubt, supply
sufficient strength.) The frame consists of
four uprights together with top and bottom
bars. At  approxi-
mately one-third of
the height, there are
four cross-bars, two of
which serve to support

Mainshaft (%5 silver steel)—
Lockmng pin for agitator (14 sitver stee/)‘__.c/---

pose, the wash-tub when fitted, should pro-
trude sufficiently above the top of the upper
cross-bars to enable it to be flush with a
plywood top, cut out so as to take the cir-
cumference of the wash-tub. Any cavity
between the rim of the plywood top should be
made good with plastic wood. To give a
neat finish, %in. by gin. batten can then be
fixed round the edges of the top so as to
take a square lid made up of {in. plywood,

—f

the wash-tub bearer Spacing collar and fixing pin —————— w1t y
E p . : o/oer
The one shown in the 34 regucer (brass) L " fllet
diagram is cut away . L
so as fo expose the ‘2 reoucer (briss)
construction behind it. 1° union
crews lock __———— ¢ 9

When all the other fg;’ﬁcj, = J;?,b,?c ,& ‘ (gatvarised)
work has been com- ol ]
pleted, plywood panel- g /ties packes with————— | P 3; barrel
ling can be inscrted to greased string Bt (oanensed)
complete the sides. i
Instead of panelling, 89ck-nut i
however, one of the

bottom apertures
should be fitted with-
a door to allow easy
access to the motor.
Other finishing work
which will be required
to the cabinet will be
the provision of a top
and lid, For this pur-

Washer

Wash=tub bearer.
(6"x 1" boara)

L6 °x 6 x1" board
screwed to bearer
to increase thickness

B R O e R TR O S R R

Frame top crossbar Sroe L T T eee— e N E d
Screw fixing ”'*, ?“ Bottom fittings 4
washtub to frame y ‘ Similar to top
H 1
Frame upright o K Pin through crank
2" x 2/‘J - : s and ma/n(;%aft
' b (44 silver steel,
washtubd . = ' i
(Dustbin 18% x IS 34)-—“. b Crank
! ' e
Handle : E Connecting rod = .
4 wingnut ; ; N
' (] »
! 1 o
Padde | g
(/1/0' boar: d) : E Shank of g
: .
8 H gesr wheel —
Cone from k : filed to fit I l | [ ;]
wash boller g : ;.;‘C-,l;eg o/),: { I — ! - =
. i : e motor crank oise
4gstator H : A . .
fixing plate 1 : Union Fig. 3.—Main shaft assembly (approx. } full
I'x 6" board - = b 2 Iebar size).
Frame crossbar Draw off coch fitted with a lifting handle.
- - It should be explained that the machine
Mainshatt crank—__| :\ described was designed to fit into a particu-
Connecting rod- . lar recess at the side of the sink in the
writer’s kitchen, and the general dimensions
HMotor board Motor disc crank may be varied to suit the existing conditions

(p/ywood 6°x 92)_

Motor board —— |
support

Motor

Frame
bottom member

Gear box

Fig. 1. — General
~elevation (approx. }
Jull size).
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—in fact, with a little ingenuity, the
mechanism could, no doubt, be built into an
existing gas or electric copper.

The Wash-tub

. The  vessel used in the present instance‘
was a galvanised dust-bin, 18%in. high by,

153in. dia. (A oopper cylinder, if available
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‘would, of course, be preferable.)” The handles
were removed and all the s€éams made water-
tight by sweating where necessary.

To support the bottom of the wash-tub, a°

piece of 6in. by 1in. board is fixed across the
middle of the frame from the top of one
cross-bar to the top of the opposite one.
This cross-piece should not reach the edges
of the cross-bars, but sufficient space should
be left 1o allow the plywood panelling to be
inserted later on. To the middle of the
underside of the cross-piece, another piece
of board 6in. by 6in, by 1in. should be
screwed so as to provide sufficient thickness
to allow a secure fixing for the gland which
is to take ‘the main shaft.

Two 1in. dia. holes are then cut in the
bottom of the wash-tub—one at the centre

Brush in new position 7/

484 pin and nut

New brush
support

nNew position

Lubrication
plate

Fig. 2.—Rear of generator, showing conversion
to motor.

to take the mainshaft gland and the other
to one side to take the¢ outlet pipe. The
wash-tub is then placed in the frame and
secured by means. of woodscrews driven
through the bottom jinto the cross-piece
and round the top into the sides of the
top cross-bars. Aluminium paint should be
applied round the screwheads to make them
watertight.

The holes in the bottom of the wash-tub
should then be continued through the timber
of the cross-piece.

Driving Shaft and Gland |

The arrangement of these is shown in
Fig. 3. The driving shaft is }in. dia. silver
steel, which is drilled and tapped to take the
pins for securing the agitator, spacing collar
(this is a piece of brass tube secured by a
6 B.A. pin) and the crank. The agitator
locking-pin should be inserted and screwed
hard home and the “spading collar fitted.

The gland is composed of ordinary hot-
water service ﬁmngs The central member
is a piece of 3in. int. dia. galvanised barrel
threaded oulsxde This 1s very tightly
secured in the central hole by means of the
back-nuts and washers. The faces of the
top washer and the bottom of the wash-tub
should be painted with aluminium pamt to
provide a waterproof joint. Before screwing
on the Iin. galvanised unions, holes should
be drilled in the,sides at the top and bottom
of these tapped to take two B.A. bolts
to serve as locking scréews. Each of the
smaller reducers (3in, int. brass) should- be
reamered out to take the in. dia. shaft, and
they should then be screwed tightly into the
larger reducers (in. int, brass) and secured
round the rims with solder. One of the
combined reducers is then screwed into the
top union.

The gland is now ready to receive the
driving shaft and the packing can be in-
serted from the bottom end of the gland.
A liberal quantity of thick motor grease is
first introduced into the space_round the
shaft, and round the latter string is then
wound and forced up by’ degrees into the

gy v
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gland by means of a long and.fine screw-
driver. Sufficient grease and string should
be forced in to pack the cavity fairly tightly

.and when the bottom reducer is inserted and

screwed home, it- will probably be found
that the shaft is a little stiff in rotating., but
this stiffness should wear off when the
machine is operated. If the packing of the
gland is properly done there should not be
the slightest leak when the wash-tub is filled
with water. The gland is then completed
by screwmg home the four locking bolts in
the unions. The object of fitting these bolts
and also soldering the small to the larger

‘reducers is to prevent any slackening when

the machine is working. It was found that
without these safeguards there was a strong
tendency to slacken off however tightly the
fittings were screwed. This tendency is, of
course, facilitated by the presence of the
grease in the gland,

The crank can be secured to the shaft by
means of its pin. The draw-off pipe is of
3in. inside dia. galvanised barrel, provided
with a right-angled bend and a socket to
take the draw-off cock. The arrangement

s:/ver stee/ pin

(crank bushed)
e —— DMy ——ind

C/‘ank

(I"x b5 ~ -l -

Duralumin) i = ;

//;' siver steel pin

Mainshaft

Connectmg rod
(/" x 44 Duratumin)

Motor board (! Yy p/ng\od)

D/sc crank
J’/ diam.

% silver steel
pin

Fig. 4 (above)— e
g . P
Arrangement of drive to Paadies; (1% boara)
mainshaft. e

Fig. 5 (right).—The
agitator (approx. } full

g

L]

size).
will be clear from
Fig. 1. The back-nut

inside the wash-tub is
cut down to half its
thickness so as 1o
reduce to a minimum
the amount, of water’
remaining at the bot-
tom of the tub to be
mopped out after use.

Wooa screws

The Driving
Mechanism

The motive power
is provided. by a
Bendix-type hand
generator (American Forces disposals) which
are obtainable from surplus storés. The
generator is operated by a handle through
a gearbox giving a reduction of about 60/1.
At the end of.the driving shaft of the gear-
box is a socker iin. by %in. by about iin.
deep into. which the square shank of the

maimnshart
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-the

securing paddies

to cone /

Mainshaft

/4 Stee/ disc showing recess
to take pin through
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driving handle is bolted. This handle
should be removed.

It is necessary to convert the generator
to run as a motor, The voltages which it
produces are 300 and 28 and only the low-
tension side is used for the motor. The
generator is first detached from the gearbox
and the H.T. brusheés and their seatings are
removed. The armature is then removed
and the leads . to the commutator at
H.T. side are carefully severed with
a safety-razor blade. The two leads from
the field winding are then soldered together
and Lound with insulating tape. It is
necessary to alter one of the brushes on
the L. T. side to a’ position at right-angles
to the other, and this is accomplished by -

-bolting across the brush supports at the rear

bearing-a plate drilled at the .centre to take:
the brush in its new position. Fig. 2 ‘'shows
the rear of the bearing plate and method
of fixing the new brush holder. The latter
is a strip of rin. by }in. duralumin which
is filed to the necessary shape to be accom-
modated in in the space available across the
top of the existing brush holders. The brush:
is secured in the new brush holder by means
of a.grub-screw inset at the rear (not visible
in the drawing. - A lug should be provided
to take a lead to the brush.

The motor should be reassembled and
tested by applying a current of 30 volts at
about-2 amps. to the two- brushes, when it
should run at a very high speed and with -
considerable power. If the test proves
satisfactory, the motor is ready for re-attach-
ment to the gearbox, but before this is done
it is advisable for the latter to be opened,’
and for an adequate supply of grease to be’
applied to the gears.

Power Transmission ~ -

It will be seen from Fig. 4 that_ this is
accomplished by means of a disc-crank fixed
to the driving socket.of the gearbox, which
transmits the power through a connecting
rod to the crank.on the driving shaft of the
washing machine, »-The disc used in this
particular case was .one of the spring-gears
of an old gramophone motor to which was
still attached the hollow spindle which had
accommodated the end of the spring. This
spindle was cut down and then filed square
so as to fit tightly into the square socket
in the shaft of the gearbox The hole in
the latter was drilled out to }in. and tapped

Cast iron boss

Lifting handle Wing nut

’/4' Sitver steel pin
through mamshaft

Cone from
wash bovler
galvanised
sheet iron

to take a silver steel pin so that the disc
could be bolted firmly into position. .The .
sizes and materials used in the construction
of the connecting rod will be clear from the
drawing.

It is now necessary- to assemble the com- .

penents in their places, below the wash-tubi
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TFo carry the motor and gearbox, a motor-
board of 6in. by }in. plyboard is constructed,
the length being equal to the dxstance
between the inner face of the frame uprights.

The motor-board is supported by two pieces

of 2in. by 1in. batten, screwed rigidly to
the inside faces of the two uprights at such

a height as will enable the connecting rod-

to be in correct alignment with the main-
shaft crank, The motor-board is secured to
its supports by means of four }in. carriage
bolts, but its correct position will have to be
fixed tefore the holes for these are finally
drilled.

It will be found that the main bearing
in the gearbox projects about %in. above the
face of the latter, and a hole should te
drilled in the exact centre of_ the motor-
board to accommodate this, when_the gear-
box can be tolted securely to the board by
means of the lugs provided. The four holes
to take the }in. carriage bolts should also
be drilled in the motor-board at- this stage.
The disc is then bolted into position, the
motor-board placed on -its supports, the con-
necting rod placed on its two pins and
secured by lightly screwing up the fixing
nuts.
backwards and forwards until it is in its
correct position, when it can be temporarily
secured by clamps to its supports whilst the
positions of the mounting holes are marked

The motor-toard can then be moved’
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on the latter.. With the motor-board in its
correct position, it-should be possible to
rotate the disc- by--hand fairly easily so that
the power is transmitted to the crank
thropgh the connecting rod quite smoothly
and without any jarring, If the centres of the
main shaft and the driving disc are ‘the
distance apart indicated in the drawing, the
mainshaft should have a backwards and
forwards motion -through about 60 deg.,
which at -the speed given by the motor
supplies adequate motion to the agitator,

The Agitator A

The construction of this is made clear in
Fig. 5. For the purpose of the turntable
use was made of a galvanised sheet-iron cone
of the type that:is usually found at the
bottom of most wash-boilers. To this are
screwed four - wooden paddles of - the. shape

‘and size " indicated . (only two of these are

shown in Fig. 5. It is necessary for the

.agitator to be easily removable so as to enable

the bottom of the fub to be washed out,
and for this purpose use was made of the
device shown in the diagram—a circular
steel plate bolted to the bottom of the cone
with slots cut out at the sides of the central
hole to take the locking-pin set in the main-
shaft. To the top of the cone was bolted
an’ old cast-iron boss from -the workshop
scrap-box. This was to increase the weight

-point is very great,
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of  the agitator_and also to strengthen the
central joint. . It must be emphasised. that
whatever arrangement is adopted the fixing

of  the agitator to the mainshaft must be

designed to give the maximum possible
strength, because when the machine is
working. the strain exerted by leverage at this
The lifting handle is
of the type obtainable at surplus stores, with
the arms extended if necessary by the addition
of pieces of tube to give the necessary
clearance. The agitator is secured to the
mainshaft by means of a wing-nut.

Electrical Connection

The power for the writer’s machine is pro-
vided by a main’s transformer, with L.T. out-
put of 30 volts 2 amps.. To avoid conveying
H.T. current to the machine the transformer
is installed near_the mains fuse box, and
only the L.T. leads are taken into the kitchen
to the machine. . The wires are led into the

machine_through one of .the side panels, but

one lead is broken to take the on/off switch
which is situated at the top of one of the
upper panels.-

The outside of the machine can be painted
with-a gloss finish to give a clean washable
surface. As regards painting the interior of
the wash-tub and the agitator, it is probably
better to leave the interior galvanised surface
untouched, but the wooden paddles on the
agitator should, of course, be painted.

Shaded-pole Motors

Their Design and- Performance

HADED-POLE motors are an A.C.
S type only, and they are confined in
the main -to small sizes, and where
only a weak starting torque will meet the
case, such as fans. Although the writer has
knowledge of them being used as electric
gramophone motors, and even being put to
use in washing-machines with ratings of
from 1/10th h.p. to 1/6th ‘h.p.

Design

Shaded-pole motors invariably have stators
of the “salient-pole” type, and are mostly
to be found as -multipolar for slow -speeds,
usually 4-pole for a speed of about 1,500
r.p.m-

Each pole is provided with a slot into
which .is fitted an endless copper band, lhe
effect of which is to set up * eddy currents *
in partial opposition to the main currents
being set up in the pole. This produces
a time lag between the magnetisation of the
polar face as a whole, and that portion of
it separated by the shadmg loop, resulting
in a sliding flux across the polar f’ace giving
r'sz to a moderate starting terque which
influences the rotor to monon

The rotor is of the “ squirrel cage ” type,

consisting of a slotted drum, carrying copper- -

or brass rods in place of wmdmgs, these -rods

being -shorted at either end of the rotor by’

rings of the same material.

Speed

The speed of this type of motor is governed
by the frequency of the supply and the
number of poles in the stator; the speed
is given by the formula:
Supply frequency 60 secs. to produce

" Pairs of Poles revs. pef min.
8.

sup;)ly of 5o cycles per sec. with 4-pole
motor will glve a speed of: -.

50 = .p:m.
3 x 6o 1,500 I.p:m :

By A. G. R. DIXON

Allowance must be made’ for.the efficiency
of the motor and the drag on the rotor, and
it is usually found necessary to allow 3 to
5 per cent. reduction in speed, so
practical cases it -will be found that the speed
on load for this type of motor will be about
1,425 to 1,450 revs. per. min,

Shadmg
foop
slot

Diagram of
stator and
rotor for a
shaded~pole
mo:or.

Efficiency

Shaded-pole motors consume heavy current
for the horse power produced ; in effect, a
loss in heat of about 75 per cent. of cur-
rent consumption is by no means uncommon,
and this is quite heavy. when one considers
that a 1/10th h.p. shaded-pole’ motor will
consume around 300 watts on load.

A comparative efficiency may be made
using the following example: =

An ordmary 1/10th h.p. alternating
current motor “is usually rated as being
approximately 45 per _cent. efficient, con-
sumring 170 watts, shown by the formula:

100%
746 watts = h‘ff" x rated eff. = -
(being. 1 h.p) Gl of class
¢ of motor
Consumption
in watts,
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in all

! 1/6 or 7/10 by post from the offices of

Using this ‘formula, for the shaded-pole
motor consuming 300 watts, we have (substi-
tuting consumption for class efficiency): -

746 X = Le RS s 24.869, eff.

10 300
(approx.)

Whereas a 1/10th h.p. is purely 74.6
watts, it will be seen that th: remaining
225.4 watts is dissipated in heat within the
motor.

Points on Construction

Owing to the heat dissipation of ths
type of motor ii is advisable that the end
shorting rings be either welded, or have
the ends of the cage rods riveted over, as
soldering is liable to come -undone. With
field coil connections, if welding cannot be
undertaken, a high melting point tinman’s
solder should be used.

This type of motor is usually designed for
a specific purpose, and is mostly inefficient
unless used on the job for which it has been
designed: While it will stall if overloaded,
it will also run very hot if underloaded.

The main advantage of the shaded-pole
motor is that, where a small rated motor is
required they can be produced quite cheaply,
because there is no such cost as starting
windings, brush gear, etc.,, and their upkeep
is negligible, faults being almost non-existent.

Motors having permanent magnetic poles
are unsuitable for conversion owing to the
fact that they have *‘ permanent poles,”
whereas = with . shaded-pole motors it is
required that the poles can have the mag-
netisation of the pole face altered, i.e,
retarded, to give starting motion.

Other motors may be converted to shaded-
pole, but for ease of construction it is
adv1sed that only salient-pole types be used,
in this case the slots for the copper shading
loops should be cut in the pole off-centre.

The Totor may be constructed from the old
motors armature, with copper rods inserted
in -the -winding . slots fitted as previously’
mentioned.

EVERY. CYCLIST'S POCKET BOOK
3rd. Edition

this_journal.
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‘Preparation of —m
Microscope Slides

Details for Mounting and Ringing and Making a Ringing Turntable

N a recent issue of PRACTICAL
MEcHANICS details were given for the
construction of a microscope, I built

this and the finished instrument proved to
be so fascinating that I decided to prepare
permanent specimens of ‘the objects examined.
It is for those readers who have built this
-instrument, but who may not have the know-
ledge of the technique of making microscopic
preparations, that this -short article, which
covers the essential facts, is written. It is not
intended to cover the whole of the subject
but merely to introduce it and to give readers
a guide to books for more advanced study.

Pin
(Mild stee?)
Fig. 1.—The

base
wood block.

constructed from heavy

Slides and Cover Glasses

Objects for microscopical examination are
“ mounted ” on strips -of thin.glass, 3in. x
1in. X I/16in, approx. and are protected
from damage by thin glass slips which are
generally 1/64in. thick and can. be obtained
in circular or rectangular form ; the circles
are best for the amateur.

Mountants and Mounting

Many objects may be mounted in the dry
state, but” for others, such as small insects,
thin ‘slices of plant stem, and countless differ-
ent thirigs that it may be wished to examine,
it will be found an advantage to have the
objects in ‘a liquid of scme. sort. Whenever
this method is’ used, the liquid is called the
mountant, Mountants range, according to.
their suitability for the job in hand, from
ordinary water to resinous materials like
Canada Balsam, etc. The actual technique of
mounting is quite simple ; the glass slip is
thoroughly cleaned and a small quantity of
the desired mountant is placed in the centre
of the slip and the object is gently lowered
into it and arranged in the desired position,
using a needle_ The ;}r"dé“v'iously cleaned cover
glass is now very carefylly lowered into place
and the mount placed in a slightly warm

By S. M. CHARLETT, FRMS.

place to allow any air bubbles -to escape: If
the mountant is of a resinous nature it must
‘be left-in a warm place for several days to
allow the solvent to escape and leave the
object imbedded in the solid resin.

Ringing

When the above stage is reached, i.e., when
the mount is dry, the appearance may be
enhanced and the life of the mount prolonged
by making a ring of a waterproof substance
around the edge of the cover glass, This
process is known as “ringing ” and is best
dons on a turntable made for-the purpose.
These are fairly expensive to buy and
instructions are given for the construction
of a suitable table which the writer has
found invaluable for this sort of work.

The operation of ringing is quite simple ;
the slide to be ringed is clipped to the turn-
table and adjusted so that when the latter
is rotated the cover slip still appears circular
and does not wobble, A small camel-hair
brush is then charged with the ringing agent.
I prefer to use the black lacquer that one
can obtain fairly cheaply from any good paint
shop, and the turnmtable is set spinning at
about 100 revs. a minute; it must not rotate
too quickly or the ringing agent will be
thrown off the cover glass. When the table
is rotating properly the, wrist is rested on the
body of the table .and the tip of the brush
is applied to the edge of the cover glass
and if the slide has been properly centred a
neat ring will be made around the edge.

Although the details given are for a mount
using a reSinous mountant, the same details
apply to a liquid such as water.or a gelatine
medium. The only precautions necessary are
to ensure that all surplus liquid is removed
from the edge of the ‘cover glass, and to

apply the brush lightly to ensure that™ the
glass does not slip.

For additional details of various mounting
agents, etc., the reader is recommended o
read Peacock’s book * Elementary Micro-

Pian of clip

e
i o
—— L
Elevation 5
Elevation Srice Chp
Figs. 2 and 3.— i 3
The brass turntable Ei -
and clips _for holding ] ;
shdes. Clip in position holding

slide to turntabke

technique,” which® cait "be '’ found "ih"i most
public libraries.

¢
.

The Turntable

The base is_constructed from a block of
any heavy woed 4g. the sizes shown in Fig. I.
The actual ,ta'Blest made of brass to con-
form to ths details given in Fig. 2, and any
garage will-tugn it down for a small fee. The
steel spigot- should be erected as upright as
possible to ensure true running. The clips
for holding the slides to the table (Fig. 3)

are of the simple push-on type.

Envg -

4 -
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Says Boffin : . Something’s gone completely haywire—the Ministry asked me for a synthetic
EGG plant !> =~
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LIGHT AND HUMAN VISION

l—The

The Various

Yy T is not proposed to dissect the brain,
I only to give some inkling of its won-

derful versatility when working in co-
operation. with its chief reporter *the
sense of sight.” It is not desirable to describe
at length the technicalities of the eye, but
there are two functions that must be briefly
outlined in order to help us in our discussion
on light and vision.

“The first function is a purely psycho-
optical one and is termed “ accommodation.”
It is the ability of the crystalline lens (Fig.
1) to increase or decrease the curvature of
its ‘anterior surface. This is_really due to
the action of the suspensory ligamen: which
is attached to the outer or anterior capsule
layer of the lens. According to Helmbholtz ;
when the eye is at rest, the suspensory liga-
ment is in a state of tension, thus tending
to flatten the outer surface of the lens. This
enables the eye to view distant objects. When
a near object comes under scrutiny the sus-
pensory ligament relaxes, allowing the outer
surface of the lens to bulge or increass its
curvature, As this happens, the diaphragm
called the iris contracts and the orifice or
pupil in-its centre becomes smaller, thus
confining the incoming light-rays to the more
highly refracting part of the lens. In this
article we are mainly concerned with the
manner in which the brain controls this
“ accommodating ’ function—the way it
decides at what distance a viewed object is
situated. Let us see what happens as the
light-rays impinge on the light-sensitive
membrane called the retina: As there is no
intermediate image, a real image is formed
on the retina, which is inverted (Fig. 2).

Suspensory
llgoment

Retina
Crys talline
lens

Iris -
The orifice in the
centre /s the pupil,

Fig. 1.—The human eye.

The brain receives this image and with
astonishing speed rectifies and interprets it.
Even so, it is not able to overcome the illu-
sion of “ perspective ” contained in the image
(Fig. 3) caused by the rectilinear propagation
of light. But from its vast store of experience
gained through the other senses—particularly
that of touch—it knows that perspective is
but an illusion. Indeed, the astuteness of
the brain enables it to transform the apparent
disadvantages of such an illusion, into dis-
tinct advantages. It uses it skilfully as a
measuring rod of distances and magnitudes.
The second function of the eye we must
deal with, seems to be rather a psycho-opncal-
cum- psycho -physical operation. It is
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Srain in Action

Functions of the Brain in Relation to the Eyes

By WILLIAM ELLWOOD

termed “ binocular vision ” or depth per-
ceiving vision. This helps the brain to dis-
tinguish whether a pair of apparently identi-
cal objects are really of the same size and at
quite close range, or whether one is larger
but appears the same size as the other due

Plane of
eye-/eve/

T

Position
of eye

Fig. 2.—The inverted image.

