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died ; and his expensive apparatus was sold by Auction for some-
thing like £15. Since then numbers of inventive brains have taken the
matter up, viz. : Lumiere Frerés, of Lyons and Paris, Mr. Paul and others
of London, were the first to introduce it publicly into England. The
principle of the machine is constructed to show motion in its various
stages of action. The action makes the figures as it were appear station-
ary, yet full of life. Most machines have shutters to shut out each
picture during every stage of its movement, but unfortunately they
cause a great amount of flickering which is very distressing to the eyes
and will often cause nausea and headache, in fact some of the machines
are so badly constructed this way that an audience becomes wearied
and tired of the performance. So exhibitors should note this defect
and have little to do with most Shutter machines, otherwise their
reputation will be damaged. The only way to avoid this unpleasant
defect is to dispense with the shutter altogether, and the only machine
that does this effectively is Mr. Hughes’ Moto-Photoscope, which is the
only perfect shutterless machine extant (illustrated, particulars will be
forwarded, price 2d.), and a great improvement on any other shutterless
machine on the market. It really makes a Living Picture entertainment
enjoyable.

Where films are printed very darkly and with dark backgrounds
in order to improve the contrasts it may be desirable to use a shutter,
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not a large one that covers half the picture, but a small one con-
structed on such precise geometrical lines that it shall work very
perfectly and cause as little flickering as possible. In view of this
and on account of the beautiful and accurate mechanism of the Moto-
Photoscope, we can adapt one of this character which moves with such
rapidity and in such an exceedingly small space at each revolution,
that it causes no discomfort to the eyes whatever, in fact, it is reduced
to nil which will be a useful addition to a shutterless machine. It
takes on and off very easily, and can be adjusted in a few seconds
during an exhibition. The cost of this addition extra is 30s.

But do not use it only in the case of exceptional films, for remember
no niatter how small the shutter is the impression is always left on the
retina of the eye about one-tenth of a second, but as before stated,
with dense films it will be found very useful indeed.

(Extract from Amatewr Photography, May 28th, 1897.)

After commenting on other machines it says:—“But Mr. W. C.
Hughes, of Kingsland—there is no necessity for further introduction —
goes one better than the translucent shutter, for he uses none at all.
He says, and with reason, that the best way to do away with the dis-
tressing flicker is to abolish its cause. Certainly, no one will dispute
that, but those who have had experience in Cinematographs naturally
ask, how ? They say that if you have a representation on a screen of a
film that moves—even though intermittently—through the Lantern,
the result of that movement must surely appear in a series of straight
lines above and below every noticeable point in the picture. That is
so, says Mr. Hughes, unless you can move the picture so fast, and leave
it stationary for so long between the periods of motion, that the move-
ment is undiscernible. And that is what he does in his machine, and
he does it in a very ingenious manner. Instead of employing one, or a
series, of intermittently moving sprocket-wheels to drag the film for-
ward in a series of jerks, he keeps the machine running steadily. Then
in the interior is a little eccentric of peculiar construction, very like the
“dog” of a turning-lathe, and this jogs the film at every revolution
and forces it forward to ome little picture. It remains in a loop until
the next jog comes, when it moves forward again, for the greater part
of the slack has been taken up by the steadily moving train of cog
wheels,”
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The machines now are legion, but eight-tenths of them are not worth
the brass they are made of, being clumsy, inefficient, badly constructed
and noisy, like the clanging of a hammer in a blacksmith’s shop or the
rasping of a piece of iron on a nutmeg grater, the inventors in many in-
stances being mere tyro’s without any mechanical knowledge whatever.
The most successful and perfect machine of the future will be the simp-
lest and the least complicated ; the others must be avoided. The more
simple the most effective and the best for results. It is absolutely
necessary to have high-class engineers work, not as many are made, very.
indifferently—the working parts only stamped brass and the fittings un-
even, and not true —because great strain is put on all working parts on
account of the rapidity with which they are revolved, that unless scien-
tifically constructed and well made will always be a failure, twelve to
fifteen hundred pictures passing through the machine in less than a
minute sometimes. Purchasers should see at a glance whether a machine
is thoroughly well-made or not ; if not thoroughly well-constructed have
nothing to do with it. To describe the machine more fully would
be waste of time, there are dozens on the market all aiming to the one
end, perfectly or imperfectly as the case may be, therefore purchasers
should be chary and invest with their eyes open and secure one from
a specalist in optical projection, in order to insure success, and not as
many do seek advice of itinerant dealers, commission agents, who
may be quite ignorant of technicalities. Some of the machines tear
the Films dreadfully and utterly spoil them in a month. It is said that
one of the Cinematograph machines tears the Films so badly that they
do not sometimes last a fortnight. On the other hand, there are several
which do not tear or injure the Films in the least. Many of the
machines are an infliction, and the public are becoming tired of
them because they project the living pictures so badly that the name
of an Animated Picture Show—as it used to be in the case of a Lan-
tern Show—is sufficient to drive people miles away ; but an exhibition
given with a perfect machine, without the shutter, or, if any at all, a
suitable one, together with first-class pictures, is a real pleasure, and a
treat, and will always be welcomed with (1elight either publicly,
privately, at home or abroad. The optical systems and iliuminating
mediums play an important part in the matter. The lenses and con-
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densers should be so arranged as to pass the greatest amount of light
through the film to the screen. The front lenses should be about 2-inch
back focus, and the condensers short focus. The film is placed between
these at a suitable distance, in order to intercept the cone or rays of
light formed by the latter at a point where nearly all shall pass through
with comparatively little waste. Between the film and condenser there
should be placed a glass trough filled with water. The addition of alum
that so many think useful in effecting the heat rays is not necessary ;
water alone is sufficient. The Celluloid Film should not be allowed to
remain stationary before an unprotected light, otherwise it may become
injured, but in fixing or adjusting the Film there will be sufficient
light reflected to enable the operator to see what he is about.
To be candid, the audience should never see what is going on

either before, during, or after an exhibition, it is unprofessional and

S
slovenly. The cleaner and neater it is done the more it is appreciated
by those the other side of the screen. During the change of fllms it is
better to interject an art picture either from a separate projecting
Lantern or alternately in the machine itself providing such arrange-
ment. It is unwise to leave an audience in darkness, neither is
it desirable to give them the full glare of light from the body of the
Hall, or it will be difficult to see the cinematograph picture. After it has
been fixed on the sprocket wheel ready for transmitting to the screen,
have a number of Films ready to prevent a wait, or they can be joined
together and shown simultaneously one after the other. The joint is
made by scraping the gelatine from the surface of one Film and painting
the bare celluloid both of this and the piece to which it is to be joined
with acetone solvent, and when the surfaces so treated are placed to-
gether and pressed with a proper pressing machine they will stick firm-
ly together. A good machine for doing this can be purchased for 30s.
The illuminating medium is a very important factor in producing the
Animated Pictures on the screen. The electric light, if available, is the
most powerful, the limelight undoubtedly, comes next, and with a proper-
ly constructed mixed gas jet, a suitable condenser and front lenses a most
satisfactory result can be obtained. By this means a picture can be pro-
duced 16 feet square from the standard sized films, which are only 1}
inches wide. This, of course, is very extraordinary since this little picture
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can be magnified over 2,000 times if desired, and look well. No one should
show less than a 10-ft. picture, and this not too close to the front seats.
The next important feature to consider are the CELLULOID FILMS,
and their perforations. These can now be had by hundreds, there being
such a variety of subjects; but the great point to observe is to obtain
good attractive subjects, well exposed, well developed, and well toned,
also true Edison guage ; hundreds of these fllms published in France,
Germany, etc., are catalogued as Edison guage, but when accurately
tested are not so. Just a little out will spoil the entertainment,
if the perforations are not accurate to a nicety they will jump up
and down and not produce the true living movements. Some
foreigners seem to have a difficulty in guaging these correctly. They
get fogged in their calculations of centimetres and inches, neither
do they allow sufficiently for the shrinking of the Film during the pro-
cess of developing, however, in order to obviate this the Moto-Photo-
scope permits of another Sprocket wheel to suit the Foreign gauge,
which can be fixed in less than a second, without interrupting the show;
therefore the Edison or any other guage can be adjusted to the same
machine during the performance. Thisis very important, as some of the
French Films are the best for character and animation of any published.
Having explained these points, the next for amateurs and exhibitors to
consider, should they care to do so, is

How to take the Living Pictures and Develop them.

This is by no means a difficult task. There are several good cameras
on the market. The taking and developing same—very simple. To
expedite matters, amateurs should buy their films already perforated.
The only thing to be done is to place one in the camera in the dark
room, close it up, then take camera and point it to the object
or objects you intend to take, having previously fixed it on a solid
stand, turn the handle at the rate according to the -movement of
the object being taken, and it is done. A little practice with Bromide
paper will help the novice, which can be developed in the ordinary
way, and show the operator where he is at fault, as this saves at first
spoiling a celiuloid film. Supposing a subject has been taken success-
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fully, you remove it to the dark rcom, where you have suitable apparatus
for developing the film. The simplest and best known being the
following :—After removing it from the camera you then wind it round
a large drum or metal cylinder, about 3 feet long and 12 inches in
diameter. This is pivoted at the centre and revolves in a wooden bath
lined with metal, which contains the ordinary developer, the usual
Pyro Soda, being the most suitable and least expensive. After you
are satisfied that the film is properly developed, you then wash it under
the tap with clean water for five minutes, revolving it all the time, then
place the cylinder in another bath containing Hypo, revolve this
also for about 15 to 20 minutes until it is fixed, then place it in another
bath under the tap or taps soarranged that a good flow of water runs
over the entire length of the cylinder, by again revolving this for about
an hour, it is ready for drying, which is accomplished by removing the
film entirely from the cylinder, and placing it on a number of pegs,
celluloid side down to prevent injury to the sensitive portion, when
thoroughly dry, it can be rolled up ready for the projecting machine.
The process is exceedingly simple, and amateurs need not fear trying
their hand in this direction. The requisite apparatus for this process,
viz.: the cylinder and three baths costing £6 10 0.

After the films are boxed, store them in a suitable place not too dry, a
slightly damp corner is the best, otherwise the Emulsion Film may peel
off.

In order to project films and to take by the camera negative
films thoroughly satisfactory, don’t attempt it with a double appara-
tus of projecting machine and camera combined, this would cause
anxiety, for instance, although the Bijou living picture camera will
act as a projector, to do it it has a shutter, therefore you get the
usual flickering, moreover it would take time to convert it and then not
do so well or so perfectly as the Moto-Photoscope, which is a specially
constructed projecting machine. It is far better and more certain to
have each machine separate to perform its own special work. The
combination will not do the two things perfectly, only the one, the
other an apology for it.
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Having given a brief outline of the manner of projecting and produc-
ing animated pictures on the screen, the next point to consider, viz :—

1. What is its commercial value ?

2. Commercially, providing exhibitors have a first-class and re-
liable machine with choicely selected films, they may
rely upon doing a good business at all seasons.

3. By hiring same to private people.
4. By selling machine films and accessories.

5. By arranging, on loan, outfits to large stores and others for
advertising purposes.

6. By cultivating a taste for this class of entertainment at institu-
tions, bazaars, schools and evening parties. Any amount
of business should be done in hiring during the usual
festival seasons, upon reasonable terms of course, but it
must be good and devoid of the flickering shutter, so dis-
tressing to the human eyes and temper. Any local event
of unusual interest can be taken and shown. The exhibitor
if he possesses a camera can take the subject on the spot
and so enhance his reputation.

Large business establishments last winter gave displays daily in order
to attract and gain reputation, but unfortunately many were such
wretched exhibitions through hiring fourth-rate itinerant showmen,
that it rather detracted than otherwise. To be a pleasure, what-
ever is done must be done well and faultless. An exhibition of
animated photographs done well is a charming and fascinating thing
that will attract all classes. They will come again and again to see
these living pictures, so to speak, projected on a screen which are
realistic and full of animation and life. The writer and others are
never tired of looking at them when a shutterless machine is used, but
they are distracted, no matter how excellent the film is, if it is spoiled
by the flickering of the dark shadow that is cast over the pictures by
most shutter machines, which is indeed a painful thing.



ILLUMINANTS FOR USE IN THE
CINEMATOGRAPH.

THE: ELECGTRIGC ~LIGH:

This of course is the most powerful that can be used in the projecting
Lantern, but unfortunately it is not always available, and if it is a
suitable lamp must be used according to the current at hand, otherwise
failure will be the consequence; but providing all things are acces-
sable—well, use the electric light but not too strong if it be a small
picture, for too much light is as bad as too little, but after a few trials
and experiments the best results can be attained for either large or small

pictures, but for all ordinary purposes the

LIMELIGHT

answers best- with a properly constructed mixed gas jet, say 1,500
candle-power : a picture, 16 feet in diameter, can be obtained. There
are several forms of mixed gas jets on the market, also the Blow-through
Jet will give very good results on, say, 6 or 10 feet pictures.

ETHER SATURATER FOR ETHE-OXO LIGHT,

having so far improved, is now a safe and reliable piece of apparatus
for producing the ethe-oxo light in places where it is difficult to obtain
hydrogen ; it gives a very brilliant light, and comes very near to the
best oxy-hydrogen light, and forms a valuable addition to the profes-
sional showman when travelling with a Cinematograph machine, ete.
The present form of Saturaters are absolutely safe, with one or two
exceptions. These should be purchased from a reliable well-known
practical man, and not from itinerant dealers. The only safeguard
necessary is not to fill the reservoir with ether near an open light—
safest in the open air, and then no danger can possible arise—not like
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an operator did in Paris. It is absolutely necessary that the greatest -
precaution be used in every direction when dealing with volatile spirits,
such as ether, petroleum, benzoline, etc. There are Ether Saturaters on
the market so primitive and flimsy in construction that unpleasant
experiences have been the consequence. It behoves every user of a
Saturater to thoroughly understand the apparatus, and n;)t attempt
to use it publicly with a Cinematograph machine until it has been
mastered thoroughly in private. (This is no more than ordinary pre-
caution). Therefore, with a good Saturater, as suggested, no accidents
will occur. The next that gives a very good result on a small scale is

ACETYLINE GAS

has been used for lantern purposes, and gives a light according to

the number of burners used—about one-third the brilliancy of the or-

dinary Blow-through Jet. There have been several very serious
accidents with it, but with proper care and with a scientifically
constructed generator it may be considered comparatively safe ; but,
there are many objections to it, and should only he used where it is
not possible to obtain any other illuminant: far better to work the
ethe-oxo light, as oxygen can easily be made either from an Oxygen
generator, or used from a Gas bag. For small pictures, say 4 or 5
feet, very fair results may be obtained from the

PAMPHENGOS OIL LIGHT,

which is absolutely safe and the most perfect and brilliant oil light
extant. - This lamp is so well known that it requires little description
here, but those not knowing its technicalities and value can have par-
ticulars forwarded post free.

Is there any danger connected with an exhibition of

animated photography ?

None whatever !—that is if fools are not allowed to step in where
wise men dare to tread. Since the late Paris disaster many people
have become a bit scared, but they need not, simply because they only
look at things superficially and not theoretically, nor take into con-
sideration sufficiently the laws relating to cause and effect. Up to the
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present there have been no accidents in England of a similar kind.
Accidents only occur through gross carelessness; for instance, if
anyone is foolish enough to fill an Ether Saturator near an open
light of course there will be a flare-up, particularly if it be in a
match board building, i.e., if a person takes a lighted taper into a
closed room to find out an escape of gas, there must be an ex-
plosion, and so it is in every direction where individuals are deal-
ing with combustibles explosives, machinery, ete. It is ignorance
and want of knowledge that causes so much mischief in the world.
A law should be passed to prevent inexperienced persons from dabb-
ling publicly with things they virtually know nothing about. They
should be compelled to pass an examination, failing this, and an
accident occurs, they should be punished according to law, and that
severely. It is monstrous that people’s lives should be jeopardised with-
out some protest on the part of the general public, in order to preserve a
safeguard. It is really astonishing, considering the class that are allowed
sometimes to manipulate the limelight in theatres, music halls, e.c., ete.,
there have been so few accidents, and in the matter of cinematograph
machines the hundreds that are used nightly and no accidents, augurs

well for the safety of the show, nevertheless it is well to be careful.
* Therefore a few hints to those interested in such work may be useful,
viz. : if an ether saturater is used, do not fill it near an open light ;
with regard to the celluloed films, the best plan is to allow them to
fall whilst passing through the machine into a suitable receptacle,
the best for the purpose being a water or fire-proof sack—a metal
box will do—which should be fixed close to the mouth of the
machine, or wind each film automatically as it is unwound from
- the spool. An arrangement of this kind can be made and ad-
Justed at a small additional expense. Do not throw a lighted taper
among the loose films. In conclusion, if these simple precautions
are carried out there is perfect immunity from danger, and not
one person need be in the least apprehensive, but can enjoy one
of the most charming optical illusions ever produced before the publie,
provided the Cinematograph machine is a good one, the Films per-
fect, and the whole manipulated by a reliable, competent, practical
operator.



A GREAT SUCCESS

Prof. Malden, F.R.G.S., says :—A Great Success. The Machine
words beautifully, and brought down uproarious applanse. The people |
with one accord say it is the best they have ever seen.

Hastings and St. Leonards Observer :—Part III. consisted of a
series of Animated Photographs. Professor Malden explained that this
was the first time this new instrument had been used, and it had been ;
designed to lessen the flickering of the picturés by the shutter. The
photographs were admirable, and elicited most enthusiastic applause.

The Herald .—Empire TuEATRE, BARROW. Novelty succeeds novelty
at this Theatre, and for the present week Mr. J. A. Johnstone has
secured an engagement, for six nights only, of a new invention of ani-
mated Photographs, called HueHEs’ ¢ Moto-Photoscope.” It is abso-
lutely the best improvement yet made.

From a Devonshire Paper .—TuE AssEmBLy Rooms, PataNron. The |
chief feature of the show was a new Cinematograph—Hughes’ Moto- |
Photoscope—exhibited by Mr. C. Howard, who has secured one of the |
finest machines seen in the West of England. There are a number of
graphs being exhibited, but if a shutter is used, the flicker is simply
painful. In Mr Howards’ this fault is practically removed. It is the
simplest and yet most perfect invention, and no one should miss the
opportunity of seeing it. Of the films, Lois Fuller in her serpentine |
dance is a wonderful production. The audience could easily believe |
the American Danseuse was actually on the stage so perfect is the |
machine. The American Horse Bazaar and the Jubilee procession give
a good idea of Horse Photography. We advise all those in search of
something good to go and see this marvellous piece of mechanism
cleverly manipulated by the proprietor.

