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THE CINEMATOGRAPH AND ITS
SCOPE.

The Cinematograph Demands
National Recognition.

Former Cinematographic exhibitions of indi-
vidual scientific subjects in places of amusement
were intended as an introduction, and served
their purpose in attracting and compelling the
attention of scientists and experts. Possibilities,
as demonstrated in the displays of three years
ago, are now accomplished facts in prepared
educational and scientific series of subjects.

The entertainer has hitherto monopolised the
Cinematograph for exhibition purposes, but
movement in more serious directions has
become imperative, and the object of this
pamphlet is to prove that the Cinematograph
must be recognised as a National Instrument
by the Boards of Agriculture, Education, and
Trade, by the War Council, Admiralty,
Medical Associations, and every Institution of
Training, Teaching, Demonstrationand Research.
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THE CINEMATOGRAPH IN
SCIENCE, EDUCATION, AND
MATTERS OF STATE, BY
CHARLES URBAN, F.Z.S.

An Acknowledged Necessity.

The time has now arrived when the equip-
ment of every hospital, scientific laboratory,
technical institute, college, private and public
school is as incomplete without its moving
picture apparatus as it would be without its
clinical instruments, test tubes, lathes, globes, or
maps. | his statement is endorsed by hundreds
of teachers and heads of institutions in many
countries, who now realise the educational
possibilities and scientific usefulness of the
animated picture camera.

Expert Preparation of Subjects.

Foreseeing the possibilities of cinematography
as a powerful and revolutionising factor, the
Charles Urban Trading Company, of London,
Paris, Berlin, New York, Barcelona, and
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Manchester, has spared no expense in its
scientific and educational departments during
the past five years in equipping a qualified staff
for exhaustive research, in the production of
animated films which depict animal, insect, bird,
fish, reptile, bacteriological and other micro-
scopic forms of life, and in the various mani-
festations, transformations and phenomena of
nature.

Life-Motion Pictures in Sequence

These results of the labours of trained and
qualified scientific experts, improved upon and
accumulated during this period, have now
arrived at such a state of perfection that we are
justified in calling attention to the various series
which have been prepared. Our endeavour
has been to produce life-motion pictures in
sequences which give the work of text books
without their dryness, and yet impart a know-
ledge which cannot be gained by mere reading.
To the student whose attention becomes scattered
by the conflicting claims of many works of partial
scope and trustworthiness, a single series of
accurate pictures is a great saving of time and
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labour, and our experts have spared no pains
to make these animated subjects as complete as
possible. By a full use of data they are treated
with adequate knowledge, with originality and
independence, and with a clearness and compre-
hensiveness which make them as easy to
understand as the nature of the subjects
allow.

The Cinematograph demonstrates
Phenomena.,

The perfected Cinematograph of to-day
secures 1,920 pictures a minute, thus recording
the very slightest motion of the demonstrator
and his subject, and the processes, magnified
and projected with absolute accuracy, and with
a sharpness unexcelled by any still photograph,
are invaluable to students who have no oppor-
tunities of witnessing the actual demonstrations
or phenomena.

A picture taken at one speed of the camera
can be projected at another, and, scientifically,
this fact is of the utmost importance. The
student needs no longer wait indefinitely for
various manifestations of nature to occur. The
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picture record illustrating the growth of a plant,
for instance, may occupy five or six weeks of
the photographer’s time, but by the picture itself
being projected at a high rate of speed, the
phenomena are demonstrated as if the different
stages of growth follow each other in the course
of a few minutes, and this with scientific
accuracy.

THE CINEMATOGRAPH IN
EDUCATION.

The Cinematograph as an Educa-

tional Factor.

The great importance of educating through
the agency of the eye, as well as through the
ear, 1s now fully acknowledged and ‘established.
To-day, in every properly conducted, up-to-
date college or school, the optical lantern is in
daily use for demonstrating by means of slides
the subject of the lesson or lecture. The lantern
slide, however, no matter how good, has in
certain cases its limitations, particularly when
illustrating various industries, native customs,
animal, bird, or insect life, micro-organisms, etc.,
in so much that the slide can only show one

pose, phase or position. It is for this reason,
amongst many others, that the motion picture
has such a future before it as an educational
factor, for it is capable of showing upon the
screen every movement in the most life-like

manner. The leaders of science and education
the world over are to-day advocating the
use of the cinematograph as a means of vividly
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and truthfully demonstrating Natural Pheno-
mena.

The Cinematograph in General
Education.

The chief difficulty of the teacher is that of
stimulating the imagination, especially of the
visualising eye : we seldom conjure up with a
sufficient degree of vividness details of scenes
upon which we dwell. On the foundation of
cinematograph pictures, imagination builds to
right and left, and makes an effort to construct
an edifice of as solid and visible material as that
thrown upon the screen. '

The cinematograph enables the teacher to
adapt his subject to the weakest member of his
audience. As a rule, the others are grateful,
for there are certain elementary conditions which
must be taken into account when speaking to
novices, which are worth considering even when
we are dealing with those further advanced.

Education and Instruction,

The Cinematograph helps the teacher to realise
the difference between education and instruction.
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Education is a work of drawing out, rather than
one of building in. It is the making of the best
in a pupil by taking advantage of what is already
there ; to develop it, build upon it, improve
upon it, and, as far as possible, make the pupil
teach himself. Instruction is simply asking the
audience to sit still while facts and laws are
poured into the members ; it is to look upon the
pupil as a big receptacle into which fact after
fact can be shovelled. Instruction is only a
part—and a very small part—of education.

