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Double-Anastigmat Lenses
Goerz’ Anschutz Cameras
Shutters, Etc., Etc.
And Trieder Binoculars

MANUFACTURED BY THE

C. P. GOERZ
OPTICAL WORKS

NEW YORK
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L. J. R. HOLST, Manager
Berlin . 45-46 Rheinstrasse, Friedenau
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All prices are quoted in the currency of the United States. Goods
delivered f. 0. b. New York.

All orders should be accompanied by a remittance or will be filled ¢. o. d.

Lenses which are not approved of will be exchanged or their value
refunded if returned in an intact condition within 10 days after arrival.

All goods are packed with the utmost care. We cannot therefore be held
responsible for any damage during transport.

All goods contained in this catalogue can be obtained from any good
dealer in photographic supplies in the United States and in Canada; or in all
cases where this should not be possible, from our New York office.

When ordering by wire, please use the code word specified.

Telegraphic Address:— Goerz, New York.

Made with No. 9, £cries I1L, on 14 x17 plate.

By W. F. ScuneimeR.



Goerz Double Anastigmats

German Patent No, 74437, — Brit. Patent, 18¢2, No. 23378, — Austria-Hungarian Priv. No. 65495/15760.
French Patent M., 226500, == Italian Patent, Vol LXYV, No, 144. — Swiss Patent No. G167,
United States Patent No, 5a8iz5,

HE ever advaneing claims made upon the means employed in photography
T and in its development have prompted me in directing particular attention
to the improvement of photographic lenses with respect to the . astigmatic
curvature of the image.

My scientific assistant, Mr. Emil von Hoegh, carried out a series of
exhaustive mathematical calculations which have led to most surprising and
equally happy results. He found that a doublet, each member of which consists
of three lenses of different refractive power, afforded the means of compensating
the astigmatism in a theoretically perfect manner, and, at the same time, of
obtaining within wide limits a perfectly flat field, without detriment to any of
those other qualities which a good photographic lens should possess.

The constructive type comprising these new lenses has been patented in
Furope and America,

Although only a few years have passed since these new lenses first entered
into public competition, they have attained in all parts of the globe the foremost
position, and have been declared to be the most perfect of modern lenses by
authorities on the subject of photographic optics, who had an opportunity of
exhaustively testing their properties.

The astigmatism is completely corrected, the result being that, even with
full aperture, the image is as sharp at the edge as it is in the centre.

The curvature of the field is, within an angle of 72°, eliminated —:. .,
that part of the image which is comprised within this angle is absolutely fiat.
‘T'he definition and depth are the same in all parts of the field.

The co-existence of these two essential qualities, viz., absence of astigmatisim
and of curvature of the field, places these lenses in a foremost position and
secures for them the supremacy over all other existing types.

By reason of the symmetrical arrangement of the two combinations of the
Double Anastigmats, the image is perfectly orthoscopic, and all traces of
distortion are, & priors, obviated. :

The Double Anastigmats are free from internal reflections, and the image
produced by them is accordingly brilliant and free from flare.

The two combinations are placed in close proximity, with the result that
there is no perceptible falling off of the luminosity towards the edge, The entire
surface of the image is, therefore, uniformly illuminated, and, besides, the com-
pactness of the Double Anastigmats renders them extremely rigid and portable.

The glasses employved in the construction of the three elements are so chosen
as to minimize the irrationality of their spectra, and thus to reduce the secondary



chromatic aberration to an inappreciable quantity. The approach to apochro-
matic correction is, therefore, much more perfect than with the older types of
photographic lenses.

‘The chromatic difference of the spherical aberration is almost entirely
compensated.

The Double Anastigmats are spherically and chromatically corrected for the
axial and oblique pencils even with the largest stop.

The symmetrical arrangement of the two members of the Double Anastigmat
has the advantage over the dissymmetrical types of admitting of either half

(which has approximately double the focal length of the entire system) being °

used as a single landscape lens.

The following glasses are employed in the construction of the Double
Anastigmats, viz., a Barium-Silicate Crown, a light Baryta Flint and a Silicate
Crown. All three glasses are absolutely permanent and are highly transparent
and perfectly homogeneous.

They are the products of the well-known glass works at Jena. Owing to
difficulties in the manufacture of these optical glasses it has hitherto been
impossible to obtain Baryta crown glass entirely free from small bubbles, This
slight imperfection has, as is well understood, no detrimental influence on the
optical properties of the lens, its only effect being a reduction of the light
transmitted, but the amount of this reduction is so inappreciably small that it
stands for nothing as compared with the immense advantages resulting from the
use of the new glasses. TUntil it becomes possible to eliminate this imperfection
complaints made in this respect cannot be considered.

The system of stops regularly used in these lenses is the Universal System
(U. 8.), but if preferred we will engrave the barrel or shutter in the F system
or the Dr. Stolze system, as used in our German made lenses.

The stops used and their corresponding F values are as follows :

U. S. System, 1.% 14 1% 10 25 9% 4 g |6 33. 64. 128. 256.
F £ 45 48 5 55 6% 6.8 8 112 16, 22.% §2. 452 64,
For further information relative to stop denominations, see pages 10, I1.