TEERE: FEERE OB

HUGHES ‘MOTO-PHOTOSCOPE

For Bazaars, Soirees, Evening Parties, &c.,
Particulars and Terms on Application.

W. C. HUGHES, Brewster House, 82, Mortimer Road, Kingsland. N.
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2 HE LANTERN has long since ceased to be a toy, or regarded
as a plaything ; as an educator, it now stands in the front
| rank. Lecturers and teachers are now rapidly making use
of it, dispensing with cumbrous diagrams, and by means of well
illuminated pictures, attract the attention of the audience, in a manner
quite unattainable by any previous method. Physical Geography,
and the Natural Sciences, are taught in a more graphic and impressive
style by the aid of the lantern, than was possible by the old routine.
Teachers are fast recognising this fact, School Boards are slow to intro-
duce lanterns generally, from no other cause, than the fear of it looking
too juvenile, and also the unwillingness of teachers to take to anything new.
In this respect our American cousins are far ahead of us. The impression
made on the mind by seeing the actual place or object in front of the
pupil, is without doubt the best means to help retention of the lesson.

The “ Gilchrist trust” have taken the matter up, and send teachers
suitable lanterns for this purpose (we shall refer to this later on).

The name which has been almost universally associated with the
lantern from its very beginning, is that of Athanasius Kircher, a Jesuit
priest, who flourished about the seventeenth century, and is mentioned
in his work “ Ars, Magna lucis et Umbre,” which shows a lantern or box
with the oil lamp suspended by a chain, and the said lamp carries a
rude reflector.

Little can be found on the Magic lantern between the seventeenth and
nineteenth centuries, when we find it ‘again mentioned by Sir David
Brewster, in a book entitled “ Cabinet Cyclopedia ” in 1831. He states
that the Magic lantern, has an argand burner, and that the light is



increased by the aid of a powerful reflector, which appears according
to the illustration larger than the entive lamp. He also states, the
* Phantasmagoria ” is nothing more than a Magic lantern, in which the
images are received on a transparent screen, which is fixed in view of
the spectator. The Magic lantern mounted upon wheels, is made to
recede from, or approach the screen; the consequence of which is,
the picture on the screen expands to a gigantic size, or contracts into an
invisible object, or mere luminous spot, &c. i

About this time Professor Phillipstahl, a German, introduced and used
an oil-lighted lantern, using blacked opaque figures.

Mr. Childe, an artist and enthusiast, who afterwards played an
important part in inventing and painting Mechanical effects, was waited
upon by the Professor, and commissioned to paint him figures with
mechanical motions, advantage of which was taken at a later date,
combined with Dissolving, which led to the production of the excellent
results at the Polytechnic Institution.

Lieut. Drummond, in 1826, used an ordinary oxyhydrogen blow-
pipe, with the addition of a ball of lime, on to which the flame impinged,
this was only used for signalling purposes, and enabled him to signal to
a distance of 100 miles. Who first used it in the lantern it is impos-
sible to say, several having made this claim.

The much-talked of “ Phantasmagoria” was brought out in 1848, on
a large scale, and was an immense success, the lime light was used as the
illuminant in conjuction with oil lanterns. All the subjects at this time
having opaque back grounds around the figures, it was brought out at
the Lyceum Theatre. A description of this illusion is as follows :—

Professor Phillipstahl commenced his séance, by appearing on the
dimly lighted stage with a small lighted lamp in his hand, saying
“Hush de ghost, de ghost,” with the idea of adding all possible mystery
to the proceedings, he would then put the lamp out and retire. The
Curtain then quietly rose, and disclosed a mass of clouds, which
slowly opened exposing a ghostly -figure, which appeared gradually to
increase in size, and advancing, as though about to come amongst
the audience, it finally retired, clouds covering the phantom, other
figures then took its place ; some of a horrible character appearing
and vanishing in like manner. He informed his audience that he could
produce any departed relative at will, and as the figure was so enveloped
in drapery, there was no fear of recognition, or contradiction. This was
a great success,
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The Polytechnic at this time, spared no expense to continue the
success, seven limelights and two oil lights were often used for some of
the effects, which were originated and painted by Messrs. Childe & Hill,
and about this time the same gentlemen introduced limelight on Drury
Lane stage for the first time during the period of Monsieur Leon and
Madame Plunket, who danced the shadow dance, the dissolving view
being also used to show a vision in a piece then being performed.

After the introduction of the “ Phantasmagoria ” by Professor Phillip-
stahl, Mr. Childe invented the dissolving view, which he used for
theatrical and public purposes and retained it to himself for many years.
The effect of the dissolving view by the aid of two or more lanterns
was not perfected till 1846. He introduced many mechanical effects for the
lantern, and in 1844, invented and brought out the Chromatrope. When
working his lanterns, he always had a screen surrounding him. And
when using such effects as the vase of flowers, with butterflies hovering
from flower to flower, had as many as five lanterns at work at one time,
a small lantern being held in each hand by the assistants, to give the'
butterfly effect.

Previous to the introduction of the lantern at the Polytechnic, it was
used in the production of the Flying Dutchman at the Adelphi Theatre, as
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far back as 1811. Lanterns of the argand pattern at this period burnt
sperm oil, the smell and mess of which, even now seem familiar.
The Silber argand, burning paraffin was next introduced as an illuminant for
the lantern, and was certainly a stride in the right direction. But the revo-
lution in oil lamps, commenced at the invention of the Sciopticon (fig. 1),
by Mr. L. Marcey, of Philadelphia, which
burnt mineral oil, with two wicks 14in.
wide, the upper portion of the lamp being
a fixture in the lantern, the wick tubes
and cistern alone being withdrawable, the
only objection, and certainly it was a grave
one, was that the glasses would not stand
the heat. This lantern is stiil made, and
is considerably improved. Then came the
Triplexicon (fig. 2), having the wick two
inches wide, with a blown conical cham-
ber, fitting inside a cap made of tin,
which was cut out back and front. These
were found to fracture when suddenly

lt ;\u

heated, owing to the unequal expansion
of the glass. This was guarded against
later, by cutting these chambers into
segments and using two pieces, back and
front of the lamp (fig. 3). The centre
wick was straight, but the two side ones
curved inwards.
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A third wick was then added to the Sciopticon form of lamp, which
has now become, with a little alteration, a sterotyped pattern through-
out the trade as fig. 4.

Fig, 4

The introduction of the Pamphengos may be considered the greatest
success, the segmenfs of glass, impervious to heat, without fracture, are a
great improvement over the blown chamber of the original Triplexicon,
and so far as an oil illuminant is concerned, appears to have reached the
highest point of brilliancy ; if any greater illumination is to be obtained
with oil, it cannot be produced by the aid of wicks.

A Lantern is an optical apparatus, with its lenses and illuminant
so arranged, that pictures or mechanical appliances may be projected or
thrown upon a screen or white wall.

The Body-—The object of the body, or outer covering is to keep
in the light, and to support the optical system. Lantern bodies are
made of japanned tin, sheet iron, and wood—usually mahogany, the
latter having an inner lining of japanned tin, or sheet iron. The best
form of sheet iron is that known as planished Russian iron, coming from
the Russian factories, and is frequently used for the bodies of single
lanterns. It has a neat appearance when new, and saves japanning.
The one great drawback to its use is the liability it has to rust, and
in this humid climate it is next to impossible to keep it in its polished
condition. For India and countries with a wet season, Russian iron
cannot be recommended. An iron or tin body japanned has the
advantage of always looking clean, and does not so often peal or chip
off, as would be imagined, if the body is properly made, and allows
a draught to pass through, it will last many seasons, without the faintest
suspicion of cracking or peeling. When oil light is used, the heat is
taken off by the chimney. When both oil and lime light are used, it is
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advisable to have a mahogany, or some substantial wood body,
well framed up, with clumped and tongued side doors, so that if any
one part shrinks, it will not affect any other portion of the body, or
split, which is frequently the case with cheap and shoddy made bodies,
which are often made of deal, stained to represent mahogany, rosewood,
walnut, etc. A wood body lantern should have an inner lining of iron,
or tin, and should be so constructed that an air space is left between
the body and lining. An entirely metal body should not be used for
limelight, if avoidable, especially if the body is very small, as it becomes
much heated, and it is nota pleasant thing to catch one’s fingers against
in the dark. The writer has cause to remember a circumstance of this
nature. An occasion occurred at which he had an opportunity of using
one of the so-called portable lanterns, in which a blow-through jet was
used ; the lantern was constructed entirely of iron, without any lining
of course, and as small as possible, in fact, just sufficient to hold
the jet and condenser comfortably. Consequently, in less than half an
hour, the lantern became so hot that it was impossible to touch the slide
holder to introduce a fresh frame, as it became heated the metal expanded,
and the greatest difficulty was experienced in moving the carrier, soon
after the condenser cracked,—nothing less could be expected under the
circumstances. Portable single lanterns are just now a craze, and the
user, what our Yankee cousins would call a “crank,” with an unlimited
supply of cash, for renewing cracked condensers. With a Biunial or
Triple, it is quite another thing, as you give the alternate lantern time
to cool, and extra space for the radiated heat.

For use with oil light, a japanned iron body with proper means of
ventilation is all that can be desired, as it has the advantage of being
much lighter than wood. To clean a japanned body that has become
finger marked and greasy : mix a little turpentine and vinegar together,
into this dip a soft rag, rubbing the japanned-work until the grease is
removed ; when thoroughly dry, polish with a leather on to which has
been dusted a little prepared chalk ; when finished, the japan should
be warmed in front of a slow fire, this giving the final gloss, allow it
to cool before handling. If it is necessary to adapt limelight to a pre-
existing oil lantern, all that is necessary is a lime-tray to carry the jet, and
a flat dome chimney to keep the light in the body. Presuming there
is a door at the side and an open back to the lantern for the insertion
of the jet, &c.

It is very convenient to have a small curtain fixed to the back of the
lantern when limelight is used, it can be so adapted that it in no way
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interferes with the working of the jet, or dissolving tap, and shouid be
quite collapsable for travelling.

The best jet for a single lantern, is the cut-off jet, fitted with the
simplex dissolver, which enables the jet taps to be fixed, and the
supply of gases adjusted any length of time previous to commencing.
When the lever A is brought down, the gases are burning on the bye-
pass only. When recommencing, all that is necessary is to move the
lever up; re-adjustment of gases at the jet is not required—the jet
may thus be turned on and off ad /Zibitum without trouble of relighting.

When using a front objective of a greater focus than six inches
(equivalent) it is necessary to use a condenser of a longer focus, other-
wise, the illumination on the disc is unequal. It is advisable, even
when a short focus objective is adopted in a single lantern, to use
a long focus condenser, as it allows the jet to be placed farther away
from the source of heat. The shorter the focus condenser, the closer the
light.

The most suitable carrier for a single lantern, is the “Presto,” acting
as it does, in a way that is as near an approach to dissolving views as
possible ; of course there are many other good carriers, which are
mentioned later.

THE PRINCIPLES OF AN OPTICALLY CONSTRUCTED LAMP.

It is not generally understood that there is a limit to the amount of
flame or illumination that may be used in a lantern. Tt has been
supposed that the larger the volume of flame, and greater the number of
wicks, the greater the light on the screen. This is quite an error, but an’
easy one to fall into. A lamp may be constructed with a dozen wicks,
and yet not give any more light to the screen than a similar lamp with
only two wicks.
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A condenser can only take those rays which strike at a certain angle,
this angle is determined by the curvature and refracting power of the
condensing lens itself, or, to describe the matter more simply, there 1s
only about one inch of a condenser, that takes up the rays of the
illuminant, and that is around the central axis, all rays and illuminants
outside the central axis are lost. If an argand lamp is placed in the
centre of the condenser, its flame is entirely within the radius, but a flat
two inch wick, placed broad-side to the lens, will give very little light in
comparison ; about a third only of this light is used, but if the wick is
placed at right angles to the condenser, it is all but entirely absorbed. Those
familiar with lime light well know, that unless the jet is exactly central
with the condenser, the light is not shown on the screen, or it lights up
the disc unequally. From this it is seen what an important point it is
that the wicks of an oil light are so centred and brought to a point as to
be within the absorbing radius of the lens.

With the Triplexicon almost every conceivable method was tried. The
combination with a straight centre and curved sides was found the best,
and remained long in use, until a fourth wick was added, when the

Fig. 6.

straight parallel form was found to give the best results. If the flames
were allowed to burn straight up, it would be smoky or yellow ; the
flames being dispersed, instead of concentrated. To control the com-
bustion and concentrate the flames, a coneis used (Fig. 7.) Thisis an

i 1101
Fig. 1.
important factor in a lamp, and the part it performs is very considerable.
By this is controlled the amount of air to be mixed and burnt with the
wicks, and if not fitted in the exact position, will make an appreciable
difference in the result. The cone of a lamp should never be interfered
with, and if it becomes injured, should be sent to the maker for repair.
Lamps have been put out of working order through parcels being stuffed
into the lamp, pressing down the cone, this being the case. the wicks
refuse to rise. To remedy a cone that has become pressed too low, by
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some accident, a little pressure the reverse side with the thumb and
finger will replace it in its original position.
We next come to the chamber, which holds the glasses and the air in

which the flames burn, the cone having bent the flames so that they all
converge to the centre, they appear in the chamber as one, instead of four.
The centre of this combustion chamber is on the level with the central
axis of the condenser, this portion is taken up, as it were, by the condenser
and transmitted to the screen. Supposing the number of wicks were
doubled, when burning, the space they would occupy, would be outside
that portion of the condenser where they would be of use. The smaller
the illuminating point the better, by this means the rays are more
centralized, and better definition is therefore obtained.

Thus it is easy to understand why some four wick lamps are no better
than others with three, and why there is such a variation in the Russian
iron lamps of the stereotyped pattern. The number of wicks is not
of important moment, unless they can all be brought within the optical
radius. Wicks placed angle-ways or flat side to the condenser as is
proved above, lose three parts of their light.

RUSSIAN IRON AND OTHER LAMPS.

Fig. o

All these lamps are more or less, modifications of the original
Sciopticon, with the difference that the hood or combustion chamber
is attached to the reservoir.
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" There is a considerable difference in their make and burning powers.
They were first made with two wicks (one inch and half wide only)
converging towards the condenser, then a third wick was added after the
introduction of the Triplexicon, sixteen years ago, by Mr. W. C. Hughes,
and at the present time, a four wick lamp is made ; although the idea of a

fourth wick was cried down by the trade. When the Pamphengos was
first invented no doubt many of these commercial three wick lamps gave
as much light as those fitted afterwards with quadruple wick tubes; as
before mentioned, the quality of the light differs considerably in this class
of lamp. Some appear to be constructed with' care, and with an
attempt to attain something like combustion ; others are no better
than bad cooking stoves, smoking and smelling in a similar manner,
although they are not to be despised at the prices asked for them,
they are principally made in Birmingham, France, and Germany,
by the gross, and turned out in the same fashion as pots and kettles, and
if used in a small room the effect must be very painful, if the contorted
features of the audience are to be taken as a guide, saying nothing of the
soot which comes from the chimney, covering everything. And the
appearance of the lantern is looked upon by the bonne famille as a thing
to be dreaded. The window glass used on the front, and often, on the
back of the lamp, soon cracks, which means extinguishing the lamp and
the introduction of a new glass, and this, frequently flying as soon as
inserted, in the hurry of getting the flames up again. The reflector is



Ii

often used as a substitute for the back glass, thus reducing the risk
of an extra glass cracking. But the reflector is liable to tarnish and
oxidise from the deposit of the products of combustion. A hole cut in
the reflector to enable the operator to see the flame, may loose some-
what of its primary object. These few facts should be sufficient to put
the purchaser on his guard against cheap oil lights. To say every lamp
of this class is as bad as those previously mentioned, would be too
wholesale a condemnation, but one of the weak parts generally is the
glasses, which will not resist heat to the required extent. Nothing is
gained by placing the wicks in any other form than parallel, otherwise
the current of air is not equally distributed to each wick, and therefore
perfect combustion is not obtained. Lamps have been made and
introduced with a greater number of wicks than four, they were not
successful, as they generated more heat, and the gain of light on the
screen was /.

The reason for this has been previously explained, it is not the
number or the width of the wicks that produce the result upon the
screen ; lamps can be made and the wick tubes so constructed that not
more than one-third of its illuminosity will pass the lenses.

A carefully constructed lamp needs no dampers to cause it to burn,
it will do so as a rule without any artificial aid.

If in the case of emergency, the toughened plates have been lost or
put on one side, talc or mica, in very thin sheets, is a very good sub-
stitute, but this retards the light considerably, giving the disc rather a
yellowish appearance, which is detrimental in showing pictures.

DIRECTIONS.

Do not use wicks more than six inches in length, as they become
entangled in each other ; in inserting fresh wicks, which should be well
dried in an oven or before a fire, turn the old wicks out of top of wick
tube, the fresh wick is then placed in the tube and pressed downward,
turning the wick spindle at the same time to the left, until the cogs
on the spindle catch the cotton, turn it down in its place, and cut
level with top of tube, and trim off the edges very carefully, so as not
to allow any ragged pieces to stand out, as these may cause the flame to
impinge on the glass. It is not always necessary to cut the wick for an
exhibition, which, by the by, is not such an easy task as imagined, a
little time spent in this direction is well repaid. After one or two
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occasions, it is only necessary to rub off the charred portion with the
finger, but after several times of using, the charred portion should be
cut off with sharp scissors or trimmers.

OIL.

Best rock, crystal, petroleum or kerosine, which should be emptied
out of the lamp reservoir after each exhibition, and particular care used
in filling, so that no oil is spilt over the lamp, or it will smell badly when
lighted. Cleanliness is very necessary with all oil lamps, and to allow -
charred portions of wick, saturated with oil, to accumulate between the
wick tubes, is to cause the lamp to smell unpleasantly, and to prevent
the proper supply of air.

The lamp glass should fit loosely, allowing room for expansion, to
prevent it cracking. Light up gradually, taking full ten minutes from
the time of starting until the flames are at their full height, be sure the
chimney is pulled out to its full length before placing on the lamp, and
in no case must the flames be turned up until they smoke, stop just
below the smoking point, gradually turn the side wicks up first, and then
the centre ones, a little at a time. The flames are generally seen through
the coloured glass fixed in the centre of the reflector.

