A REMARKABLE DRILLING MACHINE (see page 946/
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Toy Cars with the real car look!

If you want the most realistic toy motor, built on sound

engineering principles and fitted with really correct

radiator, insist on a TRI-ANG (Regd. Trade Mark) car.
The new models shown here are all wonderfully life-like
productions, having pressed steel bodies with opening side

doors, facsimile nickel-plated radiators, and adjustable

tubular framed windscreens. They are easily propelled

by improved double crank drive with rubber pedals, and
will stand up to really hard usage. The glossy enamel

gives a finishing touch to TRI-ANG (Regd. Trade Mark)
See the

cars which puts them i1n a class by themselves.

famous Tri-ang trade mark before you buy !
LB

ROVER REGAL

ROVER REGAL s suttable for childrven 4-8 vears old.
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windscreen, duwmmy hood, wupholstered seat, bumper,

4 lamps, balloon disc wheels with » iwhber tyres. 42 /-

Negd., Trade Marfk

VAU XHALL
CADET.— For ages
2L-3 vears. Pressed
steed bodh | bewaul Flly
hnished roval. blue.
[acsimile Vanvnall
radialor, adyustable
T Al HE-!'.":flr'.I" F:‘r!h‘l'qf
bumper, side door,
demmy. hood. 35

BENYTLEX
SPECIAL.—Plated
|I!;: Hﬂrr' \ J"1F¢'-’.'..-'fi.|"r'i|", -II’:'E'-
1esiable  wnndscreen,
*-'rf- (il Wy HJ }._.;H. RN
10y O A ( .‘;*‘-'.-;Jn.'i" dered
bach. dwwmmyv hood.
: Mudewards and steps.,
Vol ¥ g Finished Olwe., oy

|
HENTLEY SPECIAL addies 21.5 U
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MOTOR CARS 15- TO £15-15-0

Count them on the pavement!
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TRIUMPH SPECIAL

— - o TR]UMPH SPECIAL. = 'f_ﬂi_i"?'?"fl"f wioidel 0f 'f'fi“””‘:.;,
* Tri-ang cars are on view at most loy shops. Write for folder of I'm-ang radialor wWith badge and cap. Adjustable tubular framed
I ey T ' s’ Taall mreliasskts. e ek ‘whniensdk. 8 92SLYEE ) ' Y " ’r"*n:l' L AT ) 30 'l..J'I ' : . i ;
Cars and other Trn-ang Tovs, tllustrated 1n full colours Free on request. screen. {rh_.:{ d sleel b [a’_*t: vbening side door. 8”7 balloon
'ff'f;r;':‘h', T* yubber tvres. f?f:.fn"d'h'rr‘ff .!‘n'n'ﬁ', dummyv hood
[ INES BROTHERS [LIMITED, MORDEN ROALD, LOXNDON, S W. 1Y Painted beree, red Lines, Aees '_'.',f}-:-'n vears. 29 6



NEXT MONTH: “MEASURING TO TEN-THOUSANDTHS OF AN INCH.” READY: Ist JANUARY

Editorial Ofhce =

Binns Road | Vol. XVL No. 12
Liverpool Decemb:r, 1931

..... Enulnnd
With the Edit
Christmas Greetings To You All! to suit their particular purpose, without troubling to inquire
whether it is British-made or not. During the present serious
Once more I have the pleasant duty of wishing my readers in crisis 1t 1s the absolute duty of every British subject to buy British
all parts of the world a ** Very Merry Christmas.”” Asthe “M.M." | goods 1n preference to foreign, whenever this is at all possible.
1s published on the first day of each month, my greeting comes During the next three weeks “M.M.” readers will have a ogreat
three weeks in advance ; but most of us are already preparing opportunity of * doing their bit "’ in this direction. L.arge sums
for Christmas, and the days will fly like magic. The year has will be spent on toys and Christmas presents of all kinds, and
been one of great progress for Meccano and all its world-wide if every “M.M." reader will buy British-made goods himself,
activities. Next month I hope to refer to this progress in detail, I and as far as possible insist that his parents and uncles do the

and to show how the boundaries of Meccanoland still continue
to spread steadily outward.

Mr. Frank Hornby, M.P.

I am sure that all readers will join with
me 1n congratulating Mr. Frank Hornby,
the inventor of Meccano and Managing
Director of Meccano Ltd., on his election
as Member of Parliament for the Everton
Division o1 I*verpool. This country is
now passing through a difficult period, in
which 1t is more than ever necessary that
the House of Commons should include
representatives of the best business brains.
EFrom this point of view Mr. Hornby is an
ideal Member. He has had a long and
wide experience of trade and commerce,
not only at h~me, but with practically
every civilise: —ountry. He has a unique
international _putation as the inventor
of the world greatest constructional toy,
and the founder of a great British business.
His knowledge of the trade and economic
conditio” - of foreign countries has not
been gamed at second-hand, for he has
travelled widely on the Continent, and has
made no less than 60 crossings of the
Atlantic. A few vyears ago, with the
object of increasing still further his know- .
ledge ol nations and their people, he made
a journey round the world. Many readers
will remember the account of this journey
he wrote for the ““M.M.,"” and his splendid

same, an important step will have been taken towards restoring
British trade and thus reducing the terrible
number of unemployed.

A Great Inventor

In the death of Thomas Alva Edison in
his 85th year the world has lost one of its
most remarkable figures. He was an
inventor of a unique type, and one that
possibly may not occur again. His name
is closely associated with the development
of electric lighting, and therefore it was a
fitting tribute to his memory that was paid
in New York when the whole of the electric
lights throughout the city were switched
off for a brief period on the evening
following his funeral.

Edison displayved originality and enter-
prise from a very early age. As a boy he
sold newspapers on trains in order to
obtain money to buy chemicals and
apparatus with which to carry out experi-
ments. He even produced a journal of his
own, which 1s believed to be the first
newspaper ever printed on a train in
motion. He used the proceeds to equip
a small compartment on the train as a
laboratory, and everything was proceeding
smoothly when an explosion occurred,
resulting in his forcible ejection by a guard,
who naturally objected to such goings on !
The late Thomas Alva Edison. Edison’s railway work led him to take an
interest in telegraphy, and eventually in

descriptions of scenes of everydayv life and activity in Japan, China, | electricity generally. His first inventions were improvements in
Singapore, Java, Burma, India and elsewhere. | telegraphic instruments, and he devised a successful system ot
Mr. Hornby has always been keenly interested in the develop- automatic telegraphy that was adopted in many countries, including
ment of the British Empire, and in the closer co-operation of its Great Britain.,
many units with the Mother Country. During his election cam- Ikdison 1s probably best known to the world in general as the
paign he adopted as his slogan, ‘“ Britain First. Empire Always ! "’ inventor of the phonograph, and this is in some respects the most
and no words could better express his determination to take every original of all his inventions. His very first model worked success-
possible step to develop still further the unity on which depends fully, rather to his astonishment ; and he is reported to have said
the prosperity of the Empire. that he was afraid of inventions that worked the very first time !
With his characteristic tireless energy he developed the phono-
Hu‘s;r British Goods ! graph from a mere toy to a practical instrument that eventually
led to the foundation of the modern gramophone industry.
There are now in this country something like 2,500,000 work- As Edison grew older his interests widened, and his later inven-
people unemployed. There are various reasons for this state tions covered almost every branch of knowledge. For many vears
of affairs, but one of the most important is the fact that enormous he took out patents at the almost incredible rate of two in every
quantities of foreign-made goods are bought by British people, three weeks, and up to a few days before his death he remained
to the neglect of home-produced products. To a large extent keenly interested in the progress of a long series of experiments he
foreign goods are purchased deliberately on account of their had planned in the hope of producing a substitute for rubber from
cheapness, no thought being given to the disastrous effect that golden rod, a plant that grows readily in the United States.
such a policy is bound to have on our home industries. In other | lhe story of Edison’s life and inventions will be told in a series of
cases purchasers accept an article merely because it happens articles commencing in an early issue of the “M.M."”
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Multiple Spindles Drill

13 Holes at Once
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HE enormous development of engineering that has
taken place in the past 100 years or so has necessi-
tated corresponding development in the machinery

cmplﬂyed in preparing the component parts of machines,
engines and structures of all kinds. Thus has been
evolved the precision machine tool, without which the
engineering operations of to-day could not be carried on.

We owe our modern machine tools to a small number
of pioneers in the art of metal cutting, among whom
may be named Maudslay, Whitworth, Clement, Irairbairn
and Murray. Nasmyth said of Maudslay, who may be
regarded as the father of the
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machine which, when once adjusted to do a certain job,
would repeat it as often as required without the slightest
variation. Maudslay succeeded to a great extent in
achieving his ambition to produce machine tools that
should be largely self-acting and self-regulating, and
which should make up for carelessness or lack of skill
on the part of the workman. He is most commonly
identified with the invention of the shide rest, which
revolutionised lathe work in general.

While these men were working on various engineering

problems in England, progress along similar lines was
being made in the United

precision machine tool, that
his character was to be seen
In every piece of work he pro-
duced. He was a craftsman
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The above illustration shows a general view, including housings, of the
Multiple spindle Gantry Drilling Machine. The 13 spindles, which are at
right angles to the girders, are driven by a 50 h.p. variable speed motor,

our illustrations to Messrs. Niles-Bement-Pond Company, London.

