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PROJECTION LENSES, SERIES «p» & “R”
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GAUMONT-KALEE PROJECTION LENSES
DEMES “H”

HARD-COATED AND COLOUR-CORRECTED

These lenses are designed to fit almost any projector; within the
physical limitations imposed by this consideration, they are of the
maximum possible aperture and efficiency.

The complete Series “H” ranges in focal lengths from 3” to 7”; the
shorter focal lengths, from 33” down to 3”, are Anastigmats, in order
to maintain good definition at the very wide angles corresponding
to their short focal length.

The comparative light-loss often experienced with Anastigmats
has been countered by colour-corrected hard-coating.

Series “H” lenses will be found most useful and versatile for service
in existing equipments which cannot make efficient use of the more
modern and powerful Series “K” lenses.

The Series “H” lenses are available in the following sizes and focal
lengths : —

«“H» ENASTIGMATS
Focal lengths: 3”, 317, 31”, 33”. Al f.2.

“H!!

Focallengths:4” to 7” in steps of }”, as under:—
4” to 51” inclusive f/2.2
53" f/2.3
53" f/2.4
6” f/2.5
61" f/2.6
61" f/2.7
63" £/2.8
1 £/2.9

All of these lenses fit lens-holders of 2.06” (52.4 mm.) diameter



PROJECTION LENSES SERIES “H”

Table of Dimensions
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GAUMONT-KALEE PROJECTION LENSES
SERIES I

HARD-COATED AND COLOUR-CORRECTED

Series “K” Lenses are designed for use with large-diameter mirrors
and modern light-sources; for example, these lenses collect all the
effective light from the 16” and 14” reflectors in the Gaumont-Kalee
“21” and "“20” Equipment. They provide exceptionally good
marginal illumination with any arc mirror.

The Series “K” Lenses are available in focal lengths from 7” down
to 4”7, in steps of }”. Focal lengths below 4” are available in only the
Series “H”, as Anastigmats, which continue in steps of 1” from 33”
down to 3”. All Series “K” Lenses are of aperture {/1.9, to take full
advantage of the most powerful modern Arc Lamps.

We recommend the choice of “K” Lenses wherever possible; i.e.
with all projectors which can accept their large size. The Gaumont-
Kalee “K” Lens is, in fact, an essential in the case of large screens
where the utmost possible light is required.

Series “K” Lenses are available in the following sizes and focal
lengths :—
Focal lengths from 4” to 7” in steps of 1”. All of aperture f/1.9.

For lens holders of 2.778” (70.56 mm.) diameter.



PROJECTION LENSES SERIES
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DIAGONAL TO SCREEN _’.

OF GATE

HOW THE GAUMONT-KALEE "H’& 'K’ PROJECTION LENSES
FUNCTION WITHOUT VIGNETTING

RAYS D & @ BOUND THE CONE OF FULL CENTRAL ILLUMINATION.
RAYS (3 & @ BOUND THE CONE OF FULL MARGINAL ILLUMINATION,
i.e.,,FROM THE FULL MIRROR DIAMETER, THROUGH THE CORNER OF THE
GATE, THROUGH THE PROJECTION LENS TO THE CORNER OF THE SCREEN -

ACHROMATISING
COMPONMNENTS

BI-CONVEX

MENISCUS

ACHROMATISING
COMPONENTS

GAUMONT-KALEE SERIES "H’'LENS, HARD-COATED & COLOUR-CORRECTED
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Comparative Projection Lens efficiencies based on use with highest
efficiency condensing systems.

Distribution of light across the screen as a property of the projection
lens, i.e. independently of the condensing system.
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1. Gaumont-Kalee “K” 41” 2.Gaumont-Kalee “H’’41” 3.Gaumont-Kalee “H” Anastigmat 3”
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GAUMONT-KALEE “T” LANTERN LENS

The outstanding range of lenses for slide projection. The Gaumont-
Kalee Series “T” Lenses are accurately computed and are subjected
to the same exacting tests as Gaumont-Kalee projection lenses. This
series is not to be confused with lenses of the Petzval type—definition
is uniform over the entire screen, and screen brightness is up to 15
per cent. greater. Surface treatment of these lenses is not strictly
necessary, and therefore Series “T” lenses are not coated.