In London there is not much difficulty in procuring good oil, but in
the provinces or abroad, it is not always the case,—good oil gives a good
light ; bad oil is the more perceptible in the Pamphengos, because the
lamp is adjusted to such a nicety. Any good mineral oil will burn in
the Pamphengos. Young’s paraffin, Strange’s A1, Sunlight, and other
known makes are good. Pure kerosine is the best, when this is good
there is no smell whatever attached to it, it should be as clear as water.
Many unscrupulous dealers will sell the commonest oil, and because the
buyer is charged a big price for same, he imagines he has got the best.
For the guidance of those who have no idea of the price, pure kerosine
is obtained in towns at 1[- per gallon, and in the provinces 1/6, if
procured specially. Bad oils contain naphtha, and others a very low
volatilizing point, giving a yellow and smoky flame.

No camphor or any foreign substance should be mixed with the oil,
camphor being of a resinous nature, soon fills up the meshes of the wick,
preventing the proper capillary attraction. In places abroad where the

oil is very crude, and no other can be obtained, it is sometimes improved
by adding a tea-spoonful of common salt. e
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The Pamphengos (fig, 11) is constructed on entirely scientific
principles, and the lamp itself requires considerable skill in manufacture,

individual attention being necessary in its construction. Itis so arranged

with the object of giving “perfect combustion,” which is the very
ideal of oil lights. It has a pure white flame, free from smell or smoke.

The hood and cone are so constructed, that the maximum proportions of
atmospheric air are consumed with the hydro-carbon of the oil. Andno
lamp without the chamber and the adjacent arrangements of the Pamph-
engos lamp, can ever bring about the same results. The lamp is perfectly
safe with any mineral oil, as the connection between the lighted portion
and the reservoir is minimised, a current of air being drawn up over
the top of the cistern, and so through the wick tubes. When the
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Triplexicon was first made it was thought necessary to make an arrange-
ment to increase the draught when the lamp was used in a crowded
room or impure atmosphere: the draught arrangement being abused,
it caused smoke, and its use was entirely suspended, as the lamp was
much improved. At the present time, the Pamphengos may be
taken as being as near perfection in luminosity and combustion as it
is possible to obtain.

The conoidal glasses in the Pamphengos have never been known to
break under the heat, they are not toughened glass, as this is useless to
resist heat, or mica which is yellow and obstructs the light. The Pam-
phengos glasses are blown and annealed under a special process.

The chimney is made collapsable for portability only, and should be
pulled out to its entire length ; although, should an occasion arise in
which the draught is interfered with through the atmosphere becoming im-
poverished, the chimney may then be reduced ; but this is rarely found
necessary, even under the most trying circumstances, after ten minutes
at the most, the full effect is generally obtained.

THE REFLECTOR.

The present pattern is the result of experiments without number, and
the whole of the reflector fulfils its purpose as no part is cut away, and,
being outside the lamp it does not become oxidised, as it soon would if it
were unprotected from the fumes of the oil.

FITTING UP A PAIR OF PAMPHENGOS.

The lantern case, as a rule, is fitted with screw plates and thumb
screws for holding the lanterns in position in the front, and in the best
quality the case is fitted with thumb screws and plates, for securing the
lanterns at the sides. In commencing, secure the two lanterns in the
front, by passing the thumb screw through the hinged piece containing a _
hole in front of lantern, and incline each lantern at a slight angle
towards each other, viz. :—the fronts nearest each other, with back parts
farther apart, this is for securing coincidence of discs. After lighting
lamps and focussing each lantern up sharp, take out slide and carrier,
adjust each lantern in the required angle, until each white disc exactly
overlaps the other, then secure by screwing tightly down in front. The
best Pamphengos are fitted with brass side pieces on the left and right
sides of lanterns respectively, in which there is a slot, pass the thumb.
screws through these, but do not screw down tight to plate until adjusted,
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they may then be secured tightly by the thumb-screws. To save a little
time it is a good plan to make the top of box soas to indicate the angle at
which they work, for future guidance, in the best quality this is not
necessary as you have the back plates to guide you. The dissolver is
now adjusted by screwing it on the front of box, with thumb screw

Fig. 12.

provided for the purpose, if anything should happen, that it does not
cut off the light properly, dropping too much on one side or not
sufficiently as the case may be, it is easily remedied by bending the brass
wire stop on the dissolver.

Rolling diaphragm or curtain effect fits into the brass pockets, and, as
© 2 rule, the long end of diaphragm fits into left hand lantern when facing
screen.  The short side of diaphragm is fitted on to top brass work by the



16

aid of two screws. The two slots in the diaphragm, through which the
screws are fitted, are to allow of the diaphragm being adjusted from right
to left to meet the angle at which the lanterns are placed.

The shutter works in the usual manner giving the illusion of the
pictures rolling up and down.

A rolling effect for statuary leaving the proscenium always on, may be
done by two lanterns ; in this case, if the operator is at ail handy with his
tools, first a suitable single curtain must be chosen, one showing a
proscenium at side and top, obtain a piece of brass, same size as the
smallest side of diaphragm, cut the slots for screws, place the curtain
exactly in the centre of condenser, mark off on the sides and bottom
of brass piece, where the proscenium meets the inner curtain, then file
the edges and bottom of brass plate to the mark, doing a little at the
time, until you find that on the screen you block out all the curtain with
the diaphragm except the proscenium, in other words, the light, instead
of being entirely shut off when diaphragm is down, escapes at the side
and bottom, so that when you have the statue showing in one lantern,
you still have the proscenium of the curtain in the other.

It is well in first experimenting to make a cover for the inner part of
curtain with a piece of cardboard, and when this is cut exactly, mark
the brass from that.

DIRECTIONS FOR THE PAMPHENGOS LAMP.

When the lamp is to be lighted, throw back the hood or chamber. The
front lenses should now be cleaned, taking care to replace them exactly
the same as before. Clean the condensers, also taking care that in
replacing them the holes in the cells are at the top.

When putting fresh wicks to lamps see that they are perfectly dry and
free from moisture, fill the cistern with best paraffin, crystal, or kerosine,
oils—do not use benzoline, colza, or sperm, oils. Cut cottons level with
top of wick tubes.

Light the wicks, turned down very low, replace the hood after seeing
that the conoidal glasses are fitted properly, and put the lamp in lantern,
placing on metal chimney, which must be drawn out to its full length,
19 inches—this is very important—and is held firmly on the lamp by two
brass thumb screws fitted to top of lantern body, which by screwing up
holds chimney firmly in proper position on lamp. Turn up the wicks
slowly and allow them to burn for at least ten minutes before they are
turned up to their full height. Take care not to breathe into the lamp
or the flames will not burn. The flames must then be seen above the
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sight-hole as high as possible, but not to smoke. Do all very gradually,
because when the flames are at their full height, after hood and chimney
have become heated, the oil volatilizes and the flames may run up ; then
a minimum turn of the pinions is quite sufficient to keep them in their
place, rough handling of the pinions at this point will either raise or
lower the flames too much. A delicacy of touch is all that is necessary
to produce the best results. Keep the lamp well back in the body, so
as not to touch, or be too close to the condenser, otherwise it will be
likely to crack. If too far back a shadow is cast at the bottom, or if too
close, a shadow at the top. :

When the slide is placed in the Pamphengos lantern slide holder,
focus with the rack and pinion, and at any time should longer focus
lenses be used, roughly focus with the large tube first ; pull this out until
_you get the rough focus ; final focus is obtained with the rack.

The reflector should be so inclined towards the light that its top shall
touch the glass.

To protect the eyes of the operator from the intensity of the light, a
blue glass sight hole is introduced in the door at the back of the lantern,
which allows the operator distinctly to see how to adjust the flames by
placing the reflector back a little on its hinge.

Always clean the metal chimney inside, as a foul chimney produces a
smoky flame ; also look to the perforations and see that they are clear
and free from dirt or charred wick, these can be removed by means of a
small brush.

If the flames do not come up it is in consequence of the oil being of
an inferior quality, stale, or the cottons being hard and too closely woven.
Gradually turn up the centre wicks full, till hood and chimney become
hot, this volatilizes the oil and increases the capillary attraction, then
turn up the sides to their full, although the centre ones may go down,
but as a rule with humouring they will rise again; should they not do
so, re-trim wicks and substitute fresh oil of the best kind, as inferior oil
will not burn in this lamp with success—but with good oil and proper
wicks not the slightest difficulty will be found. Pure kerosine oil is the
best and is without smell..

Remove all oil from cistern after use, and before using again refill with
fresh oil.

In the case of those having lanterns with rotary focussing lenses. The
lens is made to slide into front by simply pressing small button fixed to
O.G. flange fitted to front tube.

EXTRA DIRECTIONS FOR THE PAMPHENGOS LAMP.
The special points of the Pamphengos and Triplexicon, are their

B
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perfection, combustion, and purity, to obtain which, the air supply is
limited to that drawn through the perforations. Therefore at some time
or other an occasion may happen, where a difficulty may arise, in getting
the flames up to their proper standard, if the flames do not rise, so that
the points of light are seen flickering up the chimney (in ten minutes
from the time of lighting), it is very certain, that something is at fault,
the cause of failure can always be attributed to the following, viz. :—Bad
oil, imperfect trimming of the wicks, wicks left standing in the oil, or
wicks that have grown hard with constant use, cottons woven too tight, it
often happens that they have become damp. In fact, the wicks are a
very important item, and play a prominent part in all oil lights and
deserve special attention, if woven too tight, the oil cannot make its way
freely up the meshes, in other words, the proper capillary attraction is
absent. It is always best to obtain fresh wicks from the maker of the
lamp, not looking at it from a commercial point of view, but because it
is an essential item to have the proper woven cotton. That usually sold
at oil stores, is far too hard, and often too common for this purpose.
Before inserting fresh wicks, be sure they are well dried, evaporating
every particle of moisture, by drying in front of a fire, or in the oven for
an hour or so, taking care not to scorch them, spare wick which has been
carried about in the lantern case, must not be used, until it has been
dried, in the above manner. In changing the old wicks turn them
up, and pull out with the fingers, introducing fresh wicks from the top
of the tubes and notice that they occupy the entire space of the tube, if
not of the proper width the oil accumulates at the corners, causing a
flickering and an uneven flame. Do not attempt to light them until
they have become saturated with the oil for at least ten minutes, if this
is attempted they will become charred, when once charred no coaxing
whatever will induce the flames to rise ; turning the wick too high above
the combustion line also produces charring. To prevent clogging or stick-
ing it is advisable not to have the wick longer than six inches, nor.to keep
the cogs of the spindles working on one part of the wick for any length
of time. After three or four exhibitions, turn the wick up and cut off at
least half an inch, so that the cogs may work in a fresh place, this is
mentioned because lamps have been sent to the maker to be put in order,
because the pinions have been said to catch, or have been bent through
straining. The real cause of this is, that the cogs continually working in
one place, have worn the wick away, drawing little strands of cotton out,
which have become entangled and wound around the spindles. If instead
of forcing the spindles and so bending them, about an inch of the cotton
had been cut off the top, the evil would have at once been remedied,



THE PAMPHENGOS LAMP.

It is imagined by many that the Pamphengos flames to burn at their
best should rise up solid and even, as in the case of an ordinary table
lamp ; also that the flames should be of an equal height in burning.
Whereas, practically, this must not be with the Pamphengos because of
its perfect combustion and whiteness of light, and this only can be obtained
under certain conditions, which is by admitting the proper quantity
of air through the perforations under the cone, the flames necessarily
burn in a forked or zigzag manner. This is exactly what is required, as
by this arrangement the flames are made white and dazzling.

The only portion of the flame that is of any optical importance, and
alone taken up by the condenser is that portion dotted in the illustration.

The points offlame above and
the portionsbelow are useless.
The condenser only taking up
those central rays. If the
flames were required to come
up solid and even, as a gas-
burner, more oxygen would
be needed, this can be illus-

Fig. 12a,

lamp whilst burning,the flames
are then seen to run up,§
but are feeble and yellow,
with a tendency to smoke.
The flames when at their

fullest should reach up the

chimney as shown in fig. 12B. il
There is a point beyond which the flames cannot be turned without their
dropping down, and care is required not to turn them beyond that point.

Fig. 128 shows a section of the lamp, as seen at the back,
with flames at their full height (just entering the chimney.)
Notice also that the wicks are some little distance out of
the wick tubes, although the wick is only alight at the top,
more especially the two sides. As every lamp is tested
before being sent out, it is perfectly certain that every
novice can obtain the best results, providing, of course,
that the instructions are properly carried out. Use only
fresh and good oil and wicks that bave been well
dried; and RECUT EVERY TIME before using in a
perfectly straight line thus, = with the corners cut off;
and by no means cut thus ~. If, perchance, the oil or
wicks should be bad, or other occasions arise, the little
rack and pinion shown at the side of the lamp will raise
the hood and admit more air, which will cause the flame
to run up and heat the chimney, when this is brought about the hood
may again be lowered ; this should only be used when absolutely
necessary.
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If a lamp has been standing by, some time, or even a few days is
sufficient, in a damp atmosphere, the moisture is sure to have been
absorbed by the wick.

If on lighting, the flames have any tendency to lag, do not waste any
time, but cut off half an ipch of the wicks from the top, or take them
out and introduce fresh ones well dried. Never soak wicks in vinegar,
as is at times advised, this method is employed in ship lamps to keep the
moisture out, but they are well dried before use, it has a hardening
tendency, which prevents the oil rising as it should do. Pieces of
charred wick falling between the tubes, should be looked after as they
clog up the perforations between the wick tubes, preventing the proper
air supply. It is well to keep a small stiff hogs hair brush for this purpose,
brushing well around the perforations and between the tubes.

Keep the chimney clean and free from soot, and take care not to run
the oil over the lamp, when it becomes warm, this will pass off, in a
gaseous state, and often smell very unpleasantly. Do not goto an
exhibition with oil in the lamp, if the lantern case should be turned
over or on its side, it is rather awkward.

VENTILATION.

All illuminants need oxygen to support their combustion, it is therefore
important that a good supply of fresh air finds an entrance into the
room or hall, where the lamp is burning. A badly ventilated room with
all its oxygen impoverished, and used up by the audience, is fatal to any
lamp depending upon atmospheric support. This fact was well born out
in the case of a pair of lanterns, which was set up in a hall, but to the
owner’s surprise they only burnt with a dull sickly yellow flame, refusing to
rise with all the coaxing, the end was, he packed up and returned home
crest-fallen, and upon lighting up at home they burnt with their wonted
vigor. The next night the same hall was tried with no better success,
until it dawned upon him, that-the room had no means of ventilation.
After knocking out a few panes of glass near the lantern, the flames
immediately rose and burnt as they would in a pure atmosphere, and the
problem was thus solved which had puzzled the operator for hours. This
took place in Canada.

LIME LIGHT.

The Limelight can generally be fitted to any pre-existing oil lantern :
the oil lamp is taken out, and a lime-tray with rod attached, substituted ;
a low chimney must be fitted in the space usually occupied by the lamp
chimney ; one door at least should be made at the side of the lantern to
allow the hand to put on a fresh lime, this of course can be done from

B2
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back of lantern, in that case the operator is very liable to knock his hand
against the jet, and move it out of the central focus, especially as he is
likely to do it hurriedly.

JETS.

Of jets there are three kinds, and unfortunately their names are not
very distinctive : for brevity we will call them the Spirit or Oxy-calcium
jet ; the Safety or Blow-through jet; the Chamber or mixed gas jet.
We will use the above-named titles in future. g

OXY-CALCIUM SPIRIT JETS.

Spirit Jet.—With this a fine jet of oxygen is blown through a volatile
spirit, usually methylated spirit or alcohol, the former being the cheapest
is generally employed, and is mostly used in villages and places abroad
where gas is not procurable. The jet is clamped to the rod of the lime-
tray in the usual manner, the cistern being outside where it cannot be
dangerously heated, lamp-wick of a soft and fluffy nature is introduced
into the wick-holder in front of the oxygen nipple and should not protrude
too far above the top: experience will give the correct height, usually
about a quarter of an inch, and is fed with spirit from the cistern ; take
out the inner cistern and when inverted, fill with methylated spirit, pull
the pin attached to the check-valve up, now invert the cistern to its
proper position, and gently lower into the outer holder or cistern, it will
thus automatically feed the wick, taking care to tilt the jet sufficiently
so that the spirit will flow to the wick. If the lantern is tilted there is a
swing attachment fitted to the jet, so that the jet always keeps at the one
level,—this is a very important addition, which no spirit jet should be
without ; a soft or incandescent lime is fixed on the lime-pin, the flame
from the spirit is almost non-luminous ; the oxygen is now turned on
from jet tap, and the lime is watched until the highest state of incandes-
cence is obtained.



Safety Jet, is also known as the Oxycalcium or blow-through jet ; in
this jet the oxygen is used in conjunction with the ordinary meter supply
and is constructed on a similar principle to the blow-pipe, only that it is
or should be arranged to give the maximum of light and not heat. The
hydrogen is the outer and larger tube, controlled by the tap on left
hand, the oxygen is driven in a fine stream through it, which is again con-
trolled by tap on right hand side. Much depends upon the point at
which the oxygen is introduced into the hydrogen for obtaining the best
illuminating point. The reason for calling this a “safety ” jet is, that
the gases only meet at the orifice, not mixing in a chamber before
igniting, thus the merest tyro can handle this jet with impunity, as an
accident is impossible : a pop may be made by turning the oxygen
sharply into the hydrogen, and nothing more.

When a dissolving tap is used, a small leak of oxygen is left on,
this prevents all popping when dissolving : it is a common weakness to
allow the hydrogen to flare more than necessary. After adjusting the
jet on the lime-tray allow a little hydrogen to warm the lime, giving it a
few turns so that it may become equally heated. The hydrogen tap
should now be turned to the full, or in the case of a good supply, about
three parts on, and the oxygen introduced gradually until the best light
is obtained. If a cylinder with a regulator is used, the jet tap is rarely
turned on to the full; when a certain point is reached it is possible to
continue the supply of oxygen, but the light is not increased ; to obtain
the best result, the hydrogen tap will be nearly full on, whilst the oxygen
tap is little more than half on, this is not to be taken as a set rule, as much
depends upon the orifice and bore of the jet, and the pressure from the
meter supply. In London the pressure is generally pretty good, in the
provinces the main pressure is often very poor, and the illuminating
candle power far from the proper standard.

To prevent waste of oxygen by forcing it through without its being con-
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sumed, the flow should be adjusted roughly by the tap attached to the
regulator, an excess of oxygen really diminishes the light, as it passes
through the hydrogen flame and cools the lime; having adjusted the
oxygen to a niecty by watching the disc on the screen, the hydrogen tap
should be reduced as low as possible, the best light is obtained when
this is slightly in excess, a little of the flame playing each side of the
lime : careful attention to this will prevent the lantern becoming over-
heated, and reduce the risk of cracking a condenser.