States, where in the year 1860
Francis Pratt and Amos
Whitney formed a partner-
ship for the manufacture ot

of the finest type, always
striving after greater pf:'rfm:-
tion of workmanship, and
regarding first-rate work as an absolute duty. He
expected an equally high standard from his workmen,
and he would not allow any piece of work to leave his
shop unless it fully satisfied his 1deas of accuracy.

Iven with the most highly-skilled crattsmen, however,
it was an extremely difficult matter to produce a number
of parts exactly alike in every detail. The human eye,
hand and brain are ill-adapted for repetition work that
must be accurate to a minute fraction of an inch.
Maudslay realised this. He took the tool from the
hand of the workman, and placed it in the grip of a
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E having a speed range of from 500 to 1,500 r.p.m. We are indebted for
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machine tools. Manv people
had theorised on the possi-
bility of manufacturing vari-
ous kinds of mechanisms made up of components that
would be interchangeable. The 1dea had not been put
into practice, however, and it was the aim of Pratt and
Whitney to prove that the method of interchangeable
manufacture was not only practicable, but also economi-
cal. They were able to demonstrate that rifies could be
made on this basis, and the manufacture of sewing
machines, typewriters, and a great variety of other
mechanisms soon followed, all on the interchangeable
system.

Among the most important of modern machine tools

mininininisininis
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are drilling machines, which are constructed in an
astomishing variety of forms. There are all kinds of
vertical, horizontal and radial drilling machines; and
also multiple machines that have two or more drllling
spindles in certain fixed positions, or in the same
alignment.

A remarkable multiple gantry drill is shown on our
cover this month, and 1n the accompanying illustrations.
T'his drill was specially built for one of the largest
American sale manufacturing companies by the Niles-
Bement-Pond Company of New York and London.
It 15 equipped with 13 spindles, and has sufficient power
to drill 13 holes
12in. 1n dia-
meter, or to tap
holes 14 1n. 1
diameter,
simultaneously.

As can Dbe
seen irom the
photosraphs,
the drill con-
sists of two
double-webbed
steel  girders,
riveted up, lat-
ticed and
braced, span-
ning the shop
bay, and sup-
ported at the
ends by sub-
stantial  cast
iron  housings ;
and a crossrail,
on which are
mounted 13
drill heads. The
face of  the
crossraill 1s
19 1n. The com-
plete machine is mounted on a track, so that it can be
traversed throughout the length of the shop bay. The
track and the work-table for supporting the StEEI plates
are not a part of the machine.

1he spindles are of chrome nickel steel, mounted in
independent cast iron heads on the crossrail. The heads
are arranged in such a manner that all except one,
which 1s fixed, may be moved independently or simul-
taneously along the crossrail by means of a screw
extending the full length of the crossrail. There is a
minimum centre distance of 8 in. between consecutive
spindles, and the maximum distance between outside
spindles 1s 12 ft. 8 in. The vertical adjustment is 13 in.
I'he spindles are reversible by means of a 3 h.p. reversing
motor and controller, and are equipped with ball thrust
bearings protected by dust guards.

I'he spindles, which are 2'in. in diameter at the driving
point, and 2} in. in diameter in bearing, are held posi-
tively 1n feed quills, the feed being positively connected
by quick change gearing, giving four changes of feed
to the spindles. Extra change gears are provided for
tapping. A safety device is interposed in the feed
gearing to come 1nto operation in the event of any
accident to the drills. This safety device is cut out for
the tapping operation. Each spindle is provided with
independent feed clutch, so that any one or more of the
drills may be disengaged while the others are working.

Power rapid traverse in both directions is given to the

A closer view of the Drilling Machine showing the spindles parallel with the girders.
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spindles by a 3 h.p. motor. A double end clutch is
provided at the operator's position, near the end of the
crossrail. One end of this clutch has teeth to engage the
feed, and the other end 1s of friction cone type to engage
the rapid traverse. This arrangement of clutch makes it
impossible to engage the feed and the rapid traversc
at the same time, thus forming a satety device without
interlocking levers.

The spindles are driven by a 50 h.p. variable speed
motor, having a speed range of from 500 to 1,500 r.p.m.
I'he motor 1s mounted on the crossrail, and directly
connected by a train of gearing to a horizontal shaft
extending the
full length of
the crossrail.
The power is
transmitted
from this shaft
to the spindles
by means of
bevel gears,
vertical shafts,
pinions  .and
Spur gears on
each head. The
spindle speeds
for drilling
range from 120

to ?Fﬂ T.p.m.
In addition a
set of Dback
gears 18 pro-
vided 1n the
driving train,
giving  speeds
for tapping
ranging  ifrom

35 to 105 r.p.m.

The crossrail
15 supported by
A carriage sus-
pended from the steel girders on four semi-steel rollers
equipped with roller bearings. These rollers run on a
track provided on the girders, so that the carriage may be
traversed on the track throughout the length of the
girders. The crossrail is pivoted on the carrage,
thus permitting it to be swivelled a full revolution, and
making it possible to drill rows of holes along the edges
of plates in any direction. A 5 h.p. constant speed
reversible motor revolves the crossrail on the carriage,
and traverses the carriage on the girder at a speed of
40 {t. per minute. The face of the crossrail 1s provided
with a graduated scale along 1ts full length for setting
the drill heads. Clamping facilities are provided furr
both carriage and crossrail, and there are also stops on
the carriage for each quarter turn of the crossrail.

The distance from the floor plate to the underside of
the girder 1s 8 ft. 104 i1n. ; and from the tloor plate to the
top of the girder 1s 12 ft. 63 in. The minimum distance
from the centre of the drills to the inside of the housings
is 2 ft. 101n. It will be observed from the illustrations
that the housings are of massive box section, bolted at
the top to the steel girders, and supported on the shop
track by flanged semi-steel wheels. The machine 1s
traversed by a 10 h.p. motor mounted on the girder,
and 1ts power 1s transmitted through shafts, gearing, and
tangent gearing to rack pinions engaging racks bolted
to the rails on which the machine travels. The traversing
speeds of the machine range (Continued on page 977)
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XXVI—A VETERINARY SURGEON

When a boy who intends to become a veterinary surgeon leaves
school he may receive his professional education at one of five
veterinary colleges. These are the Royal V t-.tu:mmr} College,
LLondon ; the I{m al (Dick) Veterinary College, IEdinburgh ; the
V{,tf.}nnﬁ,rr School, University of Liv r:rpnf::l the Glasgow Veterin-
ary College ; and the Royal V cterinary 'LH“EFH of Ireland, Dublin.
All '-:-l‘llﬂﬂl“lt*-; who attend these colleges must aim at obtaining the

ETERINARY surgery is one of the few professions in which
the number of entries has shown a considerable decline 1n
recent vears. This decline is probably due to the belief

that the expansion in motor traffic and similar changes have
reduced the prospects of success in the protession. L'he beliet
is a mistaken one, however, for the decline in importance of the
horse is being at least partially counteracted by the growing
demand for the services of the veterinary surgeon in other dlmc- diploma of membership of the Roval {.r:ﬂh:.gﬂ of Veterinary Surgeons,

tions. The prospects of those now which entitles the recipient to make
entering this comparatively neglected OOOOOOOOOOOOOO0OOOOO00O0OOO0O0O0O00O00O0O00 use of the letters M.R.C.V.5.

}'I[}ft‘hhlnﬂ are bright, particularly if The cost of training varies, but the
President of the R.C.V.S.

oo

they approach it with a real liking actual tuition fees may be taken as

for animals and for the open air life
that it entails, and are prepared to
devote their energies to a thorough
study of the scientific side of their work.

Veterinarv surgery 1s a ' closed ™
profession in the sense that no person
1s entitled to describe himself as a
veterimary surgeon unless he holds the
diploma of the Rovyal College of
Veterinary Surgeons, the governing
body of the pruff;*aamn 1The power to
orant registration rests with the Royal
College in accordance with the Veterin-
ary Surgeons Acts of 1881, which also
enacts that anvone who is not regis-
tered 1s not entitled to recover at law
any fees that he may have charged
for veterinary attendance or advice.

A good general education is essential
for a veterinary surgeon, and those who
intend to follow this career on leaving
school should aim first at obtaining
the matriculation certificate. It is not
absolutely necessary to secure this
certificate in order to enter the pro-
fession, as the possession of a School
Certificate with four credits, or proof of

from (27 to 430 per annum. lhe
cost of books and instruments, examina-
tion fees and subscriptions to social
and athletic clubs must be added to
this, and students who are unable to
live at home also will have the expense
of suitable lodgings. The general cost
of training, taking all these circum-
stances 1into account, may be placed at
£150 per annum to £200 per annum.
The course for the diploma of the Roval
College of Veterinary Surgeons at present
occupies four years, but in October of
1932 it will be lengthened to extend
over five vears. The student should
apply to the Royal College for registra-

the first year, chemistry, pht, sics, zoology

and botany are studied. The scientific
subjects underlying the practice of medi-
cine—including anatomy, physiology,
pathology, matena medica and hygiene
—are dealt with 1in succeeding years,
and in the final vear the theory and
practice of veterinary medicine and
surgery are studied. Practical work
naturally plays a great part in the

training. A proportion of the student’s
time 1s spent in animal hospitals
attached to the colleges, and experience
with a wveterinary surgeon should be
gamed during wvacations.
Under certain conditions university
OOoooooooooooooooooooooooooooonoon graduates are excused the first vear
of the usual course of tramning, and this
privilege also may be granted to matriculated students who have
passed with honours an approved examination in chemistry,
physics, botany and zoology. On the completion of each vear of

having passed an examination of equal
standing, is sufficient in certain in-
stances. lhose who wish to reach the
higher ranks must take the matricu-
lation examination, however for this
1s the first step towards securing a
university degree m vetermary surgery.
Others also should take it unless they
are prepared to remamn at school in order to sit for the Higher
School Certificate examination, for the training they receive
will be of value to them 1n their later studies.