Lines of sight
to it being placed a
little further away.
The sketches will
help to clarify “the
operation.

If the two eyes cf
a person view object
“A” (Fig. 4), the
angle @ subtended
at each eye by the
object, will be equal,
and present the
retina with an image
of a certain diameter.
The angle 0, which
is contained between
the lines of sight of
each eye in relation
to the object, dictates
the extent to which
the feyes must con-
verge iIn .order to

Fig. 4.—Excessive
convergence.
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view the object in its entirety. When
the eyes view object “ B ” (Fig. §), the angle
0 .remains the same as it was for object
‘““A,” and the retina receives the same size
image of “B” as it did of “A”; but
there is a difference. Angle 6, is greater
than angle 0, with the result that the eyes
converge less when viewing object “ B ” than

Light-rays

Inverted
—~— /'mage
formed
on retina

Fig. 3.—Two examples giving a general idea
how the illusion of perspective is formed by
rectilinear propagation of light.

when observing “ A.” This difference of
convergence is pounced on by the brain, and
it immediately deduces that “B” js.larger
than “ A ” but is viewed at a greater distance
than “A,” hence the similarity of size.
However, binocular vision has its limita-
vons. If apparently similar objects are viewed
at a considerable distance, the angle @,
becomes very small, and the difference in

Eyes

Fig. s.—Moderate convergence
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convergence of the eyes when viewing the
objects is so minute, that the brain has difh-
culty in assessing the various distances and
sizes, Be this as it may, the brain, ingenious
mechanism that it is, does not admit defeat
but presses into service its acquired know-
ledge of perspective.

If two white discs, “D ” and “D,” (Fig.
6), are viewed with no other objects visible
and at a distance beyond the efficient range
of binocular vision, the eye and brain would
be defeated; but should the two isolated
discs be ser amidst other reference bodies that
afford lines of perspective, such as in Fig. 7;
the relative magnitudes may then be assessed
by simple comparison, “D” is obviously
very much larger than “D ,” We could
mention, of course, the extra atmosphere
through which light from “ D” must pass,
but for our purpose, it can be classed as
belonging to the group of reference bodies
and therefore is not present when we con-
sider Fig. 6.

The decisions of the brain arrived at by
this power of comparison, affect the sus-
pensory ligament and the iris, which in turn
control the curvature of the lens and the
amount of light admitted to the retina.

If, in the general field of vision, light
rays from an unidentified object enter the
eyes, the brain becomes curious and instinc-
tively takes note of the object, as, placed

- NEWNES PRACTICAL -MECHANICS
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Fig. 6.—Two isolated white discs.

fairly close as suggested by binocular vision
or distantly as judged by its position in the
general pattern of perspective, Should the
object be judged as a distant one, the brain
causes the lens to decrease their curvature,
thus allowing all available light-rays from
the object to enter the eyes, to the exclusion
of the majority of other sources of light.
The brain thereupon makes its analysis.
As may be gathered from the foregoing,
immediately a logical pattern of perspective
is absent when viewing objects at a great
distance, the eye and brain are in trouble.
Such is the case when a small star or planet,
relatively near and of moderate luminosity, is
compared with a giant star at an immense
distance and possessing great luminosity. The
two may look identical. An appreciation of
perspective is then rendered useless, and the
brain approaches the problem from a new

> =Sy b
Fig. 7.—The discs set amidst other reference
bodies.
angle. It relies more and more on reason-

ing ; a much slower method than the former
procedure, but a vastly more accurate one.
We refer, of course, to the science of applied
mathematics. For some years now the
spectroscope has enabled the brain to ascer-
tain the magnitude and other characteristics
of numerous stars and nebulae—but this
subject will be dealt with next month.

Details of the
simple  copying
process

Bromide peper
(film downwards)

T first sight it would appear essential
to use a camera for copying such
subjects 4s the page of a book by

photography, but by making use of the
method described below, it can be done
without camera or film. It is called the
“ Player-type Process,” after the name of
the inventor and is very useful for copying
articles from a book, to avoid the work of
writing out the copy, or cutting out the
article and spoiling the book. You may, for
instance, copy an interesting page from a
library book; it does not matter if the paper
is thick or thin, or whether it is printed on
both sides. Tllustrations can be reproduced
as well and it is possible even to copy
photographs, although the results are not
likely to be as satisfactory as a proper
camera copy in such a case.

As we are not making use of film, we
naturally require some other light sensitive
material, and will use bromide paper. The
most suitable for this work is thin paper
made specially for the purpose with a very
contrasty sensitive emulsion. If. this paper
is not stocked by thé local photographic

.

Copying Without a Camera

An Ingenious Idea for Copying Articles

from Books Without Damaging Them

dealer, he could probably obtain a supply
to order. Alternatively, any contrasty
grade of bromide paper will give reasonably
good results, provided it is not too thick.

The Method

Let us suppose that we require a fascimile
copy of a page from a book. First lay a
piéce of bromide paper—sensitive side down-
ward—on to the page to be copied and hold
it down with a fairly thick piece of glass.
The glass may be weighted by standing a
weight at each corner if necessary, so as to
bring the bromide paper into close contact
with the printed page. Arrange the assem-
bly under an electric lamp, as shown in the
illustration; all this must, of course, be done
in the dark room by red light only. Make
the exposure by switching on the electric
lamp, thus exposing the bromide paper
through the back. This, perhaps, sounds
rather a silly thing to do, for obviously, the
bromide paper will be “fogged” all over;
but never mind that. Make a trial exposure,
and when you get the exposure right you
will find that although the paper is fogged,
the part corresponding to the whole back-
ground is much denser than the lettering,
which will be easily visible by transmitted
light.

This depends upon several conditions,
such as nature of copy, speed of bromide
paper, thickness of bromide paper, the type
of lamp used and the distance of the lamp.
As an approximate guide, the exposure
should be about three seconds, using con-
trasting bromide paper, on a clear copy from
a magazine printed on good white art paper,
with a 4o-watt lamp at a distance of 30in.
from the book.

After exposure the bromide paper should
be fully developed in the usual manner, with
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a foggy looking negative image as a result.
This paper negative is then fixed, washed
and dried. :

Making the Positive

This is done by placing another piece of
the same bromide in contact with the nega--
tive—emuision to emulsion—and exposing
in an ordinary printing frame through the
negative. In fact, you just make a bromide
print in the ordinary way. The exposure
this time will take a lot longer than beforc,
owing to the heavy veil of fog on the nega-
tive, something between 30 seconds and one
minute will probably be about right for a
first trial.

The Best Results

When this print has been properly
exposed and developed in the ordinary way,
a good clear copy of the original page should
result. The best results are obtained from
a good black image on smooth white paper;
creamy-coloured rough paper will not be
satisfactory. In such cases there will be an
improvement if the first exposure is made
through a slightly tinted yellow glass screen,
but the colour must not be very deep, or no
results will be possible.

This has not been tried, but probably a
similar result to that obtained by using the
screen could be achieved, by using an oil
lamp for making the first exposure. This
would necessitate considerable increase in
exposure, but would probably give improved
results.

Do not be discouraged if your first
attempt is not satisfactory, and make several
trial exposures on small pieces of paper
before risking a full' size sheet, otherwise
your failure may become rather expensive.



462

NEWNES PRACTICAL MECHANICS

August, 1953

Makin3

Bellows

The Forming of Varying Shapes and Sizes

Y

A

: Fig. 1=—~Two
. views of square

& bellows.

stiff cloth, leather or imitation leather.
Leather 1s undoubtedly to be pre-
ferred where cost is not a consideration.
However, stiff cloth or even good quality
paper can give good service.
1t is possible to make bellows of practi-
cally any shape—square, oblong or any
straight-sided figure provided it has an equal
number of sides. Thus nearly round bellows
could be made by increasing the number of
sides as far as practicable, Straight-sided
bellows (where the peaks of the folds on all
the sides are in a straight line; whether the
bellows are square or tapered), can be made
from a single shéet of paper. Where a curve
is wanted, or a change of taper required,
more than one piece of material must be used,
usually four, but this varies’ --The length of
the flat sheet from which the bellows are to

.BELLOWS can be made from paper,

o et

sheet.

foXe ¥
—A-*'

2.—Prelimimary layour of the
e

i

ﬁig. 4.—Method of marking out.

be made requires to be two and a half times
the length of the extended bellows. They can
be extended farther, but the folds may be
displaced and- will fail to collapse later.
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Fig. 3.—The fold graph.
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Square Bellows

Fig. 1 illustrates a square bellows having
internal dimensions of X by Y, and the
preliminary layout of the sheet is shown in
Fig. 2. The spaces “ A are equal to the
width of the lines crossing them, which are
equal to the depth of one fold. The fold-
depth can really be anything, but the graph,
Fig. 3, can be used for finding a convenient
figure. The space “B” at the end of the
sheet is a flap for securing to the other edge
to form the first tubular construction of the
bellows, and can be any convenient size
according to the material used, and is usually
between #in. and %in. in width. These mark-
ing lines should be made lightly to avoid
scoring where it will not be required. Having
laid out the whole sheet, score in the diagonal
lines and certain of the straight lines with
a blunt edged tool, as shown in Fig. 4,
the second lines being shown heavily, Then
turn the sheet over and score the remaining
lines, which are only straight ones, and
although -that side is not marked, the posi-
tions where the scores have to be made can
be seen by the score marks already made on
the other side. The second series of score
marks are indicated in Fig. 4 by the faint
lines. The side of the sheet shown in Fig. 4
is the inside of the bellows, and this should
be remembered when making-up. The
securing flap “ B must also be scored to
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follow on, so that its “ vees ” fit the  vees ”
at the other edge. The flap can now be
pasted up and the edges brought together,
the sheet forming a tube, no effort being
made at this stage to form the folds.

Manipulating the Folds

When the paste has set, stand the bellows
on one end and manipulate the folds into
position, Press the first scored lines inwards,
and at the same time flatten the diagonal
scores at each end. Then do the next lower
pair on the adjacent sides, and so on down the
tube. When the last folds have been done,
place a piece of wood on the top and press
downwards or leave for an hour or two
under a heavy weight. The end folds of the
bellows, instead of being creased diagonally,
can be folded up square as shown at the
top of Fig. 1, this allowing the bellows to
fit either over or inside the framework.

"‘Tapered bellows require a layout made
on the same principles, but each side must
be marked out individually from a line drawn
down the centre of each side. The con-
struction is shown in Fig. 5 and the com-
pleted bellows in Fig. 6. It should be noted
that the strips “ A >’ which form the corners
of the bellows are parallel and all the
diagonal creases. are of the same angle, i.e.,
45 degrees.

4 %
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Fig. 5 (above).—The layout
Jor tapered bellows.
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Fig. 6.—Comple-
tion of tapered
bgllows.
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Mr. A. Holley’s
model yacht.

NEWNES PRACTICAL MECHANICS

organised by the Powers-

Samas Sports Club,
associated, of course, with the
well-known manufacturers of
accounting machines, was held
on May 16th and 17th at the
Croydon works of that firm. It
was our pleasant task to judge
the model section, which was
sub-divided into aircraft, trans-
rort and general models.

There were no less than 700
exhibits of extremely high
quality, a tribute to the diversity
of interest and versatility of the
Powers-Samas employees. The
judging was, indeed, difficult,
and we found so many of the
entries of equal merit that we
awarded special prizes in the
three seztions we judged. In the
ultimate, the first prize in the
aircraft section went to Mr.
C. E. Hayden for his 75 c.c.
diesel and the second to Mr. E.

E ————— — THE handcraft exhibition

(Above) Mr. S. England’s
model farm and camp.

(Left) A model power hack-
saw by Mr. C. Quiney.
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The Powers-Samas
Handcratt Exhibition

By THE EDITOR
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Morris for his solid-scale Gloster Javelin.
Special prizes in this section went to Mr, A.
Woodworth for his diesel-powered model
aircraft and the second to Mr, E. Morris
for his solid scale Vickers Swift. Highly
commended were Mr. L, B, Loder, R. W.
Bridger, W. J. Spellen, E. Morris - and
C. E. Hayden.

It will be seen that some competitors had
more than one entry.

In the transport section, first and second
prizes went to Mr. J. Gooch and Mr. J.
Cochran respectively, for a model of an
admiral’s barge and a contractor’s locomo-
tive, with special- prizes to Mr. A, Holley
for a model yacht and Mr. W. R. Bridger
for a 1.3 diesel-engine motor-launch. _

Mr, R, Holme, R. W. Bridger and
W. Marshall were highly commended, The
general section was well supported with a
wide variety of models, the result being that
Mr. S. England took first prize for his model
of a farm and camp, but this was so in
merit to the model power hacksaw made by
Mr. C. Quiney that we awarded another
first prize, awarding also one second and
two special prizes to Mr. A. Hinz; Mr.: W.
Plummer and Mr. V, Knight for models of
a dolls’ house, a zoo and a lantern clock
respectively. . Special prizes were awarded to

A partly finished model
traction engine

Mr. C. Laidlaw for a photographic enlarger,
Mr, B. G. Bellringer for a full-size saloon
side-car body, Mr. P, Blizard for a kayak,
and Mr. A, G. Orchard for a spring com-
putor of great practical use and which is
likely to be marketed, Highly commended
were Miss E. W. Bishop and Mr. Bishop,
Mr, S. Timms and Mr, R. Whiting.

The photographs on this page illustrate
some of the prize-winning exhibits.
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Car Battery Charging Confrol—

The Dynamo, the Function of the Cut-out, and Compensated Voltage Control

organisation for the production, dis-

tribution and consumption ‘of elec-
tricity. It is very like a commercial generat-
ing station, with the houses, shops and fac-
tories replaced by the lights, starter and
ignition system. The .conditions of service
are, however, more arduous ‘than those met
by the power station, since the dynamo speed
cannoi be co-:trolled and no operator can be
carried to compensate for fluctuations in
demand from the consuming uvnits. The
engine-driven car dynamo will vary in speed
from zero to 4,000 revolutions a minute,
and its output will vary accordingly.
‘The consumer demand will vary f{rom sum-
mer to winter and from moment to moment.
Electricity will also be required when the
engine is stopped, so that a means of storage
becomes necessary. With the introduction
of a storage battery the position is simplified
in that small variations in demand can be
accommodated by the battery. It is now
necessary to prevent the dynamo {rom burn-
ing itself out at high speeds, while giving
an adequate output at low speeds and to
maintain the battery in a good state of charge
without allowing it to become either over-
or under-charged. This control must be
done automatically without .requiring the
attention of the driver.

THE modern car contains a complete

The Control Unit’s Job

The functions of the control unit can best
be summarised as follows:

1. To prevent the battery from discharging
through the dynamo windings when the
dynamo voltage falls below that of the bat-
tery due to low speed.

2. To prevent the dynamo voltage rising to
a dangerous level at high speed.

3. To prevent the dynamo current rising
to a dangercus level.

4. To control the dynamo output current

Resistance
Switch
/

Lights

Fzg. 2.—Third-brush dynamo circuit.

in accordance with the needs of the battery
and other items of the electrical installation.
These requirements may sound formidable,
as indeed they are. Perhaps the average
owner is not aware that so much is being
done without his attention being required.

The Dynamo

The dynamo consists of two esseatial parts,
the armature, and either magnets or other
means of producing a magnetic field. On
the armature shaft are built a set of soft iron
stampings, so cut that grooves are left on
the outer surface to take. the coils of insulated
wire, Each end of each coil is connected to
a commutator bar. As the coils are rotated
in the magnetic field, a voltage is induced
in them which is rectified by the commu-
tator and picked up by the brushes.

The magnetic field is provided by the field

By F. J. FULFORD

coils, which are wound on yokes attached
to the carcase of the machine. The field
is fed with current from the main output.
Once the dynamo has been designed, there
are only two means of .altering its voltage.
First, its voltage will increase as the speed
of rotation increases.. Since this speed will
always be varying with engine speed, it .is
necessary to control the second variable if a
steady voltage is to be maintained. This is
the strength of the magnetic field. The

stronger the magnetic field the greater the:

Output to
battery

- 70 chassis

DOynamo +

Fig. 1.—The cut-out.

dynamo voltage. It is therefore necessary
to reduce the current flowing through the
field coil as the rotational speed increases.
Controlling the field voltage offers a ready
method of making the dynamo output suit
the needs of the moment, and this is the
method adopted.

The Cut-out

The cut-out (Fig. 1) performs the first of
the duties required of a control unit. It is a
switch which breaks the circuit from the
dynamo to the battery when the former is
either stationary or rotating so slowly that its
voltage is lower than that of the battery.
The contacts of the switch are so arranged
that they are held open by a spring. A
coil, connected across the dynamo output,
exerts a magnetic field, the strength of which
depends upon the voltage across it. This
magnetic field attempts to close the contacts
against the pull of the spring. The strength
of the spring is such that it is just overcome

when the voltage of the dynamo is sufficient:
When this-

to give a small rate of charge.
voltage is reached the contacts close. The
coil which does this is wound on the core of
the cut-out, and it is known as the voltage
coil. There is also another coil wound on
the same- core, but made of a relatively few
turns of much thicker wire. This is the

current coil, and it is connected so that the-

current ﬁowing from the dynamo passes
through it when the contacts close. When

current flow is from dynamo to battery, the .

magnetic pull of this coil is in the same
direction as that of the voltage coil, and it
helps to hold the contacts closed. If, how-
ever, the dynamo voltage drops below that of
the battery because its speed is reduced or a
fault has developed, the battery will start to
discharge via the current coil and the
dynamo. The current through the coil will
now be in the oppesite direction and its

magnetic field will assist the spring to over-.

come the pull of the voltage coil and open
the contacts, separating the dynamo from
the battery.

* The cut-out in no way affects the charg-
ing rate. It is.purely an automatic switch

www americanradiohistorv com

to disconnect the dynamo when its speed is
not high enough to give an adequate voltage
output.

Third Brush Control

One of the remaining functions of the
control unit is to arrange that a desirable rate
of output shall be. produced by the dynamo
when the engine is running at a normal
speed. This was formerly done by intro-
ducing a third brush to the dynamo, to which
one end of the field winding was connected
(Fig. 2). In this arrangement an increzse of
speed did not result in a build up of voltage
beyond a certain point, depending on the
position of the third brush. The explana-
tion of this is complicated, but it will be seen
from the diagram that the whole output
voltage is present at one end of the field
winding, while the other end is tapped in
a fraction of the way around the armature
by the third brush. At low speeds the field
reccives a proportion of the output voltage,
but at high speeds, distortion of the magnetic
field is pmduced which reduces the field
winding voltage.  This is satisfactory in so
far as it allows an output which rises fairly
rapidly as the engine speed increases from
tick-over, remains constant at medium speeds
and falls slightly at high speeds. It con-
trols the dynamo .output with relation to
speed, but takés no account of the demand
of the electrical equipment for current. A
manually operated switch has to be intro-.
duced which allows full output when the
lights are in use but switches in a resistance
to the field circuit in the * half charge > posi-
tion. In the “full charge ” position only
half of the resistance is in use,

With this system control is not all that
could be desired, and it is not fully auto-
matic. It has now been swept away by an
improved method of control, and.is only
found on older cars.

Compensated Voltage Control

In order to understand the operation of the
more modern types of unit, it is necessary to
understand what is meant by “ inductance.”
A number of turns of wire wound on a
magnetic former will appear, if introduced

-

T

Regulator

O A

j.}.,.

Dynamo

Cutout
Fig. 3.—Two brush dynamo and regulator,

into an electrical circuit, to resent a change in
the value of the current ﬂowing in that circuit.
If the voltage across the coil is raised, some
of the current is stored in the magnenc field
of the coil, and hence the current does not
rise immediately. Similarly, if the current
tends to decrease, some of the magnetic field
collapses back into.the coil, trying to main-
tain the current. Thus a change of voltage
across a coil does not result in an immediate
change of current, but there is a time lag.
It will be realised that a dynamo consists of
turns of wire wound on a magnetic former,
and it behaves in this fashion, It has induc-
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tance. It is the current in the field coil
which is important in this instance, and a
change of current will .lag behind a change
of voltage across the coil. * The action may be
likened to a petrol engine driving a heavy
flywheel, in whizh the action of opening the
throttle corresponds to increasing the voltage.
The speed of the flywheel represents the
current in the coil. * If the throttle be
opened, the speed of the flywheel will take
time to build up, but when it has done so it
will have stored up energy which will main-
tain the speed of the flywheel after the
engine power has been reduced.

We now consider a dynamo circuit which
contains a resistance in series with the field
winding. The resistance may be shorted
out by a switch. Assume the dynamo to
be running, with'the resistance in the circuit,
The voltage across the field coil will be
reduced by the resistance, and so the output
of the dynamo will also be reduced. If the
-switch is closed, thus shorting out the resist-
ance and allowing the full dynamo voltage to
reach the field winding, a build up of current
will occur in the field coil. This build up
will not be sudden as was the increase of
voltage, but will be delayed by the inductance
of the circuit. In a pracucal circuit the
switch is replaced by a pair of vibrating con-
tacts,” which bridge the resistance. It is now
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sharp, but will be gradual be-
cause of the inductance of the
coil. This time lag is very
important when it is con-
sidered what will happen if
the speed of the contacts is
increased to a point where
the time of operation is
shorter than that required
for the current build up to
be completed. Fig. 5 repre-

fb s rewdoinvnsnmnnnar
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Time
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necessary to consider the contacts vibrating at
a low speed, continually putting the resist-
ance into circuit and shorting it out. -~ This
will be done, however, at a speed which will
give plenty of time for ths current to build
up and reach a maximum each time, before
the contacts open again.  The output vol-
tage will be somethlng like that represented
in Fig. 4, in which the time A-B represents
the time required for the voltage increass on
closing the contacts to be reflected as a cur-
rent increase in the field coil. The current
in the field coil, and hence the dynamo output,
will rise and fall as the resistance is switched
in and out. The rises and falls will not be

4 and §5.—Output voltage curves.

W A L R
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sents the build up part on a
larger scale. Before, we were
thinking of the contacts
closing at A and op:ning
again at C. Now, they are
going to open again before the point B
is reached, say at D. The voltage now
starts to fall away again at this point instead
of continuing up to B. The mean output
voltage may be represented by a line roughly
halfway between the peaks and troughs. The
quicker the contacts open, the lower will the
peaks be and hence thé line of mean voltage
will be lower. If it is arranged that the
speed of .operation of the contacts increases
as the engine speced increases, the dymamo
voltage may be held constant if the value of
the resistance is correctiy chosen,

Time

(To be continued)

An A.C

Fngraver

A Handy Tool for Working Off a 6-volt Transformer

By C. N

ANY readers have, no doubt, found
Nl the need to put their name on metal

and plastic objects permanently and
yet neatly. A small engraver working off a
transformer seemed to be the answer to this
problem. It was felt, however, that a heavier
instrument workmg oﬁ the mains would be
better for continuous work. Good results
can be obtained using an engraver running
off a 6-volt transformer, although the
impression on the harder metals is not very
deep.

The Frame

‘As will be seen from the illustration, the
frame consists of two %in. aluminium rods
bolted together at both ends. The top of each
rod is tapped to take the screws for fixing
the terminal strip. About 2in,_from the top
each rod is filed flat so that the magnet can
be firmly clamped in position. The length
of the top bolt, which tightens the whole
frame, depends on the size of the magnet,
but it should be about 2in.

The Magnet

The magnet used was taken from a burnt-
out milliammeter. It was found that the
magnet was separate from the pole pieces
and while these were retained they were
modified slightly. The magnet was first
removed and then the poles were cut so that
their faces were plane parallel ‘instead of
circular, However, any magnet will do, but
it has to be fairly strong, and the smaller
it is the less cumbersome will be the finished
instrument,

The magnet is clamped in the frame as
no attempt should be made to drill it, so
that it could be bolted, as the' heat and
vibration produced would cause quite an
appreciable fall in its strength.

A brass strip can be soldered across the
gap on each side of the pole pieces. These
strips stop” the armatufe from falling out

LARSSON

from between the poles.. If a magnet is used
that has not got separate poles it would be
better to clamp one long strip all round the
magnet rather than solder on to it.

Paxolin strip

Non = ferrous
Strip soldereq
Jcross poles

Soonge rubber
over bolt

Fig. 2.—Section of
coil showing method
of mounting.