THE HUGHES’ SPECIAL SAFETY JET,

As shown in illustration, may be considered the best jet in the market,
the illuminating power equalling that of a great many mixed chamber jets.
There are two spindles to work the lime adjustment, one raising and
revolving the lime in one movement ; the second, moving the lime to
and from the nipple, which is very convenient, when the inequality of
the limes is taken into consideration. For a single lantern a jet with
simplex dissolver attached should be used, as it allows the gases when
set, to be shut off, leaving only a little hydrogen burning. '

CHAMBER OR MIXED GAS JET,

For two gases under pressure, either in bags or in cylinders; when
cylinders are used (fitted with regulators of course) greater care must be
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taken in the joints and fitting up as the extra pressure soon finds a vent
in any badly made or defective joint.

The connections with rubber tubing are the same as described for
safety jets.

These jets are made in various styles and qualities, from 10/6 and
upwards, and with the special chamber jet, as shown in illustration,
light of intense power can be obtained.

It is not intended to give illustrations and dimensions of mixing
chambers, because the novice could not construct them.

It is needless to mention that the above special chamber jet is the
outcome of years of unceasing experiment and observation, and the
delicacy of its construction necessitates it being somewhat expensive.
For working, the hydrogen should be nearly full on and the oxygen a
little under, the maximum light is at that point at which the jet has a
tendency to flicker, not so that it is observable, because the flickering
denotes the want of more hydrogen. If the hydrogen is full on, a mere
touch of the oxygen tap one way or the other, is sufficient to obtain that’
intense whiteness which is the principal characteristic of this jet.

The above mentioned instructions apply particularly to the Hughes’
special chamber jet, and are also applicable to most chamber or mixed
gas jets. This class of jet requires in general more delicate handling
than safety or blow through burners, and to give a good result should
have a chamber in which six to eight pieces of gauze may be packed,
although it is not necessary to have that number in use. The operator
should try for himself if he is a fairly experienced man, and see which
gives the best results, as some jets will require only two pieces, others
may want four pieces of gauze; on this depends, to a great extent the
roaring and spluttering with this style of jet. The chamber should not
be too deep, or the gases will burn back and light in the chamber, in
that case the oxygen tap should be turned off at once, although no fear
need be entertained, another cause of a jet burning back is insufficient
supply of hydrogen.

The-nipple should not be more than 1 mim. bore, as this also is the
cause of the gases burning back in the chamber, it is well to have some
spare nipples of various sizes, as the bores vary according to the amount
of pressure, and depend upon whether they are being used with cylinders
or gas bags.

TO REGISTER OR REGULATE THE LIGHT ON CONDENSER.
The rod on the lime tray, is for holding the jet, the hollow pillar of
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which is passed over the rod, and held in position by the aid of a thumb
screw being clamped to the rod. When the jet has been lighted and
the desired light obtained, place a picture in the slide holder, and focus
same up sharply ; this done, remove the slide, as the condition of the
disc has to be observed, and proceed to adjust the jet for the best
illumination. The easiest way to hold a jet, when adjusting the
light, is to place the first and second fingers of the left hand under the
jet by the pillar, and steady with the thumb. With the right hand hold
the thumb screw, raising the jet up and down on the rod, watching the
screen at the same time, and moving same to the left and right, giving
lateral and longitudinal movement, until the jet is in the exact centre of
condenser, then clamp same to the rod, by aid of the thumb screw,
giving a little extra pressure to ensure it holding firmly. The tray with
jet attached should now be moved in or out as the case may require, this
movement affects the edges of the disc. The diagram below will help
the novice in adjusting the limelight for the first time or two.

Fig, 17.

4. Jet not low enough on the rod. 8. Jettoo low down.

C. Tet too close tocondenser.  2). Jet notnear enough.  Z.7Asa disc should appear.
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A MECHANICAL STAND FOR HOLDING THE JET.

Fig. 18.

Accurately centreing the jet is often very tedious, and more so if the
lantern is raised and out of reach. The idea of a rack adjustment,
although by no means new, is considerably modified in the present
motion, which is controlled by the two milled heads attached to the
spindles, one working inside the other, but a separate spindle for each
motion is thought the simplest plan.

The horizontal motion is produced by turning the lower milled head
to the left or right. The end of the jet nearest condenser describes a
quadrant motion, the back part remaining stationary, as indicated by the
dotted lines in illustration. The vertical motion is governed by the
upper pinion being held steady by a rack and small telescopic tubes, the
former inside the latter, giving up and down play of about two inches.

For microscopic work it is most essential. The slightest movement
on the part of the jet will throw the light out of the centre, and to
centre the light by the ordinary clamping screw on the rod when using
high powers, is well nigh an impossibility.

DISSOLVERS.

Dissolving with oil lighted lanterns is brought about by the alternate
opening and closing of the shutters, or the metal fan in front of the lens,
this also was the manner of dissolving with the oxy-hydrogen light (when
first introduced by Mr. Childe), but is now effected by cutting off one or
both gases in the lantern not in use, this not only gives the operator
greater control over the gases, but enables one half of the gas to be
saved. Several arrangements have been invented to enable the gas or
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gases to be shut off without disturbing the previously arranged adjust-
ment of the jets ; the double plunger, with two supply pipes and four
outlets, being the most primitive and still the most effective, especially
when used with gas bottles. With this pattern, when the lever handle
is in mid way position both jets are being supplied, if moved to right or
left one or the other jets are cut off, the gases not being self-igniting,
means are made for keeping a leak or bye-pass of hydrogen burning,
sometimes it is already made in the plunger, but mostly there is a stop-
cock by which this may be regulated, it is not only necessary when using
blow-through jets to have a leak of hydrogen, but a leak of oxygen is
necessary, or else when the dissolver is turned, the sudden introduction
of the oxygen will put the hydrogen out.

Simplex Dissolver.—This, as the name designates, is perfectly
simple, in the respect that each gas has a separate supply and outlet,
there being no fear of the gases ever becoming contaminated, each gas
when turned off is supplied with a leak or bye-pass.

The Malden (see page 3r) or Star Pattern tap is the favourite,
being less complicated and more compact. It was invented many years
ago by B. J. Malden, he never took any means to protect it, thinking
it too great a boon to be denied toany lanternist, and when well made
is certainly the best dissolver yet invented. This form of tap has one
plunger only which is grooved out each side to allow of a passage of
the gas. when these passages are open for the egress of the gases the
jet is supplied, when the plunger is turned this is shut off

This plunger must be most accurately ground in its socket so as to
prevent any possibility of the opposite gases escaping into each other,
the groove or channel in the plunger must also be so cut that the
nydrogen gas comes up first and is shut off last. Many of these jets that
are carelessly made do not perform either of these important points, and
now that cylinders are used with their extra pressure the defects are
made more conspicuous, a novice using a badly made dissolver would
be puzzled to account for the sudden popping out of the jet when
dissolving, and would look to everything but the dissolver. We have
tested such taps and found them absoiutely dangerous, the oxygen
coming from the hydrogen side and vice zersa. To test a star dissolving
tap connect a hydrogen cylinder to the zn/et place the finger over the
one outlet and apply a light to the opposite outlets and if you find a leak
which is denoted by a slight flame, have nothing more to do with it, it is
dangerous, and cannot be patched up.

To overcome any possibility of an accident Mr. Colin Docwra im-
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proved on the Malden tap by introducing a plunger separately for each
gas, although the pattern and compactness of the original tap is retained,
there is still the satisfaction of knowing that all chance of a risk is done
away with, the principle is “one gas one plunger.”

H2

The Biunial may be justly named the exhibitors’ lantern, as it will
suffice for the most general work ; and more of this pattern lantern are
in use than that of any other, even if ordinary slides are only used, it
enables the alternate lantern time to become cooled, and if anything
should go wrong with either jet, there is always the second lantern to fall
back upon, and again, there is the pretty effect of dissolving, and the
rolling curtain illusion, which is a pleasant change and rest to the eye.
Generally the two lanterns, so far as the woodwork is concerned, are
made in one, the fronts and optical system are separate. There is an
advantage in having the body made entirely in one, as greater solidity is
given for registering, and the lantern will stand more rough usage, than
if divided. Although it is not unusual to make them to divide, especially
if oil lamps are intended to be used, and in this case, they must be
used side by side, to allow of the tall chimneys for the draught. Biunials
are made in japanned iron, or wood, the latter is recommended in
preference, for many reasons, hereafter to be mentioned. A japanned
iron or tin body becomes uncomfortably warm, and the slide holders do
not work with the freedom and nicety of brass, and altogether is a make-
shift for a practical lantern, as no solidity or accuracy can be obtained in
registering. A mahogany body biunial, with brass fronts, is the lantern
advised for lecturing purposes, and even these can be scamped and badly
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made in their get up. We have never come across a business that admits
of such scope for the shoddy and cheap jack style of work as the lantern
trade. There is no lack of unscrupulous individuals, who are ever

Fig. 20.

ready to take a mean advantage of the uninitiated in every way, either
in lanterns, or slides, the latter not being dealt with in this section.

A Biunial is made with solid brass fronts, mahogany body and
lined with iron. A lantern is made with a wooden body, to stand heat
and travelling, the woodwork should be framed up, morticed and
tennoned, and the foot or base likewise framed, panelled, and decorated,
and doors framed, panelled and keyed, with moulding put on after, and
the wood especially should be well seasoned, in fact, to give a full
description, would be altogether too technical,

The following is a fair description of a cheap, shoddy, gingerbread
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gilded lantern, of which there are not a few at present in the market.—
Woodwork of cheapest mahogany or teak, but often deal stained or
veneered to represent mahogany, the stiles and rails are tongued and
grooved, as this saves a considerable time in making, and the whole is
glued together. The doors, often deal veneered with walnut or rose-
wood, more often stained or painted. The foot is cut out of one piece,
worked and painted to represent ebony or rosewood ; the whole highly
polished with glaze, which is a substitute for french polishing, and
when mounted with a brass front, looks well in a shop window,
where it should stop. Now a lantern of this description would not
last many months in the hands of an exhibitor, who would give it
good work, but to look at, appears all that it is intended to represent,
namely, a good imitation of a well-made lantern. When selecting a
lantern from an optician of repute, do not forget that it is not necessary
to have a plain body, to ensure a good instrument, as a lantern may be
finished off in walnut and rosewood, and yet only cost a sovereign or so
more than the plain body. Lanternists sometimes imagine that, because
one lantern is of a higher price than another which looks plainer, that it is
the extra wood work and finish they are paying for, this is not necessarily
the case. A higher grade lantern with superior lenses, and optical
system necessitates accuracy in manufacture, which costs a great deal,
finishing and truing the optical system (as it should be,) entails a great
deal of labour and time, and certainly is worthy of a well finished body,
which perhaps in itself will only cost a guinea or so extra over a plain one.
It is as compared with two watches, a time-keeper can be obtained for
eight shillings, and yet is not to be despised, a chronometer will cost thirty
guineas, but the owner would never think of having such a piece of
mechanism placed in a white metal case.

The same thing applies to lanterns, it is the mechanism that costs
the money. Many gentlemen keep their lanterns in their dining
rooms, they would not do so, unless they had a finished appearance,
no lanternist, who has any pride in his instrument, would like a plain
unfinished body, the same as supplied to a lantern costing, perhaps, half
the price which has not the same lenses, and technical skill spent upcn
it.

We have seen it stated that a soap box would act as well as the most
elaborate body, it is as untrue as ridiculous, a box could no more be
utilized for a lantern body than it could for a jewel case.

It is well to avoid cheapness in this class of lantern, as it cannot be
cheap if practical value is required, be content with a single lantern with
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good lenses, one set of first class objectives is far preferable to a lantern
that will give various foci, quality, not quantity, should be borne
in mind when making a selection.

Most effects can be used with a double lantern, only there is the
objection of the effect being taken off before the next picture can be
shown. Take as an instance, the set of the fields of Bethlehem ; the
scene with shepherds, No. 1, the angels appear, No. 2, and before the
next slide can be dissolved, slide No. 2 has to be turned off, Ifa triple
was used slides Nos. 1 and 2 would be dissolved off together, as No. 3is
dissolved on.  For simplicity, it is advisable to have two single dissolving
taps, one for each jet, as it allows of both lanterns being turned off on
the leak, and readjustments at the jets when once set is avoided.

Hydrogen to the left side, oxygen to the right, this is the general
mode with most lanterns, and should be with all, as it is simple to
remember and easiest in working.

MANNER OF FITTING UP BACK SUPPLY OF BIUNIAL, WITH
A DOUBLE TAP.

If a double tap of the Star pattern is used, it is the best
plan to have it fixed at the top of the lantern, some lanternists prefer
it in other positions, between the two lanterns or screwed on to the
tripod. From experience we certainly like it fixed at the top of the

HYDROGEN.
‘NIDAXO

lantern body, as it is entirely away from the jet taps and lime trays.
The two horizontal central pipes are attached to the supply tubes,
carrying respectively the oxygen and hydrogen gases, the other four pipes
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serve to distribute the same to the jets. These pipes are connected as
follows —:The top pipe on left hand side of the dissolver (hydrogen) is
attached to top jet (same side), and the bottom left hand side of dissolver
to bottom jet. The top right hand side of dissolver (oxygen) is now
attached to bottom jet, and the bottom pipe is fixed to the top jet, as
shown in illustration.

Fig. 22.

When the handle or lever attached to the plug of dissolver is horizontal,
gases are being supplied to both jets, but when the handle is moved up
or down, only one jet is being served. The small taps each side of the
dissolver are the bye-pass or leaks, which serve a small flame to the jet
not in use and may be regulated to suit the pressure at the main.

The hydrogen leak should play about one inch up the lime, and if
blow through or safety jets are used a little oxygen leak should also be
on, but very little, just sufficient to give the appearance of a blue pea in
the hydrogen flames. This leak of oxygen prevents the jet popping
when it is dissolved on. And the hydrogen leak to keep the shut off jet
from going altogether out. The dissolver may thus be turned on and
off, and no re-ignition of the jet is necessary.

When using chamber or mixed gas jets, the oxygen bye-pass should
not be used, but shut off entirely. If a double dissolving tap is used,
one lantern only can be turned off at the time. And after adjusting the
jets, or during an interval, when it is necessary to lower both lanterns,
one must be necessarily lowered at the jet taps, which means readjust-
ment of the gases at the jet, before it can again be brought into play.
Another point in using a double tap, it is not quite clear to the novice
at a first glance, whether the top or bottom lantern is on or off.
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With frequent use this becomes familiar, but to the casual user 1t is
perplexing ; whereas a single tap to each jet makes the working very
simple. When using two single dissolvers connections are the same
as for a triple, as illustrated below.

HYDROGEN SUPPLY PIPES.
'S3dld A7ddNS NIDAXO

; Fig. 23.

Triple.—Several arrangements have been devised for dissolving a
triple lantern by the aid of one dissolving tap, and coupling two or more
dissolvers together by the aid of rods, such complicated arrangements are
a veritable nuisance.

A triplet dissolver not only gives the operator great trouble in
having to make a mental calculation. But now that compressed gases are
so often used, there is every chance of the plunger leaking and
causing pops, the operator has quite sufficient to look after, especially
when working effects, without the extra worry of having to look te a dial
to see where he should turn his dissolver handle next, or whether the
front or back handle has to be turned. To an exhibitor who has made



THE DOCWRA TRIPLE—Front View.
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the thing a study, and used such an arrangement for years, it may be as
plain as the alphabet, to the average lanternist it must be an incessant
source of anxiety.

The sole secret of perfect lantern manipulation is simplicity of working ;
as all experienced lanternists acknowledge. Several arrangements are
devised for enabling the gas or gases to be turned off and on without
disturbing the previously adjusted jet. But the best of them is the
single Malden dissolver, or star pattern tap, fitted with adjustable bye-
pass. With three single dissolving taps on a triple, and two on a
biunial, complete control is given over each lantern, with a considerable
saving of gas.

In the case of a triple, one double tap is sometimes used for the
middle and bottom lanterns, with a single tap for the top. The simplest
principle beyond all doubt, is “one lantern, one tap.” If one double
is used for two bottom lanterns, fit up with tubing and connect same as
described for a biunial, the single tap as described later on.

To prevent a complication of tubing, a brass supply pipe with three out-
lets is arranged up each side of the back of the lantern, hydrogen supply
pipe on the left and oxygen on the right. Each oxygen outlet is connected
with the Z0¢ pipe of the dissolver, by means of rubber tubing. The
hydrogen is connected in the same manner to the dissolver and supply
pipe, in other words, the two top pipes of dissolver are the supplies, and
the two bottom pipes serve the jets. (See illustration, page 32.)

When the handle or bar attached to.the plug of dissolver is horizontal,
the lantern is on and both gases are supplying the jet, when the bar is
turned either up or down the gases are shut off from the jet. To prevent
the gases being turned completely out in the lantern when the handle is -
moved up or down, bye-passes are fitted each side of the dissolver
plug which allows a small leak of gas to be kept always burning.

Triple Lanterns are really only the addition of a third lantern to the
Biunial, but special care is needed in the construction, to bring about the
extra result that is anticipated. Many people imagine that a single lantern
placed on a Biunial will give them the same result as a triple made
throughout. 1In the first instance, this is so, up to a certain point, but
when it comes to the technical parts, the solidity that is required for
crucial registration, it is found lacking those qualities. The stereotyped
question of “ what is the use ofa Triple?” is so often forthcoming that it
will prevent some misconception if explained now. Take the set of
The Grotto of Calypso, a lake scene, a rising grotto, nymphs sailing

(5
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through the grotto. Lantern No. 1 showing the lake scene, No. 2 shows
the grotto rising out of the water, and with No. 3 we have the nymphs
sailing through the grotto, or again, the fields of Bethlehem with shepherds
is No. 1, a star appears and sheds its light over the distant city No. 2,
angels appear to the shepherds No. 3, it is seen that to use these effects
all three lanterns are used at one time, and for ordinary occasions, when
simple views are dissolved, two lanterns only are used, in the case of emer-
gency or of one of the lanterns going wrong, there is always the third
lantern to fall back upon. We were once using a Biunial in a large hall,
and through no fault of our own, the lime split and fell, and in less time
than it takes to tell, the mixed gases had melted down thelime pin into
a little lump thus preventing the use of a new lime, as it could not be

placed on the pin.

