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IMPORTANCE OF COLOUR PHOTOGR.API'IY FOR
SCHOOLS AND THE COMMUNITY IN GENERAL.

Frw of the arts were accompanied in their evolution with-such

meoess as photography end its applications. Circumstances
rere so favourable that the development of photography was

ntzd. From the time of the discovery of photography and
wrards the best scientific forces bave applied their talents
ke develop this rémarkable art.

Side by side with photography, rapid progress was made in
wtics, and especially in photographic optics.

The period of the wet-collodion process, besides developing
Potography, also raised it from the artistic point of view.
"l that time photography was in the hands of men specially
pited and possessing very extensive knowledge. After the
#xovery of the dry process, photography became the property
® thy ** man in the street.”
Patography began to lose, but gained considerably in another
—maybe more valuasble—respect, namely, that of being spread
mong the masses.

The discovery of Poitevin placed photography on a very high

Paphy left the dry process far behind, and, as we see now,
Fres very pood results in printing. Needless to say, photo-
Psvure, collotype, and half-tone reached a high degree of
krfection. The discoveries made by several scientists in
®uitising sensitive layers to coloured rays enabled phote-
*chnicians to apply these discoveries to the reproduction of
®loured objects, .and we see that the results obtained in the
™ of colour printing ere excellent. Everyone who looks at
A ¥ell-executed coloured reproduction wishes to get the same
Lulis by means of pure photography. -

£ At the present time monochromatic photography also has
fotsined great success in every respect, and certainly in some
"5 it has approached the domain of a pure art; but if we can
LN of printing that it has reached its culminating point, we
dly eay the same about photography.

tographic reproduction ¢f coloured objects and of nature
¢nly just recently emerged from its infancy. Certainly
Problem itself is very difficult, and even for such results as

i retarded, but was, on the contrary, continuously accele- |

From the artistic point of view |

in the domain of printing. This application of photo- |

' Tow ohtained long preparatory work of many scientifie |

forces Was DECEISArY.

It is difficult to say whether the time
of direct photographie reproduction of coloured objects will
come, following the discovery of hitherto unknown chemical
properties of silver or any other elements. The only case where
direct reproduction has been carried out—the work of Pro-
fessor Lippmann—is not the true eolution, because it is based
on the principles of pure physics.  All other attempis a$
coloured reproduction up to the present time have not resulied
in direct reproduction, although they attained good, and im -
some cases excellent, results. None of the methods hased on

-| dividing the spectrum into ihree coloured regions gave good

results, and all who tried to get such results failed, and cer-
tainly always will fail. _
4 brilliant solutien of the problem was made by the brothers
Lumiére, Their results, though' insignificant at the beginning
owing to many purely technical difficulties, have now reached
a high degree of perfection, but all the same I cannot say the
method itself is perfect, because there is ome great and um-
avoidable defect. This defect is inherent in all methods in
which the time of exposure for all three regions of spectrum
is fixed beforehand, notwithstanding the diferent quality and
intensity of light during the taking of the photograph. This
defect is partly corrected by means of a supplementary screen,
but only partly so, and therefore the really Lgo-ud and correct
reproduction of the colours of objects by this method is poe-
sible only during = limited space of time during the day. In
esrtain circumstances the lighting or angle of light makes it
necessary to alter the ratio of time of exposure for three
regions of the spectrum, and this applies particularly te
most views from nature. Neither the. mFthnﬂ_ of MM.
Lumiére nor eny similar method can accomplish this, and so
the result is but unsatisfactory. Im such cases nome of the
supplementary screens can belp, as is Lclvur'tu:- anyone, I 1_1‘“-
geen mani thousands of colour positives c:E MM. Lumiére, .
end they confirmed what is stated above in regard to the
attempts made to reproduce the above-mentioned u'q;acts. This -
also applies to views with strong contrasts and with coloured
objects in deep shadows.

Certainly every method existing st present has its fu;‘lu:,
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-and therefore what is said above is not in detraction of the It seems to me that at the present time there jg nutsid,.-
merits of Autochromes, but rather as a regret that this defect | of the cinematograph a powerful means to sitract the attentigy -
is unavoidable in that really excellent method,

I doubt whether Autochrome will really be taken up by the
masees, as there are many obstacles in the way, such as thd
high cost and slight permeability for weak sources of light.
In any case, however, Autochrome is the first big step in
eclour photography, and we must acknowledge its great merit
in that it has provoked interest in this art and has provided
en incentive to work in this branch of photography. Probably
the knowledge accumulated on the subject of colour photo-

* graphy will enable fresh steps to be taken in the near future
towards leaving hiehind all existing methods, just as Aute-
chrome left behind the methed of superpeosing three lavers,
which was described at the time by MM. Lumisre,

Whilst colour photography was advancing by slow sieps, the
cinematograph literally ' rushed ¥ on the world's stage,
heving passed its laboratory period very rapidly. Everything
was at the service of this favourite—great interest and plenty
of money. The work of mén of pure science was not reguired
for the cinema, all having been done beforehand. The only
merit of the cinema, namely, its capacity of reproducing life
actions, covered ut the very beginning its big defects, in the
removal of which many people interested themselvés., Even
now there are many such defects, but no ettention is paid ta
them; everyone tries in some way or ather io justify them as
one justifies defects in their beloved. sometimes even turning
them into merit.

Being in all respects very accessible, the cinematograph fell
into hands into which such 2 powerful instrument should never
have Tfallen. TUp till now the cinema is used chiefly as a
means of recreation, and in most cases it cannot be eaid to
be a useful recrestion. Comparatively low admission charges
and an abundance of picture-houses made the cinematograph
accessible to all, and old and young alike thronged to this
kind of entertainment. It is very deploreble that such a -
powerful weapon for the attraction of atiention es cinema-
tography takes almost without exception ne part in either
school education or in the education of the maseses. Only
quite recently someone began to pay attention to its educs.
tional side, and attempts, yet feeble and lacking sufficient
organisation, are being made in this direction. I remember
that a year hefore the war in Germany a society was formed
to take up the pursuit of instructive and.educational objects.
This society had a Vvery large programme, with solid scientific
forces behind it. T am not aware what happened to it, and
I am equally ignorant as to whether any similar attempts were
made in other countries, but it seems to me that it is necossary
to give more attention to thie subject. No one will deny that
memaory, aided visually by an interesting exhibited subject,
will leave our ordinary metheds of memorising Tar Gehind, and
with a rightly and fully planned cinematographic, scientifico-
edueational programme, courses in many sciences can be con-
siderably facilitafed and accelerated. .