G 7raspidief Swbiieic s

The mind of the pupil is a living, thinking
machine, and life and thought can best be
brought into play by Cinematograph pictures
which give every detail in motion of the subject
under consideration. They enable the teacher to
accommodate himself to the pupil. He must
lead, not beckon, and aim at a mode of treat-
ment which the pupil is able to follow. A
series of living pictures imparts more knowledge,
in a far more interesting and effective manner, in
five minutes, than does an oral lesson of an
hour's duration.
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The Cinematograph in Geography

The instructor can contrast the habits and
customs of the natives of the country under dis-
cussion, the natural history, the social life, the
means of communication, and so forth, with
those with which the pupil is familiar, and do
this in a manner both pleasant and of a lasting
effect. The map, the model, the picture, the
sketch, the blackboard, will give way in turn
to this means of imparting information, which
will be assimilated with a pleasure gratifying
alike to the pupil and his instructor.

In the study of Geography it is easy to see
the immense variety of uses to be made of living
pictures. By their means the teacher can in
very truth carry his scholars round the world
from China to Peru. Instead of learning dry,
unmeaning facts, every lesson is linked on to a
living representation of the country and the
people to which the lesson applies.

TheC memarograp/z in Cultivation
and Production.

The student is also instructed in the latest
methods employed in tea, coffee, tobacco, sugar,
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rice, and sago cultivation ; in mining for precious
stones, gold, coals, manganese, and other
minerals ; in woodcraft, with its systems of
felling and transport, lumbering and sawing ; in
fishing industries, where all operations of capture,
curing, salting, and canning are portrayed—and
the scope is large. He sees the whale
harpooned and flensed, the tunny fish captured
and preserved, the salmon and trout lured and
caught, and the herring industry fully
demonstrated.

The Cinematograph in t/Te_ Study
of History.

Cinematograph film subjects of present-day
events : affairs of state, royal movements, naval
and military demonstrations, opening of public
buildings, with kindred functions and operations
in peace and war, are all depicted as they are
actually seen by the accurate and truthful eye
of the camera, and the day has arrived when
motion pictures of current events should be
treasured as vital documents among the his-
torical archives of our museums. Numbers of
such subjects, which would have proved of
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inestimable value, are lost. They had their
day on the entertainment and lecture platforms,
but the firms producing them, being business
corporations and not state departments, had
none but commercial interests to consider, and
the pictures were relegated to the limbo of the
useless when they had served their turn.

‘R_ecords of Current Events.

The march of improvement is so rapid that
it is hardly possible to keep in touch. What
was wonderful a few years ago is now a matter
of course ; but the doings of those few years
will make valuable history nevertheless. For
instance, where, in twenty years time, shall
we find records of Booksellers' Row ? Where,
even now, can we procure more than fugitive
prints of old Seven Dials > The list can be
indefinitely increased, by subjects which are of
value even to the present generation, but how
much more valuable will they be to the men
and women of the future ?

Animated pictures of almost daily happen-
ings, which possess no more than a passing
interest now, will rank as matters of national
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importance to future students, and it behoves
our public authorities, and the heads of museums
and universities, to see that the institutions
under their control become possessed of these
important moving records of present events.
Books, pamphlets, prints, and the lke, are
perforce kept for reference, but films de-
picting important movements with a detail
verbally impossible are lost to the nation for
want of a little forethought and a ridiculously
small expenditure of capital. Though many
subjects illustrating past events are lost, it is
reasonably certain that enough remain to make
the securing of a film here and there a good
investment for the future of our institutions.

Reproductiaﬂ of Historical

Scenes.

In the history class, with films as varied as a
library of books, pupils need not read about
historical scenes : they can see them actually in
progress.  All the advantages of a well-
mounted historical play, or such pageants as
those of Sherborne and Warwick, Jeanne
d’Arc, the Passion Play, etc., can be placed at
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the disposition of every child in our public
schools. Imagination has increased scope for
exercise thereby, and the pictures give an
endless vista in which it revels.

In the Industrial World.

With the assistance of special electric light
installations, a knowledge of methods and pro-
cesses of manufacture which were once a sealed
book is now, owing to the difficulties of
cinematographing interiors having been overcome
by us, within reach of everyone. In picture
form, the veriest dunce is compelled to evince
an interest in matters of everyday life.

Demonstration of Trades and
Industries.

He is taught the mysteries of the printing
press and shown how the daily paper is pro-
duced, from the growing pine tree of the Nor-
wegian forest, through the stages of felling,
transport, pulp and paper making, editorial
rooms, composing, printing, etc., to the distribu-
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tion and perusal of the journal. He is en-
lightened as to the methods employed in the
construction of a railway, from the cutting of
the first sod to the complete line, with its
systems of junctions, tunnels, bridges, embank-
ments and signals. He can see for himself how
rolling-stock is made—engines, carriages, and
trucks—from virgin ore, through the smelt-
ing, moulding, and casting processes to the
general work of the fitter's shop; until an
express train, as he sees it thundering on at
seventy miles an hour, becomes to him a living,
almost sensate thing. In short, the whole
world of industries is open to him, from the
performance of the toilet of an ocean greyhound
to the methods employed by the brickmaking
rotifer.




THE CINEMATOGRAPH IN
MATTERS OF STATE.

The Cinematograph in Naval
and Military Use.

Both the French and the United States
Governments have for some years preserved cine-
matographic records of naval and military doings,
although the general public has had no know-
ledge of the fact. The National Library at
Washington holds a film collection which is
exceedingly large and varied. The subjects
cover launchings of various types of government
vessels, and all army and navy manceuvres and
war balloon experiments deemed essential to the
purpose for which the system was adopted.
Every subject, from the turning of the camera
handle to the placing of the positive and nega-
tive in the official depository, is guarded with
complete secrecy.  Every piece of exposed film
that does not reach the depository is effectively
destroyed. These subjects are reserved solely
for use by the different branches of the govern-
ment to which they apply.
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Launching of War Vessels.