Fig. 1.—General view
of the engraving tool.
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The Armature

The armature consists of an electro-magnet
mounted on a rod that is pivoted on the
bottom bolt of the frame. - One pole of the
electro-magnet extends beyond the coil and
lies loosely between the poles of the per-
manent magnet. The coil is connected
directly to the transformer. An electro-
magnet taken from an electric bell will
answer the purpose, although if it has a solid
iron core ' this should be replaced by a
laminated one. The laminated core is made
up of several pieces of iron wire, all insulated
from one another. To make the core cut
the wire to the right length, i.e., the length
of the coil, plus length of the pole extending
into the space between the poles of the per-
manent magnet.- Give each wire a coating
of shellac and then allow them to dry. Force
as many of ‘these pieces of wire into the coil
until the whole core is tight and rigid.

The method of mounting on the rod will
depend upon the type of coil used. The
method used by the writer is shown in Fig. 2.
The laminated core is not pushed right to
the end of the bobbin and a bolt is screwed
into the space left. A hole is drilled length-
ways into thé bolt and the rod soldered
into it.

The armature pivots on the bottom bolt
of the frame which passes through a hole in
the armature rod. As the vibrations are at
right-angles to the normal movement that
would be allowed by the pivot, the hole
through the rod has to be a little larger”
than the diameter of the bolt. To keep the
rod in position while still letting it vibrate
a pad of sponge rubber is placed on either
side, between it and the frame,

The needle should be fastened as near-to
the pivot as possible. One of the easiest
ways of doing this is to fasten a wire con-
nector to the rod, the needle being clamped
into the connector by a milled-head screw.
A gramophone needle is quite sansfactory
for the )ob

To get a good impression on the metal,
ie, using a 6-volt transformer, the writer
found that the coil was inclined to get
rather hot. The current was therefore
measured and found to be just over 2" amps.
When choosing a coil the reader should be
careful not to use one wound with very thia
wire or it will probably burn out.
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FOLDINf( OUTBOARD 5=
T siban." MOTORBOAT,
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(Concluded from page 408, July issue)

An Easy-to-build Portable Speedboat Which Can be Constructed at a Very Low Cost

HE top edges are slotted in a similar ' 24/
manner to those of the stern board, but = a8l

in this case two small holes are bored to e — - 7
receive the bolts which are used to retain the 2 - =

frame in position, and both holes and slots L —— — = L — J-—B\

are protected from wear or enlargement A

by sheathing with thin brass as shown. e
Constant reference to Fig. 5 (July issue), 3

which shows the completely assembled boat,

will facilitate the work at all stag:s. 1}Plaving %7_/—-,

made the main items, the edges of all parts, R LT Sy —

including the sides and bottoms, should be R -

given three coats of varnish, each coat being

allowed to soak well in ; this of course is to

“
protect the wood from the action of water, == 5 14 1 z ;
for the edges are the most vulnerable parts N FeE et ———
of plywood. Sl v = = _»
| S = K
7
b~i72

Fig. 9.—The positions of the locating tongues for holding the boat rigid.

Assembly and then turn the whole device over so that
Take the two bottom halves and place the battens are underneath. To make the
th-m together on the floor in such a manner hinged canvas joint cut a strip of canvas
that the complete bottom 2%in. wide and a few inches longer than the
is formed. Temporarily . length of the bottom pieces.
secure them by lightly This must be glued with marine glue
tacking a few odd (ordinary glue is useless) right along the
battens across at seam so that an equal amount of canvas is
intervals of 18in. on each half. Two battens of fin, by }in.
hardwood are now secured along the edges
of the canvas to within 2in. of the stern
end with either rivets or screws spaced 2in.
apart, but whichever method is adopted
these fastenings must be driven dead tight so
that the edges are watertight,

The Hinged Seam

The temporary battens may now be
removed, and if the work on the seam has
been properly done the two halves will fold
down the curved edges, exactly registering.
Fig. 5 ‘clearly illustrates the principle on
which this hinged seam is made.

The sides are hinged to the bottom in a
similar manner, but a little surplus canvas
is left between the battens to allow them
to hinge inwards; the battens finish 2in.
from the stern. Before making this seam,
however, the shape of the boat can
be formed and the parts held in position by
fitting the metal hinges on the inner sides as
shown in the assembled diagram, Fig. s.

When all the seams are made, the
front or bow of the boat where the
four parts unite must be covered
with a canvas cap as shown in detail
A (Fig. 5), and the sides further
protected by covering with shaped
pieces of }in. mahogany. A brass
eyelet is let into the top part to
enable a painter or rope to be
secured.

Fig. 10.—A top
and underneath
view of the
assembled boat.

. e
Locating Tongues
The locating. tongues are to keep the boat

www americanradiohistorv com
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rigid, and these are shown in Fig. 5 and in
detail in Fig. 9.

We may now fit the gunwales or inner
and outer battens round the tops of the
sides, These may be either through riveted
or screwed separately according to the. choice
and skill of the reader. This is shown in
Fig. 5.

We must now make a suitable groove or
channel on each side of the boat at the
stern to receive the stern board or transomi,
and this is accomplished by running two
strips of batten #in. (full) apart, from the
top rail to the bottom of the sides; this
will form a closed groove, into which the
stern board is sprung, the notch therein
fitting over the toprail. When these are com-
pleted the stern board may be placed in posi-
tion, and similar grooves made for the frame
or stretcher, and the holding bolts fitted.
This frame is fitted by springing open the
boat and dropping it in position, after which

Fig. 11.—The sides of rte
boat are forced apart with the

stretcher while ~ the stern
board and centre stretcher
are placed in position.

| ouTBOARD MOTOR

STRETCHER

~ NEWNES PRACTICAL MECHANICS

Fig. 12.—The canvas nose-piece is clearly
shown in this illustration.

ot v i

”

”
Groove -% 12

.

2N

e

Support hinged to seat
and folds under

e

10774 (BTG

&L

Fig. 13.— The centre
seat which drops snugly
into position.

the sides spring in and grip it, further
assisted by shooting home the bolts. The
boat should now assume its proper shape,
and we must make the stern board water-
tight by fitting the canvas capping or false
transom, This is done by makirig a canvas
back, the edges of which are turned over the
bottom and sides for 2in. and glued, thus,
with marine glue. Battens 2in. wide are
now screwed over them, which explains why
our fore and aft seam battens finished 2in.
short of the stern. 2

The top edge of this canvas transom
should be in some way strengthened either by
stitching another piece about 13in. wide
along it, or making the back r1}in. over-
size and turning the edge over.

The Seats

The seats require but little explanation,
as they are clearly illustrated in the assem-
bled diagram, Fig. 5. Details of the stern

Chief Dimensions
< Length : 9ft. 10}in.
: R Depth -

Beam :
Ift. 2%in.

3ft.

Materials
For sides and bottom, %in. pine plywood
Framework, in. plywood
For battens, %in. x tin. elm or oak

BOAT (FOLDED )]

CENTRE

e STRETCHER
: | .

www americanradiohistorv com
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seat are given in Fig. 4. The leg is, of
course, hinged to the seat so that it folds
inwards so that when the boat is folded up
it can be packed fiat.

The groove in the réar edge fits_ over
the batten on the transom, whilst a similar
groove is cut in the front seat to fit over
the frame or stretcher (Fig. 13).

The seats themselves are formed of %in.-

plywood, whilst the legs are of 5/16in. ply-
wood. ‘The rowlocks, which may now be
made and fitted, are constructed from Zin:
round iron rod, and bent as shcwn in Fig. 8.
One end, it will' be seen, is bent at right-
angles and passed through a Vole bored in
the side of the boat. The rowlock is held
in position by a %in. screwed staple.

The oars will require a screw eye fitted
in them so that this eye can be passed over
the hooked end of the rowlock and down the

stem.

Underside of
nose

Fig. 17 (above).—The nose battens.
Fig. 18 (right).—The stern batten,

/ ” I
Arms 1% xs/a

Ends Of &rms recessed thus

Fig. 16.—The stretcher used for forcing the
sides of the boat apart when erecting.,

The Rowlocks G

Two rowlocks are fitted on each side so
that alternative rowing positions can be given
to suit the person rowing.

These rowlocks, also the frame bolts, etc.,
are, of course, mounted on protecting or
strengthening plates of }in. mahogany as
shown in details C and D, Fig. 6, The
location of all the fittings on the sides is
also shown in Fig. 6. If the boat is to
be used on salt-water, care must be taken
that iron hinges, bolts, etc., are not secured

f

J !'5 ] ’”
Cower batten on sioe T4x7s

¥ Outer batten —

"

s T o -
Stern batten 2//2 x

\ " T Canvas - --

~-~ on bottom ¥4y 8 TIT T

’”
N

Nore-All rivets
on underside seams
are at 2" prech

Canvas

Inner battens on
bottom of boat

== - Canvas ———

E————= ____-""I/” 5/”———
':/anrn oan‘en_:g 2x 716 — i
= N T
= e =
—Outer batten on botton ______
e ——— ” 5,7
S J AW ——

Canvas

Lower

batten
Outer
battens on \ on shde
bottom Canvas

with .brass or copper rivets or screws, other-
wise corrosion will set in, caused by the
salt spray.

. The finish of. the boat may be enamel or
varnish.  The, latter is recommended, as
enamel is prone to chip with constant folding
of the boat."

Give three good coats of varnish with boat
in the assembled position.

Handling the Boat
In using a boat of this description, it must

*

wWwWw americanradiohistorv com

Fig. 14.—The underside of
the boat showing the water-

proof seams.

Eyelet

5%
i
Fig. 15.—Construc-
tional details of the
oars.
F*

be borne in mind that, whilst strong for
ordinary purposes, liberties cannot be taken
yvt!h_a fol_ding craft. If used when bathing,
it is madvisable to clamber over the sides, and
heavy persons should not lean against them.

Trim the boat well when under way~——
Fig. 1 is a very good example of correct
trim with three adults aboard. Avoid too
large an engine. A 1 h.p. engine such as
the “Elto Pal” is' adequate, and no extra
speed will be obtained proportional to in-

creased horse-power.
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O0OD C

ONTROL

Constructional Details of an Easil'y-made Unit

HOTOFLOOD lamps can be con-
trolled very simply, and their life
more than doubled by the construc-

tion and usc of this control unit, which is
designed to avoid the use of resistances and
uses only a minimum of switches to operate
three lamps.

Description of the Circuit

The circuit utilises two series-parallel
switches which must be ganged together to
operate simultaneously. The  remainder of
the control unit consists of a single pole
switch to act as an on-off for the mains and
two lamp selector switches. One of these
selectors is an on-off and the other a single-
pole change-over. One, two or three lamps
are selected solely by the operation of these
two switches. The unit is so designed that
the normal condition is to have the lamps in
series. When the remaining ganged”
switch is operated the lamps are connected
in parallel. In the unit constructed by the

By K. S. BAILEY

lamps are put into parallel as shown in
Figure 4.

Fig.,
layout for the switches.

X
()

6.—The completed unit and suggested

So far, by the. operation of one selector
switch A, we have been able to select
either two or three lamps in either series or
parallel. To use one lamp only, switch B
has to be opened which isolates lamps X and
Y from the mains, and also place selector
switch A in the position for thrce lamps. It
will be observed that when the unit is in
series, the lamp Z is off, and when in parallel,
full on. This arrangement enables this par-
ticular socket to be used for enlarger control.

Construction and Assembly

For making and operating, the most con-
venient method is shown in Figure §. The
top of the box, which houses the whole unit,
serves as the top guide for the operating tube,
whilst a small bent-up bracket fastened to the
loose bottom of the bux serves as the bottom
guide,

The box itself was made from 18 gauge
mild steel plate. The spring shown in the
section in Figure § is the means of return-

Di - oﬁ i B,
'E‘LT@TJ

- —

(-
{

o)
!
i

4
J
obfrr—g—tir

G
E Fuse

Mains

Fig. 1.—The circuit
for 1wo lamps in

Mains

Mains

Fig. 2.—The circuit_after
operating switches C and

2when  three

series. D rogether. are selected in seres.
i .

. 0 g o - L 11
writer, this latter switch is [ y J
foot operated. o

Figure 1 shows the '
circuit selected for ‘two i l
lamps in series. It will be
noted that in this case,

switch A (single-pole
change-over) simply serves
as a link for the mains
across switch D.  Lamps
X and Y only, are now in
series. On operating
switches C and D together,
the circuit will become as
shown in Figure 2.
Figure 3 shows the cir-
cuit when three lamps are

Toggle
switch

2

; Tagg/e
ap. switch

selected in series. Lamp Z
now comes into operation. - i
On operating switches C
and D again, all three

Fig. 5:.—Foot-controlled switches for making and operating.
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Fig. 3.—The circuit
lamps

Mains

Fig. 4.—The effect of operating
switches C and D—all three
lamps are put into parallel.

ing the switches to the series position after
the pedal has been depressed. The knobs
of the two switches should be drilled to take
small bolts which work in slots in the operat-
ing arm, which is, in turn, bolted to the ver-
tical tube which carries the foot pedal. The
action. should be as smooth as possible and
free enough for the spring to return the two
switches to the “up ™ position,

Figure 5, shows sufficient detail to construct
the operating gear, or, alternatively, to de-
velop from it-a more suitable mechanism.
Dimensions are not given, as these will prob-
ably vary according to the size of switches
being used. The foot pedal may be made
from a piece of wood of suitable size. The
pins at either end of the pedal shouid )ust
protrude into the box when the pedal is in
the up posmon Their purpose is to stop
the pedal turning round.

The switches are s-amp. type, and the

[ 4
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plugs and sockets 2-pin, 2-amp., but 3-pin
plugs and sockets may be used, and so form
an earth for the lighting equipment. Two
further sockets as distribution points, and a
T0-amp. fuse may be added as indicated in’
Figure 1. If these two distribution points
are not added, the fuse need only be 5 amp.

If series-parallel switches are not available,
double-pole change-over switches can be
used just as successfully. A point to be
watched is that, whatever type of switches are
used, they should have an “off ” position,
i.e., series-off-parallel.

The photpgraph, Figure 6, shows the

. mains.

NEWNES PRACTICAL MECHANICS

finished job, and suggests a layout for the
switches ‘on the top of the box. As a guide,
the overall sizes are 8in. long by 6in. wide
by 31in. deep.. The socket shown at the end
of the box is. for connection to the:house
The three outlet sockets for the
Eomps are situated at the opposite end of the
X,

Wiring and bperating

Haiving assembled the switches and sockets
in the box. they should be wired up with
5-amp. rubber-covered cable. All bare ends

August, 1953

of wire at connections should be insulated.
If the mains earth lead is used, a tag should
be soldered-on to it. It can then be bolted
to the case.

On completing the wiring, the unit
should be turned face down, and the return
spring inserted into the operating tube, The
bottom support bracket, attached to the
bottom of the box. should be threaded over
the spring and tube, slightly compressing the
spring, and the bottom of the box bolted on.

Now, the control unit is ready for opera-
tion. Connect to the mains, link up the
photoflood lamps and switch on_

Back to First Principles

7-About Pulleys

By W. J.

HE single grooved wheel fixed in a
block,, so that a cord or the like might
pass over it, must have been among.

the first fruits of human ingenuity. Its utility
consists in changing the direction of a force :
i.e,a pull downwards lifts a weight upwards ;
a pull on ong bank of a stream draws tHe raft
to the other bank. The smgle pulley has no

“ mechanical advantage ; though it adds
to ease, it does not increase power. Varied
combinations of fixed and movable pulleys
do. give mechanical advantage, some combina-
tions more than others.

WESTON

in the loop of a separate string (Fig. 2), the
strings being parallel and each attached to the
beam. The weights of the pulleys are to be
taken into account. If there are 5 pulleys and
each weighs 1 1b., what weight will a force of
5 1b. weight support on such a system ?
What will be the total pull on the beam ?

The Comment

In such a system there will usually be an
added fixed pulley, which has no bearing
upon the mechanical advantage, but which

The Problem

In a pair of pulley
blocks ' (Fig. 1) there
are three sheaves in'
each block, the weight
of each block is 25 Ib.,
and a weight of 245 Ib.
is hung from the lower
block. The efficiency
of the contrivance is
6o per cent. Find the
effort needed to raise
the weight and the q
pressure on the hook
supporting the contri-
vance. (Neglect the
weight of the rope.)

Fig. 1.
Force

The Comment

In the upper block
the pulleys are fixed;
in the lower block the
pulleys are movable.
If, therefore, the
welght rises' one unit in height, the rope
passes over the uppermost pulley by a
length equal to ‘six times that unit (equal,
that is, to the total number of the pulleys,
both fixed and movable). The force; that
is, goes through a distance of six times that
of the resistance. The force raises the
lower block, 25 Ib. in weight, in order to
raise the 245 Ib. weight.

weight
245 bs.

The Answer )
Mechanical advantage = .6; and, since

cfficiency is 6o per cent.,
W4+ w=6Fx ;‘2_
100
Thatis : 2451b.4251b.=3.6F
The Force .". is (270-+-3.6) Ib.=751b.

The pressure on the hook, therefore, is
245 Ib.+25 1b. (upper block)+-25 Ib. (lower
block)+75 lb.=370 Ib.

The Problem )
Find the condition of equilibrium for a
system of pulleys in which each pulley hangs

Fig,

Fig. 1.—A pair of pulley blocks, with three

sheaves in each block.

2.—A pulley system with each pulley
hanging’ in the loop of a separate string.

Fig. 3.—A pulley system with one fixed and

two movable blocks.

enables the force to be applied in a downward
direction. X

When the weight rises one unit the lowest
pulley, too, rises one unit, and the string
holding it goes rwo units to the right. The
next pulley, therefore, rises two units, and
its string goes four upits to the right; and
so on. The force, therefore, is multiplied
2" times, n being the number of movable
pulleys.

The successxve pulleys rise in this way:
1, 2, 4, 8 . . . 22!, the total of which series
is 2%—1. i

The Answer
Equilibrium is reached whert
W4-(2°—1)w=2"F,
(n being the number of movable pulleys and
w the weight of each movable pulley).
. Substituting the figures given in Ib.
W+(32—x) x1=32F=32x%35.
. W=160—31=129 lb.

If we think of the force as being exerted
upwards, overcoming therefore the work done
on the pulleys, this is also the total pull on-the
beam.

The Problem

This is a system of pulleys (assumed to be
frictionless) whereby an effort F raises a load
W. Pulleys A and B are movable and weigh
A, 21b, B, 31b. Cis fixed. . What is the
velocity-ratio of thé system ? What is the
mechanical advantage and the efficiency when
a load of 1 cwt. is being raised ? If there
were n movable pulleys, each of weight w,
what effort would raise a load W ?

The Comment

As in the example above, the velocity-ratio
—the comparison between the distance through
which resistance is overcome and the distance
through which the force is exerted—is obtained
by the formula 2°, » being the number of mov-
able pulleys. This velocity-ratio would also be
the mechanical advantage, but for the need
to raise the pulleys in addition to the load.
Some work done, therefore, has been an
inseparable incident of the work we wish to
do. This lost work is measured by 2 Ib.
(A rising one unit)+3 lb. X2 (B rising two
units). The efficiency is what remains of the
work we wish to do after deducting the
incidental work.

The Answer )
Velocity-ratio=2"=4,

- 112
Mechanical advantage = 3

the Force needed to raise 112.1b.
by the equation,
nzib +81b. =4F.
. F=30.
oLy ; - 112
Mechamcal advantage is, theréfore, Tl

or 3.73.

, since

is obtained

Load
Efﬁclency lS —_ ( Load 4 weight of pulleys)
raised
=93} per ce(tt.
W+ (2" — yw==2"F.
Therefore F=[W +(2° — r)w]<-2°.
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--FOR THE MODEL MAKER
THE MODEL AEROPLANE HANDBOOK
By F. J. CAMM
303 itlustrations
Constructlon and Principles of all Types
and

MODEL BOAT BUILDING

Constructional details of Model Sailing and Power Boats.
from GEORGE NEWNES, LTD., TOWER HOUSE,

12/6 (13/ by post)

5{- (5/6 by post)
SOUTHAMPTON STREET, STRAND, W.C.2
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YES ... yeu can fita REFRIGERATOR in your own kitchen-
elte, even if you are chort of avallable fioor space.

IS THERE A FLUX
AS GOOD AS

“FLUXITE*?

LA
e
[ 7]

esiFLuXITE

FLUID/

So now we have
FLUXITE FLUID
as well as Paste!

... Yyou can't buy
a  better fluid

. By refrigerating that larder
—so be sure it's as Shown, using our 4 cu. ft. .

"FLUXITE

Lmer and our Compressor -
or Absorption (silent type) Units, you can have that much needed
SOLDERING
FLUID SRS
ENGINEER 20 80, (0 T Rendy to Ihotal - Uaita:

Refrigerator without taking up any more valuable space in that
Conforms strictly to the high standard of manufacture and quality that has made » EXHIBITION BBAID BH“S 50 Birchwood Avenue,

Machinists, Woodworkers, Mechanics, or just the Home Handyman.

Send stamped addressed .envelope for our

M— free 16-page Hints Booklet and Priec List,
V77 M which explains the various approaches to

THE M Home Constructed DomesticRefrigeration,
ODEL « Ruiit-in * or Cabinet, and lists over 100

already small Kitchenette. Yes! and also add £150 to the value
FLUXITE the first choice of GOYERNMENT WORKS, ENGINEERS and INDUSTRIALISTS Hackbridge, Surrey.

of your property.
We are Specialists who cater for all types of constructors, whether
i v
for more than a generation. < 5M X&yY . Tel; WALhngton 9309.
Standard Sizes : 4 fluid ozs., B fluid ozs., 20 fluid ozs., | Gallon Cans.

S5 THIS VALUABLE
‘ BOOK

which details the wide range of Engineering and
Commercial courses of modern training offered by
E.M.1. Institutes—the only Postal College which is part of
a world-wide Industrial Organisation. Courses include:-

Mechanical Engineering Radio & Television Civit Engincering and Building Production Engineering & Management
€en, Mech. Eng. Gen. Radio & T/V Eng. Civil. Eng. Gen, Pred. Eng.

Dlesel Engines Radio & T/V Servicing Building Construction Industrial Admin.
Refrigeration Radar . Heating & Ventilating works Management
Metallurgy Sound Recording Sanitary Eng. Production Planning
Workstiop Praclice Industrial Electronics Surveying Personnel Managemenl
I\'Iajntenanc'e Eng. Advanced Radio Clerk of Works Tine & Motion Study
Machine Teols & Metrology P.M.6. Certificates Carpentry & Jolnery _Costing

Marine Eng, Radio Amateurs Licence Builders Clerks Ofiice Practice
Dravghtsmanshlp Electrical Cnglneering Autsmobiie Engineering Reronautical Engineering
Eng, Drawing & Deslgn Gen. Elect. Eng. Gen. Motor Eng. Gen. Aero, Eng.

Tracing Installations & Wirizg High Speed il Engines A.R.B. Licences

Jig & Tool Deslgn L.E.E. Theory Garage Managenient A.R.M. Certificates

Also Examination Courses for; — General Certificate of Education, B.5c. (Eng.), Common Preliminary, A.M.5Mech.E., A.M.LC.E., A.M.1.Strucl E.,
AMBrItLRE, AFR.AeS., AMLPE, AMILA AMIML, AMLY & V.E, MASanL, AM1SanE, AM.LMunCE., AMIED AMSE L.1.0.8.
AisoGITY and SUILDS Certificates in h'echanlcal Electrical, Aeronautlcal, Aulomoblle, Telecommumcatlons and struclural Englneerlng, nefrlgerallon,

Heatlng & Ventllaticn. Courses also provided for all branches | POST NOW-——~———~-————————=—=—
o i T — Please send. without abligation, the above FREE BOOK.
I N s T I T U T E s COURSES t . | EM.L Inscicutes, Dept. 144k 43 Grove Park Rd., London. W.4
Home Experimental . 3
associated with FROM KitsTRoiform Pare of Subject(s) which interest me
the following courses:
] l Draughtsmanship,l Nome
M A R c 0 N l P H 0 N E Carpentry, Chemistry,l
3 " Photography, € -] Address

c 0 L u—M B I A & a L 8 | PER MONTH | cial Art, Radio andl

: (His Master's Voice) Electronics, etc. ! ICIVUK

www americanradiohistorv com
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HERE’S VALUE!

ELECTRIC MOTORS

EXPORT BSURPLUS

world - famous -Manufac-
turer. 220230 Volt. A.C.
50 cycles. 1,420 r.p.m.
Single phase. Continuous
rating. Capacity start.
Drip-proof sleeve bearings.
Sol base platform.