To find the focal length required use the formula on Page 9, but
assume a slide mask size of 3”. For example: to find the focal length

necessary to project a picture 12 feet wide at 80 feet throw :—

=M 807 ¢

3
F — R O - I—Z_ therefore F —= 20

Series “T” Lenses are made in the following focal lengths :(—

16 in. (41 cm.) 20 in. (51 cm.) 24 in. (61 cm.) 28 in. (71 cm.)
18 in. (46 cm.) 22 in. (56 cm.) 26 in. (66 cm.) 30 in. (76 cm.)

For lens holders 2.06 in. (52.4 mm.) diameter.




SELECTION OF CORRECT FOCAL LENGTH

The focal length of the lens governs the size of the picture pro-
jected to the screen; the longer the focal length the smaller the picture.
The projection chart below has been calculated for cinematograph
projection lenses assuming a gate mask of .825” x .600” commonly
used with sound on film systems.

Accurate selection may be made by using the formula below :—

D = distance from lens to screen (in feet)
width of picture (in feet)

= width of mask (in inches)

= focal length of projection lens (in inches)

Example for use of the formula:

I

2 g

To find the focal length of the projection lens necessary to
project a picture 23 ft. wide at 120 ft. throw :—

Bl G [20% . 07895
el v oy

therefore F = 41"

I

PROJECTION TABLE FOR CINEMATOGRAPH LENSES
Showing width of Screen Picture at different distances with Lenses of different focal lengths.

Distance | FOCUS OF LENS IN INCHES

Lensto | | j

Sfc:reen. ‘3in. l3} in.13% in.33in. 4in. 41 in.4} in. 43 in. 5in. 5} in.5% in.53 in. 6 in. |64 in. 6% in. 63 in. 7 in.
eet. ‘ ‘ ‘ X

Ift. in.fft. in.ft. in.[ft. in.[ft. in.ft. in.ft. in.ft. in.ft. in.ft. in.fe. in. ft. inft. in. ft. in.‘ft. in.[ft. in./ft. in.

20 Bl o R D D S i [y S D e e
25 65 91 6 e oS SR R R4S R o 4 a0l 3R 108 gl 3t 6 3 43 23
30 87217 6| 7EH0R6 M eIRGR 5 SRoles SIS BN IR0l 4719 s g 90l 4-0/:3 /10 3. 83 7i8i 5
85 ‘968982777I6864605855524Il4846\444240
40 ‘IOIIIOI94888278736|066625I1585552504947
45 ‘I23II 4I069992\878278747068646ISI05755i52
50 ek PE A S e e 7 o B e e S B G CiG 66 56 650
55 I5 0113 1012 10{12 0jII 3[I0 7]l0 0[9 59 08 68 27 97 57 26106 76 4
60 16 5|15 114 013 . 1|12 3|1 6[l0 1[I0 49 9974 81I|8 68 217107 67 37 0
65 (17 9/l6 5|15 3|14 2|13 412 6|11 10]J1 2(le. 7]10-1{9 8 9 3/810[8 6/8 27107 7
70 [19- 2|17 8|16 5|15 314 4|13 6|12 92 1|11 5/10 11]10 SRR B9 =619 28 9 SEESR8E):
75 20 6(18 11117 7|16 5/15 4{14 5/13 812 11|12 311 811 2110 810 2 9 919 51292 118839 Width
80 21 1120 218 9|17 6|16 5|15\ 5(14 7|13 913 /12 6l I1][1 410 11110 510 1|9 89 4 L of
85 [23 321 619 1118 717 5|16 5|15 6/14 813 11113 312 842 (|11 711 110 810 3| 9 II Picture
90 24 822 921 1|19 8/I8 5“7 416 515 6|14 914 013 512 10[12 3|11 9[I 4I10 [I{I0 6
95 §26 024 022 320 919 6|18 417 4|16 515 7/14 1014 213 612 11]12 511 1111 61l |
100 27 525 323 621 1120 619 418 317 3/16 515 714 1114 3113 813 12 7112 Il 8
105 28 926 724 823 021 720 319 2|18 2(17 2l6 55 814 1114 413 913 3|12 9“2 3
110 30 227 1025 1024 122 721 3020-1{19 0[I8 0/17 2/I6 515 815 014 513 1013 412 10
115 31 629 127 025 223 7[22 321 019 10/18 1018 017 2/l6 5/I5 815 114 613 11/I13 5
120 32 1130 428 226 324 823 22| 11120 919 8|18 917 11]i7 1ll6 5|15 9/I5 114 74 O
125 34 331 7029 427 525 824 222 1021 720 6|9 618 87 1017 1j16 5(I5 9/I5 2|14 7
130 35 832 1130 628 626 825 123 9122 621 420 419 518 7/17 917 116 5/I5 9I5 3
135 37 0[34 231 929 7]27 926 124 823 422 221 120 219 3(1 85 5117 = 970116 Li5([5810
140 38 535 532 1130 828 927 1225 724 223 021 1120 11|20 019 218 417 817 06 5
145 39 936 834 131 929 1028 026 625 123 1022 821 820 819 1019 018 417 717 0
150 41 2|38 035 3i32 II!30 1029 027 525 1124 823 622 521 520 619 818 1118 3|17 7