Secrecy is not always as essential to launch-
ings as they are to military and other naval
events ; it is only when a vessel of warfare is
launched without formal ceremonies that it is
maintained ; but the importance of the camera
picture is the same in both instances.

Two cameras at least are trained on the vessel
to be launched, one covering a sweeping view of
the vessel from the bow end, and the other from
the stern ; both cameras are located so that every
movement attending the work is covered as much
as it possibly can be, so that in case of accident
the blame, if any, may be properly placed.

Mancwuvres and Tactics

In the equipment of a battleship as a means
of recording fleet manceuvres, firing tests, every
day training, and every day observations, the
Cinematograph should rank high in importance.

With the military and naval branches the
moving pictures are factors of extensive use-
fulness, and so long as the particular tactics
to which they apply remain in vogue, the
pictures retain their value to the government.
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This is demonstrated by the use to which the
pictures are put at Fort Leavenworth, Kansas,
where the military post graduate course is taken.
Here the films, projecting machine and screen
play a most important part in demonstrating to
the eye what the instructor or lecturer is
endeavouring to inculcate regarding army
manceuvres. A military expert has stated that
moving pictures are now considered almost
indispensable to this branch. He knows of
cases where repeated drills and lectures have
failed effectively and clearly to drive home some
important movement, while a single demonstra-
tion on the screen, with a few words from the
lecturer, has had an instantaneous effect. Films
can be preserved indefinitely in specially
prepared receptacles. So treated, and projected
after ten years, film subjects are found to be as
fresh, reliable, and otherwise as good as a
newly printed positive.

Military “Operations,

The firm bearing my name has been authorised
by the French Government to record trials of
navigable and captive balloons, military
engineering, manceuvring and gunnery demon-

24

strations ; and it has also secured e cellent
gunnery records for our own Naval authorities.
But the scope is capable of very great extension
to every department of naval and military life.

The Cinematograph as a Recruit-
ing Agent,

The authorities, recognising the advantages of
the cinematograph as a powerful agent in recruit-
ing, have, I believe, subsidised one or more of
the caterers for public amusement who exhibit
pictures of both services; but the question is of
too great magnitude to be treated on these lines.

Animated pictures, giving details of life on
board ship in all periods of service from boy to
man, with naval manceuvres, pictures of fleets in
foreign waters, etc., and of the soldier’s actual
experiences in barracks, camp and cantonment,
his amusements, recreations and advantages,
would act more powerfully in recruiting for
every arm of both Services than do any known
methods of to-day. Fully equipped, with
operator and lecturer—who would have
authority to enroll recruits—a cinematograph
exhibition could itinerate from John o'Groat's
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to Land’s End with results undreamed of by the
recruiting department with existing facilities.

The importance of the Cinematograph in
demonstration of cadet training, firing, and
physical exercises is fully recognised by Field
Marshal Earl Roberts, who encourages its
adoption in every possible way, as a means of
improving the soldier’s knowledge of his calling,
and as an incentive to recruiting, and to
volunteer efficiency.

THE CINEMATOGRAPH IN
SCIENCE.

In Operative Surgery.

Perhaps this field is the most important of
all. Surgical science is of no country, and
pictures speak a universal language. One of
the most important parts of the training of a
doctor is the witnessing of operations. The
Cinematograph now renders it possible to
reproduce endlessly, under circumstances which
permit of most close and leisurely study, scenes
which formerly could only be witnessed in the
operating theatres of our hospitals.

A great surgeon performs a difficult operation
with perfect success, and those who witness
it cherish the memory of that exhibition of skill
as long as they live ; but what of the enormous
multitudes who have no opportunities of seeing
it > Even of those who were privileged, many
would wish to see it again, if only to imprint
more indelibly on their minds the way in which
the work was done.

Major surgical operations which occur but at
long intervals are only seen in their entirety by

27




perhaps half a dozen privileged surgeons who are
near the operating table, and each of that half
dozen is only able to concentrate his interest upon
one phase of the operation—method, position,
formation or growth under demonstration. It is
impossible for him, under non-cinematographic
conditions, to note all the proceedings, and he
may never have another opportunity before
a call in a similar direction is made upon his own
proficiency.

——
e

Major Operations.

By means of the Cinematograph the situa-
tion is reversed. Rare, difficult, and delicate
operations are reproduced for the enlightenment
of students the world over. Six thousand—
sixty thousand—can now witness these demon-
strations of professional genius, however com-
plex, not once, for a few minutes, when the mind
cannot fix all the important points, but repeatedly,
until every detail is memorised.  These
rare major operations, which a student might
wait years to see, are caught in every phase
by the camera and held for reference at any
time.
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Records of Special Procedures

in Surgery.

While the object of the Cinematograph is to
teach, it can never demonstrate the whole field
of surgery, and it is therefore reserved for
special procedures. In major operations, where
every action of the operating surgeon is pre-
meditated and precise, every detail and
manceuvre that is not indispensable is sup-
pressed, and only the more important parts of
the operation are cinematographically necessary.
The rest can better be demonstrated by fixed
projections, photographs, or drawings. By use
of the cinematograph, the student may study the
methods of the greatest surgeons of all nations.

Important Surgz'cal_z;z'/ms.

Dr. Doyen (Paris) has for the past ten
years applied cinematography to record rare
and difficult surgical operations, and claims that
by carefully watching the films it is possible to
see where time—always of vast importance in
major operations—can be saved.

ACy reason for quoting solely from Dr.
Doyen’s lectures is that his operations during
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the past eight years furnish the only success-
ful demonstrations of the adoption of cine-
matography in operative surgery.