At the present time, when every child visits the cinema, all
interest in erdinary monochrome pictures disappears, and even
if ‘the latter could be made attractive to o certain degree it
aids memory very little. -The argument that application of
the cinematograph to education is dangerous is true to a
ceitain extent, but with correct organisation this argument
cannot be regarded as & eerious obstacle, especially “at the
present time when the technique of this art is very well
developed. In any case, T do not see any danger to the
multitude which would surpass the danger of shows in any
ordinary ‘picturc-house. Certainly, for a small school the
cinematograph in its present technical state is not accessible.
The necessity of powerful sources of light is in itself the great

obstacle, yet I understand sueh attempts have been made in
France. : . ' i

of children and adults as well and by means of 4 visua]
to fix in their minds everything shown. This can be
ebout, I think, by the development of ecolour phat
which is beyond the competition even of such a powerfy] adver.
eary as the uswal film of a picture-house. Having showy g
Russia for over ten years pictures from Nature and life byn
means of optical colour projection in schools, and to a publip &
of every description, I had sufficient opportunity to be o, -
vinced that with suiteble explanation everything showp j, "
assimilated with remarkable rapidity and ease and remajpg in -
the memory, if not for ever, at least for a very considerahle
time. Having made myself several thousand colour photo. e
graphs of Russian scenes for my projections, I was mucl pre- °H
occupied with the problem of ascertaining the method whieh'
could be employed for the preparstion of colour diapositives -
from menochromatic negatives for propagation in schoals, he . %)
cause although I could show my projections, the optical appli-
ances were expensive and complicated, and therefor's guite out
of reach of the schools. T regarded such a problem as quite
insoluble even by means already existing, because if elementary
schools are to use would-be colour pictures it is necessary to -
count upon conditions which will be edmissible to such schoals <=3
in all respects. '

I must add that I had in view not exclusively Russian schoals,
but elementary schools in general, because if this problem is
solved, then all ethers are solved,

After thorough consideration, I came to the conclusion that
to be successful, the following conditions are necessary :—

1. Complete transparency of a picture.

2. Small cost.

3. Poszibility of mass production.

4. Durability of coloured ingredients composing the picture.

If we examine thess conditions we shall see their indispens.
ability from the following considerations :— ;

1. The first cendition is indispensable, because in the
majority of -cases primary schoole have no powerful source of
light, and with weak sources all the now existing methods will
produce very weak pictures, thus losing all effect, or probahbly
the picture would not appear at all.

2. The second condition—i.e., cheapness—follows as & matter
of course, and ne explanation is needed.

4. Third condition—possibility of mass production, is cer-
tainly indispensable, sinee to satisfvy the needs of the
schools it is necessary to produce simultanecusly snd in large
guantities. Not one of the methods existing at present. in-
cluding colouring of the monochromatic diapositives, offers s
salution. Besides, it is desirable that the schools should have
permanent collections of pictures of their own, and nof pet
them "at various, interwals *' by chance,’’ as it has been. and
is, practised in eertain places.

4. Fourth condition.—Durablility is very important, hecaus
schools, even with adequate means, will not Le able to change
pictures which lose colour very quickly.

The methods for the producing of colour diapusiti\‘fs for the
projection lantern existing at present can be divided into three

TOups :—
: Lr.l'mtuchrume and othier similar-methods—all of which do
not answer the four conditions mentioned above.

2. Different methods of gluing together films to films of dtf:
a glass; these 'methods do not either answer the ahﬂ"Bfnn :
tions, and lhave besides the additional defect of ungluing o0
account of the heat of the lantern. ]

3. Colouring of the diapositives, even if made WmIEt]_mﬁ
with very transparent colours, does not answer the principat .
conditions, e ; i

Having been occupied with this difficult problem for t!lv el
eight years, T have come to the conclusion that the prinfilc

mEmDr.‘.‘ =
l’r“ugh x
ography,

T T WY L TR
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of three .n;*.epnrnhs regions of the spectrum—i.e., the principle of

el e three separate negatives is the most advantageous ons,
o &8 jcause ib allows a large amplitude in the ratio of exposures,
Ty W d these negatives can be utilised for adother very useful
hy W urpose—i.e., For optical colour projection and for producing
ol qlour prints typographically.

. Thus negatives can be utilised completely, while the pre-

paration of divided megatives during the execution of certain
systematic tasks will represent the largest expenditure.

Haying aceepted as a basic this principle of three separate
regions of the spectiumi and three separate negatives, wo ot
once meet with very serious difficalty, namely, the impossibility
of fixing animated ohjects. 8. pe Procoroise Gomskr.
(To be continued.)

]

= -

"BLUENESS OF WATER EFFECTS IN. THE PAGET
A B - PROCESS.

47 the meeting of the Royal Photographic Society on Febroary 3
lsst 3lr. Geofirey E. Whitfield, of the Pagel Prize Plate Company,
8 read & communication entitled * Surface Reflection Effects,’” in
which he dealt with the cause of the exaggerated bloeness of water
a rendered in the Paget colour process. His paper evoked a good
deal of discussion, the report of which, in the R.P.B. Journal
for March, we therefore append to the téxt of the communication.
He said that it had frequently been found when photographing
by the Paget colour process that there was a pronounced blue colour
in the reflection from wet surfaces, such as sheels of waler or
streats after a shower of rain. He showed a few lantern views
taken on Paget colour plates to illustrate this condition. The blue-
pess of & pond was remarkable, far more so than the sky, and he
did not think that, exeept for the water, the blue in the picture
a5 & whole was too proncunced.
This excessive blue could be got rid of by putting in a filter
which- would absorb ultra-vielet, this filter being used in addition
to the ordipary filter, It might be assumed, therefore, thet this
extra blue was due to ultra-viclet, more especially as it was only
a the plate, not in the visual impression, that the blue was so
eident,  If this was the case, the question arose as to where the
tltra-violet came from. It was well known that light reflected from
vater was polarised to a certain extent, and that the extent of the
pelarisation depended on the angular reflections. This could be
demonstrated by leoking at water through the Nicol. prism.
Polarization meant that the light was split up into two beams, One
was lotall;.- reflected from the surface and the other was absorhed.
He thought it possible that the explanation of the ultra.viglet
dppearing’ in this case might be that the absorbed beam—ie., the
‘bam that went into the water—was specially selected according
ke the wavelengths of the constituents, and very short ultra-vislet
*ives might be reflected out of the water again, while the
stemainder were absorbed. If this was the case there would be
feected from the water surface, not only the ordinary reflected
beam, but the ultra-violet of the otherwise absorbed beam, which
-®ould, of course, produce this extra amount of blue. Thiz was
Purely a theory, and he hoped afterwards there would be some
discussion upon it.
i After showing by an example that the same effect was obtained
.18 the case of street surfaces after rain, he said that with a Pagel
~@lour plate on a dull winter day it was very difficult to get a
 Bisfactory picture out of doors; the pictures always came blue,
And the worse the day the bluer the result, and if it were raining
e blue was still more proncanced, but there was possibly another
:Bse for this. The atmosphere was largely made up of particles
ot moisture and dust. Taking a bottle of water to which was
"'d-’.d'-‘d a little silver nitrate, he photographed it before a window.
; 4t of the bottle was photographed by transmitted light and gave
_:ﬂflﬂl representation of the scene outside, while the edges of the
3 te were photographed by reflected light—by the light of the
—and were a pronounced blue. The transmitted light met
. ® Minute particles of suspended matter, and the very small wave-
ThE“u of blue and violet and ultra-violet did not get through,
i ¥ were not able to get round the particles and were thus not
.::Eﬂ"ded on the plate. Tn the case of the reflected light the opposite
g ing haﬂpened_, The longer wuve-lengths went into tha bottle, and

FlIdf P FR P FTET
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the shorter wavelengths were reflected back on to the plate, pro. -
ducing & blue colour, The portion of the sabject which was taken
by transmitted light hed no blue, but a decidedly orange timt,
This was very likely the cause of the almosphere slways appearing
rather blus to the eve. The blue rays were reflected from the
atmospheric particles entirely while the other rays were partly.