The height of the picture is approximately # the width.




GAUMONT-KALEE

Are Lamp Mirrors

are made by C. A. Parsons & Co. Limited of Newcastle, specialists in
the manufacture of silvered glass reflectors for over 50 years. The
exclusive rights for world distribution of these mirrors for Cinema
Arc-lamps are held by G.B-Kalee Limited.

The mirrors are made from heat-resisting Pyrex glass, in sizes
ranging from 51” to 16” in diameter, for any type of Arc Lamp. The
low expansion co-efficient of Pyrex makes it the most useful glass in
arc lamps where the reflector is subjected to high temperatures or
intense local heating. The co-efficient of light absorption is also
comparatively low, resulting in an absolute reflectivity, when
silvered, of some 91.9]

TYPES OF MIRRORS

The main types of mirrors in use are Ellipsoidal, Paraboloidal and
Spherical, and of these the most convenient and efficient is the ellip-
soidal. With this type of mirror, the optical system of the projector
consists of the mirror and the objective lens; in projectors em-
ploying paraboloidal or spherical mirrors, a frontal condenser lens
is required in addition to the objective. With Ellipsoidal mirrors,
there is no condenser lens to absorb light, and thus more reflected
light is utilised upon the screen; there is also no question of con-
denser breakage.

BENDING

In manufacture, the mirrors are bent accurately to the required
shape in temperature-controlled ovens and then cooled in special
annealing chambers; afterwards they are ground to remove any
surface skin formed during bending, and to present a fresh surface
for polishing.
POLISHING

Inside and outside surfaces are next polished with rouge and felt on
high-speed machines, after which the mirrors are cut roughly to size,
the outside edges are ground smooth to the correct dimensions, and
the mirrors are then polished to the brilliant finish required for
maximum reflection. The holes are trepanned, and the reflectors
cleaned chemically and washed thoroughly in distilled water, ready
for silvering.

BACKING

The reflecting surface is provided by a heavy coating of silver
backed by a coat of electrically-deposited copper, followed by a
final coat of anti-oxidising material; an outside covering serves the
dual purpose of distributing heat uniformly over the back of the
mirror, and of holding it together in case of breakage.