In so doing, I venture to ask of the British
and other schools of surgery an unbiassed
consideration of the subject. The cases I am
prepared to submit will, I hold, conclusively
prove the usefulness of this means of record-
ing the major operations of our own surgeons.

By arrangement with Dr. Doyen, from
whom we have received the exclusive rights,
we are now in a position to place before the
surgical profession the cinematographic results
of his labours. Particulars of his operative
surgery, enumerated in special pamphlets for the
consideration of the medical profession, with
lists of films, instruments, and stereoscopic fixed
slides, are now being prepared, and will be
forwarded to any member of the medical
profession on application.

EXTRACTS FROM A LECTURE

DELIVERED AT THE INTERNA-

TIONAL CONGRESS OF MEDICINE
AT MADRID, 1903.

We cannot do better, in pointing out the
utility of Cinematography to modern science,
than cite the following extract from a lecture
delivered by Dr. Doyen at the International
Congress of Medicine at Madrid in 1903 :—

“The first time I brought to your notice the Cine-
matograph as a method of teaching and demonstrating
the technique of operative surgery was at the meeting
of the British Medical Association at Edinburgh
i 1898.

Surgical Value of the Cinemato-
graph Demonstrated.

“Other demonstrations took place: in 1899 at
Monaco, under the patronage of H.S.H. Prince
Albert the First, and again the same year at the
University of Kiel, by order of H.LM. Emperor
William the Second, and at the International Congress
of Gynecology at Amsterdam; at the International
Congress of the Medical Press at Paris, and at the
Gynecological Society of London in 1900; at the
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British Medical Association at Cheltenham n 1901 ;
the Exhibition of Methods for the Advance of Medical
Science at Berlin, where | was presented by the Com-
mittee with a gold medal for my new Cinematograph
and its use in the teaching of operative surgery in
1902 ; and in the same year at the Polytechnic
Museum at Moscow. These demonstrations, I say,
have proved beyond doubt the value of this new
method of teaching.

“My first demonstration raised much criticism, but
in spite of it | have continued to advance my project.

The Cinematograph fills a Gap.

“You will shortly be able to judge for yourselves
whether animated photography is of assistance in the
teaching of operative surgery. You will see how the
Cinematograph fills up a gap that is noticeable in other
methods of demonstration.

“One example will suffice. The least understood
of all my instruments is the ecraseur. You are about
to see it used in operations that | am going to throw
upon the screen. You will better understand the
advantages and manipulation of this instrument in
checking hemorrhage by glancing at the moving picture
for a few moments than by the perusal of all the
literature that | have published on the subject. You
will see that the thickest pedicle is reduced almost
without effort to the thickness of the fibro cellular
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tissues in a few seconds, these tissues alone resisting the
enormous pressure of nearly 2,000 kilos.

“You must notice, also, that many hundreds of
people may follow the details of an abdominal hyster-
iotomy upon the screen of the Cinematograph, whereas
only a handful can view the operation on the living
subject, and the majority of these imperfectly.

A (inematographic (ourse on
Operative Surgery.

“ It would appear from this that the Cinematograph
would be of great value in the course on Operative
Surgery that all students should attend before entering
the operating theatre. In this way, overcrowding of
the amphitheatre would be avoided, and they would no
longer hinder the surgeon without improving them-
selves, as is at present the case, since the majority see
nothing, and those that do see have not sufficient
knowledge to understand.

“The Cinematograph will also allow of the pre-
servation in documentary form of the operations of the
older surgeons. How valuable it would be to see
again to-day upon the screen the operations of
Langenbeck the elder, of Maison-Neuve, of Volkmann,
of Billroth, or of Péan. The documents that we shall
have henceforth will, thanks to the Cinematograph,
allow the surgeon of the future to judge better of the
progress achieved.
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The Cinematograph a Valuable

Instructor.

“Allow me to point out one of the unexpected
peculiarities of the Cinematograph: to the surgeon
who entrusts it with his operations it becomes a valu-
able master. It is thanks to this marvellous instrument
that | have been able to improve my technique and
eliminate all useless manipulations.

“Operate simply : the operation will be short, and
crowned with success.

* Make haste, but do not hurry ; and remember, to
the patient, time 1s life.

* The Cinematograph has enabled me also to justify
myself against the criticism that | operate too quickly,
You shall see for yourselves upon the screen whether
my movements are in any way precipitate.

“The explanation of my speed is to be found in the
fact that everything is perfectly arranged and ordered,
in simplicity and precision, and in reliance on method
instead of leaving anything to chance.

“Were tardiness the principal factor in success,
I would say, ‘ Take your time: go slowly.” Butit is
entirely otherwise. A long operation exhausts the
patient ‘by laboured and futile manipulation which
bruises the tissues and devitalises their repairing powers.
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The Cinematograph easily
Acquired and Manipulated.

“The Cinematograph is within everybody's reach.
To the professional man its management presents no
difficulties. The one indispensable factor in the attain-
ment of good results is the choice of a well-lighted
operating theatre,

* Commence with a typical case. You will at the
worst risk the loss of 50 or 60 metres of film. As far
as the patient is concerned there is no diminution in
safety, for when about to operate under the eye of the
Cinematograph your preparations will be made with
exceptional care. 3

“ Operative surgery, when taught by the Cinemato-
graph, should follow this course :

“The Lecturer first describes the different stages of
the operation, throwing on the screen slides showing
the instruments necessary, diagrams, and photographs
after nature. When this has been thoroughly grasped,
the Lecturer throws on the screen the Cinematograph
film, at the same time giving the supplementary
explanations.”