. absorbed, -with the resalt that a slightly blue light was reflected to

the eye. When using a camers, ultra-violet would be reflected
.along with the blue, and, in the absence of am ultra-violet absorbing
filter, would produce too blue a result. Possibly there might also
be sgome polarisation taking place as well from the moisture particles,
When the sun was setting we gol the same result as by transmitbed
light through the bottle—that is a minus blue result—the blue waves
heing @nable to penetrate ithe atmosphere and the rest of the rays
eoming through to the camera, This would account for the orange
colour of the sun and light in general when the sun was very low,
especially in winter, when the atmosphere was thick, and alse for
the somewhat blue colour of the atmosphere when the sun was .
higher.

The way to stop the blue effect was to add a flter capable of
‘absorbing the ultra-violet. Of the two filters commonly used for
this purpose, one was aesculine and the other Filter Yellow K. The
first was colowriess, but kept very badly. The other was yellow,
and in addition to absorbing ultra-violet absorbed blue, which
threw out the whole colour balance. Possibly aesculine could be
put on the taking screen instvad of on the filter, the taking screens
not being usually subjected to the light so much as the flter,

In eonciusion, he showed a colour picture in which a girl's face
was represented uoduly red in consequence of a red reflector in the
vicinity, It showed the great influence that surrounding coloured
chjects have on the colour of the subject. When working mona-
chrome one had always got to look out for reflections, but in colour
photography it was not only a case of reflection, but of colour
reflection in addition. It was necessary to be careful of the colour
of the surrounding objects. It wounld sometimes happen that a
" resalt appeared to be quite untrue to the subject, and vet further
investigation would show that at- the time the photograph was
taken the conditions were such as made it a perfectly accurate
representation.

Me. W. B. Fercusox said that he noticed that in Mr. Whitfeld's
pictures of water, though the lakes and rivers were much bluer than
the sky, they were also very much darker. When any object, on
being exposed in white light, showed colour, it was generally
admitfed that, some of the light being absorbed and some not, the
colour one saw-was due to the light which was not absorbed, If
whitish light from the sky fell on water, part was absorbed and
part reflecied. Thers was something in pure water—the purest
water in natare was that of the Lake of Geneva, which was intensely
blue—which absorbed yellow and orange rays. *It seemed to him
that with the light (spproximately white light) from the sky falling
upon any waler, a certain amount of yellow light would be absorbed
in that water, and therefore the light not absorbed must be white
light minus yellow, and accordingly bluer than it woold otherwise
be. This might furnish an explanation of why the reflected image
of the water was bluer and much darker than the sky. Apgainst
this view, of course, was the slatement of the lecturer that a screen
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ihe gelatine, but tannic acid is found best,” Thus the gelatine of
the green coloured picture areas is rendered hapd, and will not
¢ ghearb the next following red dye solotion if immerzed for a brief
" gme This obviates the necessity of applying the waterproof resist
5 second time, thos reduocing the time, labour and cost considerably.

By the improved method the means for water-proofing the film
{or zelective colouring of the picture image aress not only has the
sivantage of manufacturing a positive film which can be distri--
poted and used in the regular standard projector in'all moving
pictare theatres, but also lends itself to the production of more
pataral shades of colours of the varied subjects, by it being
racticable to vary the tints and densities of the green and red
cologred picture areas governing it, as the particular colours of
the various subjects or scenes would reguire. This cannot he
conmercially and satisfactorily accomplished with the methods
employing recurring projecting colour filters, It*is found in practice
that & set of colour projecting filters is not always entirely satis-
factory for showing colours from films of vanous sfenes; of
wurde, the colour filters could be changed, but it is not feasible
gor practicable to leave it to the operator of the picture theatre to
change or adjust the colour filters, as by the methed here described
the finished tinted film ready for the market will have tints of the
required density to produce satisfactory results in colours for each
subject or ecene,

In the drawings A designales a positive moving-pieture film
pricted from a negative made by the aid of a colour screen having
primary colour filter sections throngh which colour-separated

picture sections are taken, In Uinting the film A a waterproof
resist, cover or blanket B is employed. This comprises a strip of
cloth which has spaced openings b equal in size to & picture section,
and in a case where it is desired to tint alternate sections e, &' of
the film A, green and red respectively, the openings b are separated
by & blank area &%, also equal in size to a picture image section
of the film A. The undersurface of the element B iz covered
with a solution of rubber, so that the element B can be caused to
adhere to the film. The film and waterproof cover are so applied
that the openings & will register with one set or group
of picture images and the blank portion & will Tegister
with the other set or growp of image sections. The
waterproof cover B can be of the same width as the flm, as
shown in fig. 1, and be devoid of perforations for the pear wheels,
of it may be provided with perforations b* along ils edges to register
with the perforations of the film, as shown in fig. 4. The methed
of utilizing the waterproof resist or cover B has been fully
explained, and by its use the poeitive film will have alternate
sections tinted red and green, as shown by the differently shaded
picture sections in fig. 3, these sections being designated red and
green respeclively by the reference characters B and G. Tt will
be understood, however, that more than two colours may be
employed, and in this case the waterproof resist will have the
openings furither apart go that more than one set of picture image
sections will be blanketed at & time and protezted from the effect

of the tinting dye utilised for tinting the uncovered or exposed
picture sections.

IMPORTANCE OF COLOUR PHOTOGRAPHY ;FOR
SCHOOLS AND THE COMMUNITY IN GENERAL.

As we Luow very well there is no camera cxisting which
- could get three pictures through three regions of the spectrum
simultaneously and with the necessary speed., It is true
sttempts have been made to produce. something like jt, but
they still remain attempts, end patents lodged on this subject
bsve no sign of realisation. Moreover, if we give up the jdea
of reproducing not only animated objects, but also unanimated
; shjects, which may move for certain reasons, then we must
. gve up the idea of supplying schools with any kind of
5 Wtematic material. Therefore, pictures scrapped from ** dead
= bature " only remain, and all work is futile.
- Readers must not imagine that I have not tried to procure
L ;ch o camera; all leading firms have had my requirements
¢ Bade known to them, but the result was in the negative, and
+ 1 bad almost given up all hope, when I determined to construct
5 fuch & camera myself, :
g My whole process—now completed—took a great’ deal of
time and work. Tt was necessary to invent and construet many
ery complicated appliances t¢ attain the final end. I am far
from saying that the problem of colour photography has been
fnally solved by my own work, my task was to propagate colour
Photography amongst large numbers of people, even though
T only in the form of a good substitute for a reality. The near
ture, however, will show how far I have succeeded in attain-
"€ this object, but as for mysclf I'am quite confident, as many
g "°usands of colour diapositives have been made by this pro-
P and had a great success in schools. As the produetion of
¥, "¢ pictures from one and the same object was possible only
means of prisms or mirrors, and in any case with consider-
: "’If loss of light, and consequently with the impossibility of
*Hog & photograph rapidly, I selected the principle of the
on of the film in the cinematographic camera. I have
Shosen the same breadth—9 em., with the only difference that
8lm has no perforations and. moves every time only for
"¢ pictures through corrésponding screens. The designing

s | |[Uontinued from page 15.)

of suth a camera tock a very long time, and I had considerable
difficulties, especially as the film wasg =0 broad. -

At present this problem is solved, and the construction of the -
camera is being carried out in England.