Standard drive shaft.

Similar to_ illustration.
Complete with condenser. Usual Price, £8.

P &C PRICE 89/6 Carr.iPacking 16, 5.

PLASTlC MALLETS
New and unused
Ex-W.D. Surplus.
ideal_ Tool for
The Workshop =
Post and }6
-Pacicng 1/-, NEW HAMMERS

Ball-peine Hammers.
Post and Packing 1/-. 2/ °

{ AMP BATTERY CHARGERS
Also useful as Eliminator

New and fally guaranteed
in leading maker's original
carton. 200-250v. A.C.
Charges 2, 6 & 19y, bat-

PostiPkg. 19. Also 2 ump.

De Luxe Model wim2 GAmmt-ler, 89/6 .

Carr./Pkg.

NEW SMITH’S  8-DAY CLOCKS
Ex-R.A.F. Complete with
TRIP Hands, Made to Air
Min. specification. Model B,
2iin. dial, -in bakelite case.
With 2in. base. (Worth
Double.)

Post & Packing, 16. 35/'

NEW ALTIMETERS
Ex-Govt. ngle Arm.
000

Post & Packing, 1/-.
Send for free new illustrated catalogue.

PRIDE & CLARKE Ltd.

(Dept. P.M.), STOCKWELL- ROAD,
LONDON, S.W.9. BRixton 6251.

Special reductlon.

NEW 1/4 HP. Made by |

10 ¥$Haldew Branches

processes.
of the
duction

nection
duction

Every Halden
fully equipped and ready
to produce photo copies
of plans, deeds, documents,
etc., by any of the usual
To the larger
users, Haldens offer a range
most modern
equipment for the pro-
of their own
photo copies. In con-

Haldens are licensed by
the Controller of H.M.
Stationery
reproduce
Survey Maps
in one
colour,

are ready to deal with your

CO'N'MO‘ on l’he spol’

branch s

the pro-
maps,

Office to
Ordnance

B> OF MANCHESTER
J. HALDEN & Co., 8, Albert Square, MANGHESTER, 2

‘Branches at : london, Newcastfe.on-Tyne, Birmingham, Glasgow, Leeds and Bristol

WATSON’S
SPECIAL OFFERS

CHORE HORSE Generating Sets,
1215v. 300w. Fine sets ready for opera-
tion. £17/10- Carr. 12'6.
BATTERY CIHARGER.—Metal recti-
fler type. Output 10a. 24v. Bulilt to
high service specification.  £10/-/-.

Carr. 12/6.

INDICATOR . UNIT.—Contains 3{in.
Cathode-Ray Tube, valves, con-
densers, resistances, etc. 37/6. Carr. 3/6.
R.F. UNITS.—Type 25, approx. 7in. x
Sin. x 84in. Containing three valves,
resistances, condensers, etc. 10/8.

Post 2/-.

MICROPHONE TESTERS.—Contains
0-10v. Voltmeter, etc.. In hardwood
case. 19/6. Post 2/-.

PRESSURE GAUGES.—02001b. per
sq. in., dashboard m.tlnz 2iin. diam.,
tI:;\r me rims. ost 9d.

9ft., light and strong. 3
INSULATED AERI ALSTRAINERS.
—Contains 40ft. strong flexible steel
cable, insulators, connection shackle
and adjusting straiper. 7/6 each.

Post 1/6.

IMVERSION HEATERS.—Each wlth
control switching glving 250w..

and 1,000w. loading as required. Sult-
able for 220/230v. circuits. Substantially
made and ideal for a variety of heating
jobs. 35/~ each. Carr. 3/-

ASTRO (‘O\IP 'ASS.—Preciston obser-
vation instruments. Optical sight, four
scales. two spirit levels, in transit

8/6. Post 18,
MlhE DETECTORS.—A fine article
with hundreds of uses for detecting
concealed metal objects, etc. £4/10/-.

Carr. 8/8. ’
OIL SYRINGE.—Large capacity, barret
1ft. long, 2in. diam., with 1ft. flexible
pipe extension., Price 9'6 Pos t 1/6.
POCKET SPIRIT LEVELS.—2iin.
moulded case with protective cover, 1/6.
PRISMS, 1in. face, optically worked,
26, post 6d.

SILENTBLOC BUSHES.—2in. long,
{:ln t;i.nlslde 1iin. outside diam. 2/6 for 4.

03

CONDENSERS.—0.5 mfd. 1,500 voits
D.C. Tested t02,500v.D.C. 1/6. Post6d.
BRASS BATTEN MOLDERS S.B.C.

V-ROPES.—"“B"” Sectlon, 232 x
7/16{n., 52in. overall. 3/6 each, 5 for
16/6. Post 06d.

Hundreds of other bargains available.

Send stamp for List.

EASTERN MOTORS,
ALDEBURGH, SUFFOLK. Phone 51

FITTERS® VICE

and be sure of
Craftsmanship
and Qualicy

186. 8.
MECHANICS'  VICE

No workshop or handyman’s bench is
complete without 3 quality vice. When
seeing your dealer, ask for WODEN Toots
by name. He will be pleased to sell you
** WODEN °** because, in his experience, he
knows that they
are second to none
for accuracy and
perfect finish,

oo
404, H

TEEL SASH CRAMP

¥

THE STEEL NUT & JOSEPH HAMPTON LIMITED

WODEN WORKS

WEDNESBURY PHONE DARLASTON 33!

www americanradiohistorv com

THIS MONTH’'S
BARGAINS!!!

SOCKET SPANNER SETS.—Large size
from 11/16-1i. A.F. sizes contains 12sockets
and 2 extension bars in a strong steel case.
Normal list price for this kit would be £15.
Our price, 30/-, plus 4/- carriage and packing.

RADIO RECEIVERS, TYPE R109.—
This is an 8-valve superhet recelver cover-
ing the following wave bands : 18 Mc/s
—3.8 Mc/s, 3.9 Mc/s—8.5 Mc/s. Complete
with all valves and vibrator pack. Built-in
speaker, works 6-volt batteries. No
mains required. Ready to use at £6 each.
Carriage and packing, 10/-.

TRUVOX HAND MICROPHONES.—
A very robust job suitable for use with
loud hailer systems. - Ideal for your garden
parties this summer. Price, 7/6 each. pack-
ing and postage 1/8 extra,

VALVES.—Type VU.120A EHT. Television
Rectifier. New and boxed. ice. 3i-
including ‘postage and packing.

METERS.—0-100 .m/a. 2iin. scale.
Round. Flush panel mounting. Thisis
a shunted meter, the basic movement
being 2} m/a and with the shunt removed
can be used as a voltmeter with & suit-
able resistance in series, of couree.
Calibrdted 0-100. Details for conversion
supplied if reqnested. Price, whilst
stocks remain. 7/8 each. plus 1/8 postage
and packing.

THROAT MICROPHONES.—-Miniatuce
American carbon type in moulded plastic/
rubber, Slightly store soiled. but
guaranteed in perfect working o.der.
Price. 1/3 each, plus 6d. postage and packing.
or 10/- per doz., post paid.

NAVIGATOR COMPASSES.—New,

strong wooden transit cases. Alcohol
Fluxgate. This is a very flne instrument.
Ideal for Cadets, etc, Limited quantity.
Price, 50/- each, plus 36 postage and pack-
ing. Send S.A.E. for all enquiries pleasce.

JEFFREY H. DAKIN

13 Church Road, Edgbaston,
Birmingham, 15.
EDGbaston 2220

ALPHA OFFERS

anoat MjcrOphones—2 {n box

1Ylpe Jack Plugs o
Beu Pﬂs ith warning Ught
Car Bulbs, 6-7v.18 watts .
Car Plug Suppressors .. .
4 position Rotary Switch, Mamp. ... 378 ea
Single Gang .0005 mfd. Condenser ... /6 ea.
Small Yaxley, 1pole8way ... .. 1/8ea.
Small Yaxley, 1 pole 2 way o 1/- 8B
Fuse Holders ... 1/~ ea.
Muiticore Solder 8d. per pkt.
EF50 Ceramic Valve Holders wlth

Screw Retainer Ring . 10d. ea.
Loccal Paxolin Valve Holders ... 3kd. ea.

Art Si.l.k Brded 50 yds.
/m’rs ... 28/8 per coit
Wearite I P g Colls ‘PA2, 'PHF2,

etc. 3!-
2iin. unft by Goodmans in Bakellte Case.
gglset.el sh es, Blue, Cream, Pink, etc..

REPAIR YOUR OWN SPEAKERS

Cone replacements available as
follows :-—

Rola 8Z and most other 8in. speak-

ers with 1 pole piece.. 5/-ea
Rola 6Z and most ot.her makes

with #in. pole piece
Philco and R. & A. 8in.’
Philco and R. & A. 6in,
Post and packing on above /-

VALVES

IT4 8/- | 9D8 106 | EF9L

354 9/6 | 10C1 11/~ | KTW6L 89

3Jva 9/~ { 20F2 118 42  10/6

6F6G  7/6 | 3524 9/~ AF42 18/~

6F6M 8/6 | 35L6 /6 | UL4  10/6

6G6G /6 | 50L6 6 | PEN220A 4/9

6H6 6 | CV188 3/9 { VR4 3/6

8J6G 5/8 { DHTT 0/= 150/30

6J5GT 5 EF50 6/~

6L6 6 | EF50 (Syl- | SP22 9/6

6SA7 - | vania) - | Y83

6SHT 6/- | FW4/500 9/- | SP6L 3/9
6/9 23DD 8/~

6SL7 8/6 { MH4 5/6 | IS¢ 8-

65Q7 9/- | MS/PEN 5/- | IS5

6F1 12/6 | VR57 8/- | EBC41 11/~

6BES 11/~ | VR138 7~ | 958

6C9 8- { VR1I6 4/- | %1 2/

6F15  10/6 | VR99A 13/-

TERMS.—Cash with order or C.0.D. Mall
Order Only.

lustrated list available send 6d. in stamps.

Postage 9d. to 10/~ 1/-'to 20/-, 1/8 to 40/-.

Minimum C.0.D. Fee and Postage, 2/3.

ALPHA RADIO SUPPLY CoO.,
5/6. Vinces Chambers, Victoria Square,
Lecds, 1.
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Constructional Details of a Handy Machine for the Home Workshop

and a 5in. tap screw secures the block to

the bottom of the saw. Tap the fFin.
screw into the end of the block and solder in
position, cutting off the screw head and re-
placing it witha nut. Drill a §in. hole through
the two lugs for the screw to hold the bearing.
Small washers are inserted between the lugs
and centre part of the ball race to prevent
binding when the screw is tightened up. If this
block is made carefully, a good free movement
will result, with no side play.

THE top bearing is housed in a brass block

the

Adjustable Guide

This was fitted as an afterthought but is
well worth the extra trouble involved. It
consists of a short length of pipe, fitted inside
the horizontal tube of the cradle and adjusted
from -the back of the spacer. A small pulley
bears against the back of the saw blade and
revolves with the movement of the blade. It
is spring-loaded and eliminates any ten-
dency of the blade to twist or wander sideways.

The pipe is 6in. long and must be a dead
fit in the cradle, and this was achieved by
patient filing and carborundum paste. After
a good sliding fit has been obtained, cut the
slot in the end of the pipe and fit a small
steel roller about $in. in diameter, A fine cut,
about 3/32in. deep runs round the roller and
engages with the back of the saw blade. Two
slots are made to allow the bolts holding the
cutting plate support to be replaced when the
tube is in position.

When these bolts are tightened up it
should still be possible to move the guide
backwards and forwards for about $in.,
with little or no twist sideways. Any tendency
to stick must be removed.

When marking the slots for drilling chéck
the position of the roller. It should be about
J¥in. clear of the back of the saw blade when
the guide is pushed back against the lin.
bolts.

Before inserting the guide, a short length of
brass rod 1}in. long and with a {yin. counter-

Fig. 6.—Details .of
baseboard
table.

NEWNES PRACTICAL MECHANICS

(Concluded from page 423, July issue)

sunk hole at one end is pushed down the main
pipe. This rod, which acts as a plunger, must
be an casy sliding fit in the pipe and is
followed by a medium strength spiral spring.
Pressure is applied to the guide through the
spring by means of a long }in. screw passing
through the tapped hole in the spacer. This
hole is the one used when setting up the
cradle for welding. The other end of the lin.
screw fits in the countersunk hole in the

.
Ry

vk

By D. LYONS

the top arm is a short spring. This spring is
hooked into a small brass clip, caught under
the bolt holding the strut, the other end bcing
held by a }in, screw in the spacer.

The function of this spring is twofold.
First, it serves to counterbalance the weight of
the saw frame and, secondly, it lifts the top
arm clear of the cutting table should a saw
blade break. No means of adjusting this spring
is provided—it is just a case of obtaining the
right spring.

The cutting table is made from stainless

Side view of the com-
plete machine, show-
ing the motor and the
belt drive.

and

plunger. The hole is countersunk the whole
diameter of the plunger to allow the screw to
centre itself should it be withdrawn from the
hole. Fit a small knob or mjlled wheel on the
end of the screw for easy turning and drill a
hole in the main pipe for oiling the guide.

Counterbalance and Worktable
At the:back of the spacer and connected to

0y >

’ ;1.‘7/4 racius
!

Cut along black lines
Bend along dotted lines

Fig. 7.—Blank " for forming the meral tray.

www americanradiohistorv com

steel 10in. by 84in., but the size can be altered
to suit personal requirements. Cut out a
template from stout cardboard, the exact size
of the plate and fit it in position on the cradle.
Mark out the fixing holes and the centre of
the saw blade and transfer them to the actual
plate. For this size plate the slot is §in. by
in. and is 34in. from the front edge to the
centre of the slot. Two small angle brackets
made from }in. by }in. strip support the back
of the plate and are fastened to the sides of
the cradle with tap screws. File the fixing
holes in the brackets and the cutting table
supports into slots, as this enables the saw slot
to be accurately centred.

Drive and Main Bearings

The main bearing housing is made from a
short piece of }in. gas tubing, threaded outside
to take two locking nuts and turned out at
each end to hold the ball races (Fig. 5). These
must be a good firm fit and are pressed into the
recesses by means of a vice, using pieces of
hard wood as protection against damage. The
bearings used in this case are %in. overall
diameter and fin. bore, but other sizes can be
used so long as the pipe will take them. The
size of the pipe can be increased if necessary,
but it is not advisable to use bearings with a
bore of less than §in., as this would mean
reducing the diameter of the shaft. In the
case of the bearings already being a good fit in
the pipe, the turning out of the recesses is not
necessary. A shorter piece of tubing of smaller
diameter can be forced into the main pipe to
act as a spacer, but be sure the ends are
dead true.

The shaft is a piece of steel rod, threaded
15in. at one end, and held .in-position by the
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driving 'disc and a &in. nut. A spmdle from
a bicycle wheel could be adapted for this
purpose, ‘but it must be straight and a good
fit in the bearings. Do not cut off the extra
Tength from the shaft as this‘can be used for a
sanding wheel or.small emery stone.

The-driving 'disc ‘is turned on 2 lathe and
secured on the shaft. up ‘against the ball race
by a cotter pin or set-screw. Any tendency to
bind on the ball bearings can be rectified by
inserting a narrow washer between the two.
A word of warning about the }in. bolt in the
edge of the driving disc. This must be steel to
withstand the reciprocating force on the
connecting rod, and whether it is tapped in
position or securcd with a nut and spring
washer, it must be square to the circle it
describes when turning. Any cone-shaped
movement will transmit a sideways movement
to the saw blade and cause the material being
cut to vibrate.

The flywheel is an iron disc 4}in. diameter
with a central hole to fit the screwed end of
the shaft. The one in use at present is Iin.
thick, but this is not strictly necessary.
Excellent results were obtained with a 4in. by
8in. disc. The pulley can be made of brass and
is tapped to screw on the shaft, hard up to the
flywheel, where a nut and spring washer will
lock the whole assembly. Do not tighten the
nut between the bearing and the flywheel too
tight, or you will put undue pressure on the
ball races and find them rather stiff to turn.

Base

Thé base of the saw (Fig." 6) consists of
seven pieces of fin. plywood, glued and
screwed together with countersunk wood
screws, and-the simple design should present
no difficulty in constructing.” Any kind of
timber can be used; but the first consideration
must be strength ‘and solidarity.

The top section or table is made in the shape

of a three—sxded ‘box, inverted and screwed to .

NEWNES PRACTICAL MECHANICS

Motor

Cradle Hlug
J
-
L3 £
7 ye—=
Y o — 3-core
C ] T 7 oo | flex
LS LS LY L
T g
Lamp a8
ST " Terminal box

S%pressor (f fittear)

Lamp

Fig. 8.—Diagram of connections for motor and
lamp.

Assembly

Screw the saw unit in position- on top of
the stand and bolt the connecting rod to the
bottom arm of the saw. Adjust the main
bearing by means of the locknuts until the
saw blade moves freely in the guide, or the
centre of the cradle if no guide is fitted.

When the position of the bearing is definitely
fixed and the locknuts are tightened hard
down, the hole for the grease-pipe can be
made.. Drill a {;in. hole through the front
edge of the stand and right into the bearing
housing. Clear out any bits of metal and
insert a short length of copper or brass pipe
with a fjin. thread at one end. A small brass
plate is fitted over the pipe and screwed to
the stand, the pipe then being soldered to
the plate. A nipple for an ordinary grease
gun can be fitted if required, but if not, run
a fsin. brass nut on the thread, leaving about
}in. showing, and fit a Ieather washer and
cap. A small tube tapped to screw on the
pipe and fitted with a plunger makes a very
efficient grease gun.

The component parts

for the adjustable light

bracket, including the

lampholder, bulb and
shade.

the baseboard. One side is shorter than the
other to allow access to the connecting rod,
and the other side is double thickness to hold
the housing of the main. bearing.

To make the baseboard, cut two pieces of
3in. plywood 19in. by 7%in. and screw them
together to form one board 13in. thick. Plane
the sides even, round off the top edges and
corners, and fit four rubber door stoppers on
the bottom to act as feet. Mark the outline of
the table and the positions of the switches and
terminal box, then separate the two halves of
the base. Drill the holes for the wood screws
and the wiring in the top half, then reverse.it
and cut a groove }in. wide and }in. deep
between the switches and the terminal box.
Screw the table in position and replace the
bottom of the baseboard covering the groove
and screw heads.

_ If desired, the bottom half of the base can

. be built as a shallow box and hinged to the top .
half, the inside being divided into sections and

used for accessories and spare parts.

Cut the hole in the side of the stand and Rt 5

the main bearing in. position with its. two

locknuts and washers. Slide the ﬂyw'heeloh,'-{

to the shaft and mark out where it fouls the
base and: the. table top. ' Cut this part of the
., woodwork away, leaving a }in. clearance so
” that the ‘fiywheel revblves clear when seated
back to the bearing.

The tool tray (Fig. 7) is made from light
gauge sheet iron and is fastened to the stand
with four wood screws. Thin plywood can
be used instead of sheet iron if necessary.
Make up the break in the rim with a strip
of metal bent to the shape of the slot and
soldered in position.

Electrical Connections

Details of the connections are given in
Fig. 8 and no difficulty should be experienced
in the wiring. The switches and terminal
box are ordinary bakelite types, and can be

) purchased at any electrical shop Lighting

flex is used for the general wiring and eircular
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three-core iron flex: for the ‘wandering lead.

The wires from the switches are run in the
groove between the base boards and brought
up through a hole in the centre of the terminal
box. A small hole drilled in the back edrge of
the base runs into this hole and carries the
three-core flexible -to the terminals. - All-the.
other wires are taken.through a hole in_the
side of the terminal box.

To make the adjustable light bracket,-cut
two pieces of light gauge brass tubing 4in.
outside diameter and 9lin. and 3}in..long

* (Fig. 9). Make a 1in. saw cut at each end of
" the 9lin. tube and one end of the 34in. tube.
. Flatten these ends and open them out to
' form parallel lugs.

Fit the two tubes together
and drill {in. hole through the four lugs,
bolting them together with a screw and
wing nut. A piece of }in. bore tube j}in.
long acts as a spacing piece between the
lugs. Drill two }in. holes at the other end
of the long tube and bolt it to the side of
the cradle, using in. of §in, tubing as a
spacer. - A piece of {in. tube is cut 6iin.
long, one end opened out and. pivoted to a
nipple in the lampholder. Slide the other

‘end ‘inside the short }in. tube and lock in

position with a small screw set in a nut
soldered on the tube.

When wiring the lampholder run the flex
through the tubing, taking one turn round
the spacers at each joint to allow for move-
ment. The small shade is made from tin
and is large enough to hold one of the small
finger-type lamps.

Motor

Up to now no indication of pulley size
has been given as this depends on the speed
of the motor. The cutting speed is between
850 and 900 strokes per minute and excellent
results were obtained with a portable drilling
machine doing 860 r.p.m. In this case the
chuck housing was used as a driving pulley,
one of the same diameter being fitted to the
saw.

Pulley Ratios

Diameter of pulley
Motor Speed X Motor Pulley
850
For example, a motor with 2,000 r.p.m. and
13in. pulley would require a saw pulley

2000 X 1k > >
855 = or about 33in. in diameter.

At present an old vacuum cleaner motor
is being used, the drive being. taken direct .
from the }in. motor shaft to the 4}in. flywheel
by means of a.}in. flat rubber belt.

The motor speed is 15,000 r.p.m., there- -
fore : p
Motor r.p.m. X Motor Pulley

Saw Pulley
15,000 X }in. ~ 15,000
4}in. 17
882 strokes per min.

As a further means of control a 300 ohms
variable resistance (marked R in the diagrarn)
is wired in series with ‘the motor’ and this
allows the speed to be adjusted to suit the
material being cut.

Saw Speed =

e BOOKS FOR

By F. J.

Screw Thread Tables, 5/-, by post 5/3.
Refresher ‘Course in Mathematics, 8/6,
by post 9/-.

. Geafs and Gear Cutting, 6/-, by past 6/6.

A :Workshqp ‘Calculations, Tables and
Formulae, 7/6,.by post 7/10.

'D:ctlonary ‘of Metals. and. Alloys, 10/6,.
by post 11 /-

Wire and Wire Gauges (Vest Pocket
Book), 3/6,. by pos[:«3/9 -

Screw Thread Manual, 6/-, by post 6/6.

o Pt

ENGINEERS -.

D L LT Yo Sy

CAMM :

Newnes Metric and Decimal Tables,” 3/6, '
by post 3/9.

Practical Mechanics -Handbook, 12/6, by - ¢
post 13/-. :

Slide-rule Manual, 5/-, by post 5/3. .
Mathematical Tables and Formulae, 5f:, - {
by post 5/3. N

Pubhshed' - by

GEORGE NEWNES, LTD., TOWER HOU3E,
SOUTHAMPTON STREET STRAND,  W.02"
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GALPIN’S

ELECTRICAL STORES

408 HIGH ST.,LEWISHAM, S.E.13
Tel. : Lee Green 0309, Nr. Lewisham Hospital.
TERMS : CASHWITH ORDER. NO C.0.D.
All goods sent on 7 days’ approval against

cash.

EARLY CLOSING DAY THURSDAY
EX-RADAR MAINS TRANSFOR-
MERS, 230 volts input 50 cycles | phase,
output 4,500/5,000 volts approx. 80 mfamps,
6.3 volts 2 amps, 4'volts |§ amps, 2 volts 2
amps, these transformers are new immersed
in oil, can be taken out of the oil and used
as television transformers giving output of
10 m/amps, oyerall size of transformers
separately 51in. x 4}in. x 4in. and 3in. x
3in. x 2}in., price 75/~ each, carriage paid.
MAINS TRANSFORMERS (NEW),
input 200/250 volts in steps of 10 volts,
output 350/0/350 volts, 180 m/amps, 4 volts
4 amps, 5 volts 3 amps, 6.3 volts 4 amps, 45/-
each, post 1/6 ; another 35C/0/350 volts
180 mfamps, 6.3 volts 8 amps, 0/4/5 volts 4
amps, 45/ each, post 1/6 ; another 500/0/500
volts 150 amps, 4 volts 4 amps C.T., 6.3
volts 4 amps, C.T., 5 volts 3 amps, 47/6 each,
post |/6; another 425/0/425 volts 160
m/amps, 6.3 volts 4 amps, C.T. twice 5 volts
3 amps, 47/6 each, post 1/6.