- #
.
i

L .

Mr. G. P. Male, M.R.C.V.S., the President of the Rovyal
College of Velerinary Surgeons, which received its Charter

of Incorporation in 1844. Myr. Male is also Leclurer in
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Veterinary Hygiene at the University of Reading. 1
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lxnglish, mathematics and one language, which may be Latin, | training, the student at a Veterinary College 15 required to pass
Or {Jrﬂ,h or French, German or any other approved modern an examination conducted by a Court appointed by the Roval
language, must be included in the subjects of the chosen pre- College. LExaminations of this kind are held twice yearly, In

liminary examination. A second language also may be taken,

the alternatives to this being higher mathematics, geography and
a branch of science. A sound {‘IE'TIH_‘I'IL:H“".' hnrmlmhﬂi ol chemistry,

physics and biology also should be obtained. For this reason it is
advisable to stay at school after passing the preliminary examina- |
tion and to study these subjects to the Higher School Certificate
standard, for preparation of this kind will fﬂ:m a valuable founda-
tion for later instruction. It may be pointed out that a student
cannot become a member of the Royal College of V ttfrnmrv
Surgeons until he has attained the age of 21, and little is gained
by taking up higher studies at the earliest I}DESIIJIE moment.

July and December ; failure in more than one subject involves
taking the entire examination a second time. When a student has
satisfactorily completed the course and passed the requisite
examination he 1s entitled to his diploma.

Membership of the Roval College of Veterinary Surgeons 1s a
sufficient quuhhtntmn for practice, but it also 1s advisable to take
a degree in veterinary surgery, for although this is not in itself a
qualification, the more advanced instruction given in preparation
for 1t 1s of great value to a veterinary surgeon who 1s really keen
and desires to make good 1n the profession. Degrees are eranted
by the Universities of lLondon, Edinburgh and Laverpool. As




far as possible, the courses of training are arranged to run con-
currently with the preparation for the diploma of the Roval
College and the fees involved in the double course of study are
shightly higher than if membership of the Royal College only is
aimed at.

1he cost of training may be reduced considerably by means of
scholarships and bursaries. Some are tenable onlv at particular
colleges, while others are
granted by the Ministry of
Agriculture and the Colonial
Ofhee. Iull details of these
scholarships may be obtain-
ed from the Registrars of
the Universities and Col-
legres concerned, or from a
hist contammed in a booklet.
1Issued by the Rovyal College
of Veterinary Surgeons,
that deals with courses
qualitying for the diploma
and other degrees in veterin-
ary surgery. IThis booklet
may be obtained on applica-
tion to the Secretary and
Registrar, Roval College of
Veterinary Surgeons, 10,
Red lion Square, London,
W.C.1.

In general there are two
courses open to the qualified
veterinary surgeon. He may
take up an ofhcial appoint-
ment or he may enter into
private practice. In each
case additional experience is

advisable and this should ﬂpfraling table used when horses are the patients. For the two illustrations on this page we are
indebted to the courtesy of Professor F. T. G. Hobday, of the Royal Veterinary College.

be gained by service in a
veterinary hospital attached to a veterinary school, or as assistant
to a veterinary surgeon already in practice. An alternative that
1$ particularly useful for those who wish to take up an official
post 1s to follow a course of post-graduate training. This mav
be taken up with a view to obtaining the diploma of Fellowship
of the Royal College of Veterinary Surgeons or the Diploma in
Veterinary State Medicine, an award that is intended as a quali-
fication for those who propose to take up official appointments.
sumilar diplomas are granted by Liverpool and Manchester
Universities and wvaluable
post-graduate scholarships
are awarded at these In-
stitutions, and also by the
Royal College of Veterinary
S>urgeons and the Royal
(Dick) College, Edinburgh,
these being chiefly intended
for those engaged in re-
search work.

Private practice in large
towns usually is more re-
munerative than in the
country. It i1s more general
i character, and certain
branches, such as the treat-
ment of smaller animals and
domestic pets, appear to
offer suitable opportunities
for women practitioners.
Veterinary surgeons who
are particularly interested
in  horses probably would
find profitable occupation
In centres devoted to racing
or hunting, while their ser-
vices may be found useful
im  agricultural  districts

where machinerv has An operating theatre in the Royal Veterinary College, Camden Town, London, N.W.1. This TR e L i e
o ery has not tHlustration shows the table that is employed when operations on dogs are to be performed, technical qualifications.

vet displaced horses. In
the country veterinary surgeons are chiefly required for work in
connection with farm animals, and it is prnhu_'lﬂﬂ that for manv
vears the best openings for general practitioners in this profession
will be found in cattle-raising areas. To-day strenuous efforts are
bemg made to eradicate diseases that for centuries have affected
cattle, sheep, pigs and other farm animals, and the services of
tully qualified veterinary surgeons are required in connection with
the schemes of control that have been introduced for this purpose
under the Diseases of Animals Acts. The activities of the
Government Departments concerned with the purity of food
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supplies also has added to the work that can onlv be pertormed
by a fully qualified veterinary surgeon. |

lurning now to official posts open to veterinary surgeons, a laree
staft of inspectors of various grades is maintained by the Ministry
of Agriculture. Members of the Roval College are eligible for
appointments as Assistant Inspectors, They serve a probationary
period of two years and are then required to pass a special examina-
tion, from part of which
they are exempt if they
already hold the Diploma in
Vetermary State Medicine,
An  appommtment in  this
capacity carries an initial
salary of £250 per annum,
rnsing to £450 per annum,
and promotion may be se-
cured to the positions of
Livisional and Superintend-
ent Inspector, the maxi-
mum salaries of these being
L6000 per annum and £800
per annum respectively., A
civill service bonus is paid
to all members of the
veterinary stafi  of the
Ministry.

Veterinary inspectors are
now maintained by local
authorities in order to assist
in the enforcement of the
reculations of the Diseases
of Animals Acts, while the
Health  Departments of
many boroughs and county
councils make use of the
services of wveterinary sur-
geons for inspector work in
connection with the control of the quality of food supplies, especially
meat and milk.

I'here are good prospects in the Royal Army Veterinarv Corps
lor young men who are attracted by an Army career. Candidates
tor commussions in the R.A.V.C. must be members of the Royal
College of Veterinary Surgeons and under 28 vears of age. They
are required to undergo a writlen examination and success in
this 1s followed by the grant of a commission as Lieutenant on
probation. Further technical instruction is given and certain
examinations are passed
betore the appomtment 1s
confirmed. Promotion n
the R.A.V.C. {follows the
usual course and on re-
tirement, gratuities or re-
tired pay are awarded, the
nature and amount de-
pending on the length ot
service.

Lhere 1s a limited number
of overseas appomtments
for veterinary surgeons.
Posts of an othcial character
in the Colonies are under
the control of the Colonial
Office, about 150 vetermary
officers being employed.
The work involved is largely
administrative in character,
bemmg principally concerned
with the enforcement ol
reculations, and tact and
mitiative are desirable quali-
ties 1 those who take up
appomtments ol this kind.
l'he present tendency 1s to
demand scientific as well as

General veterinary work
in our overseas Dominions is difterent in type from that at home
and 1s more limited in scope. Large areas are covered by veterinary
surgeons in practice, and there is little chance of establishing
localised practices similar to those in this country. It should be
pomnted out that the demand for veterinary surgeons in Australia,
Canada and South Africa, is supplied by colleges in those countries.
lhere 1s more opportunity in New Zealand, but those who leave
(;reat Britain in order to take up practice there, or indeed in any ot
our overseas Dominions, should first obtain several vears' varied
experience 1n rural practice in Great Britain. |




cheaply.
The first trick is an effect that is always

sure of applause. It 1s called :
THE MYSTERIOUS PICTURE

The conjurer displays a picture in a
frame, showing both sides of the frame, and
stands the frame with 1ts back to the
audience, leaning against a candlestick or
some other object. Someone is now asked
to pick a card from a pack of playing cards,
and when the frame 1s turned round the
name of the chosen card 1s seen written

. O o
— m— — -

' e in a bold hand across the picture and
g, 5 % E‘};,I;Ei[:inui underneath the glass. "The picture in the
Picture.”’ frame i1s immediately handed round for

examination, but nothing is found to
explain the mystery. slit in Fube
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- Puzzle Your dharp-Eyed Friends. -
2 Bewildering Tricks that are Easy to Perform .
:} By Norman Hunter F
DOO000000000000000000000000000000000000000000000000000000d-oooo
ONJURING tricks that do not require the chosen /;Fr'amg
skill for their performance frequently card 1s
involve the use of expensive apparatus. announced, | newepaper
The items that | am going to describe ‘ turn the 5 / iture
have been specially devised for “M.M.” frame round Y
readers who have little or no skill in sleight- and reveal — g’,lﬂﬁﬂ‘
of-hand, and who do not wish to spend the name N
much money on apparatus. The tricks | written IIE"WE-‘PE.IP@F
are all easy to perform, and are highly across  the Fig. 2 shows how the loose :lass and the framed
effective ; while the apparatus required picture. Of picture are laid on the table.
is such as can be made at home quite course the frame may now be passed round for inspection, as there

is nothing unusual about it that can be discovered.