The work with such & camera will be guite easy, which is’
very important, as will be seen later on, The control of the
ratio between exposures for separate regions of the spectrum
at different infensities of light is accomplished with ease and
rapidity, and this is most impertant with such a method.

The fact that negatives are made on a film and not on o
glass plate is important, because it is easy to transport such
negatives, and there is no danger of breaking them. With.
this apparatus it is possible to take not only enapshots, but
also negatives of long exposure. g

The additional weork is dene as follows :—From one of the
regions of the spectrum of this negative the positive is made
on a plate covered with emulsion, which is able to receive
further chemical treatment. The printing of the positive is
made on a special machine which ean easily make five hundred
copies of one and the same subject in an hour. In one working
day four thousand can be made, eo the question of gquantity
depends on the number of machines employed. This machine
can be controlled by one man. ;

After simultaneous development of the whole number of
positives, the latter, also simultaneously, are treated chemieally
&0 that they get colour complementary to that of the region
of the spectrum, from which they were printed. Afterwards
the positives are put into an apparatus when the emulsion

. mentioned ahove is poured over them. After the emulsion is

dry,_the positives again enter the printing machine, which not
only prints on this emulsion the second spectral region, but also
simultaneously and exactly superposes the second picture om
the first one., The image corresponding with this second
spectral region undergocs conversion infe the second comple-

-
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meniary colour, and the same operations are repeated with | substance, as, for instance, in asironomy, medicine, efe, and ’_]
- “the third. A ]

All intermediate operations of chemical treatment are exe-
cuted by machines as well, and thus many positives can be
made in a very short time and with little labour."

While devizing the printing mathine I met one very im-
portant difficulty—to keep the time of the exposures abso-

* lutely exact, so that the whole number of diapositives of the
game subject have the same gquality.

There are several time ewitches and similar apparatus, but
all of them are unsuitable, because they do not automatically
give the exact time of exposure. Therefore I devised such
an apparatus myself. This apparatus works independently of
human control, and is connected with the printing machine.
1t can be fixed for an exposure time from one to more seconds.

All the above may appear very complicated and slow, but it
must not be forgotten that machines are working, and that
thousands of lantern slides carl be executed simultaneously.
Certainly, such work cannot be accomplished in an erdinary
laboratory, but must be carried out in a factory specially pro-
vided for this purpose. )

With the possession of euch a camera schools can be supplied
regularly and systematically, but it is neeessary to have a
proper organisation, as the process—no matter how thoroughly

" it is executed—alone is not-enough. )

From my point of view, this organisation must consist of

the following :—

First of all there must be a staff to take photagraphs, -i.f.,-

produce megatives. Such a task could be undertagen by the

" gchoolmaster alone, or with the help of more or less grown-up

people. :

It is impossible, in veproducing pictures of any country, io
have special operators in every part. Schools are epread
everywhere, and school people know all the places of interest
in their locality very well, DBesides, children as well as adults
take an interest in photography, and, knowing the importance.
of their task for all countries in the world, they will be excep-
tionally interested. It is even poseible to fix a certain fee for
every well-executed negative. This plan has two advantages—
Jfirst, the work is in reliable hands; secondly, at a minimum of
cost, which is not & minor consideration if one wanis cheap
diapositives. ‘ :

The work witlh the camera is so simple that every school-
master can easily manage it. A far more serious problem  is
the personncl of the higher authorities of big centres. Their
problem is to give instructions to makers of negatives of what
must be taken in this or that place, and it is not suflicient to
give only numeration of objects to be taken, but to explain
how the photograph must be taken. For instance, in a certain
locality with a wealth of ancient customs, it is neccesary to
poing out that people dressed in national costumes must be

taken from three pointe, namely, from the front, back and

side view. The same also applies to geographical photographs;
'it is mecessary to say from which point the photograph is to
be taken. In couree of time there will be very important mate-
rial, and it will be a great honour to the couniry to offer this
material for the purposes of education. Naturally, this work
will take some time, but it is necessary to work out such a pro-
gramme only once, and then complete it from time to time.

The negatives, when developed, must be sent to a special
-institution, where they will be sorted and sent to the factory
for manufacture in the required quantities, and the larger the

. number the cheaper the coloured positive for schools.

In such a way all rarities worthy of attention in a museum
con be reproduced, etc., but before that I think it is better
to study one's own country first and then others. The resulie
of such a study, through looking at colour repreductions, are
very fruitful in many respects, :

Photography penetrates into all domains of knowledge. To
many sciences it is not only of assistance, but is the essential

yet the fully deserved attention is not bestowed upon i,
ecems to me that this subject, within certain limits, myg b
made an obligatory study. e
Apart from schools, eolour projection, aecvompanied .,
“ living words,"” may constantly be demonstrated to masee of
people in large centres where electric power is obtainalle, I ..
have eften had the ofiportunity of convineing myself that great
interest is taken in such lectures. This projection may pe -
executed from negatives received from ihe schools, but gene.
rally monochromatic diapositives'are made from each negatire -
and are projected in large dimensions on & screen by meapy
of a epecial lantern. This colour projection—real optical pre.
jection—leaves Autochrome and all similar methods far behing,
and always calls forth the enthusiasm of the audience, Ly
means of such a projection in suitable dimensione of the pic.
ture, real reproduction of nature and generally of all objecys
taken is made. There is no colour exageration, and {he
eye sensates real nature and not a picture. :
Certainly, such an arrangement, i.c., exact superposing—
on one and all—of three pictures through three coloured
gereens i5 & slow process, but if it is done at once it serves
continually, and therefore the most advantageous condition for
such projection is a permanent hall where the apparatus is
fixed and will not be moved. Wth such an optical apparatus

I 5

MULTIFLE
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colour projection was shown for the first time by Mr. F. E. Ives. "triplléc
This apparatus was modified by myself, and from the point positin
of view of rapidity of arrangements and quality it gave belter 131,42
results, and, heving shown my pictures in difierent parts of for tk
Russia by means of this apparatus, I had abeclutely neo com- defaul
petitors, mot even Autochrome, which made its appearance be in.

long ago, and which remains within close limits of private
circles. More than a hundred projections shown by myself
plainly convinced me of the great interest of audiences, regard-
less of their composition. It is only neccssary that the show
be accompanied by verbal explanation; no lecture is eezential,
but just a simple explanation of what is being shown. The
best thing is for the man who took the pictures to give the
explanation, but in any ecase someone who understanﬁs the
subject and net a layman, as an audience takes exception to
this, and such a lecture will spoil hall the work.