MAINS TRANSFORMERS (NEW),
200/250 volts input in steps of |0 voles,
output 0, 6, 12, 24 volts 6 amps, 42/ each,
post /6. Another as above but [0-12 amps;
§5/- each, post 1/6 ; another, as above, but
25/30 amps, 75/- cach, carriage 3/6 : another
input as above, output 0/18/30/36 volts 6
amps, 47/6 each, post |/6.

MAINS - TRANSFORMERS (NEW),
suitable for spoc welding, input 200/250
volts, in steps of 10 volts, output suitably
tapped for a combination of either 2/4/6/8/10
or i2 volts 50/70 amps, 95/- eath, carr, 7/6.
TRANSFORMERS SPECIALLY MADE
TO ORDER, delivery 72 hours from date
of order. Please let us quote you.
MAINS TRANSFORMERS, input i80/
250 volts, output 435/0/435 volts, 250 m/
amps, 6.3 volts I0 amps, 6.3 volts 8 amps,
6.3 voits B amps, 5 volts 6 amps, 65/- each ;
another, input as above, output 4,600 volts
23 mjamps, 4 volts | amp., 2 volts 2 amps,
45/- each,

3 KILOWATTS DOUBLE-WOUND
VOLTAGE CHANGER TRANSFOR-
MERS, 110/230 volts or vice-versa, as new,
weight approx. 100 Ibs.,, £12/10/-, each,
carriage forward.

LARGE STUD TYPE DIMMER RESIS-
TANCES, 10 ohms, 9/18 amps, 32 studs,
35/~ each.

CONDENSERS, 0.1 mfd, 6,00 volts
working, 6/6 each.

ELECTRIC LIGHT CHECK METERS,
useful for subletting, garages, etc., all for
2007250 volts A.C. mains, S amp. load, 19/-
each ; 10 amps, 22/6 ; 20 amps, 27/-; 25
amps, 32/6 ; 40 amps, 38/6; 50 amps,
4616 ; and 100 amps, 57/6 each, all carriage

paid.

MAINS TRANSFORMERS, 200/250 vo'ts
input, output a combination of 6, 12, 18, 24,
30, and 36 volts at 6 amps, 45/- each, post 1/6.
12/24 VOLT RECTIFIERS at 4 amps.,
with suitable Mains Transformer, 200/230
volts input, 55/- each, except 12/24 volts,
MAINS TRANSFORMERS, 200-250
volts input, output 400/0/400 volts, 280
mfamps, 6.3v,8a,2v.3a.,5v.3a,4v.2a,
4 v. 2 a., the last two heaters insulated at
8,000 volts, 85/~ each ; another, 200/230
volts input, output tapped 0, 9, iB volts at
4 amps, 25/- cach, post |/-,

6 or 11 YOLT RECTIFIERS at 4 amps
output, complete with suitable trans-
former, 200/230 volts input, 45/ ‘cach,
post |/&

MAINS TRANSFORMERS, input 200/
250 voles, output 45/50 voles, 70 amps.,
suitable for arc welding, (ISI—/- each ;
another 70 volts 50 amps, £15/-/- each.
Ex-W.D. USA. HAND GENERA-
TORS, less winding handle, output 425
volts at 110 m/a., at 6.3 v,, 2} amps., com-
plete with smoothing, 30/- each, carriage 2/6.
ROTARY TYPE RESISTANCES, stud
S/arm type I0 ohms 3 amps, 17/6 each.
(Other types in stock, please ask for
quotation.)

D.C. MOTORS, 230 voits, .3 h,p., 3,000
r.p.m, in good condition, £3/5/- each ;
ditto Fan Motors, 230 voles D.C., 20/- each ;
110 vo'ts D.C., 17/é each.
SMOOTHING CHOKES, 4 henries,
250 mjamps, D.C. resistance i20 ohms,
12/6 each.

METERS, Moving Coil, 0 to 4 amps., 18/6
each, Ditto, Moving Iron, suitable for A.C,,
0 to 30 amps., 25/- each. Another-moving

‘coily- 100 to 250 amps. D.C., 35/> each, all |

4in. scale. (Others in stock, please state
.yout requirements.)

475

ALL PRACTICAL MECHANICS
VISIT

“The Model Engineer”
Exhibition
DU AUG. 19th-29th o=
NEW HORTICULTURAL HALL, WESTMINSTER

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

Whether you use a.corner of the kitchen table or work in a well-
equipped workshop, this exhibition is a must for all mechanical and
modelling enthusiasts. Here under one roof you can see the worid’s
finest models, latcst trade developments and discuss the trends in
your hobby.

Attractions and Features:

Y Over 250 wonderful scale models made by
practical mechanics

+ Everything you nced for the home workshop
displayed on the trade stands

v Demonstrations by experts in all branches
of engineering and modelling technigue to
help you to produce mechanical masterpieces

¥: Passenger-hauling scale locomotives on the
S.M.E.E. five steam track

Y CGlub Stands and Demonsirations

v Percival Marshali’s Stand—a must for all
modelling  enthusi-

asts. Books, plans
and magazines on all
aspects of the hohby
of model engineering

% Miniature Grand Prix
Track with scale F.2
cars rating at high
speeds

Y ModelShips Manceuv-.
ring under radio
control on the large
water tank

% A fully working
blacksmith's forge

How to get there :

The New Horticulturaf Hall is in Greycoat
St., S.W.I.

By Bus: I, 24, 29, 76, i34 : ask for
Army and Navy Stores. 2, 36, 36a, 57,
€9, 169, 178, 185 : ask for Rochester Row.
3,59a,77,77a,88; 159 : ask for Horseferry
Rd;< 10, 46 : ask for Roya! Horticultural
Hall.

By Tube : to St. James Pzrk via Circle or
District Line.

" “THE MODEL ENGINEER”

www americanradiohistorv com

PHOTOGRAPHIC

'ENLARGER TiMER

A first-class clockwork timer, con-
structed from an ex-Govt. unit giving
i} to lé-cecond exposures with each
winding. Complete with Foot Switch,
Calibrated Dial, Focusing Switch, Ready
for' connection to the mains and

enlarger.
, Fost and
5 0 = Packing 2/6.

TR ANSFORMERS

Primaries. Secondaries.
11 220 to 4v. 351\. 10/6.
246 volts 20v . 25/~
50 cys. S'Zzssv 5A and 20 v. 500 m/A.,
40v.3A.and104v.1.5A., 95/-.
Postage 50 v. 250 m/A, and 404 v.
and packing (c T)5 A 0~
2/~ each. 2 x 120'v. 400 myA. and 50
50 miA.. 30/-.

VENTAXIA Extraction Fans. £3C-250 v.
50 cys. Bakelite cased. Silent Ruaning, 70/-.
ACFIL.  PUMPS.—These “pumps - cnable
you to fill all accumulators on the bench
with the carboy at floor Icvel. Brand new,
only 30/-, post 2/-,

I"M. SPEAKERS.—In cases, ideal for
extension speakers, 6iin., 3¢/~ ; 5in., 17:6.
Postage 2/-.

LAMP HOUSES with pair of 6in. conden-
‘ser lenses and focusing mount, suitable for
flood or spotlight. £4.

CINE PROJECTORS 18 mm.—* Ensizn **
silent, complete with Dallmeyer 2in. Super-
lite I_g;:s, transformer and carryirg case,

GB MODEL I.516.—Sound, complete with
valves, lamps, lens, speaker, resistance, £55.

E'g.ll MODEL S8.1t.B.—Sound, complete,

METRO-VICK AUTO TRA\SFOR\IFRS
230/110v., 500 watt, totally enclosed,
£4/10/-.
PHOTOFLOOI LAMDPS, ' Ekco'™ 1,000
watt, 220/230 volt, 10/~ each. Post 1/-. Or
in original cartons of 12,.85/-. Post free. .
PROJECTION LAMPS.—115v. 750 w.
Prefocus. Brand New, 25/-.
RESISTANCE MATS.—Make ideal heating
mats. for Aquariums, Photographic solu-
tions. Print dryers, etc. Mains voltage,
150 or 620 watts. Black heat, size 10in. x
in., . Post free.
HNAND GENERATOR or Battery Charger.
—8 volts D.C. at 4 amps. contained in a
strong metal case with autometic cut-out,
-very useful where no mains are available,
could he converted to a wind charger. Only
30/-. Carriage 5/
BLOWER MOTORS.—Dual voltage, 12,24
10 /115, recommended for ‘car heaters,
21/-, post 2/-,
BALL BEARINGS.—No. EE2, #in. x iin,
3/-. post free.
THURUST RACES.—1316in. x {in, 1/6.
post free.
VOLTMETERS.—0-300 A.C. Moving Iron
3\n. Flush or Surface Type 25/~ 00
Flush D.C. Moving - Coil, 6 ; 0-20
Flush Moving Coil, 7/8 ; 0—40 2n. Flush
M.C., 10/6 ; post 1/-.
IL\'I'I‘ERY CINARGERS “\VESTALITE.*
Input-100/250 v. A.C. Output 12 v. 16 amps..
variable metered output. fused, worth £34.
?;llr price while they last, £15. Carr. & Pkg.,
ACCUMULATOR CHARGERS. 230 v.
A.C. in black crackle case with fuses and
meter, 6 and 12 voits at 4 amps. Bargain
Price, £4/19/6. Pkg. and carr., 5/-.
RECTIFIER UNIT.—Input 230 volts.
Output 12-0-12 volts 1 ampere, 50/~, packing
and carrtage, 5/-.
PORTABLE TEST METER.—Just the
job for the home constructor in neat cace
8in. x 5in. x 4in_, reading 1.5, '3, 150 volts, 6
and 60 m/A. , b k. and 25 k. ohms, 25/~
each to clear. Post 1/6.
AERIJAL RODS.—12in. long, 1in. diameter.
Any number of sections can be fitted to-
gether, 2/6 dozen, 6/~ for 3 dozen, 11/ half
grogs, 20/- sross, £6 per 1,000.
SLOW MOTION DIALS.—6in. Scaled
0-100, reduction 200 to 1 or direct, ideal for
wavemeters, signal generators, etc. Our
price, while they last, 56. Post 1/-.
FLASHING swn‘cn UNIT with 6 con-
tacts. Full rotation 60 seconds, operated
by a Sangamo Synchromous Motor, 230

‘volts A.C. 2 watts. If metal case, 3in. x

2iin. x 2¢in.. 15/~. Post 1;-.
STUART PUMPS.—230 volt A.C. motor,
will 1ift 400 gals per hour 15t., £11/18/- ;
larger size, ! h.p., £2210/-. Carriage 716
PUMPS l-‘Oll GARDEN FOUNTAINS,
£10. Ex stock, send for further detalls.
SWITCHES.—A row of 5 in a flush mount-
ing bakelite moulding. 5)in. ¥ 1!in. x 2in.
Ideal for model railways, etc., 5/6. Post 9d.
24 VOLT MOTOR with reduction gear and
cam-operated switches, 15/6, post 1/-. :
Send Gd. in stamps for eomprehensive
J(pt givinyg full details of Potentiometers,

'ond ensers, Resistors, Telephone Key

Switches, Reetifiers, ete.

WILCO ELECTRONICS

2¢4, LOWER ADDISCOMEE ROAD,
CROYDON,
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—CL YDESDALE

Bargains in Ex-Service Radio and Electronic Equipment

NEWNES PRACTICAL MECHANICS

VENT AXIA éin. FAN

Ref. 5A[2905
Input 24v. D.C. or 40v. A.C. Moulded
Plastic Fan housing assembly " 7{in.
dia, {(Max.), 8in. long, madé in: two
interlocking sections suitable for
mounting in a circular aperture and
completely secif-contained, mounted
on metal frame 17}in. x 8%in. With
suppressor unit SC/870 Input through
2 p. Chassis Plug.

IN TRANSIT CASE.

PLOTTER FIELD, MK. IV. Ref. OS 739A

A precision-made protractor unit," first-class
condition, in soiled leather case, with carrying
strap. Comprijsed. two moving cross-arms with
individual lock ‘device. Cross-bearing scales
marked 21-65 length, each (2Fin., attached to two
Protractor Scales 0-180 degrees, 9.5/16in., between
centres {max.) will form any combination of
internal angles, on two interlocked straight edge
bases scaled 0.3500, fully. extended a perfect
2Sin. length straight edge, closed I5§in. long,
can be locked at any position. Case Dimengions :

Here’s the
NEW

MUFFLE
FURNACE FOR
“BOTTLED CAS”

CARRIAGE ] .
eI R LT or | OR COAL GAS
AJHB64 Each PAID

AS ABOVE USED CONDITION

Nownoess. E2[19/6  c.ch |
CARRIAGE PAID |

AIR POSITION INDICATOR UNIT. Mk. |
Ref. 6B/248

Contains : 4 Rev. Counters with reset knobs,
each reading 0-9999 Revs, also Small Selsyn
Motor, Dial Lamp 24 v. 6 w., D.B.C. with holder,
On[Off Toggle Switch, Push Switch, plus a host of
gears and worm drives. Unit mounted on Die-
cast Afluminium Frame with metal casing. Overall
size, 12in. x 8in. x 6in.

ASK FOR NO. 39/6 e

AfH913

MORSE PRACTICE BUZZER SET
Compact self-contained Morse practice set
mounted on 6} x 6} x }in. base-board. Requires
4}-volt battepy for which clamps are provided :
headphones can be used instead of audible note
provided by fitted ‘burzer.

ASK FOR NO. 5/6 Al
ac

CARRIAGE
PAID

POST
9d.

ROTARY PUMP
V., D.C, 25 amps
Ref, SU/2492
&in. bore- inlet, {in. bore outlet.
4}in. flange for connecting to tank.
ldeal for pumping oil, petrol, water
etc. Diecast constructions with brass
rotor blades. Dim. 4}in. x 7in. x 7}in.
Weight 5ib.
35/ POST
= PAID

ASK FOR NO.
A/H944
A.C. MAINS. 200/250 VOLTS
GRAMOPHONE MOTOR
Fitted with 9in. turncable and electro-
static screen, mounted on a mertal
plate approx, 14} x 14in.

Now aas. 61/6 ecnFiio

AJEIX
WE CARRY A FULL RANGE OF CYCLE
ACCESSORIES. Enquiries invited.

Still available :

for use as UNIVERSAL ELEC-
TRIC MOTORS

Motor Generator, type 28.,.each 25/~

Motor Generator, type 29...each 25/

Motor Generator, type 30...each 19/6

Order direct from '—

CLYDESDALE

Phone : South 27069

SUPPLY 2, BRIDGE STREET
Co.

Branches in Scotland, England and Northern Ireland

LTD. GLASGOW - CS5

These highly efficient fur-
naces, thousands of which
are in service on coal gas,
have now been modified and
fitted with the remarkable
Aqualux P.H.C. burners.
These burners, the result of
much research, will burn
all the modern paroffin
hydro-carbon gases such as
Propane or Butane and
generally available through-
out this country under one
of the trade names such as
Calor, Pyrogas, Bottogas,
or Scottish Rural Gas, etc.
Type ‘A’ for ~tempera-
tures up to 1,000 deg. C.
Type ' B’ for temperatures
up to 1,250 deg. C. Each
available in 5 sizes.

Send for technical litera-
ture.

AQUALUX LTD.
113, EMILY ST., BIRMINGHAM, 12.

August, 1953

AQUALUX

Tel. CALthorpe 1164

ENNETT COLLEGE can help you to

success through personal postal tuition

HOUSANDS OF MEN in important
were once students of The
They owe their success to
Personal Postal Tuition—The Bennett College
You have the same chance to qualify for a
fine career, higher pay and social standing.

positions
Bennett College.

way.

the coupon and post it.

SEND TODAY for a free prospectus on

your subject. Fust choose your course, fill in

One of these courses will lead to

Accountancy Exams Shorthand
Auditing English
Book-keeping General Education
Commercial Arithmetic Geography
Costing Journalism
Modern Business Methods Languages

Building

To THE BENNETT COLLEGE (Dept. M. 76), SHEFFIELD g

Please send me free your prospectus on : i

=il

SUBJEGT...... e - e )
1 I Draughtsmanship
L NAVRAEL, o N T e A e et c JBtoc oo™ 1

ADDRES Suuuneeeeiearineensreesaneenes el = S = EER. Vinmng

............. e W% " B AGE (i),

PLEASE WRITE. IN BLOCK LETTERS |

Agriculture
Architecture
Aircraft Maintenance

Carpentry

Chemistry

Givil Engineering

I Gommercial Art
Diesel Engines

Electrical Engineering

Enginzering Drawings
Forestry

Locomotive Engineering
Machine Design
Mechanical Engineering
‘Mining

Motor Engineering
Plumbing

Powar Station Engineering
Press Tool Work
Quantity Surveying
Radio Engineering

-GENERAL CERTIFICATE OF EDUCATION

a
e

your advancement

Mathematics

Public Speaking
Police Subjects
Salesmanship
Secretarial Exams
Short Story Writing

Road Making
Sanitation

Sheet Metal Work
Steam Engineering
Surveying
Telecommunications
Textiles

Wireless Telegraphy
Works Management
Workshop Practice
and many others

RSA. EXAMS.

. —
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A Uruguayan issue shosving
the Rio Negro bridge.

stamp collecting as related to com-

munications, I have selected bridges
as a suitable sub]ect to follow bicycles and
locomotives, which formed the subject of
my two previous contributions. Of course,
aeroplanes and ships are also methods of
communication linking the postal services of
the world, and a great deal could be written
about the philately of both. Ships, of course,
are older instruments of travel than aircraft,
the first aerial post from Hendon to Windsor,
with Gustav Hanel as the pilot, taking place
in 1912.

There are not many stamps which feature
bridges as the main motif and as far as I
have been able to trace from a comprehen-
sive stamp catalogue there are only between
30 and 40. None of them is expensive so
the collector who wishes to obtain a com-
plete set of bridge stamps will find that he is
able to do so for .£2 or so. I suggest
that he collects unused:

He will not find ~that this
embraces every type of bridge, for bridge
types vary from archell bridges, which are
built of stone and- consist of a series of
semi-elliptical arches supporting the road-
way ; suspension bridges in which the
roadway is suspended wupon chains, steel
cables or bars, which pass over high- piers
built on each side of the river; cantilever
bridges consisting of two beams projecting
obliquely upwards from opposite banks or
piers ; girder bridges - consisting of steel
girders placed horizontally on perpendicular
supports; movable or bascule bridges, such
as Tower bridge, in which the roadway can
be raised in two sections and the projecting
portion is balanced by an inner portion (the
latter descending into a kind of well when
the former is raised), to pontoon bridges
which consist of a line of boats, barrels, etc.,
on which planks are laid. The latter, of
course, are only temporary affairs and a
development of the old ford. However, a
sufficient number of bridge types are featured
on stamps to make such a collection interest-
ing, and I feature a few on this page.
Probably the most famous is the Australian
stamp on which is an excellent reproduction
of the famous Sydney Harbour bridge. This
was issued in March, 1932, Then there is
the Eire stamp showing the Shannon Barrage.
This was issued in October, 1930, in cele-
bration of thz completion of the Shannon

_ hydro-electric scheme.

In 1934 the Dominican Republic issued
a stamp.showing the San Rafel suspension
bridge—a really attractive stamp of one
centavo denomination, The Moyen Congo,
in the French Colonies, in 1933, issued a
one franc stamp with an excellent illustration
of the Mindouti Viaduct, whilst in 1933 the

TO complete . my trilogy on ‘ thematic

- igsue, .

collection

*-t (Right)—Mayen Congo
in the French Colonies

showing the
Mindouti Viaduct.

NEWNES PRACTICAL MECHANICS

Bridges on Stamps

The Third Article on Thematic_Stamp Collecting

By H. V. A. HOWARD

Princes’ Aqucduct appeared on a 5 centimes
Haiti.  Eritrea issued a stamp showing a
railway bridge (unnamed) and the Princi-
pality of Monaco in the early 20’s issued a
stamp showing the Monaco viaduct and the
St. Dévote,

Rumania in 1928 issued a stamp featur-
ing the Cernavoda bridge over the Danube.
Some stamps I have mentioned are illus-
trated here. They are in free supply from
all of the stamp dealers.

A fascinating facet of the thematic stamp
collecting is that it soon starts enthusiasts on
a course of study on a particular subject
and.bridges are no exception. In our own
country the Thames bridges are, perhaps, the
most famous and starting in their proper
order, that is to say with the bridge nearest
to the sea, we have the Tower bridge, London
bridge, Cannon Street railway bridge, South-
wark bridge, Blackfriars railway. bridge,
Black{riars bridge, Waterloo
Charing Cross (railway and foot—Hun-
gerford bridge), Westminster bridge, Lambeth
bridge, Vauxhall bridge, Grosvenor Road
railway bridge, Victoria bridge (Chelsea sus-

. The Principality
of Monaco stamp
on the left shows
the Monaco
Viaduct and the

St. Dévote.

Princes’ Aqueduct
on a 5 centimes
Haiti stamp is
shown on the right.

Gy

pension), The Albert suspension bridge,
Battersea and Battersea railway bridge,
Wandsworth bridge, Putney railway bridge,
Hammersmith suspension bridge, Barnes rail-
way and foot bridges; Chiswick bridge, Kew
and Kew railway bridge, and Richmond
bridges.

Some of the most famous .bridges of the
world include the Sydney Harbour bridge,
already mentioned, which has a total length
of 2% miles, the centre span measuring
1,650ft., five approach spans being provided
on each side. The total weight of steel used
was 53,000 tons. Other examples of this
type are the well-known Hellgate bridge,
New York, and the new Tyne bridge at

3> (Lefty—Fire 2d. issued < puse o 4
. October, 1930, showing ¢
3 Shannon hydro-elecrric
scheme.

V TN %
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bridge,

(Righty— The
Cernavoda °
bridge over the

Danube:
stamp is_Ruma-

A R

\,

Auszralian 2d. issued March,
1932, showing the Sydney
Harbour bridge.

Newcastle. The latter, being modelled on the
lines of the Sydney Harbour bridge though
much smaller in size.

The tubular suspension bridge over the
Menai Straits on the Chester and Holyhead
railway was designed by Stevenson and Fair-
bairn. It is 1,510ft. in length and was com-
pleted in 1850. The Brooklyn suspension
bridge over East River, connecting Brooklyn
with New York, is §,990ft. long and was
completed in 1883.- At Calcutta is the
famous pontoon bridge designed by Sir
Bradford Leslie, probably the longest floating
bridge in the world whilst the Clifton
suspension bridge over the Avon near Bristol
(formerly Hungerford bridge over the Thames
near Charing Cross) was designed by the
famous Brunel of locomotive fame, being
700ft. in length and completed in 1864.

The first railway bridge over the Firth of
Forth was designed by Sir John Fowler and
Sir Benjamin Baker, completed in 1889 and
is 8,290ft. in length.

The Grosvenor single-span stone bridge:

over the Dee at Chester is 340ft. long and
was completed in 1833 from the designs of
Harrison. Kew bridge, which connects
Brentford with Kew, is 1,300ft. long, was
designed by Sir Wolfe Barry and built. in
1903. London bridge is 1,000ft. long and
was built in 1831.

The bridge connecting Newcastle with
Gateshead was designed by Robert Steven-
son, built in 1849 and is 1,400ft. in length.

The famous Niagara suspension bridge was
designed by Roebling and built in 1855. The
St. Lawrence (Quebec) cantilever bridge
across the St. Lawrence is 3,200ft. long. Its
construction commenced in the early part of
this century, but in 1907 a part collapsed
during construction and the Canadian
Government undertook the task of comple-
tion, which occurred in 1917.

The railway bridge over the Tay in Scot-
land was completed in 1887, designed by
Barlow and is 10,500ft. in length; ' The
Tower suspension and bascule bridge was
completed in 1894 and was designed, as was
the Kew Bridge, by Sir Wolfe Barry. It
is 8ooft. iong.

The famous cantilever bridge across the
Zambezi, 700yds. below the Victoria Falls,
was completed in 1905, keing designed by
Mr, G. A. Hobson ; it is 6ooft. in length.

I give these brief details of some of the
world’s most famous bridges to show the
interesting avenues of ressarch into which
the philatelist is drawn once his interest is
whetted. No matter whether it is subject or
country which attracts,” these historical
byways exist and the stamp is the lure. The
educational value of philately, therefore, is
apparent.
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" LETTERS
- EDITOR

T_h_e Editor does not necessarily agree

with the views of

Wimshurst Machine Details
IR,—I was interested in the article.on
building a small Wimshurst machine in-
your June issue, and I am wondering if one
or two comments of mine might be of interest.”
I have had a good deal.of experience with
these machines, although not with one that
had ‘smaller discs than 18in. diameter. - If,
however, a smaller one works to scale the
size and number of the tinfoil sectors men-
tioned in the arude, are likely to be unsatis-
factory.
With only eight large sectors per disc, the
larger machines are never self-starting and

‘always have to be started off with a charged

rod held as described (or, better, held near the
point where the sectors meet a’ brush). Also,
the machine is not self-maintaining when used

re-started with the charged rod.