But, vou will ask, how does the performer know that the ten of
spades will be the card chosen ? Well, he manages to be sure
of that by doing what conjurers call ** forcing = the card. This can
be managed in several ways, and the following i1s a good and
easy method.

Have the ten of spades on top of the pack. Hand a paper knife
to someone and ask him to push it into the pack anywhere he likes.
Hold the pack in the left hand as he pushes the knife in, with your
fingers on the top of the pack and thumb curled round the edge.
When the knife is in, bring up your right hand and divide the pack
bookwise at the point where the knife is. Draw the pack away
from the knife and lift the top half of the pack away, so that the
card under the knife may be taken. As you draw your right hand
away, however, the fingers of the left hand that are resting on top
of the pack press on the top card and cause it to slip off on to the
lower half, and thus it is the ten of spades that 1s taken.

Now for a nice showy trick with handkerchietfs.

How it is done. This first-class puzzler, ]
if it is cleanly presented, will cause E
quite a sensation, but there 1s nothing
difficult about 1t. PI L%E‘d enad

The frame is just an ordinary one
and can be any size you like. It 1s well
not to have it too big, however ; about
8in. by 6in. is a convenient size.
Take the picture out of the frame, and .

write across it with a brush and black

B G open THE FLYING SILKWORM

Announcing that he requires some
silk handkerchiefs for a later
trick the conjurer picks up a net on a long
handle and tells the audience that the air
is full of invisible silkworms spinning in
visible handkerchiefs! He makes a few
swiflt strokes with the net, and this suddenly

hecomes full of white silk. When taken out

||

paint or ink the name of a card, say,

=T
the ten of spades. Replace the picture PIH“SE'I‘
in the frame. Now take a piece of thin

glass of a size to fit loosely into the front of the frame on top of

the glass already there. Take another picture, a _duplii:ate_ of
that in the frame, and stick it face downward on this loose piece

Fig. 3.

of glass. Then paste a newspaper over the back of the picture
and trim it neatly round the glass. Fig. 1 will make everything
clear.

To perform the trick place the loose glass on the front of the
frame and keep it there by pressure of one finger
as you show the frame. It will appear tc be
just a picture in a frame. Lay the frame down
on a newspaper for a moment, face downward,
while you obtain a candlestick or some other
object against which to lean the frame.
Pick up the frame, leav-
ing the loose glass on
the newspaper,

B~

Fig. 4. (Above) shows
the handkerchiefs insert- s
ed in the handle. (Below) A
The handkerchiefs S
pushed out into the R
net.

be

it will
noticed owing to the fact that

where un-

'|:II:'JI!' §,

the back of it is also covered with
newspaper. (Fig. 2). Stand the frame with its back to the
audience, resting it against the candlestick. When the name of

(Above) The hollow cardboard
handle of the net,
made plunger that fits inside the

this proves to be six white silk handkerchiefs.
(Below) The -sgleciauy How it is done. The whole secret is in the

andle. et which is quite easv to make. For the
handle you require a length of tube measuring just over 1 in. in
diameter, and about 30 in. in length  This tube can be made of
cardboard, if you have no metal working tools. Near one end of
the tube cut a slot.about 5 in. long, running lengthwise in the tube.

The end of the tube nearest the slot 1s then
blocked with a short piece of wood. 5See
Fig. 3.

A thin wooden rod is now cut, so that
when it is dropped into the tube the end of it
will'be 7 in. below the opén end. A piece ol
wooden rod 3 in. in length and of sufficient
size to slide snugly and easily in the tube is
now taken, and a hole 1 in. in length is bored
in the centre of one end. Into this hole one
end of the thin wooden rod is fixed. The
other end of the thin rod also 1s fitted with
a short piece of rod in a similar manner.
The whole rod now forms a kind of plunger
within the tube. The
thick ends should be
covered with {felt or
velvet, so that they will
slide up and down in the
tube without making any

TSR

Fig. 5.
I1Hustratin

sound. A short round- Ind;trl?:tihm
headed screw 1s driven Necklace.”

into the rod through the
slit in the tube in the position shown in Fig. 3.

It will now be seen that if six handkerchiefs are packed into the
tube, the plunger being pushed right down to accommodate them,



it i1s only necessary to push the screw along
the slot to force the handkerchiefs out of the
tube. The net, which is just an ordinary
fishing net on a round wire frame. is fixed to
A the open end of the tube by bending
the ends of the wire to lie alongside the
tube, and binding them round with
tape.
lTo perform the trick, pack the six
silk handkerchiefs into the open end
of the tube. Bring on the net and
show that 1t 1s quite empty. Swing it
about a few times, holding the handle
in both hands, and with the thumb
of the right hand on the screw project-
ing from the slot. Now make another

: : flt B : ,
f%\.. 7 (AN
swing with the net, and at the same

: time slide the screw along the slot,
E —— "

when the handkerchiefs will appear in
Fig. 6. (A) The thin

i
:
I
)
'
b
]
i
|

AN C

the net (Fig. 4).
The best way to slide the screw along the

outer lisc; (B) the o144 s to egrip the tube mid-way along with
}Ej].ck thi;""e';hﬂfﬂ“,fﬂg the left hand, and have the right thumb on
glued tc;u;he outer  the screw. Hold the right hand steady, and

. with the left hand drive the handle down
through the right hand.

THE INDESTRUCTIBLE NECKLACE

I'or this piece of magic the conjurer takes a necklace com-
posed of large wooden beads. Holding it over a hat, which
has been shown empty, he cuts the string of the necklace and
allows the beads to fall into the hat. He then drops the cut
string into the hat with the beads, shakes up the contents of
the hat, and turns it upside down. To everybody's amazement
out drops the necklace with every bead threaded on the string.
once more whole and complete! The hat is again shown
to be empty.

How it is done. There is nothing unusual about any of

the things used for this trick, but there are two necklaces both  the

exactly alike. They should be composed of a few large beads,

not a lot of small ones. The hat used is a soft felt, with the usual
dent running down the crown. The softer the felt the easier will
be the trick, and the hat should not have a lining.

Prepare for the trick by laying one of the necklaces in the hat on
one side of the dent. You will find that if you grip
the hat on the outside you can pinch the sides of that
part of the hat together, and so conceal the necklace.
I'ig. 5 will show you how to do this. In this condition

the hat may be shown apparently empty and held
upside down.

I'he other necklace is now given to a member of
the audience, who is requested to hold it over
the hat and cut the string. The beads are cut
in the empty side of the hat, and the string is ‘

bage Y.

dropped in with them. All you have to do
now 18 to take the hat in your other hand,
gripping the other side of the dent, and so

hiding the loose beads. Turn the hat upside ook

down and out will fall the complete necklace, presumably the
original one restored,

You then show the hat with a flourish, and put it on your head.
REFRESHMENTS BY MAGIC

The conjurer has two cups and saucers which he shows to be
empty, and if required passes round for
inspection, He fills one cup with white
paper shavings and the other with brown
paper shavings. Then he places the saucers
over the cups for a moment, and converts the
brown and the white paper shavings into
coffee and milk respectively, which are

handed to the audience for their re-

freshment !
| How it is done. Both
' saucers are unprepared. The shavings
are contamed in separate cardboard
boxes, each measuring about 3in. in
width by 8in. in length and 5in. in
height. The exact size 1s not important.
Among the white paper shavings in one
box stands a cup exactly similar to those
to be used, and filled with milk. On top
of this cup rests a disc of cardboard with
white paper shavings stuck to the top
of it. This disc of cardboard has another
smaller and thicker disc stuck to its

¥ '....r a ]
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cups and

Fig. 10. Holding the sheet of

paper with the tube hidden
behind it.
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Fig. 8. The
tape

tube behind book

The tube concealed behind the
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Fig. 7. One of the cups concealed in the box of shavings.

underside, so that when it is placed on top of the cup it will not
slide off. The outer disc projects beyond the edges of the cup
slightly all round, but this projection is concealed by the paper
shavings that hang down. The cup with the disc in position
looks exactly like a cup full of paper shavings. Figs. 6 and 7
will explain the details.

In the box of brown shavings stands another cup similarly
prepared, but containing coffee, and with brown paper shavings
stuck to the disc. The boxes holding the paper shavings should be
covered with some fancy paper to make them look attractive.

lo perform the trick first show the unprepared cups and
saucers. Now take one cup and fill it with white shavings,
placing the cup in the box with one hand and scooping the
shavings i with the other. Then take the cup out of the
box and shake the shavings out into the box, to show that
everything is fair and above board. Again fill the cup, but
this time leave it in the box and bring out the cup of milk with
the shavings-covered disc in position. Place this, which the
auchience believe to be the cup of white shavings, in front of the
box of shavings and place the saucer upside-down on top
of the cup.