Is colo
mercial
picture:
obtaine
the dis
eanse 1
in the

eolour-:
result 1
the eye
differes

Neither cost of the apparatus nor wapges of the small elaff ﬂm&g}
required can be a hindranve to these shows; at the very worst, which

a very small admittance fee can more than repay the purchase
maney. .
In conclusion of this article on the wtility of colour prajec-
tion for schools and the public in general and the necessily
for the same, I may add that many objects in ordinary mati-
chromatie reproduction give not enly a wrong impression, but
often cannot reproduce at all. Ordinary photography is espt-

To
througl
througl
ame p
of- obt:
accurat
lime,

“In &1
cially helpless in the reproduction of the vegetative world. picture
in geology, ethnography, ete. It reproduces rather the ehapes piclore
of the objects, and not the contents of it. tmploy

. E. pe ProcoupisE GORSEY. Bof e
3 manne;
= menta]
LaxTeRs Stipes Frox Pacer Corour Necarives.—It is a good '_:'ﬁ?b
plan when making lantern elides from 34 by 24, er smaller neg o mf;
tives, by the Papet colour process, to provide the negative on 114 £ The
glass side with a narrow mask or safe edge. If thiz precautionat¥ = s
measure is not taken there is & tendency for the picture to Ethy oo
veiled for a considerable distance from ite margin: due o T& 2% "nas
flected light round the negative. If any colour photographer = -3 G o
in doubt as to the truth of this assertion, he has enly to make 170 “reflect j
transparencies, one from o masked negative, as suggested, ﬂ“'% ﬂ’: ™ ref],
other from ono not so ireated. I venture to predict a Eif'k’“l; ppeay
difference between the two. My own plan is to attach stripe 1‘3‘ ,.haa:
lantefn slide binding divided down the middle; {o the glass ® i '%F-
of the negative, for of course no attempt must bo made to PY - g

anything between the plates that would prevent perfect contack
and consequent correct ** dot formation."— T M. F.
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which operations can be avtumatically effected in proper sequence
by mechanically associating the plate-changing, filler-changing and
shuiter-operating gear. ?

In fig. 1 @ is a disc pivoled at & and having four circular aper-
tures formed therein; one aperture ¢ is left blank &nd enables
erdinary photographs to be tsken when desired, for which purpose
an ordinary iris o is employed in association with the optical
system in the usual way, the iris @ being maintained at full aper-
ture when exposures throogh the filters are heing made. The pext
aperiure is provided with a blue filter d, and iris e, an iris-
operaling handle and pointer f and a scale g for enabling the
diameter of the effective aperture through the iris e to be easily
ascertained. The next aperture is provided with a green filter &,
an iris 17, an iris-operating bandle and pointer § and 2 scale k for
enabling the effeclive diameter of the aperlure through the iris ¢
to be easily ascertained. The last aperture of the series is pro-
vided with a red filter I which is also provided with an iris m an
iris-operating handle or pointer # and a scale =

The dizc a may be rolated by a spring and controlled by am
escapement device of suitable form to enable a step-liy-step mdve-

.ment to be made by the disc a for dizpesing the fillers in front
of the optical system in proper sequence Starting from the posi-
tion indicated in fig. 1 which shows the blue Elter d in place, the
first. operation might expose a plate; the second operation might
simultaneously change the plate and release the disc @ so as to
place the red filier I in pusition ; the third operation might expose
another plate; the fourth operation might simultanecuszly change
the plate and release the disc @ so as to place the green filter
& in position ; the fifth operation might expose another plate, and
the sixth operation might cl:ange the plate and release the disc @
.50 as to bring the clear aperture ¢ in front of the optical system.

To enzble the above series of operations to be repeated the disc

a is rotated by hand backwards by means of the handle p.
. Whatever may be ihe mechaniem or the sequence of operations
employed it is absolutely essential for good results that the expo-
sures through the three filters should be made with the smallest
possible time interval between them. ‘To attain this result the
actual exposure time period through each screen iz made constant
and ihe aperture for each erposure is suitably mndified to enable
this to be done.

The necessary modification iz effected by varying the effective
diameter of the iris i and the efeclive diameter of- the iris
e relative to the effective diametes of the iris m

Assuming that a lens having 150 mm. focal lengths is empleyed,
the manufacturers have marked tha packet of plates &, 9, 12, for
the bloe, green, and red exposures respectively, and it iz decided
to stop the lens down to f/8. The efiective diameter of aperture

Fig. L

with sueh & lens at f/B is approximately equal tn 1868 mm., and
the iris m is adjusted to give this effective diameler lo the aperture
through the red filter I when expcsore is effected. The manu-
factorer’s indicator shows that the exposure through the green
filter ia to be three-guarters of that through the red filter, accord-
ingly the area of the eflective aperture of the green filter & is
made three-quarters of the area of the effective aperture of the
red filler / by moving the pointer § to a position on the scale &

which indicates that the diameter of the aperture of the iris § iy
approximately 16.3 mm, ;

The iris ¢ of the bloe filter d i= similarly adjosied and its poiuter
f 15 moved to a posilion on the scale y which indicates that the
upertore of the iris ¢ is approximately 13.3 mm., that is to gs
the ratio of the effective areas of the apertures through the bloe
and red filters is as 6 15 to 22. .

BReferring to fig. 2 the talles ¢, 7, and # enable the required
diameters to be readily ascertained. The table ¢ is for use whes
the highest value in the manufaclurer's indicator is ten, the table
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Fig. 2.

r is for use when the highest value in the manufacturer’s indicator
is eleven and the table s is for use when the highest value in the
manufacturer's indicator is twelve and obviously more tables may
be employed if desired. i

The first column ¢ of each tahle refers te aperiures in focal
units which are the effective spertores employed with the filter
associated with the highest value the top row u of figures in each
table refers to manufocturer’s expasure indicators and the inter-
sections of a horizontal line through the aperture in focal unit:
employed with such filter and vertical lines through the particular
indicators required will give the diamelers of the apertures for
the other two filters. The dotted lines in tables & refer to the
actual settings referred to alove.

Tue Gousky Process of Couovn Crvesarocisewy.—Particolars
of a further stage in the development of the process of coloor
cinematography invented by DProfessor 5. de Procoudine Gorsky
are given in the December issue of our contemporary, " Conguest "
{The Wireless Press, Henrietta Sireet, London, W.C.2, 1s.). These
relate to the design of the camera, or rather of the optical device
by which three geparale images are cbtained from a single view-

int. Professor Gorsky divides his light before it enters the
enses, and uses for this purpose s syvstem of three right-angled
prisms. The lonper sides of two of these are coated with bands
of reflecting silver deposit. In the case of the prism which
receives the light frem the subject the bande occupy two-thirds ol
the space, each band being twice the width of the intervening
bands. By this prism one-third of the light is transmitted and
two-thirds reflected to the second prism, which in turn reflects
one-third and transmits one-third. The three separate pencils of
light, traversing different oplizal parallel paths, are takem wp by
three lenses, which form corresponding images on three separaie
bands of film, the gates of the films being placed in ** staggered
fashion to the front surface of the prism block. Accessory mod-
refracting blocks form part of the system as means for equalizing.
the absorption of light. It is claimed for this system, which we
believe is a new device in making three-colour negatives, that it
provides identical images. Our conlemporary, * Congquest,” repro-
duces a number of pholographs of the cinemalograph camera
which has been built by Messrs, Cinechrome Instruments, Ltd., for
carrying the system into effect. At the present time Professor
Gorsky is at Nice engaged in msking a series of films with the
new instroment.
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FORTHCOMING EXHIBITIONE.

