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THE CAMERA 7

In this form of camera the front can also be swung to keep the
axis of the lens horizontal, but this movement is of less

importance than that of the back.

Fia. 4.—The Sanderson Camera. Type of a camera fitted with
every movement required. It is a great favourite with
amateurs,

6. A ecamera must be fitted with a bellows extension, so as
to adapt it to take lenses of varying foei. It should be capable

¥i1G, b.—8quare Bellows Camera. Type of the ordinary camera
used by most professionals. It combines all movements
necessary, but the rising-front is limited to 14 or 2 in. It is
very serviceable and strongly made.

of extension to a little more than twice the focal length of the
lens selected to cover the plate, so as to permit of photographs
being taken life size.






THE CAMERA 0

felt in a light frame (to prevent breakage), and made the full
size of the focussing screen, is a very useful addition. When
inclined at 45° to the bottom of the sereen, and covered over
with a focussing cloth, the picture can be examined right way
up, and the pictorial effect more easily arrived at. The only

Fi16. 7.—Perken & Son’s Adjustable Box Camera.

objection to its use is that it gives rise to lateral inversion.
But this applies equally well to nearly all view-finders, and is
rarely of any consequence except in process work. If can be

Fic. 8.—Sinclair’s Una Camera, with hinge top for using a rising-
front with very short focus lens.

readily made to hinge with its reflecting side next to the
focussing glass, or be adapted to slide in a groove in the ecamera
behind it when not in use. By a simple arrangement of bolt-
hinges, I have contrived it so that it can be instantly detached






THE CAMERA I

some of these cameras, and Dallmeyer fits to them a long rod

fitted to a Hook’s universal joint, which is exceedingly con-
venient,

Newman & Guardia supply a very convenient focussing

Fi1a. 9.—Birdland Reflex Camera, fitted for ordinary and telephoto
work (Banders & Crowhurst).

hood made of leather or eloth which can be pushed down out
of the way into the body of the camera when not in use. On

F1s, 10,—Dallmeyer's Naturalist's Camera, fitted with portrait
telephoto lens. The Hook's universal joint is not shown.

the top of the hood are a pair of eye-cups, which contain a
pair of deep meniscus landscape lenses (described on p. 64).
These are constructed on the pattern I have designed, and can
be made of any focal length, positive or negative, to suit the
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THE LENS 10G

therefore @ = d. B lies between A and its principal focus F,, so
that the convergent rays, instead of coming to a focus at F,, are
rendered divergent by the negative lens B, and the focus is
now extended to F. The distance BF is called the back focal
length (F,). If these extended rays are produced backwards
they will appear to proceed from A’instead of A. The distance
A'F will therefore be the true focal length of the compound

s ....

¥ -| TELE Fllﬂ'l'ﬂ

F1a, 81.—Construction of a Telephoto Lens (Dallmeyer).

lens when the two lenses are separated by the interval «. In
actual practice the negative lens of a telephoto combination has
invariably a shorter focal length than the positive one, and
it is placed at a relative distance away according to the

A. EID N (7

r'A.Tf_“JT

Fia. 82.—Dallmeyer's * Adon " Telephoto Lens.

magnification required, the distance being varied at will,
between certain fixed limits.

Fig. 81 shows a stigmatic positive lens affixed to'a telephoto
attachment (negative lens). The latter screws on to the camenra,
the ordinary lens being attached in front of it.

The effect produced by a felephoto combination depends
entirely on the position of the negative lens with respect to the




















































































Zo face p, 186.]

PLATE 1V,

Fic. 94.—Photograph of the image of a star
taken with a 24-in. refractor, showing a
perfectly corrected lens a little out of
focus,

Fia. 99.—Appearance of coma and astigma-
tism together.

Fia. 98.—Appearance of high degree of
COIMA,

Fra. 100,—Horizontal line, high degree of
astigmatism.

Fra. 101.—Vertical line, high degree of
astigmatism,

Fig. 102,—Circle of least confusion.














































































































































































PLATE V.

Fic. 147.—A blunt-nosed aluminium projectile travelling at the rate
of 974 metres per second (% 2 diameters),

F1c.148.—A near Eaiuteﬂ brass projectile, showing head and tail waves
travelling at the rate of 420 metres per second (X 2 diameters).