If it had been a Triple lantern, there would have been the third
lantern to fall back upon, as it was, one lantern only could be used for the
remainder of the exhibition. No professional exhibitor would risk his
reputation in using only two lanterns, although he may not often use
effects. There are many charming little effects to be made by the
operator, which can only be done with a Triple, take as an instance
the showing of statuary, the orthodox way is to dissolve one over the
other, there we think half the charm is lost, how much better it is to roll
the curtain up disclosing the statue beneath, and the statue to stand out
against a varigated background of tints, and into these tints a second .
statue dissolved, the manner of bringing this about is as follows, in the
bottom lantern is placed a circular carrier, and in the diaphragm slot of
the lens is placed a colored glass, say dark blue, as the curtain slide is
rolled up disclosing the statue beneath, the bottom lantern is also turned
on, the statue thus stands out against a colored background, this glass may
be withdrawn, but in so doing follow it up with a dark red or green.
Beautiful tints may be made in this manner by overlapping the colours
and in some cases three glasses may be held in the hand overlapping each
other, and the effect is marvellous The statue dissolved into a dark red
background or heliotrope is a change, and if using animated statuary at the
same time a very charming illusion is created. In a storm scene the view
may be darkened by a blue glass and a red or blue lightning flashed on,
whereas perhaps  the storm scene would look nothing by itself, the
lightning making the effect, these, and a host of other little effects can
be best used in a Triple, and all have their particular charm.

THE DOCWRA TRIPLE

derives its name from that eminent lanternist, Mr. Colin Docwra,
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who designed the body of this lantern, and has done much to raise the
tone of lantern exhibitions.

It is as its maker designates, a ckef ’d @uvre in skill and invention. Its
mechanical yet simple contrivances are covered by several patents. The
necessity for a solid and well finished body to carry the magnificent
optical system, and the gas supply being so requisite for a Biunial (see
description of Biunial), is of especial importance in a Triple, and here
every conceivable plan is used for producing the grandest results ever yet
attempted in lantern manipulation. The essential points in a Triple
lantern, of whatever type chosen, are solidity, mathematical accuracy
in centreing of the optical system, with simplicity in its mechanical parts,
and equal distribution of the gas supply to all three lanterns at the
same time. 4 B C are the rods for registering the fronts from
the back ; D are the clamps for holding up the supplemental shutters ;
F1, 2, 3, show a mechanical appliance for covering up the lens when a
slide is withdrawn. It is well-known that when the gases are turned
off, there is still retained on the lime sufficient incandescence to
interfere with the succeeding picture, and this is more especially the
case with hard lime than soft ; to overcome this difficulty, this mechanical
appliance is used. When a slide is dissolved on and the preceding one
dissolved off, the frame and slide are withdrawn, at the same time
shutter 72 drops over the lens. ~When the frame is replaced in the
lantern and pressed home to the stop, a cam acting from this imparts
the necessary motion to the rod (seen running along the top of the
tubes) turning the vulcanite shutter upwards, as 2.

Registering the disc, slides and jets are dealt with under their several
headings, but there is an important point in Triple lanterns that is often
overlooked, although there are several very vital pointsin a Triple. We
refer to the back gas supply ; as a rule, the pipes which carry the gas are
not of a sufficiently large bore to supply the gas equally to all three
lanterns, generally there is more pressure at the bottom lantern than
those above. In practice, the bottom lantern is used least, the top and
middle being used for general dissolving, thus the heat has not so far
to travel to the outlet. To overcome this unequal supply of gas, the
back supply pipes (as shown in Fig. 24) are made with extra wide
bore (including the dissolving taps), and joining the inlet to the dissolver
is a bulbular fitting, and in this is accumulated a sufficient force of gas
to keep up a steady supply, instead of the connection between the
dissolving tap and supply pipes being made with indiarubber tubing, it is
joined direct to the bulbular fittings by the aid of a screw nut or coupling,
there being no fear of kinks to confuse the operator, as occurs in tubing.

C2
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THE REGISTERING RODS.

In the usual method of effecting the coincidence of discs, the
front 1s let down at the top by means of a milled nut, this answers the
purpose very well, but takes a considerable time to centre accurately.
In fact this is the cause why many lanternists do not register their discs
to the requisite precision, it is too much trouble ; the rods 4 B C over-
come this difficulty, the discs are perfectly registered by simply turning

Fig. 24. Fig. 25.
the milled heads on the registering rod at the back of the lantern, and it is
done in less than a quarter of the time occupied in the old way. It is
of great importance before adjusting a triple to see that the central
lantern front is on the same plane with the body. The top of the central
front controlled by rod B should not be tilted downwards or drawn too
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far back but equally flat to the body. After the lantern is lighted up and
the metal work becomes heated, it will expand and throw the discs out,
it is then a very simple matter to give the rods a minimum turn to bring
the fronts up to the required degree of accuracy, which is no easy matter
when it has to be done by the milled nut in front, which is the case
when these registering rods are not fitted.

THE ROLLING DIAPHRAGM, OR CURTAIN EFFECT.

This illusion was first invented by Mr. B. J. Malden, and he was
enabled to keep the secret for two years before it became known by what
means it was brought about. In use it has the effect of one picture
rolling upand a second appearing beneath it and on the reverse movement,
the picture is rolled down over the preceding view. In a great many
lanterns this is defective in the following respect, if in rolling the picture
there is a heavy dark band shown, it is because the diaphragm is too long,
a little is required to be taken off the bottom of the brass diaphragm, if
on the contrary there is a white band, it is because the diaphragm is too
short ; the former is easily remedied by filing away, but the latter is only
to be remedied by piecing, or the making of a new diaphragm.

With the ordinary rolling shutter, in commencing an exhibition, the
shutter is pulled or racked up, the curtain slide placed in the middle lantern
and the view in the top, and upon the diaphragm being brought down,
the illusion is produced of the curtain rolling up, this when used with
statuary is very effective, and should be introduced at times during an
exhibition in lieu of dissolving, being a nice change. Many improve-
ments have been recently added to the original idea, which was a sheet of
vulcanite worked between the two lanterns by means of a brass lever, it
was next made of brass and lifted up and down from the top of the
lantern, being capable of being drawn out when not required. A rack
was next added to facilitate the motion, and a recent patent of Mr.
Hughes’ enables the rolling diaphragm to be used in all three lanterns,
and at no time is the diaphragm required to be withdrawn, which is the
case with the ordinary form. When the lantern is on an elevated
position, it is not an easy matter to draw the diaphragm out (which runs
the length of two lanterns) especially if the lantern is placed under-
neath a gallery and the top nearly touching the ceiling. This difficulty
is overcome by the aid of supplemental shutters, or brass discs, which are
made to drop down into position when in use, or to lift up out of the
way when dissolving. The first to introduce the idea of supplemental
shutters, we believe was Mr. Steward. For working of the dia-
phragm in the three lanterns according to the illustration :—G is the
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handle which works the rack; D, D, are the handles of the runners
which move from top to bottom, raising or lowering the supplemental
.shutter, as the case may be. The object of the three diaphragms may
thus be described ; supposing the operator is ready to start an exhi-
bition. The curtain slide in middle lantern is showing (diaphragm
racked up) on to this a title is thrown (bottom lantern diaphragm
is also up), then as the shutters are rolled down, the curtain and title
have the illusion of being rolled up, disclosing the picture beneath
(top lantern).

The middle and bottom lanterns always work exactly alike, so that
if the middle lantern is occupled the diaphragm is worked in the top
and bottom lanterns.  When it is required to dissolve a picture instead of
rolling it, the supplemental shutters are lifted up at the handle D, each
one being independent of the others. The three lanterns are left free
for dissolving effects whenever required without having to withdraw any
shutter from the top.

LENGTHENING TUBES AND ADAPTERS.

When using long locus objectives it is necessary to have long lens
tubes, or adapters, to bring the lens the length of its focus, from the
slide--this may be brought about by a telescopic front, a series of
adapters, or lengthening tubes, or else by a solid tube or two tubes
sliding into each other.

Telescopic tubes have a tendency to sag, no matter how firm they may
be when new, the telescopes become loose through wear, and the weight of
the lens-will also cause these to drop in proportion—they are altogether
unsuited for a biunial or triple, as registration is impossible, the slightest
pressure brought to bear on the pinion in focusing is sufficient-to move
the draw tubes out of their centered position, and the larger the picture
the more perceptible this becomes.  The original method of construct-
ing these telescopic draw tubes has been considerably improved upon
of late years, and more than one patent granted for the protection of the
ideas. One form of draw tubes deserves especial attention : each draw
tube has a flange attached by which it is screwed or clamped to the
next tube,—for instance, if there is one tube with three inner draws,
each draw tube is clamped to the next in such a manner as to give them
the solidity of a single draw tube. We have not given them a practical
trial by using them with a heavy long focus lens at the end, but from
a theoretical point of view, they should fulfill all their intentions.
Another method is to have three draw tubes severally fitted with a rack
and pinion, each successive draw being longer and lighter than the pre-



39

ceding one, therefore giving greater solidity than any of the old telescopic
draw tubes ; it is easy to handle and very simple to rack out, no leverage
being required to focus the tubes out as in the old method. The simplest
and most rigid beyond a doubt, is a solid tube with one draw made to slide
out several inches ; most exhibitors of note use long focus lenses, which
are taken off the lantern for travelling, these are packed separately with the
solid lengthening tubes, and are made with a coarse thread to screw to
the lantern front easily. For perfect registration and firmness this form
of lengthening tube commands first attention, as it will do for two or
three sets of lenses of various foci, and if ever very short focus lenses
are used, a separate small tube can be screwed in the place of the long
ones. With properly made tubes of this character no support of any
kind is necessary, and such an old enthusiast as Mr. B. J. Malden
would not adopt this plan if it were not the best.

PORTABLE TRIPLE.
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The illustration explains the plan of this lantern sufficiently, and is
called “ The Skeleton ” Triple. It is 20 /s. less in weight when com-
pared to a similar lantern of ordinary construction. The height also
is some 10 inches less, bringing the lens tubes considerably closer
together. Each lantern has a separate hood or cone to cover the light
and condenser, with sufficient arrangements for ventilation, and a door
is attached for access to the lime; the whole of which is detachable
for cleaning. :

At the present time there seems to be a demand for portable lanterns, no
doubt to a travelling exhibitor a heavy triple is a consideration, but
as triples are made in all grades and weights to suit the users’ convenience,
they can be built accordingly. Often for the sake of portability a biunial
only is used, yet a conveyance must be taken to transport it about, this
being the case, another 10 or 121bs. extra cannot make any difference, and
allows the third lantern to be used in emergency, also the advantage
of the use of the higher class effects, which are the parts most appreciated
of an exhibition, when well manipulated, this alone more than com-
pensates for the little extra weight.

ALUMINIUM.

This metal has considerably fallen in price of late years, and when it
reaches within a reasonable price of brass, it may be used for lantern
work. To substitute aluminium for brass in this lantern would reduce it
to nearly half its present weight. Aluminium at present is a third more
in cost than brass, also a third less in weight ; being such a tough metal
it is very hard to work, and costs much more to work up than brass.
Therefore to substitute aluminium for brass in a Triple lantern is not
practicable at present.

DIORAMIC EFFECTS.

With all the increase in instruments for the furtherance and
production of effects, there seems a general disregard on the part of
lanternists for that magnificent illusion of dioramic effects. It is a great
regret that such an entertaining and beautiful branch of lantern work is
so neglected, which has only come about since the decline of the
“Royal Polytechnic.” Considering the number of triple and biunial
lanterns used, it is surprising that the owners do not put them to their
intended use. There are a number of lanternists who still appreciate
the beauty and interest aroused by this charming branch of lantern work,
such workers spare no pains in making an exhibition what it should be.
There is no reason why, every owner of a triple, should not produce the
same style of effects, as the most popular lanternist, if only he wil! do
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the same as they do, in fact it 1s seldom that the full value is got out of
a triple.

Why this neglect and apathy ?

We appear to live in a lazy age, with a taste for simplicity. When an
audience is tolerably well satisfied with simple photographs, we do not
care to spend the necessary time and trouble that is requisite to register
effects. With a lanternist who is seldom twice in the same place, and
using lenses of different focus, it is very different to the old Polytechnic,
where the lanterns were stationary, with the slides and effects registered
and marked for each lantern.

This system when worked in modern instruments, proves a failure, as
slides registered at a short distance from the screen, will not come true
when lenses of long range are adopted. And consequently effects trued
and registered at home, in nine cases out of ten, fail to come right at an
exhibition. What is more trying, and irritating to an audience, than to
see effects bobbing up and down on the screen, as the operator endea-
vours to get them into their proper positions. This is the class of
exhibition which brings lanterns into bad repute, and is it to be
wondered at ?

WHAT DOES REGISTERING IMPLY ?

It means that one and every slide dissolved should appear perfectly
coincident to the preceding picture in size and shape. Take two effects
for instance, day and night of the same place, when the two are on the
screen together, the buildings, etc.,, must superimpose over each other,
with such precision that they have the appearance of one slide, likewise
the circles or edges of the picture should superimpose to a minute degree.

Without a system, such registration is impossible. With such a
method as Mr. Hughes advocates, the whole course of registering slides
is reduced to a rule of thumb. When once the effects are trued, they
are true for ever after, whatever focus lens may be used.

MANIPULATING A TRIPLE LANTERN.

After getting the lantern into position on its tripod or box (the latter
should be very rigid and fitted with a canting table). Clean the conden-
sers and front lenses with a chamois leather, which should be free from
grease, and kept specially for the purpose. In replacing the condensers
notice that the holes are at the top, to allow of the escape of moisture,
and on a very cold night it may be necessary to warm all lenses by a
fire, generally this is not required. Take care that the condensers are
well pressed home in their sockets, as this is often the cause of a blurred
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picture particularly at the edges.  Fix limes on the jets and turn lime pin
as low as it will go, so that the lime may be gradually turned upwards
during the evening. Never oil the lime motion, as it will cause a clog,
when lime dust becomes mixed with the oil, brush them clean and if
necessary blacklead the cogs. The connections with rubber tubing
between jets and dissolving tap may now be made, and let the tubing be
of good quality, pure rubber only. The average commercial tubing is of
little use for this work, it will soon kink in bending, and thus causes a
stoppage to the flow of gas. If the light fails at any time, let the first
thing be to look to the tubing for kinks. Red pure rubber, of special
thickness, cannot be too strongly recommended for connections, avoid
all wired tubing, it will only impede the flow of gas.

Having connected all jets and supply pipes with bags or cylinders, see
that all taps are off, except dissolving taps, of which we will suppose
there are three, single Malden pattern, place the bars of dissolving taps
horizontal, which means both gases can pass through, turn handles of the
bye-pass taps of dissolver inwards towards the plug, in this position they
are off, and out of the way of being caught by the fingers in dissolving.

Having turned on the gases at the mains O and H, we turn on
hydrogen tap of jet (on left hand side) slightly and light the gas, gradually
turning it up to the full. The bye-pass at the dissolver on same side
should now be turned to its full (placing it perpendicular) and dissolving
tap turned down by the lever handle, we now have the gas burning that
passes through the bye-pass only, regulate the bye-pass or leak,
which will always be alight when the dissolver is turned off, do not have
too much leak (about half an inch up the lime) or it will show on the
screen. We light the whole three jets on the hydrogen side in like
manner, leaving all three lanterns with a leak of hydrogen burning in each
with dissolving handles down (off). The following applies to blow through
jets only :—

Next turn on oxygen (right hand side) taps at jets about three parts of
the way, this done, gradually turn on the oxygen bye-pass tap letting a
little gas through into the hydrogen, watch the flame, and when the
oxygen makes its presence known by a small blue flame about the lin.
in diameter like a pea, stop turning the bye-pass as that is sufficient.
The dissolving tap handle which we left down may now be brought up,
bringing both the gases on together.

Proceed now to adjust the oxygen, turning on more from jet-tap if
hecessary, or reducing it as the case may be, also regulate the hydrogen,
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reducing same as low as possible. The light should now be adjusted to
the central axis of the condenser (see p.z4). When this' is done,
a slide should be put in the slide stage and focused up sharp, focus
all three lanterns in like manner and with the same slide.

When chamber jets are used, no oxygen leak is necessary. Turn hydro-
gen on to the full, gently turning the oxygen into the flame, stop just short
of the point at which the jet roars or screams, and if necessary, gradually
lower hydrogen.

A chamber jet requires a much finer adjustment of the jet taps than
a safety jet. And if Hughes’ special chamber jet is used, exceedingly
delicate handling is necessary as the slightest movement will give that
intense brilliancy, not otherwise obtainable.

If the lantern is fitted with Hughes’ system, directions are as follows—

Directions—for system of registering when fitted with adjustable
stages. We presume the lantern set up to be a triple, and that the jets
are centred, and each lantern focussed up sharp with the same slide.

Turn on middle and top lanterns, white disc only showing ; proceed
to make the two discs superimpose by means of the registering rods at
back, or the screws at top of front in ToP lantern, lowering the front until
you get the discs perfectly coincident. Now turn off the top and proceed
to the bottom lantern, and register this disc into the middle in Jike manner
by raising front, by means of the registering rods or screws. When
these three discs, 77 M/ B, are once coincident, the registering rods or
screws must never again be touched. It may here be necessary to adjust
the jets again on the condenser, as we have moved the axes by dropping
and raising the top and bottom lanterns ; also note that the centre front
is on an equal plane with the body on all four sides.

Now turn on middle and top lanterns, put the + slide into middle
lantern, proceed to fix the middle + into the centre of plain disc (thrown
by the top lantern) by means of the rising stage screws whichare found
at each end of the platform; raise or lower as the case may be until you find
the centre of the white disc longitudinally —.  The lateral movement | is
obtained by means of a stop, which is always found on the left
hand side of lantern, when this cross slide is in centre of disc.
Bring up the set screws of stop and stage screws, so as to clamp them
and prevent them from moving. Never alter these screws of middle
lantern when once set.

Place + No. 2 in top lantern ; raise or lower the platform at each end,
until you get the longitudinal — lines exactly over that showing from the
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middle lantern. The lateral | line is made to cover by means of stop on
left of lantern, when these two crosses superimpose and meet in every
way bring the set screws well up to prevent any moving of platform
screws as before mentioned. Top lantern is now finished.

Now take the same cross slide as used for top lantern, and place in
the bottom and proceed to register this bottom + on to the middle
lantern with its + using the platform to raise or lower, adjusting the stop
for the lateral movement. It is important that the set screws be clamped
tightly, and in so doing care must be taken that the platform screws are

not moved.

If the above directions are strictly carried out, the registering of all
three lanterns will be identical, viz., the two crosses can be placed in
any two lanterns. and they will register dead true on the screen, changing
them as often as you like.