November 4 to 11.—Bournemouth Camera Club. Particalars from

the Hon Secretary, B8, Old Christchurch Road, Bournemouth.
December 8 to 31.—Rochdale Amateur Photographic Society. Par-

" ticulars from the Hon. Secrelary, W. Lord, 10, Derwent Strect,

Rochdale.
1923.

February 5-to March 3.—Northern Photographic Exhibition, Cily
Art Gallery, Manchester. Latesi dale for enltries, January 12.
Particulars from the Hon. Exhibition Secretary, Walter John-
son, 30, Hartington Road, Chorlton-cum-Hardy, Manchester.

March 1 to 8.—Birmingham Photographic Seciety. Latest date for
entries, February 15. Particulars from the Hon. Secretary,
J. E. Breeze, 178, Broad Street, Birmingham.

March 2 to 31.—Pittsburgh Salon of Photography. Latest dale,
February 5. Secretary, Charles K. Archer, 1,412, Carnegie
Building, Pittsburgh, Pa., U.8.A.

harch 13 to 16.—Exeter and West of England Photographic Exhibi-
tion. Particulars from the Hon, Secretary, Frederic G. Tutten,
9, Union Road, Pennsylvania, Exeter. :

!-l-.Ia'rch 15 to 24.—Photographic Fair, Holland Park Hall. Secrelary,

- Arthur C. Brockes, Sicilian House, Southampton Row, London,
W.C.L

Patent News.

" Process patents—applications and specifications—are treated in
* Photo-Mechanical Notes." '
" Applications October 16 to 21 :— . :
Frum.Horrens—No. 28,577, Holders for photographic film; C. F.
Abbott and Kodak, Ltd. 3 .
Prmvrmdg Framis.—No. 23,017, Method of manufacturing photo-
* graph printing frames. - P. G. Henry. ) i
VrosEcTion AppARaTUS.— No. 28,181, Micro projection apparatus.
" F. N. Davidson. -~ : . s
Ferno-Prossiate - Parens.—No. 20430,  Production of sensitive
ferric film photo papers or bearers, H. L. Bhaweross, - n
YroTocrariie Svnveninc.—No. 28,507. Photographic surveying.
J. W. Gordon. ‘ i
AvTomatic Prosecrion.—No. 28,203, Automatic machire for pro-
. jection of & number of photographic elides, ete. 1. O. Bullock.
CI¥EMATOGRAPHY.—No, 28,555, Cinematograph films, E. T. Perken.

COMPLETE SPECIFICATIONS ACCEPTED.

These specifications are oblainable, price I/- each, poat free, from
the Patent tifice, £5, Southampton Duildings, Chancery Lane,

- London, -W.0. . o E .
in -brackets is that o ication in this counlry; ot
Tﬁ-zag:]rf:-ffﬂa‘nbr&i case of putcn."f; {;!:antrd under the [nfernational

- (onvention.- - . :

Prisx Lews System, vor Tmnee-Corour CameRas.—No. 185161.
{April 30, 1921.) This invention consists of an arrangement of
* three prisms, mounted in such a manner l]-u!L the incident ray,
* striking the first prism face, is split up inlo three separate
“images before entering the lens system. A ecries of rhombaidal
prisms sre cemented together, to- form one combination prism,
- which is then mounted -in front of three lenszes. The coplanar
* faces of the prisms are partially silvered or rendered partially
- reflective so that each prism face reflects separate image zays.
“These are then passed throngh three lenses on to the sensitive film
‘or plate snrface. As the - distance traversed by the image
forming rays varies in each instance, the lenses must be mounted
in such a manner that each will bring the rays to a sharp foces
in the general focal p!nne, when only one sensitive surfaze is weed.
The lenses have their focal lenglhs corrected for use with light-
“rays of ‘a definite “wave-lenglh; correspending lo & region-of the
" ppectrum occupied by the rays passed by the colour-filters nsed.
M ™A wariation of the system allows three films or plates being
E :,"ui'niad','l.}ia lenges being then plazed -at equal distances from Lhe
" prism’ fate. In the case of a cinematograph camera, the film
-+'gales are placed in’ parallel planes to each- other, but at different
5i:tln:ﬂ from the central axizs of the - combinatlion - prisms.

Various methods are provided for correcting distortions of the
“images. One methed is to equalise the path of the light-raye, in
the media through which the rays pass, while another for use
when ordinary pholographic lenscs are used, is to place a sphere
parallel lens or lenses, in front of the system of prisms or each
objective. Serge Michael de Procoudine Gorsky, The Dell,
Croft Road, Sulton, Surrey. (Particulars of the construction
of the syslem are given on another page, in the " Colour Photo-
graphy "' Supplement.)

New Books.

Lewses 18 Use.—No. 187 of the " Photo-Miniature "' is a prac.
tical puide to the choice and use of lenses, for different branches
of pholographic work. Some workers do mot realise the impori.
ance of the lens, or ils possibilities and limitations, imagining
that ane type of lens should be capable of dealing with all classes
of subject. That the expert photographer is able to turn out good
work even with indifferent tools cannot be denied, buot it is readily
understond that, given the very besl of suitable materials, he would
be able to do even betler. But with the finest anastigmat some
photographers would fail to produce good work, because their
knowledge of the instrument they are using is scanty and insoffi-
cient. It iz with the idea of educating lhe photographer to the
possibilities of his lens, that the present volume is issued, and a
careful study of ils pages will do much to improve the worker's
rnowledge, and through that, his work. Lenses of all types are
considered very fully, and their possibilities and limitations ex-
plained. DPortraiture in the studic demands certain qualities in
the lens, which qualilies are not alwayy found in the moderu
anastigmat, bul the auihor advises the use of the modern purirait
anastigmat, as he considers it a great improvement upon the
Petzval type of lens. Soft-focus lenses are not dealt with in this
volume, their qualities being explained in No. 154 of the series.
To the worker wheo is endeavouring to pget the best out of his
apparalus, we commend the present volume for careful study, The
** Photo-Miniature ™ series of booklets are obtainable from Messrs.
Tennant & Ward, 103, Park Avenue, New York, price fifty cents,
or Messrs, Houghlons®, Ltd., 88, 89, High Holborn, London, W.C,,
price ls. 8d. .

La Tecuwique CrveMatoGRAPHIGUE.—DPerhaps the most complete
ireatize ever published upon Lhe details of the manufacture and
display of cinemalographic piclures is this velume, in the French
language, bearing the above Ltle, from the pen of M. Leopold Lobel.
Throughout the 35 pages of profusely illustrated text M. Lobel
goves his readers the history of cinematography and the apparatus
involved, together with ils very latest applications. The mechanizm
ef all the most popular types of projector is most fully explained,
and many exceéllent illustralions and diagrams are given.
iluminant is carefully discussed, and various types of electric arc
I:mps and machinery for pgeneraling the necessary corrent are
ceacribad. :

The oxy-acelylene system of illamination, which is extremely
veeful under conditions where electricity is not available, is very
fully described, methods of manufacturing end purifying the gases
being given. The arrangement and setting of the studio claims a
chapter to itself, while the methods of artificially illuminating the
studio are very- fully described. Many types of cameras are dis-
cussed and their advaniages explained, while the great variety of
camera stands, with their numerous and intricate adjusiments, are
given very full attention. The chapters upon development and
printing of both the negative and positive film are alily wrilten,
and should prove of great interest to photographers who ‘cater for
this class of work.