Now take the other cup and do the same things with it as yvou

inside C(l1d with the first one, scooping brown shavings up from the
fake box, returning them, filling the cup again, and finally bringing
tube. .

out instead the cup of coffee with the disc and shavings on top.
Stand this cup in front of the box and invert the saucer over it.
Make a pass. snap your fingers and then take off both sauc_is
together, holding them with your thumbs on top and fingers under-
neath. Your fingers grip the discs against the saucers and lift them
off with the saucers. Keep the bottoms of the
saucers facing the audience, and lay the caucers,
still upside down, on the corners of the boxes,
allowing the discs to fall into the boxes Take the
cups and pour the milk and coffee in.o a glass jug
to show that there is no deception about the liquid.
With the six white handkerchiefs produced by
the * Flying Silkworms™ trick vyou can
perform another interesting piece of magic.

THE INVISIBLE DYEWORKS

A sheet of paper i1s rolled into a tube, and the magician
tells the audience that an invisible dveworks is con-
cealed mnside. In order to prove his assertion he pushes
the six white silk handkerchiefs through the tube, and they come
out at the other end dyed wvarious bright colours. The tube is
unrolled and is seen to be empty.
How it is done. In addition to the six white handkerchiefs pro-

X

duced in the earlier trick you will require six others of the same

size, but of warious
bright colours. Also
you will need a sheet
of stiff paper about
101, by 14 in., and a
special ' fake " as it
15 called.

This fake consists of
a pilece of cardboard

postal tube 2Zin. in
t:_h‘am.-:;ter. El];ld :}bﬂut "deﬂ
d1n, 1n length. Make
two cuts across the "l'l.lbe
middle of the tube,

c:lroPPin

inlo

one on each side, and
thread through them
a length of white tape.
Draw the centre of the
tape to one end of the
tube and stick the ends
down securely to the
outside of the tube.

(Continued on page 1019)

Fig. 11.

The conclusion of the trick.
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“Hello! 1Is that the Great Western Railwav ? This 1s

the Gainsborough Pictures Ltd. speaking. We are going
to make a ‘talkie ' film of Arnold Ridley's play "The Ghost Train.
You may know, the storv—it deals with vour line, and as accuracy
of detail is essential in all our productions we want your assistance.
We shall need a derelict single platform station with double
track in deserted countrv ; complete use of the hne and station
for a week at least; a swing river bridge i1n picturesque sur-
roundings ; vour famous ‘Cornish Riviera’ express and largest
locomotive ; a
second train with
smaller locomotive
and some news-
paper vans for the
‘Ghost Tramm  1t-
self :+ a signal box
and ground frame
near station with
Toad = approach ;
iJlL'IH}.' Of water
handy, and som:
special trucks for
electric

Our
generators © 1n the
studio we want

vour help o fur-
nishing the interior

ot i walting
room, a4 booking
office with old

urniture, and the
reconstruction ol
a part of one of
vour corridor
coaches It 1s
rather a tall order, _
I'm afraid ! " e il (g

" Rather an un-
usual one, 1 admt,
but | think we can
help vou. The matter shall be referred to the management,
and no doubt vou will confirm by letter in the meantime.”

That was how the Gainsborough ““Ghost Train = came to " Go
Great Western. ™

-
o

The storv of the “Ghost Train,” as adapted for the film, follows
very closely the theme of the play which by a strange coincidence,
was written at Bath within seven miles of Camerton, where the
exterior scenes for the film were made. It deals with gun running
in the West of England, where Russian smugglers, to cover the
inland movement of arms, trade on the legend that the ghost
of a train, wrecked vears before at a river swing-bridge near
bv, i1s seen and heard thundering at night through the fictitious
station of IYal Vale—a junction for Truro. The station master
1s in their pay, drives the train for them, and keeps unwanted
visitors awavy from the neighbourhood by eerie tales of the ghost.

The hero i1s Teddie Morrison, of the Secret Service, who un-
ravels the mystery in a most unrailway-like manner. He pulls

The Platform Scene at the fictitious station of ** Fal Vale '" as it appears in the Film, showing the station buildings, station
nameboard and lamp post erected for the occasion.
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the communication cord of the “"Cormish Riviera = express, delays
its arrival at the junction station on a very stormy mght, and
by so missing the last local connection from Fal Vale forces a
half-dozen or so fellow passengers to be stranded all night without
creating suspicion in the waiting room.

Morrison knows the “Ghost Tratn ™ 1s to run that might, and
has arranged for it to be raided by coastguards as 1t stands hidden
in a disused siding near the small quay side, where the arms are
landed from the sea. The raid tails, and news of the get-away
is flashed to him by wireless, which he picks up in the waiting
room, As the
‘G host ITrain
roars and shrieks
through the
station, Morrison
dashes across the
line to the signal
bhox, pulls the
lever that opens
the swing-bridge,
and ghost and
smugglers  crash
to their doom 1nto
the river.

The making of
a film 1s like the
Imi‘liil;: h'-g!_'i_'llt:{‘

Of A J1Z-SawW
puzzle. 1tistaken

i hundreds of
pleces quite out

of sequence, but
{0 4] definite
schedule. W hen

all the scenes have
been taken, the
various ' shots
are fitted into their
correct sequence,
and the puzzle 1s
solved. So with
the ""Ghost Train.”” To follow its production it will be necessary
to follow its trail from the studio to Swindon, Camerton and
Barmouth,

The first section of the film to be made was the recording ot
the noise of trains passing through Langley station on 14th May,
between 10 a.m. and 12.30 p.m. This will be used for the noise
of the ““Ghost Train’ rushing through Fal Vale station.

On 15th May a truck load of furniture arrived from the Great
Western Railway Swindon stores. This was composed of a
waiting-room table, six waiting-room seats, a fares list frame,
and a ticket-issuing case. These articles were sent to the Gains-
borough studios, together with a quantity of posters, publicity
matter, and a set of legal notices, fares list, two 2-wheel trollies,
a coal scuttle, a supply of specially printed tickets, ticket collectors’
cancelling nippers, two guards’ lamps, red and green flags, a
onard’s whistle and chain, uniform, and cap.

On 19th May the interior fittings of a part of a corridor * compo.”
coach arrived, together with diagrams from the Swindon carriage



and wagon shops, to help the studio carpenter to assemble the
parts for the studio ' shots = of the interior scenes in the train.

An S.0.5, received from the studio a week later was not un-
expected. " Could the Great Western Raillway arrange {for one
of their representatives from Swindon to come up:? " The
parts were all there—but
even the versatile studio
art durector and staff of
carpenters were at a loss
to assemble them. An
urgent letter to Mr. C. B,
Collett, the Company's
Chiet Mechanical En-
gineer, brought rehef to
the situation, and the
work of construction
proceeded under the
personal guidance of two
representatives from the
Carriage Department,
who spent some interest-
ing days in the studio.

The first " shots”’ to
be taken in the studio
were of practically the
last scenes 1n the film,
the interior of I'al Vale
walting OO andl
hunliiil;;{ oftice. 'I"'ij.-' far
the greater part of the
film has this setting for
its background, and 1s
a faithful reproduction
of the desolate waiting
room described 1in the
book. Booking clerks
will, no doubt, notice

d_
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" shots,”’) and because 1t was particularly desired to feature
Britain’'s crack train in the film, for American circulation.
Camerton, on the Limpley Stoke-Hallatrow line, was chosen
as the result of a chance conversation during a railway journey.
The hne, which exactly met the requirements of the film company,
was closed altogether for
passenger traffic a few
vears ago, and only one
goods train passes over
1t each way on weekdays.
A small armv of
carpenters carried out
alterations at Camerton
station, and fake lamp

posts, station buildings
and station name boards
were erected. The film
company also sent there,
In  sections, an exact
duplicate of the exterior
ol the waiting room, etc.,
which had been used
lor the ‘' shots ' taken
at the studhio. Altogether
five truck loads left
FPaddimgton, contaming
the cracked or broken
windows and doors taken
from the studio ‘' set,”
sO  that every detail
should be matched 1in
reproduction of interior
and exterior scenes. A
few days later, a further
six truck loads of equip-
ment, generating lorries,

EHIPEHIEI"S HSEETIIIJHHE the ** Cornish Riviera *' Coach *‘ set ' in the Gainﬂhnruugh Sludiu, undeér the super- IH rnph', L‘*tl?,, Hﬂ” f}lh(.f.

the extra large pigeon vision of representatives from the G.W.R. Carriage Department, Swindon. rolling stock were des-

hole, This was made to
permit Jack Hulbert, as Teddie Morrison, to get his head through
during an altercation with his fellow passengers.

The railway carriage ' set” was the first to be erected in the
Gainsborough studio. The first and third-class compartments
and corridor were reconstructed on a shghtly raised platform,
to permit of rocking and
moving as required.