This exactness can only be obtained with registering platforms and
test or cross slides, the latter being identical to a minimum in every way,
These “trued ” test slides can only be obtained from Mr. Hughes.

The special masked carriers may now be put in and they will be
found to be exactly one over the other, if not, a small plane may be
used to takeoff a shaving if required, as a rule this is not necessary.
In starting to register up effects, always register the first slide on to a
carrier frame.

REGISTERING TRIPLE WITHOUT ADJUSTABLE STAGES.

If the lantern is of ordinary pattern without registering rods or adjust-
ing stages, lower the top disc, and make it superimpose with the centre
by means of the registering screws and milled nuts at the two corners of
the front, loosen the screws, when the spring at the back will force it
forward, it may be necessary to bring one side considerably more
forward than the other, as the front is let down it should be backed up
with the set screws behind, to prevent it going back.

When registering the discs for the first time they should superim-
pose exactly, even if it is a little unpleasant and tiring work, all
this must be done on the focus, 7.e. a slide put in and focussed up sharp,
in preference, the same slide to each lantern. Presuming the top disc
is coincident with the centre, turn off top lantern and register the bottom
disc to the middle in the same manner, only here the bottom front must
tilt upwards, bringing up the back screws, to hold the front as we loosen
the milled head.
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With all three discs, as coincident as possible, we proceed to register
the carriers. If they are plain square carriers it is an easy matter,
turn any two lanterns on, place the carrier in one, move it about until
it fits equally in the circle, it may require piecing.on the bottom to make
it higher, or plaining off to bring it lower. Move the frame from right to
left and having obtained exactly the centre of condenser place a screw
at bottom of the corner of frame nearest to the operator, to act as a stop
in future, to prevent the frame going in too far, the thin edge of the
screw is apt to wear a hole in the edge of the slide stage, to prevent
this, file the edge down, of course due allowance must be made
for the amount to be filed off,—when finished try it two or three
times in and out the lantern, to make sure the screw does not move
and is in the right position. Carrier No. 1 is thus finished, mark it for
the lantern it belongs to, proceed to register carrier No. 2, on to this, in
like manner, and mark it for its respective lantern. Register carrier No.
3 mark also ; the carriers are then registered and always ready for use.
If the carriers have masks, square, or circular, so much the better, only to
be of any service, the carrier masks must be of a smaller aperture than
the slide mounts, and this means cutting off some of the edge of the
picture. When effects have to be registered, start with two plain discs
showing, place the first slide of the set in either of the lanterns, move
it until it is exactly in the centre of the white disc of the second lantern,
block up the frame, or plane off, as the case may be, and put in screw
to act as stop, the second slide should be registered on to the first, the
third on to the second, and so until the set is completed, marking each
slide for the lantern it is registered for. With every fresh slide com-
mence in the same manner again. With a triple lantern, always if possible,
arrange effect slide to come in the bottom lantern, the set slide in the
top or middle.

Although the above system is good, and from experience found to be
the best of any for lanterns, without registered stages, yet it is not a
permanent or reliable method.

THE COMPLETE SYSTEM OF REGISTERING.

If a lantern has only one set of fixed lenses, and no others are to be
used, the slide stages themselves may be trued, and can be easily
accomplished by one familiar with the use of tools.

The distance of the slide stage from the condenser must be mathe.
matically true to a minimum, and mathematically true to the optical
system. Any lantern can be trued in a short time.
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As before mentioned, a lantern with one fixed set of lenses may
be permanently registered, but when it comes to using several codes
of lenses, of different foci, this mathematically trued platform will
not work out its own theory! Why? Because the optical axis of
two lenses when put on a lantern never appear in the same place. In
fact the same lens and draw tube cannot be placed twice in the same
position, unless it is so marked, that the threads always come to the one
position. Let any lanternist focus a picture on the screen, and then
turn the front tube that holds the lens round one revolution, and notice
the screen in so doing, the picture will be seen to wobble and take an
elliptical course, this is just what happens when a fresh tube or lens is
screwed on a triple or biunial. Let three discs be registered up in any
ordinary triple, give each tube half a turn only, and then notice how the
discs are out of centre No two discs superimpose. This alone is a sure
proof that a solid platform so far is a failure. Itis true that by altering
the registering screws top and bottom of the lantern that the discs can be
made to drop in their places again, but placea square picture in the stage
it will then be found that the corners are all blurred with color.

The only true way for perfectly registering a lantern is to adjust
the platform to the axis of the lens, and not the lens to the plat-
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form. This is the principle of Hughes’ patent system of registering.
With this method, the lantern is registered in five minutes, and effects
once trued will always register dead true at any time with varying lenses,
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and the slides may be placed in any lantern and always come exact, it is
truly one of the greatest boons to a lanternist to find such a method at
his command.

Fig. 27 shows the registering adjustable platforms with stop, which
are raised and lowered either by rack and pinion or thurmb-screw motion
fitted to an ordinary slide stage; the dotted lines show the stop un-
locked from its socket, and turned down when a panorama or long slide
is used.

REGISTERING EFFECTS AND OTHER FRAMED SLIDES.

Previously to registering effects, all the slides must be blocked in
frames and fixed so as to prevent them moving or shaking about, adopt a
method and abide by it, not registering them in one way at one time,
and differently the next.

The following method as used by the writer will be found as good as
any.— The usual wood frames or carriers used for framing slides, vary in
size, according to width of the slide, and are known as one line, two line
and three line, the medium size is the most useful, and should measure
4% + 17 outside. Take photo block, hold it in the left hand, pulling out
the moveable piece with the right, if the slide fits loosely a strip of card
of the necessary thickness, should be laid in the rebate, to cause the slide
to fit tightly and prevent it shaking about in the frame, glue the strip of
card, about 214 inches long, to the bottom of the rebate or groove, next
glue all three sides of frame, strip of card included, this is easily done
with a fair size camel hair or any suitable brush, providing it is not too
large or the glue will get over the edges of the frame, nor should the glue
be too thick. This done, take the slide in the fingers and reverse it in
the exact manner, as though it were being put into the lantern, with the
paint towards you, or in other words, with cover glass next to condenser,
slide same into the rebate of the glued frame, next, glue the loose end of
the block, top and bottom including the rebate, and press tightly into its
place, this having been done, stand to dry for three or four hours, it will
then be seen that the slide is as firmly fixed in the frame as could be
wished. When registering in the lantern it will then be seen why the
card strip was put in the bottom rebate, and not on the top, or not
equally top and bottom, and why the loose part of the frame was put into
the wood block from the right hand. As all slides are inverted ready,
all that is required is to introduce same into slide holder of the lantern,
when all the level ends will come against the stop, making it much easier
to work. If the loose end of the frame came against the stop, it would

-~
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be necessary to glue a thin piece of wood on nine out of every dozen, to
bring it up to the level of top and bottom rail of frame.

By putting the piece of card at the bottom the slide is raised, as it is
easier to take a shaving off the bottom of frame with a plane, than it is to
glue a piece on, which you would find necessary if any other method is
used. It may be necessary to cut away the edges of the frame in the
centre as they overhang, especially in circular mounted slides, this
is easily done with a chisel or pocket-knife. In the case of
mechanical frames, when inverted for placing in the lantern, all
lever handles and slips should come to the right hand. Endeavour
to arrange effects in this manner because it will save a lot of trouble
in working, especially if one pair of hands has all the operating
to do. If this cannot be done, reverse the framed or set slide, which
comes previous, so that its painted side, instead of the cover glass, comes
next to the condenser. When registered, glue or gum a piece of
white paper, about one inch square, on the frame and mark in good bold
black figures, 7 2 3 and so on. This paper should always be in one
place, so that it may be a guide in the dark, and prevent slides being
placed the wrong end up in the lantern.

Another difficulty in registering is the varying sizes of the masks or
mats, these should always be kept one size, and in preference, should
be circular for the reason that they are easier to register than cushion or
square mats, also because a square picture is optically incorrect ; it is
not to be expected that a true square picture can be thrown by a circular
lens, there is sure to be a slight tendency of the edge of the disc to be
thrown out of the perpendicular, more especially with short focus lens,
of course, this can be overcome by using long focus lens of a wide
diameter, the lens in that case being of a wider diameter than the slide
opening. If the mats which are to be used are circular, they should not
be smaller than 2 1§ in the opening, if possible keep them all 3 inches.
It will frequently happen when registering-effects that the painting may
be made to register, but the mats will not allow of the edges to super-
impose, this being the case, the slide must be unbound and the mat
shifted until it is right ; it is a tedious task, but must be done if slides
are to register properly.

TOOLS FOR REGISTERING EFFECTS.

Before commencing to register and true up effects, the following odd
tools are necessary.—Glue pot, g & (a small copper one is handiest as
it is quickly heated) ; bradawl, fg. 3 ,; screwdriver, £ig. 7 ; one-inch chisel,
7g. 2 ; triangular file, fig. £ ; a small American iron plane, fg. 7 ; some
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inch and inch and-a-half screws, fig. 9 (sczew ) it will be noticed has one
side filed away—this is screwed into the top or bottom of frame, leaving
about an inch projecting, when a long slide or panorama is used, and
acts as a stop when coming against the slide stage, greater precision
is obtained by filing the side flat. 5 and 7o are arrangements for holding
a single or pair of gas bottles ; £g. 6 having been already screwed on
the lantern-box into which the frame is dropped and held in position ;
some strips of mahogany (or an old cigar box is as good as any), and
a shooting board (Fig. 29) about sixteen inches long.

Fig. 28.

In case the latter is not understood, a sketch is given. Any
carpenter will knock one up for two shillings.

(Fig. 29.) ,
Shooting board, for planing the bottom and edges of slide frames truly.

The plane is placed on its side on the lower board (1), the slide frame
on the top board with the edge to be planed towards the plane and well
pressed against the stop (3), the plane is then brought backwards
and forwards, the latter motion, of course, taking the shaving off.

D
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Having the lantern, either a Triple or Biunial, in working order, the
discs all centred, and the crosses or carriers exactly trued, and in the exact
centre of condenser, by the method previously explained, commence
to register the first slide of any fresh series of effects to the trued carrier
or cross slide, Ze., either by planing or building up the frames, so that
the mats cover exactly the plain disc of the carrier or cross, and after
registering slide no. 1, register all succeeding slides to this.

EFFECTS.
Some Complicated Effects, and how they should be worked.

Exeter Theatre Fire.—(1) Exterior of Theatre by night, and lamps
illuminated. (2.) Interior. (3.) smoke issuing from auditorium, very
finely at first, then increasing in volume until flames burst forth. (4).
And the whole auditorium is in one rolling mass of smoke and flame.
(5, 6 and 7.) Exterior in flames, the fire burning out leaving only the
ruins. To work this effectively a triple is required, as three lanterns
are in use at one time.

Firstly, No. 1 exterior, then No. 2 and 3 are put on together, the rack
slide No. 3 on which smoke is painted, has a slip glass blacked, and
when in its normal position all but obliterates the smoke itself.

As 2 and 3 are dissolved on, gently turn the smoke rack, being
careful that the handle is being turned the right way. - To see the smoke
descending instead of rising, at once makes an otherwise grand effect
ludicrous. To guard against such a mistake, cut deeply an arrow on the
edge of the frame, so that in the dark the direction of the arrow may be
felt. Continue to turn the smoke, at the same time gradually pulling
off the slip glass, uncovering more of the smoke. An assistant will be
necessary to turn the smoke rack whilst the rack with the fire No. 4 is intro-
duced into the third lantern, dissolve this on gently, turning the handle
of the fire and gradually pull out the slip glass, which covers the fire,
at the same time gently pushing back in its place the slip glass
of the smoke rack, until the fire is on full and the smoke is covered up,
dissolve off this smoke rack and introduce the next picture (5.)

No. 5. Exterior in flames, engines, firemen, etc. Dissolve off the
interior and its fire rack, introducing No. 6 rack fire for exterior,
gradually withdraw the slip glass until the flames cover the building
to the full extent. After working the rack a few seconds, introduce the
“ Ruins,” dissolve on with care. At this period we have three lanterns
going until we dissolve off No. 5. The rack fire and ruin slide are now
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showing, gently push back the cover glass of the rack which cuts off the
flame, until it is back in its normal position, and lighten up the ruin
view to its full extent, hold the open fingers in front of the lens of the
lantern containing the rack ; flicker the flames by opening and closing
the fingers a few times, until you cover up the fire entirely, leaving the
ruins alone on the screen. Vofe.—All fire and smoke effects are improved
by being slightly out of focus.

Vase of Flowers.—(1) In Bud. (2) Blossom, here butterflies are
introduced, in two lanterns, the motion the butterfly takes, is that of
an elliptical curve, which is done by a slip glass working on a sliding
pivot one in each lantern, moving the fingers in front of the lens,
gives a scintillating effect as though the butterflies moved their wings
in and out of the light. A second assistant is here necessary, to keep
the butterflies at work, while the flowers are turned into decay, the butter-

flies may be tinted various colours by the aid of light tints of glass or
gelatine introduced into the diaphragm slot of the lens.

History of the Emigrant Ship.—The real beauty of this sct of
dissolving views is enhanced by the song “Ship on Fire,” by Henry
Russell, being introduced, or appropriate airs being played. “ The Girl
I left behind me,” “ To the West,” “ Bay of Biscay,” “Ship on fire,”
“Rule Britannia,” &c., &c. ’

The vessed is towed out of Harbour, and left at sea with moving
waves. The sun is made to sink, and as this is brought about by a
separate sunset movement, a pale blue glass should gradually be slipped
into the diaphragm of the lens giving a realistic effect of approach-
ing night, when glass fully covers the picture dissolve to storm, and make
ready the second and third lanterns for red and blue lightning.  Keep the
three lanterns on, only be sure to close the flashers on lenses of the two
lanterns containing the lightning, flash half the lightning once or twice
from one lantern, (by flashing ‘the shutter half way), then flash the
shutter fully opened and closed, then flash the second lightning in the
same manner. Do not leave the lightning on the screen, simply flash
slowly at first, and then once or twice in rapid succession, and finally
both lanterns at once, if not overdone, but worked well, the effect is
most vivid and startling. If thunder is wanted, hang a sheet of zinc or
iron by the corner and shake it.

The fire caused by the lightning now breaks out in the forecastle of
the vessel, take out a lightning slide and introduce the rack for fire with
the blacked slip glass in its place which only allows a ‘small portion

D2
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of the flame to be shown, place the hand in front of the lens as dis-
solver is turned on and allow the light to escape through the fingers,
opening and closing same, as described in the Exeter Theatre set, this
giving a rising and falling effect to the flames. Mark the edge of the
rack with an arrow so as to indicate which way the handle should turn,
after a few seconds the hand is taken from the front and the flames
allowed to spread by pulling out the slip glass; dissolve to the next
which is a similar scene, only the sea calm without an eccentric movement
of the waves and tossing of the ship ; if the fire effect was put on to the
moveable ship, it would be absurd to see the vessel rolling and the
flames stationary: dissolve on this stationary view of vessel and gently
extend the flames by pulling off the blacked slip glass of rack; when
out to its full extent the flames cover the vessel ; introduce the picture
which is exactly similar to the preceeding one, with the difference that
the masts and bulwarks are burnt away, and that a slip glass is
attached on which is painted a raft ; if these are truly registered and
effectively dissolved, the effect can be given of the masts gradually being
consumed. When the previous scene is dissolved completely off, the slip
glass with raft is withdrawn from under the stern of the vessel; now
reduce the amount of fire on vessel by pushing home the slip on rack
fire slide, at the same time bringing on the last slide of the Ruins, as
the slip rack is pushed home the effect is given of the fire burning itself
out until nothing is left but a small flicker of flame, move the open
fingers in front of the nozzle carrying fire, two or three times, then cover
up completely, which leaves the burnt-out skeleton of the vessel showing,
whilst this is on ; make clear two lanterns for the two remaining slides
which are put on together,—this is imperative,—and they should be
registered in such a manner that no dark or light band shows on the
horizon, which will occur if the sea and sky do not register perfectly,
the sea being painted on one slide, and the sky and wreck on another;
a very realistic illusion of the sinking vessel is produced ; after sinking
the wreck, be careful not to let the lever slip down.

Sunrise on the Matterhorn.—The first slide is placed in the
lantern, and in the slot of the front lens of same is placed a dark blue
glass, when the picture is on the screen it has the appearance of dawn,
with just an outline of the mountain. The effect of the rising sun is
brought about by moving the slip glass off,—the second slide, after
this has been uncovered about a third of its distance, gently withdraw
the coloured glass in front of the lens at the same time as illuminating
the remaining portion of the mountain, which gives the illusion of the
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sun rising and illuminating the peak, at the same time a soft glow is
gently thrown around until every part is fully illuminated. It is certainly
one of the most charming and artistic effects that can be produced.

The Peter Botte Mountain allows of a better display of this
illusion, as there are three slides, the third being a moonlight view.
Care must be taken to use the coloured glass of a correct colour, and
it must be withdrawn very gradually.

All this class of work must be entirely hand painted, and is necessarily
very delicately and finely executed. The aritists who paint them are
very few, such intricate work is a life’s study, and deserves every
appreciation.

SUNDRIES THE OPERATOR SHOULD CARRY WITH HIM.

1.—Gas-pliers with three-sized grips, wire-cutter, handles forming screw
driver and rammer. 2—Gimlet. 3—Driver hook or staple. 4—2 and
3-in. nails. 5—Hammer. 6—Gas-nib with bent tube, male thread.
7—ditto, female thread. 8—Screw eyes. 9—Screw hooks. 10—Pulley
block for hauling up the screen. 11—Broach for clearing out jet nipples.
12—Tacks. 13 and 14—Elbow joints for gas fittings. 15—Connection
for hooking to gas burner to save a kink in tubing. 16 and 17—Y or
T pieces for obtaining a supply of gas from two burners when a poor
supply of gas is given. 18 —Lime tongs.

IR
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Fig. 3o.

Method of obtaining a gas supply from a star burner without closing
the nipples up with lead. Connect from burner to burner with pieces
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of old tubing (shown tinted in drawing) and ifa Y piece is not to hand to
carry the supply to the lantern from two burners, tie a knot in the odd
piece, leaving one open for the supply tube. It is always best to use a
T or Y piece, it gives a much better supply. Be sure and remove the
burner first before putting on tubing which supplies the lantern.

Fig. 31.
CONDENSERS.