A chapter deals with the toning of the positive film, and formule
arc given for both chemical and dye toming. The book ia full of
grod advice for the production of the cinematograph picture, and
will commend itself to all workers in this direction. The volume

is oblainable from the Librairie Dunod, 47-49, Quai des Grands-
Augustines, Paris (VIe), price 32 fr. ; .

Protocnaris or THe Bavk ofF EvcLawD.—A correspondent writes
to say that the work of heightening the Bank of England is to be
commenced this mouth, and that photographers who wish to secure
a last negative of thia world-famous corner of Tondon shoald lose no
time in securing an exposure.
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tion of three identical images upon one cinematograph film ;

ordinary acid fixing bath 1o remove the silver eampound, Too Printing is carried out in daylight until the image is v K
long in this bath is not advisable, as the bath attacks the | scen in a brownish eolour; it is then rmnu_tcd from the pring. ik
image left, and gradually dissolves it away. After well wash- | ing frame, well washed for half an hour in frequent change, Bl
ing, it should be placed for one or two minutes in a 1 or 2 per | of water—not running water. The film should then he
cent. solution of hydrochloric acid; the colour is converted Ly | immersed in the following solution :— for
this int:? a brilliant gmonish—hhm._ The plate should now be Magenia-red dye 16 pre. a
'E-n_ﬂéml in repeated ehanges of boiled or distilled*vwater and Hot water 4 ozs, e
ried. Acetie acid 10 mins, wa
To produce the yellow image, a positive transparency {rom - , . i fea
the blue filter negative is made with films, using either the for about twenty minutes, so a5 1o give the chromated image B3
roll film variety or one of the flat films now on the market. plenty of time to take up the dye. Rinsing in water made an
If dried after fixing and washing,” it should be thoroughly acid with acetic acid until the high lights are clear of the dye
wetted and placed in the following bath:— completes the operation for the red film. ,
Stock Solution. We now have three positives in their respective thiree
{A) DPotassium ferricvanide ........ccoee 124 pgrs. colours, namely, Ulue upon the glass, and a yellow and req
Wiiter. biiled o dimbilled =i 31 ans film, and all that now remains is to superimpose the tliree
(B) Lend 'nit.rnt.a ________________________ 121 grs images an top of one another to complete’ the picture in all i:«
Water, boiled or distilled ............ 3% oxs natural heauty. ) . )
Working solution A 1 oz, 6 drs., B 95 mins. Acctic acid, a The hlue slide is first '|I'|'._I.{'E!1_1:I'I. a retouching desk with the
fov tIrup': This bath should*ho filtered if it hecomes turhid. film uppermost; upen this is laid the yellow image, and moved
The film should not contain the slightest trace of hypeo, about until tho two images are in regisier; a little touch of
otherwiza ipots will farm. The image will bleach out ‘wﬂitll', seceotine is placed on the underside of each corner of the film.° thr
and then appears to be intensified to a notable extent, and for | and the two pressed well into contact, o cover glass is laid nio
this reason the transparemcy should not be developed too | OVer, and the whoie put under pressure for: abott 2% howrs hax
strongly. When Uleaching las penetrated through the for the glue 1o dry. Ln_‘r%n_g Mg j?e"w' gt s]1luu1d be dc.'“" rad
emulsion, well wash until all trace of yellow stuin has dis- | it darlight, as it is very diflicult ta'see the yellow image during ey
appeared, then place in the IﬁE1nu'ifag bath for o few | Artificial light. We now have the picture in two colours, and Bur
Pl :_:_ if carefully superimposed no fringing of the colours will show. | of
Stock Bolution. z It now remains to fit the red over the green-image, which is fﬁc'
Potassium bichromate veererne 37 EFS done in exactly the same way as with the yellow film, but i refi
WatEE  oooroooooeeeossi P et this case the picture will be seen in all its original colours; the
Take one part oF shiove do wiia part e after cementing the corners and leaving to dry under pressure F.
Wash again until all yellow stain has gone e high for 24 hours, the picture is masked and bound between a cover not
lights, and dry. Varnishing this film with one of the trans- o wikl lamara, siph: ; : ; :ie'
parent varnishes on the market renders the image more Anyone making these transparencies for the first time will e
transparent Lo astonished at the results—shadows are transparent, high Ek-!
It iz in printing from the green fiiter negative for the red light with colour, and the resulting picture more or less under ck;
¥ = s
eonstituent image that rather more skill is required. Old and the control of the worker. : tior
useless films should be fixed out in hypo with a little potassium _The abovd operations suund mare difficult than the opera- cole
i i T S e e fog, well washed, and tion really is, and the author trusts that it may be the means owi
dried. Ther are then immersed for two 111]-.1:111‘.("5 in the i'c,v,llow- of inducing many othars to take up this branch of phate- the
ing solution as 80 deg. F.:— graphy. The dificulties, if any, a-e easily overcome with a alw.
Ammonium bichromats 9% s little practice and patience, and when once a fair start has _rﬁh
Strong sulphuric acid g dn;ps been made, and the suliject thoronghly grasped, there are bt illue
W oian | Gaieie e e Y few whe will have any desire to abandon the work. E::;
Rinsed in clear water and dried in the dark, Frenenie (. Trrrox, u; t
thei
the
7 at «
pris
THE GORSKY CAMERA FOR COLOUR tigh
CINEMATOGRAPHY.
[The patent specification, No. 185,161, for the optical system of a camera for colour cinematography, invented by Professor S. M.
de Pmcnuldmu Gurslfy, and prevulmsl_\r mentioned in the Coloar Photography ** Supplement ** of January 6, 1822, p. 4, ha: new
been published. This system consists of three rhomhoidal prisme, cemented together to make one combination prism, which is
a:rrangtd in i_:]‘ﬂlll.[ﬁli_l]hrcf separate leﬁslsyslﬂms. Twao of these prisms are coated with a reflecting band of silver, and thus three
geparate pencils of light traverse parallel optical paths, and are then taken up by the three lenses. As the distances which the rays
travel are not equal, correction has to be made, eillur in designing the objectives or in adjustment of their focal lengths, but in a
suggested modification to suit a camera taking three separale bands of film this is unnecessary. Three films in this adaptation are fixe
* at unequal distances from the prisms, so that the optical distances become equal. In a furiher modification of the system, two prisms
?I?il:. :El;i::ll!d; ﬂf n i_’lg-tlﬁ.:nﬂ by this I{IE:\HS Jt is clqimﬁd IE]-uaut. ]u. g;ﬁf:ter v‘:ﬂume of ];,g'hl is allowed 1o reach the films. The rw\'zll:?rdf n:;g
ystem is that the original image, received by the first prism, is split into threc separate images before enteriug i
:.]:;e l]}i::s si.;:!:;'n, anlillht leun-ectmm. which are m':de for distoriion, cnusni Ly the prisms, enables three identical images to be recorded uut:
K EETISILIVE EBUTiace. in
i : E : : exan
TuE invention consiste of an optical system for a pholographic | that of the glass, or a parlinlly-silvered surface to act &s a partial COrr
- camera, comprising o series of rhomboidal prisms arranged in such | reflector. The reflected rays are possed through lenses sitpated AL A
Siome O that the light-tays from the object are reflected s0 as tv | varying distances from the prisms and the sensitive surface of the in tl
crm three identical images on three picture arcas of a sensitive | film or films. mod
‘“rf?“- The parallel faces of the prisms, which are coplanar, are Fig. 1 illustrates a method suitable for the simultancons produc: eqg
_ provided with a substance having a refractive index differing from



¥

w
is
ea
¥a
ed
ns
of

ng
ed

rtial
d at

wduc-

November 3, 1922.]