In order to give the
effect of a train 1n
motion, a white screen,
12 1t. by 8 {t., was
erected on the corridor
side outside the set, at
an angle of 45 degrees
from the end corridor
window, and on this was
projected a scenic film
irom a cmematograph
machine some distance
away, enclosed 1 a
soundproot cabin. The
whole of the opposite
side of the section of the
coach was left open and
“shots " were taken
from this side, showing
the passengers 1 the
compartment in the fore-
ground and the passing
scenery 1n  the back-
ground throuegh the
corridor windows. The
scenic film had been
previously taken from a

3 l -..-.h- -T-

carriage window  be-
tween Reading and
IDicdcot,

Sunday, 31st May, saw
the “"Cormish Riviera
express, drawn by the ""Iregenna Castle,” steam out of Paddington
two hours before its usual time, for Reading and Bramley, there
to play, amid pastures new, 1ts part in the film. The Basingstoke
line was chosen on account of 1ts nearness to London © because
it gave occupation of the line for filming for some hours during
Sunday afternoon ; because the heavy rolling stock and loco-
motive could not work at Camerton on the Limpley Stoke-
Hallatrow line (chosen for filming the exterior train and station

patched, and by Thurs-
day mud-day, 18th June, the whole of the rolling stock and
apparatus for the filming at Camerton was assembled at that
station. That night, “ shots ' were taken of the “Ghost Train "
running through Camerton, or as it had now become, *“ Fal Vale "
station. This operation provided the greatest thrill of the filming
and held spellbound
some 5,000 people who
had journeved from
Bristol and Bath to
witness it.
lhe next evening was
occupied at Dunkerton
Colliery which, for the
purpose of the film,
became the back of the
quavside. Here the
“Ghost Tyain 7 (com-
posed of a standard
0-6-0 goods engine, two
coaches and four news-
paper vans) was seen

being loaded with
contraband Of WAT.
9 pprt:]iri:litl V labelled

* Eeggs, " Tiger Sauce,
and other commodities.
Quickly the word was
passed to Price (Juha's
brother and one of the
two princpal villains)
that the coastgunards
were on them. 1 he
smugglers boarded the
train, repelling the coast-
ouards, as they rushed
up, with machine gun

Consltrucling the model of the G.W.R. “ Cornish Riviera '’ Express. The illustration gives a good idea lre frn_m the coaches as
of the immense amount of detail involved. | the train gathered speed.

Arnold Ridley took
part in this scene and gathered together fifteen local cricket and
Rugby iIinternational and county plavers to take the parts of
coastguards., lhe filming finished just after 5 o'clock in the
morning. A crowd of sightseers remained throughout the whole
time. The interest taken in the making of this film was un-
precedented in the history of the Gainsborough pictures.

By 9.30 p.m. the same evening filming was again in progress.
Lhis time ' shots "’ were taken of Hulbert arriving in the signal
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box and pulbing the lever to vren *he bridge. The signal box
was brilhantly hghted bv - .: hgnts mounted on wooden trestles
outside, as was also the station, which appeared in the back-
ground.

sunday, ZIst June, saw the filming of close-ups of passengers

alighting from the
C Cormish Riviera’' ex-
Press. As only the

coaches were seen, the
tramn composed ot 60-1t.
cornidor stock and one
Y diner U with “"Riviera”
rool boards, was drawn
by a goods engine.

Early in the after-
noon Cicely Courtneidge,
who plays the part of
the old lady with the
parrot, was filmed alight-
ing with much difhculty,
many  packages, and
much help, especially
when she slipped down
between coach and plat-
form.

A faked ramm storm
was then ''shot, the
rain being supplied from
an adjacent stream by
the Radstock Fire Brni-
gade,

At dusk on Monday
a "43 " class engine,
the heaviest possible on
the branch, and a goods
engine, were brought into
use at Dunkerton sta-
tion for interior shots of
the engme cab ot the
“Ghost Tramn.” Here
>aul and Price were " shot " drniving the train and their expressions
recorded as thev realised the disaster ahead of them at the swing-
L‘ll‘if_lﬂfj. _

Next, Hulbert was " shot " jumping down on to the permanent
way and racing back along the
track for ms hat. Porthisoperation
a light low flat-topped trolley, with
rubber-cased wheels to deaden
the sound, constructed at the
studio, was used on the adjacent
line, enabling the camera, micro-
phone and operators to keep
up with the actor. Flulbert's
altercation with the guard, the
latter showing his righteous 1n-
cdignation at so heimnous a crime,
while husthing him back to his
compartment, was then filmed,
and later was recorded what the
driver and firemen said 1n the
engine cab.  As these men were
Great Western Railway em-
ployees, their expressions were
strictly to dialogue.

Numerous "' shots 7' were taken
of the " Ghost Train =" from every
conceivable angle, even from
underneath, the latter being
achieved by means of a clockwork
camera placed between the run-
ning lines. At Dunkerton the
approaching " Ghost Train = was
filmed reflected 1n a large mirror
placed between the lines, which
will give the effect on the screen
of the train charging right into
the audience. The same night
the scene of Price jumping from
the " Ghost Train ' engine, when
he realised that the bridge was
open and disaster inevitable, was taken. Actually, the engine
was stationary, but to give the effect of rapid movement the
ralls were oilled, so that when the regulator was opened, the
wheels shipped round without moving forward. In {front of
the engine was a second engine, which acted as a buffer and
supphed the necessary steam, to give the desired effect of action.

1

A group of the Gainsborough Studio staff who produced the film of the ** Ghost Train.,"

| e - S I L - _d

A difficult " shot ™ from the railway point of view was that
taken on Sunday night, 28th June, on the stretch of double line
between Radstock and Mells Road. Complete occupation of
this section was taken after the ordinary train service had finished,
and all the catchpoints were clipped to permit two engines working
in  the same direction
on adjacent hnes. lThe
“shots " were action
pictures of Saul on the
footplate, the real Great
Western Railwav driver
being dressed as, and
taking the part of, one
of the flm actoers .or
the occasion. These
“shots " were taken
at speed as the " Ghost
Irain,”” brilliantly
illuminated and flashing
dazzling electric head-
lights, passed and was
re-passed by the fHlm
unit,

Filming finished on
Tuesday, 30th June,
when "' shots ' were
taken from the drivers
compartment of a rail
motor approaching, pass-
ing through, and leaving
the Box lunnel. lhe
same day the film umt
returned to  London
atfter a stay of thirteen
davs and Arabian nights
in the hives of the local
inhabitants., Two
camera-men, left behind,
proceeded to Somerton
to flm the up and
down *° Cormish Rwera express emerging from the tunnel.

Towards the end of Julv the rolling stock used at Camerton
was worked to Barmouth in readiness for the last stage of the
filming—scenes at the swing river-bridge and the ' Ghost Train's "’
last plunge. Here " shots " were
taken of the " Cornish Riviera ™’
express running over the bridge on
its way to lIal Vale, ostensibly
alter the delay. Then the " (Ghost
Iraan ~ on 1its way across the
bridge en wvoute to the disused
siding for loading. Later, it was
filmed coming 1n the reverse
cirection on 1ts final run.

A cleverly-constructed looking
glass obscured the actual bridge
and a short part of the track,
while not obscuring the scenery,
and 1 this portion of the mirror
was reflected a model of the
bridge, open, and of the ** Ghost
Lramn.” The models, which had
been constructed by Bassett-
Lowke Ltd., from specially taken
photographs, were erected on
a stand near the cameras. At
the appropriate moment the model
was set 1in motion, and so timed
as to take up the running of
the real * Ghost Train'' as it
disappeared behind the glass to
salety, while the model rushed
headlong to destruction.

It now remained for the film
company to accomplish the big
task of fitting the ‘ shots”
into their correct sequence ready
lor presentation to the public.

An eerie scene ! Getting ready the locomotive of the ** Ghost Train "' for the - * - *
dash through ** Fal Vale '" Stalion.

The interest of those readers
who have seen the talking film of the “* Ghost Train' will be
increased by this story of how the film was made. For permission
to reprint the account we are indebted to the courtesy of the
“ Great Western Railway Magazine,”” while our illustrations are
reproduced from photographs kindly supplied by Gainsborough
Pictures Ltd. |
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HE story of Arctic exploration contains many tragedies but
none sadder than that of Henry Hudson.

The date of Hudson's birth 1s unknown, and we know very
little about his early life. 1t is probable that he belonged to an
influential family interested.in  developing trade with Russia,
and if this is so, his early years would bespent in an atmosphere
of commercial enterprise. One can imagine him standing on the
banks of the Thames watching the great ships unloading their
strange merchandise brought from foreign countries, and listening
to the wonderful stories told by adventurers across the sea. It
is at anv rate certain that at an carly age Hudson was fired with
the spirit of adventure, and he probably sailed on several voyages
Lefore he undertook the first of
the four Arctic voyages that have
won for him immortal {fame.
Possibly Hudson served his appren-
ticeship with the Muscovy Com-
pany, which existed for the purpose
of developing trade with Kussia
and in northern waters.

Hudson’s grandfather's name
appears on a charter granted In
1555 by Queen Mary to the
Company of Merchant Adven-
turers. This company  was
organised by Cabot, who had
suggested the possibility of dis-
covering a north-west passage
across the Polar regions to China.
Subsequent to Cabot’s suggestion
the Muscovy Company established
a profitable trade with Russia, and
although the company became less
eager to discover the north-west
passage, a search for it was still
regarded as desirable,

With this object in view Henry
Hudson was placed in charge of the
“Hopewell,” a vessel of 80 tons,
with a crew of twelve. He sailed
from Gravesend on lst May, 1607,
outward bound for China and
Japan by way of the North Pole.
He sailed up the east coast of
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x A Tragedy of the Arctic
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necessitie should compell.” On his return to England Hudson
met with a cold reception, for he had discovered nothing that
could be regarded as likely to be profitable to the Muscovy
Company, which refused to finance a third expedition. By this
time, however, his daring voyages had spread abroad his fame,
and it was not long before he was approached by the Dutch East
India Company to undertake another vovage.