The Cinematograph in Midwifery
and Obstetric Surgery.

In the.teaching of midwifery and obstetric
surgery the Cinematograph cannot fail to be of
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great assistance. The difficulty of making a
student comprehend the various stages in the
proper conduction of an ordinary labour is well
known to all lecturers on the subject. Diagrams
partially obviate the difficulty, but the Cinemato-
graph would go far to make the lecture as
instructive as if the labour were taking place
simultaneously with it.  Particularly would the
moving pictures be of service in showing the
management of the child at the outlet—
manipulation of a breach, or twisted and
prolapsed funis.

For instruction in difficult labour it would be
of still greater service, for very few men who
have not done a special course of obstetrics at
a lying-in hospital get an opportunity of seeing
more than one or two cases dealt with. One
is met at the outset by the paucity of material
for demonstration. Even in a lying-in hospital
such as the Rotunda, certain cases only occur
once in a number of years. What, therefore,
could be of greater value than a collection of
these living pictorial records, perhaps taking
years in the acquisition, but capable of re-
production at the will of the obstetrician instead
of at the caprice of chance ?
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By means of the Cinematograph the important
stages could be reproduced, and the student
would have an opportunity of seeing the
difficulty and its obviation by instrumentation or
other interference. In this way a certain
amount of confidence would be gained by the
young practitioner, and much loss of life
prevented. It is unnecessary here to enumerate
the operations in which this method of instruction
could be employed, and space will not permit.

The Cinematograph in Physiology.

The great increase in the granting of licenses
and certificates for vivisection under the Act of
1876 is now engaging attention, but whether
this increase is justified by the advances made
in medical science it is not the purpose of this
pamphlet to discuss. The fact may, however,
unhesitatingly be stated that very few medical
scientists will for a moment countenance the
infliction of unnecessary pain on animals.

The controversy as to what is necessary and
what unnecessary has always raged round the
subject of demonstrations upon the living animal
in the teaching of Physiology. The Professors
maintain that such are necessary in order that
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the student may thoroughly grasp their
significance, and that they may make the desired
impression upon his mind.  The medical
profession have always expressed their willing-
ness to adopt any method that will adequately
take the place of experiments involving suffering
to animals ; and this, to my mind, has been their

great justification in the course they have
adopted.

Reduction of Operations épan the
Living Animal.

The demonstrations in operative surgery,
mentioned in the earlier pages of this brochure,
having conclusively proved the value of
cinematography in cases of operations upon the
human subject, the natural inference to be
drawn is that its success in demonstrations upon
living animals would not only prove of equal
service, but would decrease vivisection experi-
ments by at least ninety per cent. of their present
number. This is an argument which should
strongly appeal to all anti-vivisectionists, who
acknowledge that “ great evils are not destroyed
by total abolition Bills, but are overthrown by

38

successive ameliorative measures.” My conten-
tion, therefore, is that, by the institution of
Cinematography in the vivisection laboratory, an
“ ameliorative measure " of the first importance
would be introduced.

What is to hinder the student in physiology
classes from attaining his familiarity with certain
experiments by means of the Cinematograph ?
His grasp of the experiment and its significance
would be strengthened by such means, for the
picture can be repeated any number of times
until the veriest dullard be forced to mark, learn
and inwardly digest. This method would be
advantageous to all concerned : to the student,
because of the opportunity of frequent repetition;
to the professor, because there would be no fear
of the experiment failing; and to the animal
world, because one animal would serve instead
of many.

Historic and Classical Physiolo-
gical Experiments.

The student would gain in another way :
Whereas, now, the experiments performed for
his benefit upon the living subject are com-
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paratively few and far between, by aid of the
Cinematograph he would have the opportunity
of seeing many of the historic and classical
experiments that at present he can only read of.
I am sure, could the question be put to the
vote, the animal world would unanimously
declare in favour of the sacrifice of one of their
number under the perpetuating eye of the
Cinematograph, rather than to the destruction
of so many with no lasting result.

The Micro- (inematograph in
Bacteriological Science.

Equal in importance in the study of micros-
copic forms of life is the Micro-Cinematograph,
perfected by this Company. Utilised in con-
junction with the Cinematograph Projector,
germs and microbes, magnified to gigantic di-
mensions, are shown in full activity. The
magnification  varies from 2,000,000 to
76,000,000 times, according to the extent of
magnification on the film, which varies from 25
to 850 diameters.

This discovery was only achieved after much
patient labour and no small expense. The
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chief trouble to be overcome was that of light.
It was necessary to turn a ray of 2,000 candle
power on to the speck that was being magnified
and photographed, and yet not destroy it by
heat. In solving this problem a great scientific
triumph of the highest value in many directions
was accomplished, and there is no doubt as to
the future of the Micro-Cinematograph in
bacteriological science.

Scope of Investigation Enlarged.

As a result of this discovery, the scope of
investigation into various diseases produced by
bacili is, by animated photography, immensely
enlarged.  Ordinary methods of preparing
bacteria for microscopic examination give any-
thing but an accurate idea of the natural
appearance of the organisms. The greatest
difficulty in the way of investigating living
bacteria is the close affinity of their refractive
index to the media in which they are cultivated.

After months of experiment with various
optical formulee, our scientific staff succeeded in
finding a combination of lenses which permit
accurate examination of living, unstained
bacteria.




By the usual methods, particular movements
have to be waited for, often without success, as
in the *“ clumping " of Typhoid bacili ; but, by
the Micro-Cinematograph, pictures of these
germs, magnified 850 diameters, may now be
projected on to the screen in all stages of growth,
and in restless, unceasing movement, while films
presenting the necessary clumping can easily be
prepared.

The (inematograph in Natuyal

Science.