The object of a lens which is termed a condenser, is to take up as
wide an angle of light as possible from the illuminant, be it oil, or lime-
light, and so cone it down in such a manner, as to pass it through the
objective, or front lens, which it does by refraction, wider the refractive
angle, shorter the focus, and consequently the shorter the focus of
condenser, greater the light on the screen. This can be done with a
single condenser, only that the lens would require to be of such a
thickness, that much light is lost by absorbtion, and the chromatic and
spherical aberration would also be very great, the disc appearing uneven
with a fringe of colour around the edge. The use of two lenses of
moderate thickness accomplishes the desired result, and minimizes
the aberration.

Condensers have been made in various forms and curvatures from _the
single bull’s-eye, to the present triplet.

Previous to the introduction of photographs, when slides were entirely
painted by hand, it was the rule to have the slides from six to eight
inches in diameter, for the obvious reason, that more detail could be
painted in an eight inch circle than in a three inch picture. With these
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large slides it was necessary to have large condensers of eight to ten
inches in diameter, which were of very long focus and badly cut.

At the present time we are enabled to use a 3in. picture, and obtain a
much finer result.

The standard size slide is now 3}x 3}, and the circle of the said
slide 3ins., now if this was always the case, and circular mats were always
used in slides, a 33in. condenser would suffice, as it is, slides are mounted
with square and cushion shaped mounts, and it is thus requisite to have a
condenser of 4in. diameter, so as to take in the corners of the square
slide. With a condenser larger than this there is a great loss of light,
unless slides are used of a larger size in proportion, and front objective
to match. As little is to be gained by so doing, and the extra expense
considerable, it is rarely attempted.

The form of condenser which absorbs the most rays, and is now
generally adopted either in conjunction with lime or oil light is a
double plano convex, mounted with the convex surfaces inward.

A plano and miniscus mounted together with the miniscus to the light,
is a good form for limelight, and admits as much of the rays as any form,
and has the advantage of being suitable for long or short focus objectives,
being of short focus, it necessitates the illuminant being very close to the
miniscus lens, and if the jet is kept burning for any considerable time,
is very apt to crack.

For oil light, and for use with a short focus objective, a double plano
convex, as already mentioned is the best form and should be of very short
focus. The curves of a short focus condenser being very acute, it will take
up more of the rays outside its axis than a lens of longer focus, and give
considerably more light on the screen than one of longer range. When
a lens or objective is used of a longer focus than six inches (we refer to
back focus) a condenser must likewise be employed of a longer focus, it
square or cushion shaped slides are used. With circular slides it is not
necessary.

If a short focus condenser is used with a long focus, a disc with colour
and falling away around the edge results. Owing to the extreme outer
rays being taken up.

If only 3in. circular pictures are used, with the 4in. condenser, the
extreme marginal rays are not used, as half an inch all round the slide is
cut off. Whenever a square or cushion shape is used, the chromatic
aberration makes itself slightly visible at the four corners.

Lesson. —A condenser of longer focus is necessary when a long focus
lens is used, than with a lens of shorter focus.
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When it is necessary to cone down the rays of light to a very
small area, as in the case of a lantern Microscope, a triplet combination
is brought into use, as fig. 32, it has an advantage in this particular case,
but for lantern work generally it is not necessary. The more lenses we
add, the greater the number of reflections, and consequently there is a
falling off of the light.

For experimental purposes, and where a parallel beam is required, a
double condenser of 2}in. combined back focus is used. This is also the
best focus for use with front lenses above 6ins, equivalent focus, and for
single lantern work when using limelight, the back condenser is not so
liable to crack, the jet being further from it, than with a shorter focus.

Figiiiaa. Fig, 32,

Fig. 33 shows a plan of condenser for reducing the risk of cracking this
lens, and we also think a slight gain in light; it has a 4in. front with a
34in. back ; there is not the amount of glass to become heated as in a
4 in., this half inch making a considerable difference in the curvature.

As the condensers increase in size so the focus js proportionately aug-
mented for enlarging purposes. To cover a half-plate negative an 8in
diameter condenser is necessary. For a whole plate, a 11in. and 10 x 8,
a 14in. diameter is required, for this purpose the rectangular condensers
were constructed, reducing the size of the condenser considerably,
besides reducing the weight. In the future they should play an impor-
tant part, as a substitute for the large round formula. (See enlarging
lanlerns.)

LENSES.

Here are shown various forms of single lenses used in the component
parts of front lenses and condensers.
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4. Is a right angle prism, being really halfa lens. 5. Double convex.
C. Plano convex, two of these with their convex surfaces mounted inward
are at present used as a condenser. 0. Double concave, mostly of flint,
used in the front objective. Z. Plano concave. Z. Meniscus, or periscopic.
G. Is a concavo convex.

Two or more of these lenses are mounted together to form a combin-
ation. Generally B. and % are cemented together, one of crown and
the other of flint. With a single double convex B. it is not possible to
bring the whole of the rays to one focus, but it is possible to conbine this
with a concave such as Z. which nutralises the defects of the convex 5.

THE OBJECTIVE.

This is the front lens employed in the mount to focus the picture,
formerly a single lens was used, now it is only employed in toy
lanterns, the spherical aberration being so great, a stop to cut off the
extreme rays was necessary, and even then it was impossible to focus a
picture sharply all over. When hand painted slides were used, the extra
sharpness that is now wanted for photographs, was not necessary, in fact,
it added to the general effect. Distance verily lent enchantment to the
view. Next comes the

DOUBLE ACHROMATIC LENS.

Ranging in focus from 4 to 18 inches, the spherical aberration is con-
siderably reduced, when compared with those first mentioned, two or
more of such lenses combined, form a combination of short focus and
make better lenses than the single achromatics, and give better definition
in themselves when combined in this manner, than when used separately.
A set of these lenses of 6, 8 and 1z2in. focus will give six combined
foci for different distances. A stop or diaphragm is necessary to cut
off the marginal rays, and must be placed in the front of the lens.

After the introduction of the lens next to be mentioned, the former

DOUBLE COMBINATION LENSES.

Back Front -

c Fig. 35.
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class of lens became obsolete, as it would not give the extreme sharp and
crucial definition necessary for photographs and enlargements.

The formula now generally recognised and acknowledged, is that known
as the Pelzvil form or the usual portrait combination (Fig. 35) consisting
of four lenses, the two front combination A. being cemented together,
consisting of a plano-convex or a meniscus of slight external concave
curvature, and a double convex. The posterior lens composed of a
bi-convex 2., and a concavo-convex 3., mounted with a ring C. between,
so as to prevent them touching each other. ~ Of this class of lens, there are
good, middling, and bad, and unfortunately the system of cheapness has
brought about a great influx of the latter class.

In taking out the lenses for cleaning, it is most important that they be
replaced in their proper order, the diagram will help those taking a
combination apart for the first time.

For lenses of short focus, the back combination should be of slightly
larger diameter than that of the front. A good long focus lens is made
by taking out the back combination and using the front only, a stop is
necessary to sharpen up the sides, with this there is a great loss of
light. Naturally the same results cannot be obtained with this, as from
a complete combination already described. As a rule the shorter the
the focus of the objective the greater the light on the screen, the average
short focus lens does not require to be of a wider diameter than zins.
back. When a lens of longer focus than sins. back focus is used, the
diameter must be increased to 214ins.. When the focus is 1oins. and
upwards, the diameter must be 3ins., nothing is gained by increasing the
diameter beyond this. This is a critical point, and one which practical
knowledge alone can prove. According to theory there is no more loss
of light with a long focus lens than with one of short focus, and this is
where many writers on optics fail,

The loss of light is considerable in every inch added beyond 4ins.,
and the loss of light from a 1o0in. focus lens of small diameter when
compared with a short focus, is 50 per cent., and the fact is simple
enough, when demonstrated. If a beam of light is watched coming from
the condenser, it will then be seen that at 10 inches away a larger lens
must be substituted for the small one, if the whole of the rays are to be
taken up.

Compensation for the great loss of light with a long focus lens, is
only to be brought about by the use of an objective of large diameter, and
the student who can pass as much light through a r1oin. focus lens of
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small diameter as through an objective of 4in. focus, must indeed have
discovered a royal road. No, it is all book theory and cannot be done;
let the lanternist try for himself.

Unfortunately after the introduction and popularising of these large
diameter lenses, by Professor Malden and Mr. Hughes, other lenses of
large diameter appeared in the market, many of an inferior character,
and the unwary at once conclude that so long as they have a large
diameter combination, they will succeed in the best results, this does
not follow, as some of these lenses are no better in definition than the
2 4in. single achromatic.

THE FOCUS OF THE LENS.

Before the distance can be ascertained at which the lantern should be
placed for a given size picture, we must first know the optical or
equivalent focus, a term which arises from comparison with a single lens,
that produces the same size disc, and thus being equivalent to each
other, this can only be properly tested and found by the optician, but
may be roughly got at as follows :—Supposing the back focus of a lens
is four inches and the tube it is mounted in is four inches also—halve
the length of the tube, and add this to the back focus, which would
mean an equivalent focus of six inches—in other words, the equivalent
focus is measured from midway between the lens tube to the focussed
image.

The plan generally adopted for marking the lenses, is that of the solar
or back focus. A view is focussed up sharp by the lens on a white wall
or paper, and the distance between the wall and the back lens measured,
this is called the back focus, and measures from 3}ins. upwards. This
is of little service for determining the disc it will throw, and is a frequent
source of trouble. As two combination lenses may be taken, with their
solar foci identical, when used on the screen they are considerably out,
even to the extent of 2ft. on a twelve foot disc. The diameter of lens
and length of tube it is mounted in, has to be considered, practically
the back focus of a lens is no guide whatever, therefore no scale can be
made to help the operator.

Having ascertained the equivalent focus of lens, the following scale
will be found very convenient, being copied by permission, from the
Optical Lantern Journal, October, 1890 :—

“ When one is called upon to give a lantern entertainment in a hall or
room, the following questions will be uppermost in the mind of the
operator :—(1) What size of disc can be obtained with a lens of a certain
focus? (2z) How far distant from the screen must the lantern be placed
in order to get a disc of a certain size with a given lens of ascertained
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focus? Doubtless Mmany more questions will arise, but these mentioned
will be of the most importance. It is a “rule of thumb ” practice for an
operator to wheel his apparatus up and down a room in order to find
the desired position from which to operate ; and the minds of any
spectators will not be confirmed in the idea that the exhibitor thoroughly
understands his business. How very much more simple and satisfactory
is it to reason thus before starting for the place of entertainment, A
screen of —ft. diameter is required, so if I bring a lens of — focus the
lantern must be —ft. from the screen, the length of the room being of
course taken into consideration in order to ascertain that it is possible
to erect the lantern at the desired distance. This having been ascer-
tained beforehand, all that is required is to take an objective of the
desired focus and measure off the necessary space between the screen
and the place where the lantern should be set.

Supposing we are called upon to operate the lantern in a hall 2 s5ft. in
length, we first ascertain the size of disc required, which we will suppose
to be 1oft. With an objective having a focus of 6in., how far from the
screen must the lantern be placed in order to produce a roft. disc ?

Here is the rule by which it can be ascertained :- —

Let A =focus of objective.

» B=diameter of slide.
» C= ’ »» disc.
»» D=distance between the lantern and screen.

Multiply the diameter of the circle round (C) by the focus of the lens
(A), and divide by the diameter of the slide (B).

Crxe A 10X 0

= 20ft.

B
It is thus seen that in order to produce a r1oft. disc with a 6in,
objective, the lantern must be placed zoft. from the screen. On the
other hand, we may possess several lenses of different foci, and it is
necessary that the screen and the lantern must occupy certain positions
which we will suppose to be just 2oft. apart, and that the diameter
of the disc must be 1oft. How are we to ascertain whether we must use
alens of 4, 5, 6, 7, or other number of inches in focus ?
Multiply the distance between the lantern and the screen (D) by the
opening of slide (B) and divide by the size of disc.

DB 20" fixiog
SRR uAdoens of Jepge el o 2 6in. focus.
10

Again: We have a lens of 6in, focus, and intend that zoft. shall
intervene between the lantern and the screen, and wish to know what
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size of disc can be produced. In order to calculate this it is necessary
that we multiply the distance between the lantern and the screen (D) by
the size of slide opening (B) and divide by the focus of the lens used (A),
which gives us—

D ix B 20X 213

= C size of disc = ———— = 10ft. diam, of disc.
A

The following Ready Reference Table has been computed by the
foregoing rule, and by a glance it will show the relations between lantern
and disc with object-glasses of every focus from 4in. to 15in.

READY REFERENCE TABLE.

Distance FOCUS OF LENS.
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Examples.—An 8in. focus lens at a distance of 35ft. will give a disc
of 13ft. 1in. To produce a disc of 12ft. with a lens of roin. focus, the
lantern and screen must be separated by goft. To produce a disc of
15ft. at a distance of 45ft. will require a lens of 9in. focus.

THE OBJECTIVE MOUNT.

The lenses themselves are always mounted in tubes as Fig. 4. and B.,
but these again must be mounted or placed in a jacket with a pinion
working on a rack which is screwed on to lens tubes 4. 3., being racked
in or out by the milled heads, when the lens tube is so mounted it
becomes a fixture in the jacket or mount, and is the best arrangement
for solidity.

To save weight and slightly reduce the expense, another plan is
very servicable, when lenses of various foci are intended to be used, that
is, to have the jacket or mount so constructed that each combination in
its tube will slide into the mount, usually from the front, or screwed in
from the back. The sliding plan seems to commend itself more
generally, the tubes should fit into the mount somewhat tightly, especially
for two or more lanterns.

The lens mount Fig. 36., is fitted with a double pinion, enabling
focussing to be worked from either side, and is fitted with a diaphragm
slot in the front to enable coloured glasses to be introduced. The cap
or flashing shutter is shown in the illustration on the wrong side, it
should open over to the right, otherwise the hand will be in front of the
lens when uncovering. When setting up a lantern, rack the lens out
half-way (as shown in engraving) focus roughly with the front tube into
which it is screwed, and give the final definition with the pinion, never
rack the pinion out to its full extent, it is sure to cause a downward
tendency, although only very slight.
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COMPRESSED GASES.

Compressed gases in cylinders are more general now than hitherto.
Although compressed gas is not new, the cost years ago was very heavy,
being 7d. and 8d. per foot (whereas it is now 3d.) which prohibited it
being used much for lanterns.

Low pressure cylinders have been used in America for years past,
where it is used direct from the cylinder without any intermediate
regulator. The following method is also a mode of compressing gas, but
let us hope, has not always the same ending. A travelling exhibitor in
the United States, not wishing to carry bags, used a wrought iron cylinder
into which from a large aperture at the top, he placed his oxygen mixture
(potasse chlorate and black oxide of manganese) after making the top
fast, the cylinder was placed upon the fire, with a considerable heat, the
gas generated, and in so doing compressed itself. ~ After the cylinder had
cooled down (which took a considerable time) it was ready for use. It was
certainly the ideal of simplicity for obtaining compressed gas, without
the aid of pumping machinery. On one occasion, the chemist who was
entrusted with making up the gas mixture, used instcad of the black
oxide of manganese some foreign substance as charcoal or antimony, it
is needless to say the whole place was wrecked, pieces of the cylinder
being blown through the wall, in fact the explosive acted in every way,
like a bomb.

It is a rule, now by Brin’s Oxygen Company (London), to test every
cylinder sent them to fill for the first time. Every cylinder must be
marked for its specific gas. Red for hydrogen, black denoting oxygen.
No oxygen will ever be put into 2 hydrogen cylinder or vice versa, and
this rule is like the laws of the Medes and Persians.

It is general now in England to fill cylinders up to a pressure of 120
atmospheres or 1,800 lbs. pressure on the square inch.

Whether the cylinder is made for six feet or a hundred, the pressure,
when full is the same. If a pressure gauge is put on a full cylinder it
should indicate 120 atmospheres or 1,800 lbs. Presuming that a
cylinder contains 4o ft. it would indicate on the gauge 1,800 lbs., if only
half full (2o ft.) the hand would stop at goo lbs,, if a quarter full (10 ft.)
450 lbs., so on in proportion. ‘

A simple method to know the contents of a cylinder is as follows :—

The dial of a gauge is usually marked in lbs. or atmospheres. The
red figures indicating atmospheres, and the dlack, 1bs.

To tell the contents of a cylinder, divide the red figures (atmospheres)



64

by the numbers here given, and when full, works out as follows :—

For 4o-ft. cylinder, divide + 120 atmospheres by 3, = 40
SrZofl s " 120 b AP
» IS ft. 3] H) 120 ”» x 8, = 15
ot 5 i 120 5 Xipe) =g

This may appear perhaps confusing at first, when once grasped it is
very simple. Example:—A 4o feet cylinder is taken, the contents of
which are not known, the indicator gauge stops at 8o atmospheres.

8 ' + 3 = 26, (26 feet).

The contents of a cylinder may be roughly estimated, by weighing the
cylinder when empty and again when filled, and keep a record of the .
difference. As a rule 10 feet go to the pound.

A few precautions may be necessary to the novice: do not under any
consideration oil any connection with the cylinder especially the valve
pin, or use soap, or white lead if there should be a leakage. Wipe out
the seat of the coupling before connecting the regulator. This is
most important especially with the inside thread valves, as the
dust often collects here in no small quantities If the valve is
thought to leak at the orifice, place a little soap suds or saliva across the
top, and if there is an escape of gas it will make itself known by the
bubbles it will force up. Should the valve pin be too hard to turn, have
a key with a long arm, it will give a good leverage. It is not necessary
to turn the key more than once round to open cylinder, nothing is
gained by continuing this motion as more gas cannot be forced through
the valve, should the cylinder be full and the key turned many times, it
will force the pin out, and as it will come out with force, the consequences
would be very unpleasant.

Should the valve be one as supplied by Brin’s Company, it will be sure
to want a little tightening up as it becomes worn round the seat of the pin,
to do this turn the key on slightly, at the same time turn the nut which
holds same the reverse way, with a pair of gas plyers or a spanner, a
good leverage is wanted for this.

This form of valve generally has the thread inside the collar which
protects it from injury in travelling. The valve of a cylinder should
be used carefully, its structure being very delicate and easily damaged.

It is now customary to make the hydrogen thread on cylinders and
regulators left-handed, so that it is compulsory to use only the proper
regulator and fitting for each gas, it was rather confusing at first, but is
an excellent plan, as there can be no possible mistaking the gases.
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NO DANGER WITH GAS CYLINDERS, OR BAGS.

The few accidents that we hear of are very far between, when it is
considered fairly, with the thousands of lanterns in use at all times, in all
places, and under various conditions.