Early in April, 1609, he sailed from» Amsterdam with two vessels,
the “"Good Hope " and the ""Half Moon,”” himself embarking in
the latter vessel, The ships rounded the North Cape on 5th ﬁiu}',
but by that time serious trouble among the crew had alreadv
developed. The men complained of the hardships they were
called upon to endure, and Hudson
therefore changed his course and
salled westward towards New-
foundland. He made direct for
the mouth of the great river that
now bears his name, and which
at the time of his visit was British
territory. \When near the New-
foundland coast the crew of the
“Good Hope' decided to return
home. Hudson thus was left with
the "Half Moon,”' on which he had
an unhappy time, for the crew
practically made him sail wherever
they wished. In spite of his
troubles, he managed to make some
important discoveries cruising up
and down the east coast of North
America and endeavouring to
make friends with the Indians.
He sailed for a considerable
distance up the Hudson River,
and concluded that he was the
hrst to explore it. We now know,
however, that the river had been
discovered by Verra Zano in 1524,
and already had been marked
on maps.

On 17th April, 1610, Hudson
salled on his fourth and last voyage,
which appears to have been
financed by three private persons.

r T

Greenland and, meeting with the The last voyage of Henry Hudson, as painted by the Hon. John Collier. His wvessel was the SIscovery,”
ice-barrier turned off at about  Set adrift with his young son in an open boat, the great navigator was never  of 55 tons, equipped for a winter

Franzjosef Fjord. From here he |
sailed east, skirting the edge of the i1ce to Spitzbergen round
Prince Charles’ Foreland, and northward past Hakluyt Headland,
so named by him, until he reached 80° 23°. He named the most
northerly point of Greenland ‘‘ Hold with Hope.” There he saw
many whales, but found his passage blocked by ice; and after
convincing himself that there was no passage to the north in
this part of the Arctic, he sailed south. After touching at Bear
Island and calling at Jan Mayen Islands, he returned home and
dropped anchor in the Thames on 15th September.

This voyvage had occupied three-and-a-half months, and its
results were of enormous value to the Muscovy Company. Not
only had Hudson established a record by reaching 83" 23°, but
his voyage had opened up this region for whale fishing and
walrus hunting, enterprises that proved of great commercial
value.

In the following year Hudson made a second voyage, again
attempting to reach China by way of the Arctic, but the voyage
was doomed to failure from the outset, as it commenced two
months too early. Hudson passed the North Cape, however,
and reached the impenetrable ice-barrier, along the edge of which
he sailed until he arrived at Nova Zembla on 27th June, 1608.
He attempted to round Cape Tavin, hoping in this manner to
enter the Pacific Ocean. He encountered stormy weather,
however, which caused him to decide to " save victuall, wages
and tackle by a speedie return, and not by foolish rashness ;
the time being wasted, to lay more charge upon the action than

heard of again.

in the ice; and the object of the
voyage was once more to try to find the north-west passage to
China. Among the crew was a man named Greene whom Hudson
had beiriended on shore. Greene was of extremely dissolute
habits, and it is difficult to understand why Hudson should have
treated him almost as a son. This kindness on Hudson's part
was to result 1n a sad ending.

After Greenland was reached the crew became troublesome.
Bad weather was encountered, the mate was deposed, and the
boatswain, Robert Bylot, was appointed in his place. Winter
quarters were at last found at James Bay, and there the " Discovery”
became locked in the ice for the winter. IFood was scarce, and
the evil character of Greene soon led to serious trouble. The
gunner died, and the crew quarrelled as to who should have his
grey cloak. Greene, using his influence with Hudson, obtained
it for himself, although he did not receive any wages and therefore
could not pay lfor the cloak as the others could have done. Soon
afterwards Hudson quarrelled with the carpenter. Greene took
the man's part, and Hudson was so angry at this that he took the
gunner's cloak from him. From that moment Greene commenced
to plan a terrible plot.

On 18th June, 1611, the ship got under way for the return voyage,
but owing to contraryv winds she ran into the ice. Three davs
later Greene and another man proposed to the crew that they
should turn '‘the master and all the sicke men’ adrift in the
small boat and leave them to their fate. On the following morning
the mutineers forced Hudson, his son, and seven (Continwed on page 977,
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I'E'{ the “M.M.”" of June, July and August last we told the story type of instrument called the ' compound = microscope was
of the development of the telescope, a magnifying imstrument developed 1n which the lenses were separated into two groups.
for viewing objects which are too far away to be studied by  The lens, or group of lenses, nearest the object when the microscope

was In use was known as the ' object-glass "' or nhjvftiw- aml the
lens nearest the eye of the observer as the " eyepiece,”” terms
that are also ﬂp]ﬁﬂibﬂ to similar lenses in a telescope. 1he com-
pound microscope was superior to the simple type of instrument,
for it presented a doubly magnified image of the object viewed,
whereas the simple instrument only m 4,"1'11{11:1:] the image once,
The early microscopes suffered from the same serious defects
that impaired the efficiency of the early telescopes. The

the human eve alone. This month we shall deal with the

microscope, an optical instrument that functions in the
opposite manner, and renders visible objects so minute
that the unaided eve cannot see them.

The earliest form of microscope was nothing more than a
single lens crudely shaped from rock crystal, and 1t dates back
to very early times. It is not known when Man first discovered
the magnifying power of a lens. It 1s probable that among
the ancient [:u:-n;:-lm familiar with glass there were some observant object viewed appeared to be surrounded by the colours of
enough to notice this phenomenon, but lacking A the rainbow, and the image was distorted owing to the light
scientific knowledge they no doubt regarded 1t merely < = rays that passed through the margin of the object-glass
as a curiosity. Lenses of rock crystal were used by ' being brought to a ﬂ}{:un belore ‘Hw others. These fanlts
the ancient Greeks as *‘ burning glasses "' to kindle fires. were known respectively as ' chromatic aberration ”
The lens was held toward the Sun so that the rays passing and ' spherical aberration.” Many attempts were
throngh the glass were converged upon the material made to overcome them, but little progress was made
laid for the fire, and thus 1ignited 1it. There 1s a story that until 1733, when an Essex man, Chester Moor Hall,
when the Romans attacked Syracuse, Archimedes, the discovered that by making an object-glass of two
famous Greek mathematician and inventor, set fire lenses, an outer convex lens ol crown
to many of the Roman war vessels by concentrating glass and an inner concave lens of flint
ravs from the Sun upon them with *° burning class, relraction free from the halo of
olasses.” rainbow colours was obtained.

- The invention of spectacles in the 13th & Object-glasses made to Hall's arrange-
century indicated a knowledge of the magnify- ment became known as " achromatic ™
ing power of lenses, but the single lens, or simplest form of h]F::: glasses, the term achromatic mean-
microscope, remained a mere curiosity until about 400 years img " without colour.” When their
later. Early in the 17th century the first practical telescope Efﬁ{:it‘llt}-’ became realised they were
Was prmlu{_ul and about the same time the utility of the quickly adopted for telescopes, but it
T-Iﬂ11ﬂ[" microscope was recognised. was many vears belore the principle ol
Gradually microscopes came nto ncreasing use, and 1n the achromatic object-glass was applied
spite of their inefficiency and limited magnifying power, valuable to the microscope. One of the earliest
work was done with them. Probably the most brilliant of the experimenters to construct an achro-
17th century microscopists was Anton van Leeuwenhoek, a matic objective for a mic I‘nman was
Dutch scientist who made nearly 30 instruments ranging in power Bernado Marzoni, Curator of the Physical
[rom one capable of magnifving the diameter of an object 40 times, Laboratory of the Lyceum ol DBrescia.
to one that magnified 160 times. ltach microscope consisted of Marzon1 was also an amateur optician,
one double convex lens ground by Leeuwenhoek himsell, mounted and 1 1808 he successfully con-
between two silver plates each with a small hole structed an achromatic objective that
in the centre and fastened together by small he exhibited at Milan three vyears
rivets.  With the aid of his microscopes Leeuwen- later, and for which he was awarded
hoek was able to confirm the discovery of the silver medal by the Roval Institute
circulation of blood that had been made by William of Science.
Harvey, an English physician, and he was probably During the years that followed many
the hirst man to see bacteria, the minute germs improvements were made in the con-
that are the source ol disease. p struction of the microscope. The more

Various experimenters are credited with pro-  An elaborate Compound Microscope made for 1mportant of these were the work of
ducing the first improved microscope consisting of E}‘“E George III, which, by rotaling the body joseph Jackson laster, I'.IK.5.,, whose

| Wt _ rough 180 degrees could be used as a Simple ok S o, ,
two lenses mounted close together on a common  microscope. For this and the lower illustration SOon, Lord Laister, became famous by
axis, so that they caused objects viewed through  on the opposite page we are indebted to the his discovery ol antiseptic surgery.

g X

them at close range to appear greatly mdLmh[‘rI Royal Microscopical Society. 1The numerous improvements he intro-
Zacharias Jannsen, a spectacle maker of Middelburg, is believed | duced included the graduated lengthening of the tube carrying the
to have produced a microscope of this kind m 1590, but his mstru-. objective and eyeplece, and a combination of lenses, called
ment was very imperfect and the image seen through it was greatly condenser, to concentrate the light upon the object when examina-
distorted. In spite of its crudeness 1t aroused much mnterest, and tion by artifictal light was being made.  Lister was a great micro-
in 1619 it was shown to James 1 by his astronomer Cornelius scope enthusiast, ELI'I[l being unable to find an optician skilled enough
Drebble. Hans Lipperhey, also of Middelburg, who produced to make lenses to his formula, he set to work to grind his own.
the first practical telescope in 1608, and Galileo, the famous Before long he was able to produce lenses that were superior to
[talian mathematician and astronomer, are mentioned by various any made up to that time. In 1829 he made an achromatic
writers as the inventors of the first practical microscope. objective that consisted of a double convex lens of crown glass and a
Microscopes having a single lLll":r or a number of lenses grouped concave lens of flint glass cemented together, one side of the double

together were known as "' simple ~ microscopes, and an improved convex lens fitting against the curved surface of the concave lens.