THE BRITISH JOURNAL Uk

"

PHOTOGRAPHY. [Supplement] 43

Fig. 2 illustrates a method suitable for the simultaneous produe-
tion of three identical images upon three separate cinematograph
films ; ;

Fig. 3 is o modified form of Uhe invention illustraled in fig. 2.

In fig. 1 the film passes through a gate frame, A, of the usual
form having three apertures, A,, A, and A,, each corresponding to
a picture area of the standard cinematograph film, and arrangad o
esposs threa successive picture arcas. The film, B, is moved for-
ward by intermittent mechanism, which is adapted to move the film
forward at each shift a distance corresponding to three pictura
spaces. A suitable abjactive, C, is placed in front of each-aperture,
and in front of the objsctives a prism, D, is provided comprising

three separate prisms, D,, D, and D,, of rhomboidal section
mounted in one frame, E. The separate prisms, D, D, and D,,
have one pair of their parallel faces coplanar. The rays of light
radiating from the object, O, strike against a primary reflecting
eurface, F, of Lthe prism and are reflected on to secondary reflecting
surfaces, F,, F, and F,, which in turn reflect a certain proportion
of the light-rays through the objectives, C, on to the film B. The
secondary reflecting surfaces, F,, F, and F, are situated at the face
of each separate prism, D, D, and D,, remote from the primary
reflecting surface, F. In this manner three images are produced on
the film, B, without lateral parallax. ;

As the distances the rays travel to each seclion of the film are
not equal, corrections should preferably Le made and the linear
inequality or longitudinal parallax be compensated. By allowing for
the eorrection of this distortion when designing or caleulating the
objectives, C, or by the adjustment of the focal length of the
objectives, images of the same size are cbtained, at the expense of
clearness, One of the images may be probably of colour sensa-
tions not so accurately focussed while the others important in
colour photography arve slightly indistinet. It is obvious that
owing to the necessity of compensating for longzitudinal parallax
the objectives, C, will move different distances when locussing, but
always in definite relationskip to each other. If desired this definite
relationship may be maintained by mechanical means. Another form,
illustrated in fiz. 2, is an apparatus suitable for the simultaneous
production el three identical images upen three separale cintmato-
graph films, An optical system is provided of similar construction
to that described. The difference is, that the objectives, C, and
their corresponding gate frames and pgates, A, A, and A, lor
the three films are arranged in planes parallel to each other, but
at different distances from the central axis, G, of the combination
prism. This arrangement enables the length of the path of the
light-rays from the object to the films to be the same in each case

r Fig. .

and thus eliminate errors due to longitodinal parallax. Another
advantage is that objectives, C, of the same focal length may be
used to produce identical images. The films are moved forward by
intermittent mechanism, which in contradistinction to the previous
example, is adapted to move the films at each shift a distance
corresponding te one picture space. =

As in the first cxample, the lengths of the paths of the rays
in the prisms are different for each image, but in this case and a
modification thereof, the degree of distortion is corrected Ly
equalising the lengtha of the rays in the substance of the prisms,
D,, D, and L1, and the air in such manner that the length of

the medium passed through is the same for the three images.
This may be done by placing a correction component. H, between
the prisms, D, and D, and the ohjectives, C, this component,
H, preferably eomprising a prism of suitable length and of the same
material as the reflecling prisms, D, I, and D,. In this case’
all three objectives, C, 1lm'ing the same focal lengths can have
the same corvection due to priem dislortion. In cases, however,
where absolute correction is not essential the correction of the
objectives, C, for prismalic distortion can be neglected and ordin-
ary photographic lenses may be used,

n a modified form, as illustrated in fig. 3, the prisms, D, may
comprisa two separate prisms, D, and D, of rhomboidal section
mounted in one frame, J, and having one pair of their parallel faces”

coplanar. The prism, D, bearing the primary reflecting surface F .-
(figs. 1 and 2,) may be eliminated and the prism, D,, which corre- "~

sponds to the first of the secondary prisms shown in figs. 1 and 2

may be adapted to permit rays to pass through the first of the = |

series of objectives, C, on to the first film area, K. In addition te
this a proportion of the rays from surfaces L and L, are reflected
through the second of the series of objectives, C, on to the second
picture area, K!, and a second prism, D,, which reflectz by the
surface, L,, the rays through the third of the series of objec-
tives, C, on to the third picture arca, K,. DBy reason of the sur-
face, T, which corresponds to the primary reflecting surface, T
(fige. 1 and 2}, permitting rays to pass one of the secondary re-
flecting surfaces is eliminated, and thus more light reaches the
sensitive gurface of the films K¥ K, K,. The regulation of the
amount of partial reflection from the secondary reflecting surfaces
and the penetrability of a proportion of the rays through the
secondary’ reflecting surfaces may be cartied out, by the pro-
virion at - the reflecting surfaces of a substance having a  re-
[raction index differing from that of the glass, or hy
ruling a metallic or other suitable partial reflecting surface on the
secondary reflecting surfaces.  Thus a portion of the rays of
light may penetrate the mirror, while others are reflected.
The total reflecting surfaces of the prisms are, of course, plane

. Fig. 3.

mirrors, and may either lLe silver-plated or simply blackened cn
their surfaces. When using ordinary photographic objectives the
correction of Wie distortion of the images may be effected either hy
placing a sphere parallel lens or lenses in front of the system of .
prisms or in front of each objective so that the images are dis-
torted, the distortion being such that when combined with that

due to the system of prisms they will counteract each other. The
lens which is referred to as a sphere parallel lens has curved
surfaces-which, if extendgd, would form concentric spheres,
Specially designed objectives may be used which corvect distor-
tion due to the prisms. In this case the three objectives used are
calculated so that their focal lenglhs are corrected for umse with
light-rays of a definite wave length, corresponding to those rays
passed by the light-flters used. Functions are also introduced for

the compensation of chromatic aberration of the rays of the spectral -

area corresponding o the colour of the light-filters, but the general
chromatic aberration of other rays is meglected. The prisms way
be attached to each other by means of Canada balsam, which has a
refractive index equal to that of the material of the prisms. The
partial reflecting surfaces are protected and the light-filters are
situated in suitable positions. ]

COLOUR PHOTOGRAPHY IN SMALL SIZES.-

StwcE owing to the present high cost of colour screen-plates there © :

is & tendency to work a smaller size, the 3} x 2§ size may
now be regarded as quite salisfactory. The picture, if cut down
slightly, is quite useful. for colour slide-making. Colour photo.
graphy in these smaller sizes demands some precautions, and ™
some notes upon these may perhaps be “of service. \
The 44 x 6 em. or vest-pocket size is almost too small for
colour photography, while the saving in cost is not great when
compared with the 3 x 2§ size. Perfectly good work may be
dofie with a vest-pocket Kodak adapted for plates, but there