Usmg about 16 sectors per disc the machine
will maintain its performance and continue
to pass sparks as long as ene turns. the handle,
With 30
sectors it will start of its own accord, except
on very damp days,-and there is no gain -in
performance by increasing the number of
sectors beyond this number.
the-sector width; the total length of insulated
space betweén the sector level with a comb
and the’ sector touching the brush nearest.to
that comb must be- greater than half the

‘length of spark the machine can produce,

otherwise a discharge jumps from the comb
to the brush via the sectors. Incidentally, the
scctors should be attached to the plates by
means of shellac, since nearly all other
adhesives are conductors to’'a small degree,
and it is very difficult-indeed to keep the
space between the $ectors free of smears of it.

A further point is that the use of jam
jars for making the Leyden jars is almost
certain to result in failure. Modern commer-
cial window glass or bottle glass has too low
an insulation as a rule to be of use for this
purposc. I have made. a
number of Leyden jars from this material
and about nine out of every ten wete com-
pletely useless, even when carefully dried, arid
the few that did work were extremely poor
owing to leakage. I have, however, been
consistently successful w1th ordinary- labora-
tory beakers made of “ Hysil ”* glass. :

Finally, the use of cork as a holder of the.

centre rod is very undesirable, since this
halves the leakage path of the jar. A stopper
shaped from paraffin wax gives a far better
performance.—R. E. C. Davies (Tenterden).

Anemometer Improvements

IR,—With reference to the article “ Makmg,

an Anemometer,” in the May . issue of
PrRACTICAL MECHANICS, may I suggest a few
improvements and comments.

The anemometer, as stated in the article,
should be placed as high as possible and clear
of obstruction—to be correct, 33ft. above any
obstruction. In this case readmg it becomes
difficult. A s1mple method Aow in common

-use for overcoming this difficulty is to fit a

spring contact on one side of the dial. As the.
pointer comes round it pushes the spring

. contacts together and an electrical circuit s

made which can be made to sound a buzzer

. immediately ‘a spark,
‘passgs the machine goes dead and has to be

‘As a guide to.

considerable

his correspondents.

or work an electric counter-mechanism at a
distance from the anemometer. The only
connection between the two being a length of
twin wire. The high ratio of gearing between

‘ the cups and the pointer reduces the retarda-

tion effect of the closing of the contacts to the
minimum. Indeed, it is- so .slight as to be
negligible.

The bottom bearing of the anemometer is
improved if the steel block is drilled for a short
distance and a small ball-bearing inserted in
the hole ; the tip of the spindle is then ground
flat, preferably hardened, and allowed to rest
on the ball-bearing, the drill hole being a size
slightly larger than the spindle tip.

The top bearing would also require some
protection from rain. It is better to fita length
of tube permanently to the case and termina-
ting at the top in a ball race, through which the
spindle passes. In this way the spindle is
supported at 1ts top end near the cups, other-
wise “ whip >> might develop in a high wind.
-M. H. HopbinotTt (Chester).

Einstein’s Theory
IR,—With reference to Mr. C. W. Carr’s
corresponderice ' in the May issue of
PracTICAL MECHANICS, might I point out that
this is an elementary navigational problem.

Using a right-angled £
tiiangle for simplifying -
a natvigational problem. e t
rd
- )
”~ 6
. Oolf;/ , =0lJ,

!

:

i

&

80(4) 8

A.8.s coursemade 9007
A C.is course set
C. B/s driFt due to wing speed

To simplify matters we can make use of the
three, four, five right-angled "triangle (see
diagram) and suppose wind speed to be equal

to 60 knots, distance between points equal to.

80 miles and air speed of *plane to be 100 knots.

When flying across the wind it becomes
apparent that if the ’plane is pointed to a
position 60 miles to windward of its destination
it will, after one bour, have travelled 100
miles through the air, and been blown off its
course 60 miles to leeward, thus arriving at its
destination in one hour. -

The same holds good for return journey,
makmg a total time of two -hours for the two
journeys.

When flying parallel to-wind its speed over
the carth will be equal to 100 (air speed) e
60 (wind speed) depending upon whether it is
flying with or against the wind.

Thus in the former case its speed will equal

.100+60=160 knots and so the distance will

‘be covered in half an hour, and in the second
-case its land speed will .equal 100—60=40
knots, and therefore the distance of 80 miles
will take two hours to be covered. |

Therefore, the two journeys together when
flying parallel to wind total two and a half
hours’ flying time, Whereas, across wind the
total is only two hours. -

www americanradiohistorv com

‘cremated alive.

I hope that this will clarify the matter for
your  correspondent. — A. = M. Cook
(Fareham).

IR,—Your correspondence on Einstein’s
Theory is most interesting, but I would
assure Mr. Carr that Michelson and Morley
were perfectly correct in that a journey and
return, against and with a flow stream, takes

Jonger than a transverse course.

All they did prove, however,.is that there is.
no discerntble movement through an =ther,
at the earth’s surface. -

I have long had a prxvate theory that an
atheric. cloud or “atmosphere”
surround matter and travel with it. through the
general zther. This would explain the M-M
negative result, and also the otherivise.

could

anomalous fact that radiation reaches the earth--

at constant velocity from all directions. "It
would leave the Doppler Effect and Spectro-
scopy undisturbed, since they are solely con-.
cerned with frequencxes, not wave velocities.

It is rank heresy to suggest existence of an’
=ther when the greatest minds have )emsoned

the idea, but if the said minds could give any

satisfactory explanation of what cosmic radia-
tion really is, and how countless millions of
horse-power can be transmitted from the sun
alone, by mothing through nothing, we should
be more 1mpressed To call them * electro-
magnetic >’ waves means nothing, because no
one knows what a*‘ magnetic line of force * i
anyway. Not even the great Einstein himselfy
though ‘we can‘almost see it, with some iron
filings.

Now that radar echoes are attainable from
the moon, the Michelson-Morley experiment
could be reconducted upon an extra-terrestrial
base-line, if the moon’s distance could beé
measured with sufficient' exactitude by acute:
parallax simultaneously.—F. Q. BROWNSON.
(Bedford).

Interplanetary Space Travel

—~

IR,—In my letter on’ interplanetary space---

travel which was published in the May’
issue, the symbol o (varies as) has been
omitted by the -printer. This obviously.
confuses the import of parts_of the letter.
Lines 4 and 5 should read: . is only
concerned with gravity as air resistance
o V* and V==0. i

Line 33 onward should read : . available
from a constant fuel consumpuon varies
inversely as air pressure; the total
.thrust being .

The latter statement is a slight modxﬁcation
of the original letter. Thrust does not * vary.
as ”” but “ varies inversely as >’ air pressure ;
thus, in this case the symbol « is inadequate.
—WrLiam ErLwoop (Hatfield).

IR,—It is 1mportant that the letter of
: W J. Land, in your issue of April, 1953,
on “ Imerplanetary Space Travel ” should!
not pass without comment.

Mr. Land starts so many hares that it would”
need a long article to make a full reply, for
the sake of othet readers who may be con-
fused by Mr. Land’s ideas, I ‘will, however,
be as brief and explicit as possible.

On the point of the vacuum flask and the*
deduction that space travellers would be
At first sight this seems the
coup de grdace of space flightt But Mr.
Land shows that his admitted unscientific

mind does not understand the behaviour of

a. vacuum flask. - Heat can escape across a-
vacuum by radiation, that is why the walls
of the -Hlask are silvered, the vacuum only
removes the possibility of large heat transfer
by conduction and convection. A space
ship in interplanetary space could be made
to radiate heat_away into space. See the
articles,.on “ Cold” and * Radiation” in-
the -En}:yclopzedia Britannica, also the' classic
article by Prof. Poynting “ Radiation in the
. (Continued on page 481)
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SALES AND WANTS

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

FOR SALE

I OOK OUT. -New P.DS5, 3in. pre-
4 cision, screwcutting, baeck-geared,
tumbler reverse, split nut, aprom,
setcver. com. rest, £22/19/6 ; cash or
terms. Stamp please. Portass,
gelpdt.. P.M., Buttermere Road, Shef-
eld. i
EW HOOVER, 1/6th h.p., 1,425
r.p.m., drip proof capacitor
motors, 210 volt, 1-phase, 50 cycles ;
will work on 230 volts; with auto
reset thermal overload trip and
silent sleeve bearings. In makers'
cartons, £4 each carriage paid.
Removed from ‘carton and store
soiled, £3 each carriage paid. A
few at 110 and 130 volts. wW. H.
Collingbourn2: & 0., Ltd., 1481,
Stratford Road, Birmingham, 28.
LECTRIC MOTORS, 24v. Heavy
E Duty, 7" x 3%in. ;" -spindle § x
#in., speed 2,000 r.p.m., weight 10lbs.:
manufactured for driving hydraulic
pumps ; good power output on 12v.;
new ; 20/-; 13v._-Light Duty, 6 x
3in. ; spindle 1 x 5/16in., 3,000 r.p.m.,
weight 341bs.; suitable for models,
fans, etc., 15/-; Rotary Power Units,
input 24v., output 250v.: in metal
case, 12/6; all carringe paid. Wilton,
93, Toynbee Road, Wimbledon, S.W.20.

IR CYLINDERS, 12 x 64in,
1,000lbs. sg. 1n., weight 15lb..
screwed 4in. gas, 17,6 . Air Lines,

12ft. -braided or 10ft-canvas inserted,
3/16in. bore, 5/- each ; all carriage
paid Wilton. 92, Toynbee Road,
Wimbiedon. S.W 20.
NOW READY.—Complete building
instructions for the *‘ Disco-
tape "—to convert your gramophone
into a .high fidelity Tape Recorder.
Written in noxn-technical language
with stage-b{;-stage diagrams. Price
3/6, refundable-on purchase of Kit.
Send for your copy now. Below.
\THE-DISCOTAPE KIT comprises all
mechanical parts, ready for
meunting on your gram, platform,
converting it into the playing. desk;
plus all components for a small
oscillator/preamplifier unit .which
plugs into your radio receiver, using
it as the main amplifier. Does not
gx'eclude use of gram: or receiver
or normal purpose. -Below.
7"HE PERFECT KIT for the home
constructor ; - simple to build,
simgle to operate. The Discotape
enables you to have a Gram. and
Fape Recorder in One unit! Price,
comp.ete kit, £12. N.E.A.L. Acous-
tics, Ltd., Court Street, Leamington

Spa. .
pLECTRIC MOTORS, B.T.H. 230/
240, { h.p., 1425 rpm.; new
and unused ; £5/5/- each. Miniature
12 or 24v. Motors, A.C./D.C.; ideal
for models, etc.: size 2iin. long x
2in. x 1}in. New Twin 40w, Ballast
Units, no starter required ; all vol-
tages, 200/250 supplied ; 25/-;
requires holders and lamgs only to
complete ; Single 40w. nits, S/H
Holders, 2/6 each; Starters,

45/- each; Crompton Parkinson
Chlorinator Pumps, 220v., 230v., A.C,,
h.p.; little used ; #£10. Harringay
Photographic and Electrical Supplies.
Ltd., 423 Green Lanes, N.4. (Tel.:
MOU. 2054.) A
TP\RANSFORMERS DESIGNED and

supplied for all- requirements,:

Trains, Welders, Television, etc.
Write or phone your requirements to
F. W. Whitworth, AMBritI1.R.E,
Medel Dept.. Express Winding Co.,
3:1138 London Road, Mitcham, (MIT.
2

‘ ETAL TOOL BOXES, 18in. x 5in.
I¥A "X 4in.. hinged Jids and fastener,
3/-: Red Rubver Tubing, {in. bore,
100ft. coils, 15/-; -Air Tubing for
high' pressure, }in. bore: l0yds, 12/6;
Perspex Domes, 20in. x 10in., 40/- ..
Rayon Twine, remarkab!/y strong, 4
and §lb. approx, balls, 20/- and 30/-;
28lbs. -Casein Cement Powder, 40/-.
Batley & Co., Stockport.
IR RECEIVERS, 54in. x 24in,,
£10; 24in x 12in. x 150lbs,,
£7: 15in. x 12in., £2; Moisture
Filters, 7/6: Safety Valves. 8/6.
C. G. Nelson 118, Anchorway Road,
Coventry. | .
EJUVENATE your water softener;
New Zeolite, 2/3 1b., 10lbs., post
aid. C. G. Nelson, 118, Ancherway
oad. Coventry.
OTARY CONVERTER, 12v. or 24v.
--D.C. to 230v. AC., 160w., £9;
230/40 D.C- to 230 A.C., 200w.. £10;
s.a.e. for. bargains list. Lawrence,
134,” Cranley Gardens, N.10.

24v. Vent Axia Fans, -new.

' used.

* (YONSTRUCT YOUR OWN REFRI-

GERATOR.”—This book, written -

by a refrigeration engineer, is
profusely illustrated with drawings
and photograpbs and tells you, not
on!f how- to construct a cabinet or
built-in refrigerator, but _illustrates
mang - that have been ~built by
amateurs and are operating satis-
factorily ;  3/9, post fre2 from:
Robert C. Scutt, Refrigeration Engin-
eer, 52, Hadley Way, London, N.21.

LATEX FOAM UPHOLSTERY,
6ft. x 2ft. x 4in, covered,
£5/15/-; carr. and pkg., 5/-; 2ft.

X 1ft. 6in. x 4in., £1/10/-; c¢. and
p.. 2/-;. 32in. x 16in. x u!n., 14/-,
¢. and p., 1/-; s.a.e. complete list.
B. & M. (Latex) Sales, 16, Hamm
Moor Lane, Weybridge, Surrey.
(Weybridge "3311.)
THE CLYDESDALE PATTERN CO.,
LTD., 125, West Regent Street,
Glasgow, C.2. , (CITy 7203-4.) For
Sale: 1-9in. Bench Model Wood Band-

saw. complete with ird h.p. 220/250v. -

motor, 58in. vee belt and metal-
cutting saw, £35 complete.
COMPRESSOR EQUIPMENT, Mis-
cellaneous Items; catalogue, 1id
Pryce, 157, Malden -Road, Cheam.
OMPRESSORS for sale, 3 CFM,
Z 180lbs. sq. in., on metal base,
with -driving wheel and receiver,
price £3; § h.p. Heavy Duty Motors,
price £3.; carriage forward, Wheel-
house, 1, The Grove, 1lsleworth:
(Phone : Hounslow ° 7558.)
AMAZING DEVICE, cuts perfect
discs, wheels, etc., to 12in. dia-.
meter, with any circular saw, 10/6
p.pd. ; sample 6ln. mahogany disc,
photo, details, 1/6. Below:-—
HOW TO RE-WIND and Service
Electric  Motors,
Complete Practical Book only 3/-;
p.pd. Below:—
OW TO MAKE IT BOOKS:
Whittling in Wood ; Inlay Pic-
tures, Marquetry ; American Action
Toys; 21 Lovely Lamps; 3/- each ;
p-pd. Below:—
BUILD YOUR OWN PHOTO Equip-
ment, 12 designs in two books
Enlargers, printers, dryers,
etc., 6/-°, p.pd. Below:— ~
40 POWER TOOLS You Can Make
- from scrap, pipe ﬂmn¥s. etc
This amazing book of plans for c¢ir-
cular saws, lathes, band-saws. jig-
saws, planes, tapping attachment,

timers,

- jigs, etc., has sold 250,000 copies, and

is a " must’ for every home work-
shop, 12/6 only ; p.pd. Below:—
MERICAN BOAT BUILDERS
Annual ; 28 boat plans, 8-22ft.,
and other helpful articles. /6.
p.pd. Below:—
(‘AR BODY REPAIRING. Complete
/ A B course ; illustrated ;
7/6; p.pd.; lists free.
Sedgeford, Norfolk,
MALL DENTIST'S SYRINGES,
beautifully made all . metal
instruments by leading makers, All
parts heavily plated, and machined
from solid. Smooth positive action.
Lapped piston and-cylinder. Piston
rod calibrated 0-20. Ideal -for pre-
cision lubrication without mess, and
many other purposes. Complete with
6 strong hardened steel needles, in

:plated. metal case with hinged lid
Ex-Ministry, new, un-.

and fastener.
Worth ££££s.
9/6, post 6d. K. W,
alley, Hitchin, Herts.
0 ICADOR ” ROTOSAW. Portable
cirecular saw attachment for
your electric drill fitted with 4in
circular saw blade, adjustable fence
to cut up to lin, in depth; ideal for
wood, plastic, or soft metals; 33/-
each, post paid. Lambs-wool polish-
ing Bonnets, 5in., 4/3 each ; Rubber
Backing Discs, 5in., complete with
key, 4/6 each; Abrasive Discs. 5in.-
6 assorted grades, 2/-. Send 2id. for
lists of Saw - spindles. Vee Pulleys
and Belts. Plummer Blocks, etc.
Sawyers, Ltd.,, St. Sepulchre Gate’
Doncaster.
YLER- Splral Hacksaw Blades cut
in any. direction at conventional

Our price
Logan, West-

' hacksiw speed without turning the

work: 10in. 'Hacksaw Blades 4d. each
from. leading tool dealers. Write ta
Spiral Saws. Ltd.,
Slough, fer details.
= ERSPEX,” clear, colourecd, stzes

+ eut, also Corrugated ; Plastics,
Aluminium, Asbestos, Mouldings
Henry' Moat & Son, Ltd,
Works, Newcastle, 1, =

" Denny,

Generators..

-plans.

A.PS. (P), |

PERSPEX for. all purposes, clear or
coloured, dtals, discs, engraving
15.° Netherwood Road, W.14
ISHE. 1426. 5152.)

UTS, BOLTS, SCREWS, Rivets,

Washers and hundreds of other

items for model engineers and
handymen. Send now for free list
Whiston, New Mills, Stockport,

OUSE SERVICE METERS, credit

and prepayment ; available

from stock. Universal Electrical, 221,
City Road, London, E.C.1.
s)INS. DIA. ASTRONOMICAL TELE-
~ SCOPE KITS. For simple
assembly; an efficient instrument pre-
pared in 10 minutes; ready fitting
parts, Comprising : selected 50 mm.
dia. objective at 40ins., focus mounted
in special aluminjum cell with
sensitivity and correcting. stop
(ensures achromatic stability with
sharp image), lined eyepiece holder,
turned brass eyepiece, lin. focus,

- magnification 40 diameters (equiva-

lent 1,600 x area, shows rings of
Saturn, etc.). with large explanatory
lay-out drawings; thoroughly tested;
price -39/6; registered postage and
packing free. Below.

ONVERSION OPTICAL PACK.

- Above unmounted objective with
precision stop and eyepiece data
sheet for converting small telescopes
or -microscopes into powerful 40ins.
length instruments; -price 12/6 pack..

Astro Lay-out Drawings, 4/6 extra.
Below.
JPOLARIZING KITS. Assorted

Laboratory Grade Screens for
simple adaptation to any size astro-
terrestial telescopes, microscopes,
cameras, projectors,. etc.; suitable for
astro-daylight observation, micro-
scropic analysis, colour and cloud
photography, gem  testing, 3-D.
cinema  viewing, etc., including
experimental specimens showing
chromatic and interference effects,
with illustrated instructions detailing
half and {full wave experiments,;
application, etc. ; price 12/6, all post
frec. J. K. M. Holmes, ' Scientific
Instruments,”” Dept. P.M.2, * Viz-
caya,’”' Wolvelelgh Terrace, Gosforth,
Newcastle-on-Tyne, 3.

OW TO METALIZE BABY SHOES,
permanent souvenir of child-

hood. Latest American process;
. wanted by every mother, complete
instructiou. booklet, 3/-. How to
make a 5/- Duplicator, 2/-. Send for

our list of handy and money-making
Dept. S., 16, Newton Road,
Southamgpton.

YNCHRONOUS CLOCK MOTORS,

230v. A.C. S/Ph 50c., 12/6 each,
plus 1/- postage. Universal Elec-
trical, 217, City Road., London, E.C.1.

MODEL DEALERS
BUD MORGAN, The Model Special-
ist, 22, Castle Arcade, Cardiff.
(Telephone: Cardiff 29065.) Model
Aircraft, © Trix Tri-ang. Graham
Farish, Model Railways and Galleons;
first-class mail order service. Send
for my 1953 price list, price .3d.
OBBIES LTD. have over 50 years’
experience of catering for the
needs of modellers, handymen and
home craftsmen. Branches at 78a,
New Oxford Street, London, and: in
Birmingham, Glasgow, Manchester,
Leeds, Sheflield, Hull, Southampton
and Bristol. Head Office, Dereham.
Norfolk.
HIPS IN BOTTLES.—The construc-
tional kit that tells you how te
make them ; build for pleasure or
for profits ; kits 6/- ea. from Hobbies
td.. and model shops, Cooper:
Craft Ltd., The Bridewell, Norwich.
ONDON. — Robson’s Hdckney's
Modeél Shop, 149-151, Morning
Lane., E9. (Tel.: AMHerst 2989.)
TTENBOROUGH Model Railway.
Model railway specialists;

'finest " in- the Midlands : Agents for

and stockists of many well-known
firms. Why not ask for a copy of
our A.M.R. Chronicle ? The latest
information regarding our stock, 1/-
post free. 82, Arkwright Street, Not-
tingham, and 64, Narborough Road,
Leicester.

Trading Estate, °

Atom °

HANDICRAFTS
D, USICAL MECHANISMS. . Swiss
made, for fitting in cigarette
boxes, etc, 22/6 each. Send 6d. for
complete list of handicraft materials.
Metwood Accessories, 65  Church
Street, - Wolverton; Bucks: —

www americanradiohistorvy com

- Petrol Station.

Isleworth, Middx.
_1558.)

' frez for s.a.e.

HOBBIES
OLLS HOUSE FITTINGS and
Papers ; Wooden and Metal Toy
Wheels (trade supplied) ; iilustrated
brochure ; s.a:e. Jasons, 135 Nags
Head Road,  Enfield, Middlesex,

1\ AKE MONEY MAKING TOYS.

We supply all the parts in best
quality © plywood ; also wheels,
screws, pins, etc,, holes bored to
position ; all ready to assemble and
paint ; complete with .full instruc-
tions ; impossible to go wrong. Send

for free list. ELF Manufacturing
Co. (Dept. P), Mitton Mill, Stourport-
on-Severn,
UBBER MOULDS for animals,
figurines, etc., from 1/9;"
Religious Plaques, unpainted ; Rock-
hard Casting Compound, 15lbs., 10/-;
Scow-white Plaster Sealer, 2/9;
Supergloss transparent Instant dry-
ing Varnish, 2/9. Stamp for tull list.
Burleigh Artware  Supplies, 13,
Burleigh Street, Hull..
<TOY CASTING MOULDS, soldiers.
sailors, airmen,. animals, etc.
Rubber Moulding Compound, 8/6 per
Ib. Moulds for Plasticwork, plaques,
ornaments and Coronation souvenirs.
Moulds - from -3/6 each ; . catalogue
9d. ; s.a.e. for list. F. W. Nuthall,
69, St. Marks Road, Hanwell, London,

Ww.T.

1/ EACH. Plans how to make
.the ** Geomograph " and model

Hocnerill Hobbies,

Saffron Walden.