One of the most earnest workers in giving effect to Lister’s
ideas was Andrew Ross, a microscope maker in LLondon. In 1831
Ross constructed an improved achromatic objective that consisted
of three pairs of lenses, each pair
similar in construction to the ob-
jective made by Lister. The three
pairs were a short distance apart
[rom each other, and each succeeding
pair was of slightly larger diameter
than the one preceding it. Ross and
others effected many improvements
in the optical and mechanical details
of the microscope, and the theoretical
investigations of Professor Abbe, the
great mathematician of Jena, com-
bined with the mechanical skill of
Dr. Schott, a German glass maker,
ciid much to make it a valuable instru-
ment ot scientific research. After nine
yvears of experiment Abbe and Schott
produced 1n 1884 a microscope in
which the lenses were made of a new
glass called * fluor" glass. They
claimed that this glass focussed more l
effectively the different coloured ravs I
of light passing through the objective
than did objectives made of crown
and flint glass.

The accompanying illustration of a
Watson "' Bactil " microscope gives
a good idea of the general con-
struction ol a modern high
power research microscope and
1its arrangement when in
use. 1he chief features of
the nstrument are the
mirror, substage, stage and
body, and all are held by a
strong three-legged stand
called the Ilimb. The
mirror 1s carried on a short arm near the base of the instrument
and 1s used when examining an object by artificial light. The
mirror receives the rays of light from the adjacent lamp and

reflects them upward to an achromatic combination of lenses
called the condenser, and contained in the substage. The con-
denser passes the light rays up through the stage and focusses
them so that they converge upon the object on the slide rest.
lThe shide rest is carried by a movable stage that enables the
object to be viewed in many different positions without dis-
turbing 1it.

l'he body of the microscope is an inclined tube
to the bottom of which is screwed an attachment
contaimning the combination of lenses that make
up the objective. The body carries a sliding tube
called the "' draw tube,”” to the upper end of which
1s screwed the eyepiece.  In adjusting the micro-
scope for use the objective and eyepiece are moved
nearer or farther away from each other and the
stage by a few turns of milled head screws
that control " coarse " and “ fine "' adjust-
ments. 1he coarse adjustment is worked by
a rack and pinion, and the fine adjustment
1s operated by a special mechanism that can adjust
the position of the body by extremely small
amounts. In some microscopes the fine adjustment
can set the body to within 1/34,000th of an inch.
I'he shding tube of the ** Bactil’ microscope is
interchangeable with a mechanical draw tube that
permits the greater extension of the body that is
necessary with some objectives. The mechanical
draw tube consists of a long fitting carrying a tube
moved by rackwork and an inner tube that slides
in the ordinary way.

I'he power of a compound microscope depends
on the power of the objective and the eyepiece and
the distance between them, and increases the farther
they are apart. A modern high power research  The crude form
microscope will magnify up to 2,000 diameters,

Microscope made and used
by the Dutch scientist Anton
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a great deal of fine detail too minute to have been seen by the
eye although aided by the magnifying power of the microscope.
During the past 60 years the microscope has enormously in-

F

creased Man's knowledge of Nature. It has made

possible the discovery of the wvarious forms of
minute living organisms called ‘‘ bacteria ’’ which
are the cause of typhoid, tetanus, and many other
dreaded diseases. lThese microscopic germs,

power research Micro- o :
scope and its accessories | he microscope may Dhe
arranged ready for use, repro- adapted to detect particles

duced by permission of W. Watson S e e :
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invisible to the naked eye, have been carefully

studied through the microscope, and
serums and other means of counteract-
ing their deadly influence have been
devised. In the hands of Louis Pasteur,
the famous French chemist, the micro-
scope disclosed some of the secrets of
fermentation. It was the means by
which he discovered how wine was
turned into vinegar by a minute fungus
that could draw all the oxygen from
the air, bring it into contact with the
alcohol and 1mn this way turn it into
acid. I'he microscope played an im-
portant part in Pasteur’s search for the
cause ot a silkworm disease that at
one time spread through France and
other silk-producing countries except
Japan. He discovered that the
disease did not begin in the
egg or the caterpillar, but
in the moth, and with the
aid of s microscope he
examined hundreds of moths
and succeeded in finding a
few that were free from
disease, and these were used

A modern high for breeding new stocks.

to be seen, even with the

aid of the most powerful instrument. For instance, very tiny
particles suspended in a liquid may be detected by passing a
powerful beam of light through the fluid, at right angles to the
direction ol vision. Light reflected from the particles then passes
into the microscope and reveals their position and number. The
effect 1s similar to one that may be seen in a darkened room. full
of floating specks of dust, into which a ray of bright sunshine
1s allowed to enter. The path of the ray is then marked by a
cloud of dancing dust particles, which are only seen because they
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reflect the light. In the absence of particles
to reflect light in this manner, even the most
powerful beam passing through the atmosphere
would be 1nvisible. lhe device by means
of which particles smaller than any that can
be seen may be detected i1s called the ultra-
MICTOSCOpe.

A specilal torm of this instrument using only
ultra-violet heht has been devised. It may
be used to detect extremely minute particles,
lor the wavelength of the rays is less than
that of ordinary light, and they are scattered
by particles that would have practically no
effect on wvisible hght. As ultra-violet hight
has no effect on the human eye, an ultra-

microscope making use of it must be fitted

with a camera.

Analysts find the microscope invaluable in their
work of detecting adulteration in foods, and various
materials, and waterworks authorities use it to detect
impurities 1n the water stored in their reservoirs. The
tiny orgamisms that are usually present in the water,
although so small as to be mvisible to the unaided eye,
often produce marked effects by reason of their enormous
numbers. There are cases on record where certain
organisms have existed in such great quantities as to
oive a distinct taste to the water.

of Simple The microscope 1s also used extensively in metal-

lurgical work, and by its aid many thousands of photo-

ancd will reveal objects only a few microns in  van Leeuwenhoek, in the micrographs are prepared each vyear to assist in the

diameter. A micron is about 1/25,000th of an inch. 17th century.,

I'he microscope reveals a magnified image of the object under
examination only as long as the eye of the observer is applied
to the instrument. By using a camera in conjunction with the
microscope, however, a permanent record is obtained that can
be studied closely at any time. An additional and important
advantage 1s that a photograph taken in this way often reveals

study of the structure of steel and other metals. Theyare

of particular value 1mn the case of alloy steels, and important
knowledge regarding the micro-structure of these has been gained
by the study of photomicrographs taken with magnifications of

5.000 to 8,000

It 1s now recognised that the microscope 1s capable

of providing mmformation about metallic structures that cannot
be obtained by ordinary chemical analysis.
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[Lilla Edet, also on the River Gotha.
1he water for the three stations comes from
l.ake Vener, the largest lake in Sweden, and
when the new plant is in operation,

Large American Irrigation Scheme New Ship Canal Across Central America

Although all the traffic between the
Atlantic and Pacihc Oceans can now
reaclily be dealt with by means of the

I.fforts are now being made to supply
aricdd regions 1in the south and southwest

of the United States with water in order
to make them suitable for the growth of

fruit, vegetables and cereals. The most
recent scheme concerns an area of 91,000
acres 1 lexas that at present vields only
cactus, grasses and similar products.
Water is to be brought to this area from
the Rio Grande by means of a canal 90
miles 1n length, and as 1ts climate is
favourable it is expected that the district
will become very productive.

Water will reach most of the 1rnigated
land by gravity flow, but low hiit pumps will
be required 1n order to carry it to an area
of 25,000 acres. The flow of water in the
first section of the canal, 32 miles in length,
will be sufficiently rapid to enable it
to be used lor the generation ol hydro-
clectric power, and a station to develop
4,000 h.p. is to be constructed.

One of the most interesting features
ol the work 1s the mtake system, which
1; at a point about 40 miles north of Eagle
lI’ass. There a channel has been cut
through rock at a depth of 10 ft. below the
low water level of the river. This channel,
which 1s lined with concrete, is 40 ft. 1n
width at the base. Water will flow through
it at the rate of 1,800 cu. ft. per second,
end will be controlled by means of threc

cates set 1n a triple-tubed reinforced
concrete tunnel. Special arrangements
have been made to free the water in

the intake channel from silt.

The canal itself will be 32 ft. in width
at 1ts base and the maximum depth of
the water 1n 1t will be 10 ft. Sections cut
through rock will have a surface width

{ 26 {t., and in other portions this width
will be increased to 42 ft. Large streams
across the path of the canal will be diverted
into underground culverts. It is estimated
that 12,000,000 cu. wyds. of earth and
700,000 cu. yds. of rock will be excavated
during constructional work.

Automatic Swedish Power Station

A power station now being erected at
Vargon, on the River Gotha, in Sweden,
has been designed to operate under
automatic control, and when completed
and m working order will not require the
attendance of an engineer. The generator
in the station is to be of the open air type,
and will be the first of this kind to be used
in Europe, although simi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>