In former years, only rapid snap-shot series
for use with the Zoetrope were available, and
only one person at a time could view the
subject exhibited. But since the introduction
of the Micro-Cinematograph the student of
Natural Science may record the development
of microscopic forms of life, follow it through
the various stages, and demonstrate it to an
audience of any size, with better scientific
results. In the days of the Zoetrope, twenty
feet of film could not be produced ; now, film
to any length may be procured.
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By Micro-Cinematographic investigation,series
have been produced which illustrate circulation
and rotation of protoplasm and the movement
of chlorophyll bodies within the cells of the
leaf of Elodea, the circulation of blood in the
web of the frog’s foot, and in the tail of the
goldfish.

A Knowledge of Bacteria
Generally Necessary.

An accurate knowledge of these minute
microscopic organisms is necessary, not only to
the medical man, but to the Board of Agri-
culture, to every officer of public health, every
sanitary inspector, sewage disposal committee,
farmer, dairyman, brewer, etc. But for certain
forms of bacteria the farmer could not success-
fully carry on his labours, while the dairy
farmer depends upon other forms of bacili for
the delicate flavour of his cheeses, etc., and the
bacterial treatment of sewage is daily being
more generally adopted as the best. Animated
photographs of the different forms of bacili and
other microscopic organisms are now being

produced by the Micro-Cinematograph.
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The Micro-(inematograph in
Horticulture and Agriculture.

In its application to the study of the life
history of insects, the Cinematograph is of the first
importance to the Board of Agriculture, to
horticulturists, and to agriculturists. By its
means are recorded, not only the transfor-
mations from the egg to the perfect stages of
the insect’s existence, but also can be witnessed
the manner in which, at different stages, it
attacks crops. Great facility is given, too, by
its means, to the study of the movements of
insects and plants in relation to special adap-
tation and environment.

The farmer, with the knowledge gained by
a cinematographic study of his subject, is better
able to cope with the depredations of the
numerous insect foes which all too readily
devour his small profits.

The Micro- (inematograph in

Industry and (ommerce.

Microscopic forms of life enter into so many
branches of industry and commerce, that
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familiarity with their appearance is necessary to
tea, coffee, and tobacco planters, fish breeders,
silk merchants, and many others, and animated
pictures of organisms affecting the various pro-
ducts will be eagerly sought.

The (inematograph in Physics.

In the domain of Physics, Micro-Cinemato-
graph records of the birth of crystals and the
wonders of re-crystallisation have been made.
The marvellous changing shapes of the high
frequency discharge in electricity are also
recorded ; and demonstrations are given of the
formation of smoke vortices and the throwing
off of minute spheres or molecules from the
wick of a spirit lamp upon which the rays
of the electric arc are concentrated.

Anthropology.

The march of civilisation is so rapidly effacing
native customs, that it is of the greatest im-
portance that Cinematographic means be adopted
to place them on record. For this purpose the
Cinematograph is an ideal agent, for by its aid
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we obtain a truthful and permanent record of
native customs, ceremonies, etc.

The following instance of the cinematograph’s
value in this connection is quoted from the

Inverness Courier of Apnil 2nd, 1907 :—
“ AN ExpIRING RACE.

“ Dr. Moskowski and Professor and Mrs. Delenka,
who are engaged in researches for the Berlin Academy
of Science, have secured excellent phonographic and
cinematographic records illustrating the life and customs
of the aboriginal Veddahs of Eastern Ceylon. The
Veddahs are the descendants of the primitive race which
inhabited Ceylon prior to the Hindoo conquest. Their
number is steadily decreasing, and to-day there are
probably not more than two thousand throughout the
island.  They are of dwarfish stature, their habits are
extremely degraded, and they are devoid of any sort of
organisation. The Veddahs dwell in caves, or in the
depths of the forest, subsisting on vermin, reptiles, or
whatever animal they contrive to capture with their rude
weapons. They are not able to count, neither have
they any idea of time. They cannot distinguish colours,
and differ from all other known races in that they never
laugh, and do not possess even the rudest form of
musical instrument.”

The (inematograph in Zoolgy.

In the study of the movements and habits of
animal and insect life, ordinary photography
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left much to be desired. Although a long
series of photographs will present an animal in
various positions, the one most charactenistic is
not obtained, and the point sought is missed.
This particularly applies to the methods of
carnivora in seeking and capturing prey. The
ordinary snapshot camera fails entirely in its
relation to wild animals in their natural environ-
ment when seeking and seizing food ; nor does
it give a graphic idea of the facial expressions
and characteristic movements of the animal
under observation.

Living Pictures of Animal and
Insect Life.

These difficulties have now been overcome,
and it is possible to place before Natural History
classes “living pictures” of animal and insect
life which, by faithfully reproducing every action
of the subject under discussion, more vividly
impress the minds of the students than any
lecture illustrated by still pictures or drawings.

Upon all students of natural history the
importance of using nothing but photographs as
illustrations cannot be too strongly impressed.
However carefully the artist may draw, and
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however skilfully the engraver may copy, there
can never be the same accuracy of detail which
it is possible to obtain in a photograph.

Moving Amid Natural

Surroundings.

The Cinematograph secures to natural history
classes the opportunity of studying subject films
in which the specimens—some of which are
rapidly becoming extinct—are depicted moving
amid their natural surroundings. The swimming
fish, the flying bird, the leaping salmon, the
crawling reptile and insect—these, as well as
the larger animals, are reproduced faithfully.
By means of the Cinematograph it is now
possible to teach this subject, not as a study,
but as a relaxation from study, and yet impart a
knowledge which cannot be gained by mere
reading.

The (inematograph at the Zoo-
logical Society of London.