TESTING

At every stage of production, scientifically controlled tests and
inspections are imposed, with automatic rejection of mirrors which
fail to pass these exacting tests. Ellipsoidal mirrors are tested for
limits of spot-size by placing a small light-source at the primary focus
and projecting it on to a screen placed at the secondary focus; para-
boloidals are tested for light concentration in a collimated beam and
rigidly limited for the size and shape of the resultant spot.
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Ellipsoidals

Most modern Arc-Lamps use Ellipsoidal Reflectors; all longitudinal
sections of an ellipsoid are elliptical, and all right-angled sections
are circular. As shewn in Figure 1, an ellipsoid has two focal points,
Fl and F2, on its longitudinal axis X-X. If a reflector were made in
the shape of an ellipsoid, any light coming from a light source placed
at F1, would be reflected to the other focal point Fs as indicated by
the rays Fl to D to F2, F1 to E to F2, etc.

Not all of the ellipsoid can be used as a reflector. Since the carbon
crater projects light in one general direction, only the section of the
ellipsoid facing the arc is used as a reflector (as indicated by the
heavy arc A-C-B, Figure 1). The area, or size, of the reflector will
determine the amount of light that will be collected from one focal
point and reflected to the other focal point. Accordingly, in the
lamphouse the carbon crater is placed at Fl facing the mirror, and
the film aperture plate is placed at or near to F2. Figure 2, which is
drawn to scale, shews the proper location of a lamphouse and a
projector in the complete development of the ellipsoidal optical

system.
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The diameter of the mirror A-B, the distance of the carbon from the
mirror F1-C, and the distance of the film aperture plate from the
mirror F2-C, are interdependent upon each other, and therefore
these dimensions should be kept practically constant in order to hold
the light output of the projection system at a maximum.

Figure 3 shews a typical optical diagram of a Reflector and Arc-
Lamp system, in which the distance from the film aperture plate to the
rear of the reflector is 32 inches, and the distance from the carbon
crater to the rear of the reflector is 5 inches. This indicates that the mag-
nification factor for this system is 32 divided by 5, which equals 6.4.
This means that the image of the carbon crater, in being reflected on
the aperture plate, will be enlarged 6.4 times. The speed (f. number)
of this reflector can be computed by dividing the distance A by the
dimension B. In this case, 29 divided by 14 gives a speed of approxi-
mately 2.08 (f/2.08). Thus, although it is not current practice to mark
the “f. number” upon an arc-lamp mirror, it can be estimated fairly
easily.

The tables give the range of standard sizes which can be supplied
at very short notice. Other sizes can be manufactured if the relevant
data, i.e. diameter and foci are supplied or if a sample reflector is
provided.

DIMENSIONS IN INCHES DIMENSIONS IN MM.
DBia. Pr?m. w Sg:. D?a. Pr<i:m. SEc. D.?a' [ Pr(i:m. S?C' D.?a‘ Prci:m' SEC‘
Focus | Focus T e i e Pl B SR Pl ey
s o ik i W06 | 12 | 914 292 | 127 | 787
il 367 et i 3 | 127 914 260 | 108 | 635
o Al R e M3 | 127 | 787 25 108 635
sHk e i e e R 330 | 115 | 800 T R I
2 et il el s 305/ 127 |1.787 954 | 89| 635
e AR I 305 | 108 743 206 | 108 | 635
A AN ey 305 | 108 635 200 | 108 | 635




ARC-LAMP MIRRORS FOR ALL MAKES
AND TYPES CF PROJECTION EQUIPMENT

When ordering, please state make and model of
Arc-Lamp, or dimensions A, B and C, Fig. 4
page 12, and also diameter of hole

required in mirror

There is a Gaumont-Kalee Product
for every need

from Box-Office to Back-Stage ;
from Foyer to Fire-Escape;
from Projector to Proscenium.

Everything for the Cinema and Theatre



GAUMONT-KALEE PRODUCTS ARE MADE™ BT

LEEDS (A. KERSHAW & SONS)

SHEPHERD’S BUSH, LONDON (BRITISH ACOUSTIC FILMS LTD.)

THE LARGEST GROUP OF FACTORIES IN EUROPE SPECIALIZING
IN THE MANUFACTURE OF CINEMATOGRAPH EQUIPMENT

Printed in England by H. A, Smith & Son Ltd., Coventry,