When practically considered, an accident has never yet occurred in
which gross carelessness could not be traced. Many simple things in
daily use are dangerous, when perverted from their intended use, and
the same applies to lantern apparatus. As all students of chemistry are
aware, when oxygen and hydrogen gases are mixed, in the proportion
of three parts to one, and a light applied, an explosion results.

Supposing the gases were so mixed together in a single cylinder, no
explosion would take place unless a light was applied, and even then
under certain conditions, the gases will burn without an explosion, the
ignition inside only takes place when the cylinder is nearly empty or the
pressure reduced, then the light passes back.

Example.—If a bladder filled with a mixture of these two gases in
their most explosive form, has a small hole pricked in it and a light
applied from the end of a stick, the result is the gases burn steadily
with a bright flame, until the bladder is all but empty, and at that
point when there is no pressure to force the remaining gas out, the light
appears to be drawn back, then the report.

Now, supposing by misadventure (which we do not admit p0551ble), the
two gasses have been mixed in one cylinder. What happens? The
operator lights up his jets, if mixed in the hydrogen cylinder, a bright
light appears at once, as though the oxygen tap was also on, and if the
operator is wise, he shuts off the jet at once, and tests the hydrogen,
not by applying a light—that would be worse than the evil,—allow
a little of the gas to escape into a tin can (the lime tin is the handiest),
allowing sufficient to force the air out, cover the top, apply a light if
you like, at a distance from you, if the gases are mixed a slight report
will take place, if pure hydrogen, or coal gas, it will burn with a small
flame around the top of the tin.

Now, presuming the hydrogen this time has become mixed with the
oxygen. What happens ? The gas from the hydrogen cylinder or bag
is alight in the lantern, the oxygen tap is turned on, and if mixed,
the usual brilliancy of light is not obtained, as is usual when the oxygen
is turned into the hydrogen, in that case the oxygen tap should be
turned off at once, do not wait or continue to try again, but test the
oxygen in a tin in the same manner, filling the tin by allowing the gas
to run in, and oxygen being considerably heavier than the atmosphere,
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it will soon force the air out, apply a match, of course holding the tin
away from the body. If mixed the gas goes off with a small report, if
the oxygen is pure nothing will happen, nor will it light, if the match is
dropped into the tin it will only burn with increased brilliancy, until all
the oxygen is exhausted.

Oxygen and hydrogen gases by themselves are as safe as the
word safety implies. Fill a jar or bottle with hydrogen and drop
a lighted match in—zesu/f, the match is immediately extinguished :
hydrogen will not burn of itself, it must have oxygen to support it, but
allow the hydrogen to escape in a stream, and on reaching the air it will
light and burn, as our common house gas lighted at its burner illustrates,
because the oxygen in the air supports it, causing combustion, without
the aid of oxygen, hydrogen is as harmless an illuminant as is possible
to imagine.

For oxygen, take a jar or vessel filled with this gas in the same
manner, plunge the match or taper into the vessel, and the match will
burn with increased brilliancy, the gas itself will not light, that is
impossible. Oxygen alone is a supporter of combustion, and if allowed
to escape into a room in any quantity is perfectly harmless, in fact in a
crowded room its results are beneficial. The reader may say, if these
gases are harmless, how is it that gas bags and even cylinders have
exploded. If the true facts could only be traced, it would be proved in
every individual case that the accident was caused by the gases oxygen and
hydrogen being mixed, and a light applied,—no accident or explosion can
possibly occur unless this is done, even if the gases are so mixed it is
perfectly safe until a light is applied. We were once in a theatre, when a
gas bag exploded on the stage, causing nothing more than a loud report,
the manager appeared and explained to the audience, that a gas bag had
been filled too full and consequently burst, this the audience from their
applause, evidently thought was a sufficient explanation. The real fact
which we learnt afterwards was this: the man who was paid 1s. 6d. to
2s. a night to work the limelight was 7oz compus mentus, and had filled
up a half-full oxygen bag with hydrogen, and, in attempting to light
the jet, he was thrown several feet away. The time may come when
every accident of this kind will be investigated by a qualified board, and
the culprit punished, the sooner the better for all.

If gas bags are used, each bag should be marked with a large H or O
both sides, and under no consideration should they be used for any gas
but those marked.

Safety Valves.—Valves fitted with pumice and back pressure
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valves are of little use as a means of safety, and are an encumbrance,
checking the flow of gas.

OXYGEN (Brin’s Patent),

now generally used in cylinders is the pure gas. The-common air is
purified and dried by passing through-lime and caustic soda, "and
pumped into retorts, charged with barium oxide, which under a heat of
1,400 Fah., has the chemical properties, for absorbing the oxygen
from the air, the nitrogen and other products being conveyed away.
The air is pumped into the retorts at 1o lbs. pressure, the pumps
are then automatically reversed and the oxygen is then sucked from
the barium oxide, the process thus using no chemicals whatever, and
becomes simply mechanical. Oxygen manufactured under this process
has the advantage of being free from chlorine, which is not the case with
oxygen manufactured from potasse chlorate, it is the chlorine that
destroys the rubber in gas bags, and causes the green deposit in the
tubes and taps of jets. Brin’s oxygen when first introduced six years
ago differed materially, the quantity of nitrogen being left in, being
considerable, and thus made a great difference in the illuminating
power, these difficulties have now long been overcome and the average
quality of oxygen is 93 per cent.

TESTING AND FILLING CYLINDERS.

We cannot give a better description than an account of our interview
with the able manager of Brin’s oxygen works, Mr. Keith S. Murray,
which took place at their factory, and goes to prove that the bursting
of a cylinder, or mixing of the gases, is an impossibility, and that
the public stand at no risk whatever, and considering that the makers of
the cylinders have previously tested them to two tons pressure on the
square inch, there is not much fear of a cylinder coming to grief in the
hands of the public.

“ Do you test every cylinder sent you, Mr. Murray ? ”

“Yes, cylinders are tested by us to double their working pressure,
viz. 1} tons. Our test is of course an hydraulic one.” ‘

“ Have you ever had a cylinder burst after it has left your factory ? ”

“Not that I have ever heard of, and we are supplying now over a
million and a half feet annually, compressed into cylinders, which means
that many thousands of bottles pass through our hands.”

“ Do you ever burst cylinders in testing ?

“All cylinders are filled by us to one standard pressure, viz. 120
atmospheres, and as I have already said they are first tested by us with
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water to double that pressure. Some years ago there were many
cylinders of inferior quality in circulation and bursting such cylinders in
testing was by no means an uncommon experience, now however, such
experience is very exceptional, as the type and construction of cylinders
have so much improved.”

“ How does a cylinder act when it bursts, does it go off like a bomb ?”

“No. When a cylinder bursts in testing, it simply rips open, water
being an inelastic substance, and if care is taken to remove all air before
applying the test pressure to a cylinder, there is no element of danger in
such a burst. If a cylinder charged with a gas were to explode, of
course it would be a much more serious matter.”

“ Have you ever had an accident in testing eylinders ? ”
*No.”
“I believe you keep a list of every cylinder sent you to test and fill ? ”

‘ Every cylinder sent us for the first time by a customer is tested, and
if sound, stamped with our registered test mark. If not already
numbered, a number is given to it. Its number is then recorded with
other particulars including date of test in our books. In this way we
establish a life record of every cylinder, and know when it ought to be
retested. We always reserve a right to retest all cylinders annually.”

“ Have you no fear from a strange cylinder. Supposing a cylinder
containing, or had contained hydrogen was sent to be filled with oxygen ? »

“ The great risk in our business and the only matter in which we are
in the hands of our customers is in the possibility of a cylinder which
has been used for coal gas being sent to us with instructions to fill with
oxygen or vice versa. By hedging ourselves with safe guards against
this risk we have been in conflict many times with our customers. As
you know of course red is the distinctive mark for hydrogen or coal
gas, and black for oxygen, but until recently the risk involved in the
compression of mixed gases was so little understood by a certain class
of customer, that it was no uncommon experience with us to have
cylinders sent in without a word of caution, painted black, to be filled
with oxygen, and yet reeking with the smell of coal gas, and an inquiry
has elicited the fact that the cylinders had been repainted for the
different gas by the customer in all ignorance of the fact of course that
by so doing he was exposing us to grave danger. All cylinders are
emptied of any gas they may contain by us before they are admitted to
our Factory, and they also pass through three different hands for exam-
ination, so that it is difficult for such a cylinder as I have just mentioned



69

to reach our compressors without detection, such however has happened
more than once and although I am glad to say no serious injury has
ever occurred through ignition of gases and consequent explosion in a
cylinder, we have had alarming experiences, and narrow escapes from
serious accidents. I may point out that these are accidents which could
only occur during compression, and are consequently risks to which we
and not the customer are exposed. Such experience is now very rare
indeed, as the danger is. more generally known, and I may add that as
an absolute safe-guard in addition to colour we now make all connections
for oxygen and coal gas different and consequently non-interchangeable,
and when this is universally adopted, the real and I may say only
element of danger in our business will be practically done away with.”

* How do you account for such explosions of coal gas and oxygen?”

“That is a difficult question to answer, they are undoubtedly due to
sufficient heat being generated in some portion of the cylinder to
cause ignition of the two gases.”

“ It may be dueto a variety of causes. The actual compression of the
gases causes a certain amount of heat, but this alone is not sufficient to
explain the occurrence. It can only be that (owing to, in part, the
compression, but to a much larger extent—the friction caused in the
valve passages which may be full of oil or hydro-carbon deposit, and the
sudden impact of the gas rushing into the cylinder) sufficient heat is
caused locally to ignite an explosive re-action of gases, and of course the
moment ignition takes place enormous heat and pressure is created inside
the cylinders. A cylinder which has been long used for coal gas lends
itself most to such accidents, as it would be coated inside with a lining ot
hydro-carbon deposit.”

“ When oxygen escapes from a cylinder in any quantity, it is noticed
that the flow is very uneven. How do you account for this? ”

“This should only occur when oxygen is allowed to escape very
rapidly from the cylinder and then the explanation is very simple. It is
just the reverse of what takes place when the gas is compressed. The
highly compressed gas in the cylinder has by the time it is used cooled
down to the temperature of the surrounding atmosphere. This large
volume of gas when expanded out of the cylinder, abstracts the heat
from the surrounding atmosphere, with the result that such an intense
cold is generated immediately round the cylinder as to create ice from
the moisture present and this ice getting into the valve passages causes
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obstruction and consequent unevenness of flow. You can easily verify
this by holding your hand on the mouth of cylinder valve.”

STRENGTH OF CYLINDERS FOR COMPRESSED GAS.

By KEeitH S. MURRAY.
(Extract from Zngineering Review.)

“ There are two kinds of steel bottles generally in use for the transport
of gases at high pressure. They are known in the trade as lapwelded
and solid drawn.  Both are made of mild wrought steel, with the
difference that the lapwelded bottles are rolled and welded up like
ordinary tubes, whilst the solid drawn bottles are formed from a circular
- slab, or a circular block of steel, which by repeated heating and pressing
in suitable dies is moulded into a tube with a spherically closed end.
The process of solid drawing acts beneficially on the strength and rigidity
of the metal, it has been found from tests made that the ultimate tensile
strength of this metal is about 66,000 lbs. per square inch, as compared
with about 54,000 per square inch in the case of welded bottles.

The solid drawn bottles are consequently lighter, neater, and perhaps
more reliable than the lapwelded, and although rather more expensive,
are slowly but surely superseding the older lapwelded type, more
especially in the smaller sizes. All bottles, or at any rate all these
employed for non-liquified gases, are made to contain a certain easily
measurable quantity of gas at a pressure of 120 atmospheres, which is
the recognised standard pressure.

Both classes of bottles are now made of three common external
diameters, viz., 4in., 54in. and 7in. and they vary in length according to
the quantity of gas they are required to contain at the standard pressure.
The thickness of these bottles is as follows :—

External diameter, 4 inch, ... solid drawn, § in.
. X £ e ... lapwelded, 3 ,,
iy i I ... solid drawn, Z ,,
i o v S ... lapwelded, % ,,
e & Fiane ... solid drawn, 2 ,,
. . e lapwelded

(No lapwelded bottles are now made beyond 53in. external diameter.)

Bottles of various other sizes and thicknesses are in use but they are
gradually being superseded by these standard sizes, and in the course of
a very short time they will probably have become extinct. As regards
the ultimate strength of bottles, many tests have been made in order to
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ascertain their bursting point and elastic limit, and as all the above sizes
(which are the standards adopted by the Brin’s Oxygen Company, and
the various Companies working under their patent rights) are constructed
of nearly proportionate strength, the results may be generally summarized
as followed :—

Pressure per square in., at which ( lapwelded ... 24 tons.
bottle bursts .. solid drawn :.. .. 28 5

Limit of elasticity per squre in. [ lapwelded 35,000 lbs.
of metal Vo solid drawn 45,000 ,,

Ultimate tensile strength per [ lapwelded 54,000 ,,
square in. of metal ... solid drawn 66,000 ,,

The results of tests go to prove that lapwelded bottles are almost as
strong in the weld as in the solid plate. Solid drawn bottles gain their
ultimate tensile strength rather at the expense of their elastic limit ; but
both are largely in excess of the test pressure applied to the bottles.
The actual hydraulic test pressure applied to each bottle is 1} tons, just
double the pressure to which it is charged with gas, and it will be seen
that this test is well within the elastic limit of the metal, in the case of
lapwelded, as well as the solid drawn bottles, and that no permanent
injury to the metal can be occasioned by it. It is the custom to select
one out of each delivery of new bottles, and either test it to destruction,
or have it sawn up in order that a thorough examination of the metal
can be made.

For testing the elastic limit of bottles, a good arrangement has been
devised by Mr. H. Brier, Manager of the Scotch and Irish Oxygen
Company. It is briefly as follows :—

The bottle to be tested is filled with water and placed vertically in an
iron envelope, the envelope is also filled with water to the exclusion of
all air, and a perfect joint is made round the neck of the bottle by means
of a flexible rubber ring. A small glass tube taken from this envelope
or outer chamber serves as an indicator. When the bottle is subjected
to hydraulic pressure, any distortion of the metal can be seen by the
raising of the water in indicator. If no permanent stretch is given to
the metal, the water will return to its original position in the indicator
when ‘the pressure is released. If any permanent stretch has been
caused this will not be the case, and should such a thing occur in the
testing of a bottle it would be immediately rejected.

I think users of oxygen compressed in these high pressure bottles may
rest satisfied, that every reasonable precaution is taken to ensure safety. -
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In conclusion, in order to prove how safely gas may be transported in
these high-pressure bottles, I cannot do better than quote some experi-
ments, which were made by the Scotch and Irish Oxygen Company, in
March. 189o. These experiments were made with a view to ascertaining
the amount of rough treatment, which a bottle would stand without
bursting. Three bottles were all subjected to very severe treatment ;
they were all of a standard type, viz, 5}in. external diameter by }in.
thick and lapwelded. Nos. 1 and 2 were charged with 120 atmospheres
oxygen ; No. 3 was filled with liquefied carbonic acid. No. 1 bottle
was twice raised to a height of 35 ft. and dropped horizontally upon a
solid iron block 12 ins. square, each blow bending it to the extent of
about § in. It was then dropped vertically on its round end having a
clear fall of 31 ft. when it was found that the impact had only flattened
a part of about the size of a penny piece. It was crushed with a 1 5 ton
blow received whilst it lay across an iron block, and it was finally bent
with the same blow whilst it was supported on two anvils set 4 ft. apart.
No. 2 bottle was dropped horizontally five times from a height of 35 ft.
across an anvil, receiving the blow each time on the same spot. No. 3
was dropped twice 35 ft. and then crushed by a 15 ton blow. On these
bottles being subsequently tested they were found to contain the full
quantity of gas and to be perfectly sound.

It it inconceivable that bottles during transit could undergo anything
like the severe treatment to which these were subjected ; although their
valves often bear testimony to the rough treatment received at the hands
of railway porters.

Any latent weakness in a bottle is more likely to make itself known in
the gas compressing factory whilst it is being recharged than afterwards
in the hands of a customer, and yet I am glad to say that although
thousands of these bottles now pass through our hands every week, we
have never had an accident through the bursting of one of them in our
works. The only two recorded accidents due to the bursting of high-
pressure bottles, one in Dublin, 1889, and the other in Glasgow, 1890,
were proved beyond any question to be due to the spontaneous com-
bustion of mixtures of oxygen and coal gas, and the consequent creation
of a pressure inside the bottle which vastly exceeded what it was
calculated to withstand. 1Itis in this possible mixture of gases that an
element of danger has hitherto existed in the use of high pressure bottles.
It has been due mainly to the fact that insufficient precautions were
taken to avoid the possibility of bottles used for one gas being charged
with another. The recognised rule in the trade was to paint oxygen
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bottles black, and hydrogen (or coal gas) bottles red. This, however,
was no absolute safeguard, and the system now adopted (in addition to
the different colours of bottles) is to make all valve and other connections
for oxygen and hydrogen non-interchangeable. This absolutely precludes
the possibility of mixing gases in bottles, and when it becomes universal
(as it must in a very few years), I feel convinced that the only real
element of danger in the use of high-pressure gas bottles will be removed.”

OXYGEN MAKING.

Oxygen is a colourless invisible gas possessing neither taste nor smell,
and is made for our particular use from potassium chlorate (commonly
called chlorate of potash). If a small quantity of manganese dioxide
(black oxide of manganese) be mixed with the potassium chlorate, the
oxygen is given off from the chlorate at a much lower temperature and
in a more regular manner, and thus the evolution of the gas is facilitated,
but the manganese undergoes no change whatever. Although oxygen
may be obtained by heating manganese dioxide to red heat in an iron
bottle, but this is out of the question for the average lanternist.

The best proportions, which are the outcome of a great many years’
practice are,—4 parts potassium chlorate,—1 part manganese oxide, well
mixed and incorporated together.  The chlorate may be obtained in
powder or crystals, the latter is prefered, it is easier to mix with the
manganese, 3 lbs. of this mixture should produce 8 ft. of gas.

The retort should be made of sheet iron with a double bottom, so
that the iron work or a new bottom may be renewed by any smith,
when charged place on a fire, ordinary heat from a fire or bunsen is
sufficient to generate the gas, with a retort of this description, a cork or
safety plug of at least three quarters of an inch in diameter is fixed at
the top, in the event of any stoppage in the tube, this will force itself
out and the gas pass harmlessly away.

Oxn no account should cast iron or mercury bottles be used as retorts,
an enormous heat is required to make them hot, and then the gas rushes
off at a terrific speed and there is no means of stopping it, and should
the retort cool down before all the gas is given off, it is the h