Of the Cinematograph in its relation to
Zoological Science, Mr. P. Chalmers Mitchell,
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M.A., D.Sc., F.R.S., Secretary of the
Zoological Society of London, says—

“] have the pleasure to thank you, in the
name of this Society, for the exhibition of films
of zoological studies shewn at our last scientific
meeting.

“] am glad to take the opportunity you give
me of stating that, in my opinion, such studies
are a great aid to the educational side of
zoological science. They are not only fascin-
ating as spectacles, but they enable the events
in the life-history of many animals, and in par-
ticular of the lower animals, such as insects, to
be displayed to a large audience in a fashion
far beyond the possibilities of ordinary photo-
graphs even accompanied by the most vivid
descriptions.  The combination of patience and
skill and the technical excellence of your
apparatus has brought about a most striking
result.”

The (inematograph in Botany.

Work already done, and results recorded,
show the necessity of close watching during
the period of photographing phenomena.
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The Cinematograph has led to the obser-
vation and chronicling of what may be termed
subsidiary phenomena which were heretofore
unnoticed, and it is most useful in physiological
botany, as showing the movement of plants
between periods of activity and rest. Cine-
matography also teaches that the more we
study by means of modern methods, the more
the student is struck by the almost human-like
instincts of the plants under observation.

Photographs of a germinating seed may now
be taken by the Cinematograph at regular inter-
vals during many days, until the seed sends up
its seed leaves. The projected pictures show
the earth raised up by the swelling seed, and the
seed-coat thrown off ; the seed-leaves emerge,
straighten themselves out, and then the first
leaves breaks forth.

Phenomena of plant life which take several
days or weeks to record—such as the stages of
growth in a plant and the opening of a flower

bud—can be projected upon the screen, con-

densed to a single film, as if the successive
stages followed each other in the course of a
few minutes.

SOME“OE " THE SUBJTECTS
ALREADY PREPARED.

Among the Micro-Cinematographic and
Cinematographic subjects already prepared by
the Charles Urban Trading Company may be

mentioned :—

The Amoceba

The Circulation of Pro-
toplasm (700 dia-
meters on the film)

Circulation of Blood in a
Frog’s Foot (500 dia-
meters)

Circulation of Blood in
the Tail of a Goldfish

Ciliary Movement in the
Gills of a Mussel

Fresh Water Infusorian
(500 diameters)

Typhoid Bacteria (850
diameters)

The * Bacteria Glutton ™
(500 diameters)

Volvox Globator

The Brick-making
Rotifer

Red Snow Germs (650
diameters)

American Blight and
Green Fly

Cheese Mites (50 dia-

meters)

May-fly Larva

Red Sludge Worm
Water Fleaand Rotifers
Anatomy of Water Flea
Diatoms

Head of a House Fly
Fig Mites and Maggot
Red Mites

Bryozoa (moss animals)
Vorticelle

Paramecium

Water Bear

Midge Larva

Harvest Mites
Polychete

Tubularian

Black Currant Bud Mite
Living Bacteria
Polycistina

Ostrapod

Cetochylus

Young Oysters
Tophyropoda

Copypod

Young of Prawn

Baby (Zoea) Crab




SUBJECTS—continued.

Spider Crab *“Little Drops of Water”
Freshwater Hydra Life in a Water Butt
Polyzoa Giants and Pygmies of the
White Cypris eep
Nevis “Through the Microscope”
Gnat Larva Pond Life
Corythea Larva Etc., etc.
The Life of a Bee
Empire of the Ants Birth of a Crystal
Metamorphosis of a Smoke and its molecules

Butterfly, etc., etc. Electrical Discharges

** Beri-Ber1"—Its effects on Borneo Natives

It may be mentioned—to give some idea of
the magnification—that the size of each film
picture is, roughly, §in. by lin., and in this space
a magnification of 850 diameters is possible.

CONCLUSION.

In conclusion, the Cinematograph has
become, not—as some people imagine it to
be—a showman’s plaything, but a vital neces-
sity for every barracks, ship, college, school,
institute, hospital, laboratory, academy and

museum ; for every traveller, explorer and
missionary. In every department of State,
science and education, in fact, animated photo-
graphy is of the greatest importance, and one
of the chief and coming means of imparting
knowledge.
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EVIDENCE IN FAVOUR OF THE
URBAN CINEMATOGRAPH AND
MICRO-CINEMATOGRAPH
SYSTEMS, IN SUBSTANTIATION OF
THE CLAIMS ADDUCED IN THIS
PAMPHLET.

A FEW EXTRACTS FROM MANY THOUSANDS OF

LEADING SCIENTIFIC AND GENERAL PRESS OPINIONS

OF THE SUBJECTS EXHIBITED BY THE CHARLES URBAN
TRADING GOMPANY.

ZOOLOGY.

British Journal of Photography. Instructive without being
dull, and not wanting in humour."

Daily Telegraph. “Not only thoroughly interesting, but also
highly instructive.”

Era. *“The greatest patience, care, thought, and resource had to
be employed to show successfully the creatures in their natural
and characteristic movements, and for much of the work special
costly apparatus had to be designed and constructed, and
many elaborate and delicate experiments carried out. But the
results have yielded the highest perfection.”

St. James's Gazette. “ The children were delighted, and while
they laughed they learnt a valuable natural history lesson.”

Sunday Sun. “Shewing the forms and habits of birds and beasts
in captivity and at large. . .. will entrance, whilst inculcating
all the prime features of a hundred-page treatise on natural
history.”

INDUSTRIAL.

Standard. * As instructing as it is entertaining.”

Graphic. “ The pictures show in detail the construction of
carriages and locomotives in the vast workshops, and very
interesting it is to see the trains thus built up before our eyes.”