WOODWORKING
WOODWORKING MACHINES, Saw
Benches, complete, Tin. £4/15/-;
8in, £5/10/-, Lathes, £7/10/-; Bowl
Turning Heads, £7/10/-; Combina-
tion Lathes, £10/10/-; Planers, Saw
Spindles, Motors, etc. 4d. stamp for
iliustrated booklet ; h.p. available.
James Inns (Ergineers), Dept. P.,
Sherwood, Nottingham.
PLYWOOD, 3/16in. Finnish Birch,
very clean sanded stock; 4
sheets, 30in. x 30in., 18/-; carriage
paid. Stamps for lists of mouldings.
plywood and complete woodworkers’
supplies. Sawyers, Ltd., St. Sepulchre
Gate, Doncaster.
1\/ YBLO 6IN. SAWBENCHES, rise
and fall spindle, 12in. x 9in.
table, ripp and mitre fences, V-
drive, £6/15/-; from your +tool
dealers or direct from makers:: P.
Blood & Co., Arch Street, Rugeley,
Staffs.
l\( AHOGANY PLYWOOD, new, any
parcel. £1 delivered ;
5 at 66 x 113 x {in, 6 at 11 x 60
X jin, 7 at 42 x 12} x lin., 6 at
20. x Jin., 14 at 14 x 23 x
20 at 14 x 17 x {in,,
12 x 27 x Jin, 40 at 45 x 34 x
iin, 20 at 42 x 5} x 3in., 6 at
25 X 13 x §in, 12 at 40 x 6 x jin-;
Birch, 30 at 5! x 78 x 4mm. Small
mixed sizes, £1 3 cwt. Following,
one side slightly glue stained; 7 at
22 x 23 X 3/16in., 10 at 20 x 20 x
3/16in. M. Leader (1920), Gosford
Street, Middlesbrough.

MISCELLANEOUS

UILD YOUR OWN REFRIGERA-
TOR, all components available

at reasonable prices.
flowing cold units, £5;
Kelvinator, etc., £4: 1 h.p. heavy
duty Motors, £3; Chrome. Cabinet
fittings, new, £1; money back guaran-
tee; s.a.e. for list and schematic
diagram. Wheelhouse, 1, The Grove,
{Phone: Hounslow

Market Passage,

small units,

OOKLETS “How to use ex-Gov.

» Lenses and Prisms,” Nos. 1 and

2 price 2/6 ea.; ex-Gov. Optical lists

H. Ebglish, Rayleigh
Road. Hutton, Breantwood, Essex.

v ORTUNES IN FORMULAS.” 900

pages containing 10,000 formulee,

processes. etc.,, 25/-; American
magazines, hobby, technical, etc.;
stamp"~ for lists. Herga, Ltd,
Hastmgs.

10/-.

50 MECHANICAL DEVICES,
Elgin, 12, Margravine Gardens,
Barons Court, London. W.6.
AKE YOUR OWN RANGEFINDER.
Fully detailed instructions, 5/-.

Elgin, 12, "~Margravine- Gardens,
Barons Court, London, W.6.
PHOTOGRAPHY

JENLARGER and. Camera Bellows
4 supplied ; also fitted. Beers, St.
Cuthbert's ‘Road, Derby.-

C,W.0.: -

Frigidaire

2l
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WATCHMAKERS
LL FROM GOLD and Silver Cases:

5 antique Verge movements,
take 25/- the 5;

Swiss _15-Jewel Keyless Lever Move—
ments/ :307- the 5; 5 beautiful '15-

5 keywind Wal-
tham Pocket Movements 30/- the 5; 6,

ez’

pge - g r
ATCHMAKERS' SCREWDRIVERS,*

high tensile blades, swivel top ;

set of 5 graduated .sizes, in fitted

box 5/--:post pald. Sawyers, Ltd.,
Sepulc re Gate, Doncaster.

ASSORT!ID Jewelled Pocket Move-
ments from gold cases, 10 for

ET YOUR TOOLS, Materlals and

Spare Parts from Western Watch -
Supplies Ltd., 17, Yorke St.,, Wrex-
ham. . Send Gd for lists.

INSTITUTES

4
X-R.AF. “ Constant Speed Units,’
assembly of medium-sized gears,
ballraces, etc., alum casing, weight
10lbs.. 1/6 each, post 2/-. The Radic
Services, Lr. Bulllnghsm Hereford.

Jewel Wristlet Lever Movements, 40/~ | 25/.: . Jewelled Pocket Watches, 10 VERY APPROVED CANDIDATE
the 5  Merkel's, Jewellers, Grey |“for 40/-; Jewelled Wrist Movements, graded in ‘the Technical Engin- ELECTRICAL
Street, “New castle-upon-'l‘yne 10‘for 40/. Jewelle® Wrlst’ Watches, -| eering and Allied Classes- (adminis-
- A ) ) 10. for: 60/-." Loader Bros., Dept. P/M, | trative, executive, technical) is eligible ROOKS -§ h.p._ Motor, 230v., 50c.,
‘VATCH CASES, Movements, Dials, 36, Milestone Road,  Carterton, for membership of the Institute of single-phase, 2,800 r.p.m., ball-
. Wheels, Pinions; return post Oxford. Executive Engineers and Officers ; bearing ; ideal ror driving wood-
service. ~ Gleave. Albemarle Way, AVE YOU TAKEN ADVANTAGE | admission fees reasonable. Give age, | WOrking ‘machines ;- latest . type, in
E.C.1. Write for list No. 7/53. indust: d t held for full o maker's sealed box; brand new ;
of our Wateh and Clock Repair ndustry and pest held for full par £8/15/-: carr. paid. Blood, Arch
E CAN HELP YOU. Every mem- | Service; if not send it to us for ticulars of entry to the Secretary, | g/ a”l o é’t T »
- ber of our staff is a skilled | estimate by reg. post+ ' nothing too | Executive Chambers, 241, Bristol NEEL; SUHC O BosRits
watchmaker and as such he under- | difficult. e also thank past clients Road, Birmingham, BARGAINS FOR ELECTRICIANS.—
stands your difficulties and trials. for letters of satisfaction received. ! Br’md new Cables in 2560 d.
Why not send for our latest material The Melnor Horological Dept., 32/2, lengths ; S. twin,” 1/044, 5/-
and tool lists gratis and post free ? | Waterloo Road, Noftingham.. . RADIO 3/029, 60/- 7/099 95/- . 3039 with
Interchangeable Balance - Staffs, NTERCHANGE‘\BLE Watch Parts: CAN YOU SOLDER ? That's all earth 72/6 ; 17/029 with earth 117/6
Winding Stems, Buttons, Hands. com- Staffs, 1/-; "Stems, 8d.; But- you need to make a really good | P.V.C. twin, 1/044, 38/6 ; 3/029, 56/-
plete Balance _z_&ssemblles. Escape tons, 5d.; other miterlal quoted for; Radio or Tape-recorder from guar- Transparent Flex. 14/36 twin, 11/6.
Wheels, Pallets, 'in fact; ‘everything f make and cal. no.' or movement anteed Osmor Components. Send 5d. All per 100yds. ; carri_age paid.
the watchmaker requires. No inquiry required.- Every descriptién ~ repairs (stamps) to-day for free circuits-and Fully vered Ballast ° Units,” 38/6 ;
too “trival, we are here for, your undertaken.- J. Young & Son, { lists. Dept. P.M.C.l," Osmor Radio C.W.0. equest list. Jaylow Supplies
benefit. H. S. Walsh, 28 Anerley Wholesalers, 133, London “Road, Products, Ltd., Borouﬂh Hill, Croy- | Ltd., 93 Fairholt Road, London,
Station Road, London, S.E Chippenham, Wilts. don, Surrey. (Croydon 5148-9) ! N.16. (Tel.: STAmford Hill 4384.)
. =
i “ © The SUPER
Price The * Adept * Bench «ADBEST ' LAYHE siibal
. Carr. Extra Hand Shaper l]in centres, 6in.
Length of stroke of etween G.E.C. & B.T.H. I
TWIN RUBBER B~ " oo
I gh_'w@;-w Glgin.sdstmll(& GERMANIUM
Tjoe = Also Price £5 155. 04.
GOVERED FLEx Power Driven — Extra pyytage and packing 3.8 (U.K.). The Afg:od Range CRYSTAL DIODES
Ask your dealer + pjept * 2}in. jin. B.S.F. 4-Jaw Inde- Of HOrseories

COTTON BRAIDED

Size 14/

0076. Cap-

acity 2

amps at

230" volts.

Suitable

for numerous uses including

bells, telephones, automobile
wiring, etc., etc.  This wire
is new and is electrically
perfect. To-day’s price
50[- per 100 yards. We are able
to offer at amazingly low price
of 20/~ per drum containing
approximately .100 yards
(packing and carriage - paid).
Drum alone worth 5/-.

S.G. YOUNG

154/6 BLACKFRIARS RD.
-LONDON, S.E.I.

*Phone WATerloo 3131 (5 lines).

Machine
Vice 25/~

Mnnujatlured by DPendent Chuck. Reversible Jaws, 38/8.

W. PORTASS. MACHINE TOOLS, LTD
ADEPT WORKS, 55, MEADOW STREET, SﬂEFFIELD.

CHEMISTRY APPARATUS

Send 2}d. stamp for
COMPLETE PRICE LIST

Book!ets :
“ Experi- L
‘ments * 104d.
“ Formalas ”
1044
“ Home
Chemistry ”
23
Poat Patd,

BECK (Scientific Dept. A)
60 HIGH STREET,
Stoke Newington, London, N.16

Britinol. Soldermg Outfits Solve All
dering Problems !
(As revlewed in PRACTICAL MECHANICS
May, 1953) .
The ‘* Popular * Outfit. as illustrated.
Britinol Spirit Blow-lamp, Telescopic
Soldering Iron, Paste and Cored Wire
Solder, 16/3. The * Junior.” as above,
but without Soldering Iron. 9/8. All
items sold separately. From Model
Shops and Tool-Dealers.
BI-METALS (BRITINOL) LTD.,

St. Mary’'s Works, Bridge Road,
London, N.9. S.A.E.for lllust.ratedllst

WEBLEY
Marvellousty
accurate for
target prac-

AIR PISTOLS

tice.
No licence required to 3
purchase for use  on

enclosed premises.
Write for Catalogue of AIR
PISTOLS, AIR RIFLES and
Accessorte
WEBLEY & 'SCOTT LTD,,
106, Weaman Street, Birmingham Eng.

You Can Become a
HANDICRAFTS
INSTRUCTOR

Pt —
EXPERIENCE NOT ESSENTIAL

Men who enjoy making things in
wood or metal can turn their hobby

into a permanent and interesting.
Career ! Short hours, long holidays, -
and ' security in a job you would
really enjoy, can be yours if you
become a Handicrafts Instructor.

Let us send you details of the easiest
and quickest way to get the necessary
qualification.

We definitely Guarantee
“NO PASS—NO FEE*

If you would like to know about
our unique method of preparing you
for one of these appointments, write
today, and we will’ send” you an
informative  144-page  Handbook—
FREE and w1thout obligatien. Mark
your letter “* Handicrafts Instrucior.”

GCOMPRESSORS

Twin Cylinder ex-W.D.
Ready fgt use, 1122.10‘\)1.13%‘(; ‘1eehct
uaranteed elg!
—ﬂ O e aaitional getatis on
2z~ request. Smaller Com-
pressors, ete. 6-
List 1id.

page

ROGERS,
2 Matlock Avenue,
Southport.

CAN YOU PLAY THE PIANO?
If vou are a wmusie luver, why lmve you not
quired this enjoyabl t? Has the
pmspect of practice! practice!l
practice ! discouraged vou ? It is
unnecesaary. My pupils’ roll growa
daily. ¥ atate it in every advertise-
ment. It is your assurance of
* success. My class la seldom lesa
than 2,000 pupils. I have taught over
87,350 AND I CAN TEACH YOU
{in 12 iessons) even if you do not know
a note. Ordinary musical notation only
used, no freakish methods. FREE Book
and advice. Hay Beglnner, Moderate,
Advanced, (Block letters, please.)

MR. H. BEOKER

Centurion Rd.,
Brighton, Sussex

When replying to advertisers’
announcements please mention
** Practical Mechanics ™

IMPETUS Precision PLANERS

Circular safety type cutter-head High
quality temperad steel knives, Tables
mounted on machined inclined ways.
Ground table -*url‘aces Fences

adjustable c04 MODEL £9, 10.0

Motorised, 1% 10.0. 6 in. MODEL
£28.10.0. Motorised £41.0.0. Send for
Catalogues of olhe'r Impctus * Products.
JONN P, M. 8. STEEL, Dept. 80,
BINGLEY. YORKS,
Phone : BINGLEY 3351 (4 1ines).

Amateur Radio Enthusiasts
THE INCOMPARABLE

[ GLOBE-KING

ﬂh\GlE VALVI' S.W. RECEIVER
WOR ES

ELECT AND-
TUNING @ EXTREMELY LOW RUNNING
COSTS
Ca.aloaue Free. Stamp 'or postaaa

ONNSONS (RAD
48. IRIAI\ STREET, \VOlt(.ESTElt

REFILL YOUR OWN BALL PEN
_KOLOID REFILL. KIT
POST FREE 3/6 PER OUTFIT
COMPLETE WITH ILLUSTRATED
INSTRUCTIONS AND TOOL

Malke MHoney
SILK SCREENING AT HOME
P
t anyi 3 2
nvtbing and DUPLICATES.
6 colour= in bol design or small -type.
12in. AIN OF THE

G.E.C. GLASS TYPE 05/jgin. x 3/1gin.
B.T.H. LATEST TYPE HOULDED IN
THERMO-SETTING PLASTIC
Both Wire Ends for Easy Fixing.
4/6 each, postage 24d.
B.T.H.SILICON CRYSTAL VALVE
3/6 cach, postage 2id.

Fixing Brackets 3d. extra.
Wiring instructions for a cheap, simple
but high quality Crystal Set included
with each Diode and Crystal Valve.

COPPER INSTRUMENT WIRE

ENAMELLED, TINNED, LITZ, -

COTTON AND SILK COVERED.
All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS. AND TUBES.
ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

ORYSTAL VALVE
Adjustable Iron Cored Coil.

RECEPTION GUARANTEED

Polished wood cabinet, 15/ post V/-
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4

UNIC ELECTRIC
DRY SHAVER

200-250 v. and 100-150 v. A.C. & D.C.

£8.,

tax paid

Swiss made by watchmakers ; a perfect
shave in 3 mins, without brush and
soap. Price includes leather pouch,
Send for illustrated leaflet giving

3 3 6in.
Contains Ink for -{ Blue, _Violet. [ inter complete | address of nearest agent.
British lastitute of Engineering Techaology 12-15 Roﬁ"; Red, Green. :,ﬁgl:n (s)‘fp‘:)u?x.?lgkgre 5 g g G ST e gL:'D
591, Shakespeare House, T H, HOLMES 10/ COURSE 47/6 =  ELECTRIC, LTD.,
17/19, Steatford P1., Londoa, W.1 BIB (Dept. 5,) 67, Brunswick Park Road (7 ﬂll“ NI’W‘“"II) post pd. adstone ‘s‘- ewton’ Abbot,
=T London N.H, " A.P.S., SEDGEFORD, NORFOLK ey
WOOZ 30 AW gl BbUOT e Ltk

www americanradiohistorv com
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“ Do it Yourself the Derwent Way ”
Booklet

HIS is a -handbook which will be of

immense value to all handymen and

amateur woodworkers. It contains full
details - for constructing a TV cabinet, for
making . tables, fireside bookshelves, stool
frames, table lamps, eic, There is an amcle‘
on amateur french polishing, one on sea-
grass stool weaving and one on renovating
a-car. A large part of the booklet is con-
cerned with the display.of proprietary goods
in catalogue form, and in many. cases com-
prehensive price llS[S are included. Among
the well-known names which appear are
Croid universal glue, Rawplug wall plugs,
Hobbies fretwork outfits, Kaylee transfers,
and ‘many others, Price lists appear “for
hardboard, plywood and various types of
timber, and there is”a  séction illustrating-
many, types of fittings, including . hinges,.
locks, brackets; handles, etc. All of the
goods displayed in the book “are. avallable
from the Derwent Crafts Shop, 32 Bndge
Gate, Derby, and the “ Do it ‘Yourself the
Derwem Way ” booklet is also obtained
from this address. its price is 6d., or 8&d.
by fpost, and “in it every home handyman
or woodworkmg enthusiast should” find " a’
great deal to interest him,

_ Johnson’s Photographic Competition Results
THIS year there were two separate com-

petitions ; the annual- spring competi-

¥ tion was as usual, and-in addition there was
a- competition especially for club members.

: In the first competition there were three
“classés, Class 1 being divided into “three :

section’ A, Country Life ; section B, Town

< for-a- picture~indicai—

?

nadiemNotess

Life ; section C, Portraits or Figure Studies.
In each section a first prize of £10 was
awarded, -two.second prizes of £5 and three
third prizes of £2, Class 2 was for novices,
and the awards
were first  prize
£5, second prize £2,
and four third prizes
of £1. The awards
in Class 3, which-was
for those under
cighteen, were_the
same as those in
Cldss 2. ~“Twenty-one
consolation. prizcs
were awarded.

In the club compc.
tition “theré’ were two
classes toth of Wthh
were divided into two
sections. . Class 1,
section ~A,- was for a
picturec indicating
power, . and. cection B

ing peace, Class 2,
section A,’ was for
pictures-- of - people,

and section B:for any
other subject. Prizes
in each section of
both classes - were:
first prize £10, two second prizes of £5,
two third prizes  of £2, and two fourth prizes
of £1.

Entries were received from all over the
world and- prizes were awarded to competi-
tors from Hong- Kong,- Bombay, Nigeria and
Malta,
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"« Electronic Bfain » Switch Wafers

FTER reading our article in the June
issue on the construction of an elec-
tronic brain, Messrs. Salendine Plastics, Ltd.,
have sent us a sample batch of switch wafers
for the memory unit, made from plastic and
drilled ready for assembly. They have con-
structed a drilling jig suitable for the mass’
production of these wafers, The end plates
are-made. from }in. material which is quite
rigid and should be thick enough to permit

A batch of plastic swirch wafers.

a good cemented joint to the terminal ‘strips,
which could also be made from ‘the “same
material. These units may be purchased
ready made from Messrs. Salendine Plastics
(Hudderfield), Ltd., Ing “Works, New "Hey
Road, Salendine Nook ‘Huddersﬁeld ‘the
cost of the 11 wafers is 2/9, post pald

LETTERS TO THE EDITOR
(Continucd from page 478)

Solar System > Phil. Trans. A. 1903., also
Ellerton’ on * Effects of Sun’s Heat on
Space Rocket ” Journal of Am. Rocket Soc.
No. 68, Dec. 1948, p.27. I am not a member
of the British Interplanetary Society, but the
excellent journal they produce will have
examined this question in an erudite manner,
I fecl surc.

On the sccond point Mr. Land raises, viz.
the sun’s heat and how it crosses a vacuum,
I can only refer him to an clementary book
on physics. Text Book of Physics, Duncan
& Starling, Chapter XXIX, p.367. No
material substance is needed for the frans-
mission of thermal radiation. Mr. Land
should acquaint himself with electro-magnetic
' radiation then his hypothesis would be seen
to be redundant.

Finally, the third point on metcorites. In
spite of Mr. Larid, I can assure readers that
meteorites are heated by friction with the
tenuous atmosphere through which they pass
at between 15 and 5o miles per second.

Meteorites are almost invariably found to
have a thin crust causcd by intense heating of
the material for a short #ime only. Its
thinness shows the slight depth to which the
heat has had time to penetrate. The-tempera-
ture .of a. meteorite. before it strikes the

.carth is-usually very low. Fath, thinks it is+
mot. far: above absolute zero. The intense
heating is only.in.the outer layers and.these
are continuously stripped off. See Encyclo-
pedia Britannica- 11 Edition, * Meteorite ?.
by L. Fletcher, M.A,, FR:S, Keeper of
Mincrals, British Museum, 1880—1909

I cannot resist the opportunity of pointing
out to Mr. Land and young rcaders, the
importance of fully examining a subject
before advancing -what may be wild and
foolish ideas based on false premises having
an appearance of plausibility to the unin-
formed. In this country with our excellent
hbrary semces, our museums and scientific
institutions it is only mental indolence which
‘prevents us from examining the material on
record —Frank W. Cousins, A.M.LEE,
F.R.A.S. (Grcenford).

ElibReporte

Taunton and District Society of Model and
Experimental. Eagineers

THE above society, together with other

societies taking care of the average
hobbies of people of our town, are making
a joint exhibition in a large tent in Vivary
Park from August 1st-8th.—W .J. GARDNER,
Hon. Sec, 33, Charles Crescent, Taunton.

Torbay Socicty of Engineers and Model
Makers

THE above socicty was formed in’ ‘1948

with workshops at Ellacombe, Torguay.

We have-tecently moved from there to The

Austy Manor Hotel, Asheldon Road, Torquay,

where we-are setting up our new workshop
in a.cellar-under the hote).

In the wintcr. months.we run a series of
film.shows -once a month fo which we-invite
all who are interested to comc along and
see them.

www americanradiohistorv com

We cxtend a hearty welcome to all local
and visiting- model engineers who may be
interested cnough to-come along. Hon. Sec.,
F. H. Beynon, 107, llsham Road, Torquay.

Cardiff and District Federation of Model
Clubs and Societics
ITH reference to the formation of the
"above Fcderation the - following five
clubs are affiliated :

Whitchurch and Dist. Model Eng. Soc.
Cardiff Model Yacht Scciety.

Cardiff & Dist. Ship Moddel Society.
Cardiff Model Aeroplane Club.
B.0O.A.C. Model Club, Treforest, Glam.

It is hoped that all clubs in this area will
soon become interestcd. Club secretaries
may obtain further information from the
Secretary, Mr. R. 8. Page, 11, Twyn-y-fedwen
Rd., Gabalfa, Cardiff.

The “ Model Engineer > Exhibition
HE “Modecl Engincer” Exhibition is to
be held at the New Royal Horticultural
Hall; Westminstcr, from August 19th-29th.
Complementing thc display of competition
models will be a water-tank where radio-
comroHed model.bais will be seen manceuv-
ing, a miniature Grand Prix track con-
structed by Rex Hays, the multi-gauge
passenger-carrying live steam track run by
the Society of Model and Experimental
Engineers, and a demonstration area where
all branches of model making will be shown.
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QUERIES and
ENQUIRIES

A .stamped, addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on the inside of back cover,
must be enclosed with every letter containing 2
query. Every query and drawing which is sent
must bear the name and address of the reader.

Send your queries to che Editor, PRACTICAL l
MECHANICS, Gea. Newnes, Led., Tower House,
Southampton Street, Strand, London, w.C.2

Wood Dust Flooring Composition
I HAVE a quantity of ‘‘wooed dust™
(from sanding machine) which, I
understand, can be mixed with ether
materials and made up into a very good
flooring composition. Can you tell me
what other materials are required, and
where they are obtained? Can this
composition be coloured or stained 2
What are approximate amounts of
materials cient to cover a room
12ft. x x2ft. >—L. Gadd (Oldham).
A SUITABLE quantity of wood dust,
say 4olbs. should be miked with 4olb.
caustic magnesite, obtainable from Messrs.
Charles Page & Co. Ltd., 52, Grosvenor
Gardens, S.W.1.; costing about 3d. per Ib.
This should be mixed with a solution con-
taining *"150lbs. of hydrated magnesium
chloride_crystals dissolved in-about 10 gallons
of watcr.. These quantitics are approximate
and must be varied to your own idea of
correct consistency; you should aim at
getting it into a pasty mass.
This pasty mass should then be spread
over the surface to be covered to a depth of

“Jin. to }in. and allowed to set, which it will

do in about six hours.
Colouring matter should be added to the

_caustic magnesite before mixing.

To cover the area you mention we should
estimate that you need to double the quanti-
ties given above.

Mercury Vapour Lamp

AM wishing to construct a quartz

mercury vapour sun lamp. Could
you say at what voltage these tubes work,
whether A.C. or D.C. and if at a different
voltage to mains, i.e. 240 volts, is this
obtained by a transformer or dropping
resistance 2—H. A. Trimnell (Birming-
ham, 27).

THERE are various types of mercury
vapour lamp. They may be designed
to run from mains voltage but require a choke
coil in series on A.C. mains in order to reduce
the voltage across the lamps when operating.
‘Some lamps can be run off D.C. mains in
series with a resistor, whilst others . may
require a resistor and a choke coil in series
on D.C. Thus the answer to your cnquiry
really depends on the particular type of
lamp which you intend to use and no doubt
full details could be obtained from the
makers of the lamp.

You could probably obtain a suitable lamp
from onc of the following firms :

-Perihel Ltd., 17, Edge Strect, London, W.8.

Hanovia Ltd., 3, Victoria Street, London,
S.W.r1.

Watson & Sons (Electro-Medical) Laid..

‘East Lane, Wembley, .Middx.

NEWNES PRACTICAL MECHANICS

Polishing Granite
LEASE tell me how to polish granite.
I should like to know how it is done,
the materials used and also how to
achieve' that final glaze.—R. H. Sparrow
(Norwich). 5
TO polish an area of granite 1ft. x 6in. will
take you about two days.