Both these photographs are untouched, and are reproduced here
by the kind permission of Messrs., Horwitz,

To face p. 192, ]
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PLATE VIL

[ Copyright.

Fic. 163, —Section of a Lippmann Photographic Film, made through the

red end of the spectrum of are light (% 11,000). TPrepared and photo-

graphed by Edgar Senior, Esq., and reproduced here by his permission,
Zeiss" Apoch. Obj. 3 mm. Oc, 2; yellow screen,

T'o face p. 216.]
























PLATE VIIIL

Primary colours. Diagram, showing the effect of superposition of
“ Additive "' Lights, as explained on p. 222,

Primary colours. Diagram, showing the effect of superposition of
‘‘ Subtractive ' Colowrs, as explained on p. 222

[To face p. 222,
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PLATE X,

Opal in matrix ; Three-colour photograph, from the original at the
Natural History Museum, South Kensington,

r,_'.F"rl_,r’rl'-:.'.|" P 294,


















PLATE XI.

Dyed-starch-grain Filter, Three-colour print, copied from a Lumiére
Autochrome plate, showing the dved graing ; magnified 700 diameters.

[To face p. 280.




































PLATE XIIL

Autochrome-dyed Starch Grain Filter. From a photographiby the
auther on & Wratten panchromatic plate and vellow {screen,
Pillischer’s 1} in, Obj.; £, Oe¢. (x 42 diameters).: Light grains
red, grey grains green, black grains blue-violet,

Thames Three-coloured Disc Filter. From a photograph by the author
on & Wratten panchromatic plate and yellow sereen. Pillischer's
1} in. Obj.; 2 Oe, (x 42 diameters). Light discs red, grey dises
green, black patches blue-violet.

To face p, 240.]


























































































THE OPTICAL LANTERN 260

transparent, coloured frame, photographed on a thin piece of
alass, should be placed immediately in front of the diapositive
in a separate slot in the carrier, but in contact with it. In this
way the picture would have the agreeable finish which
every one admires in an oil painting, when placed within a
wide gilt frame.

It is important that the lenses of the condenser fit loosely
in the mount, i.e. one should be able to rotate them easily with
the fingers, otherwise they are apt to erack with the heat. For

Light too low down.

Light too near con- Light too far from con- Correct appearance.
denser, denser.

Fia. 177.—Appearance of the disc on the sereen when the radiant
is in various positions, Copied by permission from Bishop's
“ Art of Projection,” p. 24,

the same reason, if Lumiére colour slides are projected, it is
advisable to have a narrow tank filled with a nearly saturated
solution of alum placed immediately in front of the condenser,
if possible in contact with it, Messrs. Zeiss supply a glass
tank only 1 in. wide, with true surfaces, for five shillings, which
answers the purpose admirably. A thicker tank than this will
cause the corners of the slide to be cut off, since the rays
converge on issuing from the condenser. Hughes makes an
excellent glycerine tank, applied in the same way. Perken &
Son have, at my suggestion, designed a lantern with extra


















PLATE XIII.

Fia. 181.

Newton's Lantern, arranged with erecting prizm.

H, Hand whesl to
rogiilate the length
of arve.

P, Reflector adjust-
ment.

T, oor of cooling
chaniber,

8t, Wheel for coarse
focussing.

8, Sliding door to
Blage,

B, Lever which -
lates the inclination
of mirror.,

K, Fine adjustment,

N, Adjustment regu.
Inting inclination
of erecting mirror.

FiG. 186a.—Professor Dimmer's Camera for photographing the
Fundus Oculi. (By permission of the inventor.)

Ta face n. 9747


















PLATE XIV.

Conus ; choroiditis at the macula Colloid exerescences in the pig-
M =19D. [108] ment epithelium layer
{Senile change, man 80 years),
[188]

Normal fundus
(Man 40 years old). [267

Retino-choroiditis. [24] Choroiditis [338]

Photographs of the Human Fundus Oculi.
(Printed by permission from the original photographs of Professor
Dimmer of Graz.)

T'o face p. 278.]
































































