Whitehall Review. * The way in which the details of the
working of a railway are carried out is a constant source
of wonder to the uninitiated, and these views give an excellsnt
idea of how it is done.
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EVIDENCE IN FAVOUR.—continued.

Bystander. * Sixty-ton locomotives are evolved from metal,
timber logs are changed into railway carriages and placed upon
the rails for service practically before the eyes of the audience."

Sunday Sun. * The average Londoner. . . The cinematograph
promises to become his most valuable mentor in applied
SClence.

Morning Advertiser. “The fruit of weeks of labour and
waiting condensed into an exhibition lasting only hfteen
minutes.”

Times. * The launch of the * Natal * and of the * Dreadnought *
are very popular and striking pictures, Mr, Urban having been
granted special facilities by the Lords of the Admiralty.”

Amateur Photographer. *“ An audience will see and learn
more than they would if on the liner itself, for engine room,
stokeholes, kitchen, and many more unseen places in the very
bowels of the great ship are portrayed, for which purpose
a pefect blaze of artificial light has been provided.”

Era. “The Charles Urban Trading Company excelled itself
when it produced a series of very interesting pictures under the
title of ‘The making of a newspaper.” A film first showed
a reporter taking his notes, then the editor at his table, the
working of the linotype, preparing the formes, making the matrix,

casting and trimming the plates, receiving * stop " news, and
printing the edition on a four-decker Hoe press.”

GEOGRAPHY.

Sunday Sun. ** Facts will be indelibly imprinted on the mind
of every youngster over seven years of age, and will save him
much stern struggle with strange book-learning,”

Ibid. *“ Rural and urban scenes in Australia, New Zealand,
Canada, South America, Burma, British North Borneo, etc.,
etc, The most experienced of travellers could not fail to be
impressed . . . . The animated photograph and the school
theatre will be valued highly as tremendously important
elements in the common school equipment. . . . The Urban
schemes may lead us very far. They may enable the least of
Little Englanders to visualise more clearly than ever the
British Empire and what it means.”

Times. “The pictures tell their own story so clearly that a
lecturer is almost unnecessary . . . all were interesting and full
of information,”
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EVIDENCE IN FAVOUR.—continued.
St. James's Gazette. ““London was never more naturally
depicted. . . . The pictures reveal aspects of life which are
unknown even to many Londoners themselves.”

SCIENTIFIC.

Court Circular. ‘‘Microscopic masterpieces . . . more extra-
ordinary than are the publication of these secrets of nature
is the absorbing interest with which they are examined by the
audience . . . every eye in the house is rivetted on the screen.”

Amateur Photographer. * Mr. Charles Urban bids fair to
open out possibilities that have only been dreamt of . . . he has
succeeded in making a number of cinematograph records of
microscopic observations, sothat itis now possible to watch upon
the screen the actual processes of protoplasmic life, and show
to a large audience what has hitherto only been observable
by the scientist. . . . The possibilities of scientific observa-
tion and record by the combination of the microscope and
the cinematograph are enormous.

““Mr. Urban has taken a series of pictures which reproduce
on the screen the life, movements, and ferocious habits of
various kinds of bacilli. Hitherto the photographing of these
infinitesimal organisms has been a post-mortem operation, for,
owing to their high transparency, it was necessary to stain them
before they became photographically visible, and to stain them
involved killing them. However, by a concentration of light
and adopting orthochromatic methods, Mr. Urban has
succeeded.”

Evening Standard. " Nothing more striking has been seen
than these views. They would be extremely attractive at a
scientific gathering, and it says all the more for their interest
that a crowded house watched them with great intentness."”

Court Journal. *Itis a fact that the fellows of the Zoological
Soeiety last week viewed with solemn delight the micro-
cinematographic reproduction of the protoplasms in the cells
of the Canadian pond weed.”

British Journal of Photography. * I would go miles to see
moving representations of the vast, the illimitable, the glorious
world of nature : nature, that is, as your true naturalist knows
it, and | believe my feeling is shared by myriads of nature
lovers throughout the world, members of literary, philosophical,
and cognate societies.”
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EVIDENCE IN FAVOUR.—continued.

Morning Post. “ Sufficiently charming to have engaged the
admiration of M. Maeterlinck, sufficiently instructive to have
pleased Dr. Watts, and sufficiently wonderful to excite the
marvel of a world. . . . The usefulness of animated pictures is
not limited to amusement, but, developed on considered lines,
it must be of value to science, not only as an automatic and
an unerring record of experiments, but as a potent aid to the
dissemination of knowledge.”

The Lancet. “ The cinematograph has already found various
applications in connection with medical subjects, particularly
for the representation of surgical operations. An important
series of negatives has recently been obtained . . . pictures
were made of large numbers of epileptic seizures from start to
finish, and it is said that the results are so perfect that when
projected on the screen all the details of a seizure, such as the
rate of respiration and movement of the eyeball, may be clearly
perceived. Other nervous affections, such as the peculiarities
of gait typical of certain diseases, have also been recorded.”

THE NATURE STUDY EXHIBITION.
“The Nature Study Society, Odstock,
Wilfred Mark Webb, F.L.S., Hanwell,
Hon. Sec. London, W.

Dear Sirs,

I have pleasure in conveying to you a special vote
of thanks from my Committee for your kind help at the recent
Nature-Study Exhibition held at Burlington Gardens.

I am,
Yours fnithful[y,
(Sd.) Wilfred Mark Webb."

NOTE.—A copy of this pamphlet will be
forwarded gratis to any address on application to the
CHAREESUIRBAN-TRADING-COMPANY-LFD.,
Mamwwwm&w.
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