You will need :

(1) Coarse carborundum,

() Medium ,,

(3) Fine .,

(4) Emery powder.

(5) Putty powder.

(6) Zinc oxide.

(7) Thick hard felt.

The materials may be obtained from
Harbro’s Supply Ltd., 145, Albert Rd,
Middlesbrough, and are used in the order
shown.

The three carborundums are used with
water, Then fine only with water and

Readers are asked to note that we have
discontinued our electrical query service.
Replicss-that appear in these pages from
tim: to time are old ones and are pub-
lished as being of general interest. Will
readers requiring informatiom on other
subjects please be as brief as possible
with their enquiries.

emery powder. Then, when it is as fine as
you can get it, use putty powder on felt with
water, then zinc oxide on felt with water,
then felt dry. Take care that all traces of
coarser abrasives are removed by swilling
with sponges before proceeding to the next
process.

If you want to save .yourself a_ lot of
trouble, we would advise you to take your

THE P.M. BLUE-PRINT SERVICE

3s. 6d.*
10-NATT MOTOR. New Scries. No. 2, 3s. 6d.*

COMPRESSED-AIR MODEL AERO ENGINE.
New Series. No. 3, 5s.*

AIR RESERVOIR FOR COMPRESSED-AIR
AERO ENGINE. New Series. No. 3a, Is.

‘““SPORTS " PEDAL CAR. New Serieg. No. 4, 5s.*

F. J. CAMM’S FLASH STEAM PLANT. New
Series. No. 5. 5s.*

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, 5s5.*%
ELECTRIC DOOR-CHIME. No. 7, 3s. 6d.*
ASTRONOMICAL TELESCOPE. New Series.
No. 8 (2 sheets), 7s.* i
CANVAS CANOE. Naw Series.
DIASCOPE. New Series. No. 10, 3s. 6d.*
EPISCOPE. New Serie;. No. V1, Js. 6d.*
PANTOGRAPH. New Series. No. 12, Is, 64.*

COMPRESSED-AIR PAINT SPRAYING
PLANT. New Series. No. 13, 7s. 64.*

MASTER BATTERY CLOCK.*
Blue-prints (2 sheets), 3s. 6d.
Art board dial for above clock, Is.

OUTBOARD SPEEDBOAT.
10s, 6d. per set of three sheets.
LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue-print, 3s. 6d.
P.M. TRAILER CARAVAN:
Complete sct, 10s. 6d.*

P.M. BATTERY SLAVE CLOCK. 2s.
*"PRACTICAL TELEVISION " RECEIVER
(3 sheets), 10s, 6d.

P.M. CABIN HIGH\INI'NG MONOPLANE.
.

No. 9, 3s. 6d.*

The above blue-prints are obtainable, post free,
from Massrs. George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

An * denotes constrictional details are available free

12FF, ALL.WOOD CANOE. New Serics. No. |, - -

with the blue-prints,
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picce to the nearest granite firm, or. buy the
necessary “equipment—advice on thesc tools
can be had from the Building Centre, Store
Street, W.C.1. They will tell you where to
get the gear and how much, As a guide,
6ft. x 3ft. slab takes two days to polish with
machinery.

All the polishing machines are spinners
water fed through the centre rather after the
style of a dentist’s drill, to which flat wheels,
spinners, buffs and felt can be fixed, and:
many have flexible shafts, but we are sure
tools for granite would have rigid shafts in.
order to apply maximum pressure.

Eyepiece for Telescope
AM considering buying a telescope
eyepiece of I/smm. focus for use
with a 6in. x soin. focus telescope mirror
for observation of the moon and planets.
Could you therefore tell me which of
the following types of eyepiece is most
suitable ?
(1) Orthoscopic.
(2) Huygenian.
(3) Ramsden.
(4) Kellner.
—A. Longton (Leyland).

IN the first place, on a soin. focus mirror,
a 1/sin. focus eyepiece would provide
too high a power for all general purposes.

- Much depends upon the degree of excellence

of the mirror, but in any case, if the 1/5in. is
purchased you are recommended to buy
another of 4in. focus which would give you"
a power of 100X,

Personally we prefer for all round work,
the Huygenian eyepiece though a first quality
achromatic orthoscopic is good, but much

‘more expensive.

We would avoid the Ramsden and also the
Kellner ; both of these give an unpleasant
ghost of bright objects which arises from
light reflected from the inner surface of the
field lens and back again by the front surface
to a focus. This focus lies not far back
from' the field lens and is too near to the
focus of the eye lens for comfort. It is
probable that of all the eyepieces in use in
the world, 9o per cent. of them are of the
Huygenian - type.

Picture-backed Mirrors

I HAVE seen a mirror with a picture
on the reverse side, like a double-
sided mirrof. Please tell me how these
are formed.—E. F. Tweed (Gt. Yarmouth).

THE picture-backed mirrors which you
have seen are made up of two glasses,
cemented together. On one glass, silver is
deposited and polished on the back; the
other glass is an ordinary photographic
positive, i.c., a sensitised plate printed from a
negative, developed and fixed as' an ordinary
photograph. The cement may be a gelatine
solution or a solution of clear celluloid
dissolved in amyl acetate. Whichever is
used, the film on the positive should be
hardened in an alum bath.

Cine-camera Speed Governor

I SHOULD be glad If you would give
me details of the usual mechanism
for the speed governor and variable
speed control in cine-cameras for sub-
standard = films.—F. T. Jomes (North'
Wales). y

ARTABLE speed control with electrical
camera motors i3 usually achieved by
wiring a variable resistance in one lead. “This
should be a .wirewound component of
sufficient current-carrying capacity. A variety .
of governors are found in present-day motors
of this type. In some types, governor weights

(Continued on page 484)
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3 Valve PBattery U.H.F. Receivers.
160 mjcs. Easily converted, I5/-
New Oldham, 2 v. 16 AH. Accumu-
lators, 7§in. x 4in. x 2in., 8/6.
Powerful small Blower Motors, 24 v.
A.CID.C., 14/8. As used for the Hedge
Trimmer.

12/24 v. Blower Motors, as used for
Car Heater, 22/6. Ref. 10 KB/I15.
Transformers. Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
volts at 2 amps., 21/6. 12 months’
guarantee. This is ideal for use with
Blower Motors.

Selenium Rectifiers F. W. 12-6volt, | A,
8/6. 3 A, 14/6. 4 A, 23/6. 6 A, 30/
24v.2A,,30/-. 250 v. 103 mA. HW., §/-,
250 v. 80 mA., §/6.

D.P.D.T. Relays. Operate at 200/300
volts D.C., 8/6. D.P. Make and Break,
8/6. Any combmatm'i or voltage can
be supplied at varying prices.
0-5amp.2}” SquareMchmmeters, ll/-
Multimeter Kits with 2}in: calibrated
M/C meter, reads volts 3 30, 50, 300
and 600. MA 0-60. Ohms 0-5,000. 25/6.
Compass Mountings each contains 4
Brass Pistons and Cylinders X}/ gin. x 3in.
‘Ex. ‘Dia. jin. Bore, 4f6.

Mfc Microphones with matched trans-
former, 14/6.

0-500 MICRO-AMMETERS, 2in., 15/6..

“h.p. Motors, 9/32in. dia., spindle
each end. 100/250 v. D.C. Very power-
ful. 5}in. x 3}in., 40/~

A.C/D.C. 230 v. 1/20th h.p. Motors,
jin. x tiin) spindle, 4,000 r.p.m,, 46/-.
4ft. Fishing Rod Aerials. 3 Sections,
é. Base, 3/6

0-75 m/amp .meter l!xl’/lﬁ- .
New 6 v.. Dynamotors, output 350 v.
125 mA. 6 v. Vibrator Units, output
200 v. 40 mA., .22/6.

All Carriage Paid in UK,
THE RADIO &

ELECTRICAL MART
253B, Portobelio Road,Londen,W. 11
Park €026

I
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UNREPEATABLE
-SUMMER BARGAIN OFFERS

PLESSEY A.C. MAINS shaded pole gram. motors, tapped '200/250 v. 50 eycles,
shaft ‘runs at 2,500 r.p.m., has 3 dtameters, as used on the 3-speed gram. units, =
size 3in. x 3in. x 2{in., ist price 36/-, our price brand new boxed, 12/6, post 1,2,
10 for £5 carriage paid. PFRHANOID (p.v.c.) covered econnecting wire,
tinned copper 21 s. w.2.. bral w 100yd. coils, 5/-. post 1:2.; four different co)ours,
18/-, post 2/-, T.R.S. t.,ABLE(B s §.7) single 1/)44, brand new st.ock 4d. yd. ; 100yds.
25/, post 2/-. REVERSING MOTORS, ball-bearing, 4in. long, 2{in. dm 12 v.
1amp. D.C. (sh unt)or 110v. A.C. (serles) new boxed, worth 60/-, our price 7/6, post 1/4.
BROWN'S HEADPHONES, L.R., ideal for crystal sets using the germanium
crystal, fitted en leads, hrand new boxed, 7/6. post 1/-. GERMANIUM
CRYSTALS, the ideal crystal set detector, latest wire ended type, 2/6. post Sd_
WIRE STRIPPERS, strips the insulation from flexes and cahles up to iin.
usual tpolshop price 15/-, our price brand new boxed, 5/6. post 6d. sFLk\]L\l
RECTIFIERS, full-wave bridge, 12 v. 4 amps., A.C. input 16 v., new boxed. 15/-,
post 1/-. Transformers to suit, input 200/230/250 v., output 4-8- 12-16-20 v. 2t 4 amps.,
brand new boxed. 20/-, post 1/6. BUBBLE SEXTANTS MK. 8. These fine
mstmment.s originally cost £40. Our price new unused in carrying cases, 25/»,
post 2i-,. TELEPHONE SETS, consists of 2 combined microphones and receivers.
with m{t connecting flex, provides perfect 2-way communication, self-energised,
no battery required, complete, new boxed. 8/8. post 1/-. SULLIVANS MAGNETO-
METERS, an instrument for measur‘xin)gElt.{he strenm of permanpent magnete,
‘new in wood cases, 2/, post 8d. VEE 0-9999 then repeating.
nickel-plated cases, iin. actuating shaft, 2/6, post 4d THROAT: MIKES. U.S.A
pattern by Univ. Miero. Ce., 1/8 pair, post 4d. RADIATOR T]F‘WPER ATURE
GAUGES, guickly altered toa 2 mA. moving cou meter, new boxed, 2/6, post 6d.
MOTOR GENERATORS, input 12 v.. output 230 v. 30 mA., will run an A.C./D.C.
mains electric razor from a car battery, 10/-, Dost. 18. ALVIMETERS;, have an
aneroid- movement identical to a weather barometer, new boxed. 3/6, post 1/-.
CELLOPRANE BAGS. size 8in. x 8in., ideal for sandwiches, packing, etc., etc.,
.brand new cartons of 1.000, 15/-, post 2/-, sample free. MAINS TRANSFORMERS,
input 230 v. 50-cycles, out.put 12 v. at 10 amps., enclosed in metal cases, 36/-. carriage
26 NEUMATIC DASH-POTS, o]l brass, 3in, long. 1in. dia., plunger move-
ment 2m new unused. 1/9, post 6d. HOFFMAN BALL RACES, iin, dia., 3116!n
bore, 5'32m wide, new unused, 2/8 pair. post 3d. ARROW SWFITCHES, 250 V.
amp. panel mounting 4-way rotary, 3-heat and off series parailel, new boxed wnh
knob, 2/6, post 1/-. HAMOFIL T.R.S. covered 19 s.w.g. tinned copper, brand new
5N0 ya, coils, 40/- carriage 2/6. RELAYS P-3000 TYPE, 100 chms, 8-pole4m. 4 B.,
2/6. post 6d. E!?:qlil% {TIC CONDJ&N??I'{‘S. 3";” mid. 420 gxfge:wmusek 13.
post-6d. BALLOONS, dingby type, natural latex, blow up to makes an
ideal beach ball, etc.. new boxed, 2/6. post 9d. VARIABLE RRBREOSTATS, wire
wound on ceramie, laminated wiper, 50 ochms at I-amp. or 12} ohms at 2 amps., new
boxed, 5/-, post 1/-. AEREALS, screw-in fishing rod type, 3 sections total 121t. long
new caced, 6/8. carriage 1/d. TELEPHONE WIRE, D.v.c. covered, 880 vd. ¢} mile)
cofls, 204, post 2/-. HECTOGRAPH CARBON I'APER (for spirit dupliczcmg),
size 13m. X 16 boxes of 100 sheets tissue interieaved, brand new, &/-, post 1

CABLF., single 9/012 black braided. for car wiring, etc.. 100 yd colls. bmm
new. 15/- post /4 ; ditto, Ducel, twin flat 9/012. black braided, brand new 200 yd.
eolls, 50)-, carriage 3/6. CONCORDIA BELL TRANSFOR MERS, /250 v
output 3-5-8-v. at 1 amp.. fused secondary, a superior bell transformer that remus
at 15/-, cur price brand new boxed. 8/8, post 1/-.

Many other items ; send for our 30-page lists, price 6d.

MIDLAND INSTRUMENT CO.

MOORPOOL CIRCLE, BIRMINGHAM, 17
Tel. : HAR. 1308.
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A. T. SALLIS

93, Rorth Road, Brighton, Sussex.
Ph.aa e Brighton 25808

Unjzeleetor,
—Minor Type.
2 tanks of 10
contacts, wijl
cperate from
“v. or 12v

edjustment,
Las electro
Iragnetic re-
lease when
wipers reach
end of the

{Or  gequence
rwitohing,
model radio

- . control, tcle-
prone exchnnzos, elc.  Used, but Dew
condlifon, 25/-. Post 1/6.

Gun Firing *wilch.—Bakelite pistol grip
handle with thumb switch. ldcalw(or drllls
hatr dryers, ete,, 2:6, post 9d.

Mine l)etc‘t'lnrs.—Conal*nng of Zv. ampli-
‘fier, complote wilh valves, satchel, search
colls, beadphones, ete. ldcal for jocating

. metals, bidden trcasure, etc., 39 6, carr, 8/8

Air Dryers and filter units for comrressed
air plants, ¥8in, x 3in. dia., with tnlet amd
outlét taped i gas thread, 9/€, post 2i-,
] l'mn’;- ,—~Submersitle type: S4v., 120 g.p.h.,
201t [i1g, 50¢-, post 2/8. Jdes) for wexls. Loats,
garden Iountams ete.

* Remote Contactora.—12v. stepping mech-

aniem, 120 tmgulses. for.1 rev. .of poijnter,.

glass front, resetting control, on/off switch,
fex, etc. Wil make an fdeal 0-120 magnetle
conhter for coil winding, etc. Brand new,
7/8, post k6. Bave sound poscibiliiies as
electric pendulum cluck. = Wil work -in
conjunction with master centactor.

- -Geared Units dismantled from electric-

meters, cogtaining 2)v. A.C. clock motor
and about 3 brass and stoel werm and spur
sears. 15/, post b-.

Ramee Vacuum Pumps —Suitable as air
compressors, size api rox. tless shait) cin,
lonz 4in. dia. Fitted 2in: lomg. iin. dia.
splined shaft, rotary vanc type giviez a
constant pressure or vacuum. Develop
:gprogl 40/G01bs, £q. in  New, unuced, 3718,

Large New List. Vo, 10 now avatlad! .
Frice 8d, inland, 1/6 grers.as Afr Mail.

286-302, Camberwell  Rd., S.E.S.
Rodney 2181. 1i3-133, Edgware Rd.,
W.2, Pad. 243S. 26 & 4| Gold-
hawik Rd., W.12. She. 3369. 1156,
London Rd., Norbury, S.W.I6.
Pol, 4780. Lower High St, Wat-
ford. Watford 4493

WOLF CUB
DRILL. Com-
pact, powerful
Yin. electric drill.
Weighs only 3lb.
Chuck spindle mounted in
ball bearing. Complete
with 6ft. of three core
cable. State voltage when ordering.
£5.19.6. Post & Packmg 1/6.

BENCH 'VICES.
As illuserated,
lightalloy
bench vices,
37 jaws, 37

Now
P. & P.,2/6.

BATTERY CHARGERS
2 ‘Simple . to operate.
Wil give long and
reliable service.
Chz}rgmg 2 & 6volt
at & amp.

Price Now 50/‘
Charging 6 & 12 volt at } amp.
P. & P. 6. Price Now 95/~

BREAST DRILLS
2-speed Breast Drill, capacity
uptol”. A thoroughly reliable
and sturdy tcol with machine
cut gears, Honestly worth

37/6.
PO‘ar Prlce 25/"

ENGI) N-

EERS 4~
SQUARES. All Steel. Brand
New in Makers Wooden Case.
A pre::suon toal at an incred-
|bly low price. Only 4/éd. Post paid.
"POSTAL ENQUIRIES
TO CAMBERWELL

FOR ONE MONTi ONLY
SUMMER CLEARANCE

SALE

| o AOCHANGERS
g{t&\ﬂ;gg SPEAERS

o TAPE-RECORONG 1V. FQUIPMENI

FOR ONE MONTH ONLY, ENDING 29TH AUGUST

Here is the opportunity of a lifetime for home

constructors. In order to make room for new

gtoclas we nredoﬂermgma!hméted nufnber of

rand new and reconditioned equal-to-new

Collaro  Autochangers, (b_rﬁ)"d lines at real knock-out prices. All equipment

new, from .0.0
b guaranteed in perfect weorking order. ltems
Garrard Autochangers, brand include Decca and other well-known amplifiers,
new, from £7.10.0 extension speakers of all types.tape-recorders,
Plessey 3-speed Autochangers Tg’?l&%vc‘;:gmrst andwm!,}-h Sx dEmonst.ira-
s s, etc,, € S a .genuine
4 (originally £23.10.0) £12.10.0 offer. Once sold, lines cannot be repeated

Scnd Coupon Now for Lists and Grder Form
Past this Coupon for Sensational Bargain List. Send in t3d. unsealed envelope to :—

:To CLASSIC ELECTRICAL CO, LTD, 352/354'

h Lwr. Addiscombe Rd., Croydon. Surrey.

s Pleose send me by return your full 1953 Summer 3

. ELECTRICAL
»

:NAME .................. DCOTE e, o0 o P PAYPIN oy H CO. LTD.

L] »

» ADDRESS .. B 352/364

5 +  LOWER ADDISCOMBE

oo T e o S BN S bt B TR INN, .= . ROAD,

* | om interested in (state type of equipment)...............- : CROYDON, SURREY.
.

Telephone: ADDiscombe 6061/2

www americanradiohistorv com
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always keep
‘Plasticine ’

KKab,

handy on the
bench

25

‘ Plasticine” is the
world’s most famous
modelling material—
one of those things
for which there is
always a new use
especially in  the
field of practical
mechanics.  * Plasti-
cine ’ makes excellent
mock-ups and proto-
types ; it is hygienic,
long lasting and avail-
able in 16 attractive
colours,

*

HARBUTT’S . - PLASTICINE
LTD.

Balhamp.on, Eath, Somorset.

-

29
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expand from centrifugal force as speed
increases, _this drawing along the rotating
spindle a disc which moves a lever carrying a
slider over a resistance element. Some models
employ a carbon-pile resistance, pressure on
this being reduced as the weights. fly out. As
speed 'increases, current is therefore reduced,
and stable operation maintained. A method
sometimes seen is that found in many gramo-
phones, where the movement of the disc
increases the friction between disc and an
adjustable pad of leather, etc. It is suggested
you examine the governors found in ready-
made motors of this kind.

Steam Engine Queries

PLEASE give me the following infor-

mation re a small vertical tandem,
single crank, compound steam engine,
Stephenson link motion, reverse, piston-
rod common to both pistons, both valves
on same valve spindle. High-pressure
cylinder bore, 1}in. ; low-pressure bore,
3in. ; common stroke, 24in.

Information required : High-pressure
cylinder : length of steam ports ; width
of steam ports ; width of exhaust ports ;
width of bars. Low-pressure cylinder,
as above. Full travel of valves.—W. H.
Parker (Blackpool).

FOR your small vertical tandem com-
pound steam engine the ports and

bridges may be as follow ;

Electroplating Prevention

HEN only one side of an article
needs plating, e.g., a headlamp
reflector, can one side be treated to avoid
metal being deposited on it? If so, is it
only necessary to calculate the surface
area of the side being plated when
reckoning the current required ?>—J.
Simpson (St. Helens).

IT is certainly possible to treat a portion of

an article to prevent metal being deposited
on it, and in this case it is only the surface
which is actually being plated which must be
considered when calculating the required
current.

For solutions which are not particularly
corrosive, a lacquer made by dissolving scrap
celluloid in equal parts of acetone and amyl-
acetate can be used. This same lacquer can
also be used to protect plated surfaces. For
corrosive plating solutions, in particular
chromic acid solutions, an acid-resisting paint
is advisable. This can be made as follows: A
small quantity of pitch is melted in a tin can,
and to it is added an equal amount of coal-tar.
Turpentine is then stirred in until it reaches a
working consistency. In the case of cold
solutions, a coating of candlegrease obtained
by warming the article and rubbing with a
candle 1s quite cffective.

Scent Extractfon

I WISH to cxtract the scent from a
moorland plaint (the flower part)

1
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! el
Trave! c/vf both 5 7
valves:Yainch. - Y6

i ”
Lap on bo rh,J/Jz

Cylinder and valve details for a small vertical 1andem single-crank compound steam engine.

High-pressure cylinder :
Steam ports, §in. X §/32in.
Exhaust port, fin. X {in.
Bridges, 5/32in.

Low-pressure cylinder :
Steam ports, I}in. X §/32in.
Exhaust port, 1}in. X 4in.
Bridges, §5/3zin.

The lap on both valves should be 3/32in. so
that the length of each valve will exceed the
length over the ports by 3/16in., the * length »
being measured in the direction of travel.

The full travel of both valves will be the
same—namely, 3in.

The whole of the above details are em-
bodied in the diagrams.

and I would be pleased if you could
explain briefly how to do this. If distil-
lation is mecessary, is an excise licence
required ? The apparatus would only be
on a very small scale.—A. P. McAinsh
(Glasgow).

WE are afraid you will meet with disap-

pointment if you expect to capture the
scent from a moorland plant by cxtraction of
the essential oil that is the source of the
perfume. These are mostly very complicated
aldehydes that are easily dissociated. ,

However, you can obtain the essential oil
and then build up again from that by blending
other essences in an attempt to recapture the
initial fragrancc by extracting with a suitable
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Water outlet
Cola water
inlet Alcohol plus

flowers

=2 ¥ Water bath

Recovered
alcohol

e ?/ ™ Final product

from A

i Aldehydes

h

solvent and then distilling off the solvent
Icaving behind the essential oils.

Your solvent may be one of many, but we
suggest you experiment’ with :

(1) Absolute alcohol.
(2) Ether.
(3) Acctone.

You will need to set up a simple distillation
plant and a sketch of the arrangement is given
above. We suggest a Pyrex glass flask of about
f5iook<:c. capacity, a water bath, and a receiving

ask.

We must warn you that if you use ether it is-
most dangerously inflammable and no naked
light must be within 20ft. of it.. This means.
that distillation of the ether must be done-by a
stcam-heated bath and your steam from a
generator (flask or tin canister) must be led
through to the water bath by a rubber tube or
metal tube with rubber connections from
another room.

Place your flowers in the flask and add your
solvent, say, alcohol. Let this digest for some
hours and then distil off the alcohol in the
manner shown. The recovered alcohol can be
used again. You do not need a licence for
small-scale laboratory work of this nature.
You only necd it if you are actually making
alcohol. The essential oils will become more
and more concentrated as the volume of the
original solution becomes less by distillation.
When you reduce the bulk to a few ccs., tip
out the contents into a shallow evaporating
dish and finish the evaporation of solvent from
the mixture or solution of essential oils and
alcohol by evaporating over a water bath
dircct to the air.

The simple distilla-

tion apparatus for

extracting essential
oils.

Information
Sought

Readers are invited to supply the required
information 10 answer the following queries.

D. T. Dickinson writes: *“ Could you
pleasc inform mec of a method for making
a radiator blind to operate inside the radiator
grill of an Austin A4o Devon saloon car ? ”

S. L. Holmes writes : “ A shop-window
advertisement for a well-known liver-salt
_consists of a glass of water in a constant state
of effervescence. I wish to make one of these
for display purposcs, and should be pleased
if you could let me know, very broadly, the
method of working.”