The optical and photographic qualities of each lens sent out are carefully
tested in a laboratory fully equipped with the instruments required for this
purpose. ‘Thus only faultless instruments are sent out from the works.

Notice.—We withdraw the guarantee on our lenses when the shutters are
fitted by others than ourselves.

COMMUNICATION

From the firm of

SCHOTT & GEN, JENA (Germany)

Glass-Manufactory for Optical and Other Scientific
Purposes.

THE efforts of the opticians in the improvement of objectives in the higher
characteristics of optical results have in later years, particularly in pho-
tographic objectives, resulted in an increasing demand for such kinds of glasses,
which, in their optical properties and chemical composition, differ very consider-
ably from the crown and flint formerly used, and the production of which
presents far greater technical difficulties for the producer than the former current
optical glass. Particularly does the majority of the kinds of glasses required in
the construction of the improved photographic objectives, which have been
recently introduced, offer unusual difficulties in the accomplishment of complete
purity, that is, freedom from small air bubbles, For the different demands, which
arz made from these special glasses, varying from the ordinary materials in their
conditions between refractive index and dispersive power, subject the chemical
composition of the glass flux to such narrow limits, that the technique of melting
leaves no choice to bring about favorable conditions for the greatest possible
purity. ‘The result is that in such kinds of glass it becomes practically impos-
sible regularly to produce pieces which are free from small air bubbles.

We must peint out that the existence of such small air bubbles, even in
the most unfavorable case, hardly reaches a loss of light amounting to 1/sth
per cent., and therefore is entirely without influence on the optical result of
a lens system.

It is, therefore, obviously unreasonable to demand of the producer of
optical glass that, to meet the increased demand of the optician in reference to
all the really important properties necessary for the function of the objectives,
he should reject */wths of the produced glass, merely because it shows a defect,
which in application is entirely insignificant.

If the purchaser, especially of photographic objectives, should, as has hith-
erto been customary, declare lenses with a few small air bubbles as ‘faulty,”
the optician will be constrained to explain that objectives of improved quality in
optical results cannot be produced out of any crown and flint which may be
selected at will, but only from such kinds of glass, in the selection of which
higher considerations than the presence of a few small air bubbles must
be decisive.

SCHOTT & GEN.
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COMPARATIVE “STOP"

Stalze System as used on |
Coerz {tnses ....... i JERELR AASIE R 3 | st 4

Corresponding F Values. . . | 3% | 4 PRI G50 EE L ™ | T ‘ T.5 f i R ]

i
|
I
English System of F Values, [ .. | 4 e i Firs dio fbm o ] o 4 l sl e fog S B

Corresponding Values accord-

ing Universal System (U.8) | 0.2% | 1 | 13%) 14| 1oe| goo| goe] peol geo| gor| gee) grel g b.oe

The speed of a lens is determined by the amount of light it passes, and
consequently varies in direct proportion of the areas of the different stops or
diaphragms used. It is, however, usual to name the different stops by their
diameters, as the 1, %, 7 of the focus, commonly written F:8, F:16, F .32,
ete. ‘These denominations do not express the relative quantities of light they
permit to pass through, as the areas they represent are not proportionate to these
diameters, but to their squares. For instance, the area corresponding to ¥ ; 16 is
four times smaller than that represented by F : 8, and four times larger than that
corresponding to F:32. As this circumstance has often led to mistakes in
exposures, lens manufactures have adopted systems of stop-denomination
whereby the relative times of exposures are made directly proportionate to the
various numbers with which the different stops are marked. The above table
gives the comparison of the Stolze system with the Universal system and the
F system.

EXAMPLE.—A lens working at F: 7.7 calls for an exposure of 1.7 second.
- What will be the correct exposure when stopping down to F : 31 2
The table shows in the Stolze system that F: 7.7 correspondsto 6 and F: 31

to 96. The should thus be as—x1.* seconds, or 24 seconds.
The U. S. system gives 3.7° and 60 respectively as corresponding to F: 7.7

60
and F: 31, and thus g'ives—_:xl.“ seconds=24 seconds,

3.7

By examining the above Comparative Stop Denominations, the percent-
age of speed of one lens over the other will be seen. For example, a lens
listed at F : 4.7 is equal to 1.1 U, S,, and a lens listed at F : 5.° is equal to 1.7°,
therefore F : 5.7 is over 3674 SLOWER than F : 4. . In like manner, F : 4.°
equals U. 8. L*Y and F:6." equals U. 5. 2.°°, thus F :6." is 1027 slower
than F : 4° |
10

(DIAPHRAGM) DENOMINATIONS

b N (e D 9 11,77 | 140 | 16 30 80| 82 oy 1 ‘1W 126.% [ 128 | 240 | 256 | 4iB

10 12 12,7 148 (183 | 24 %.‘i-IB 484 | 51 0 | 1024 | 102 S&l’.i"tl)li 384 | 400.% | Y68

9.5 |10 11 11.3| 12 |18.% | 16.* | 16 20.% |22 220 81 a2z 4.5 45 451 | 62 | &L

In the Dr. Stolze system each stop indicates the time of exposure in
accordance with the following formula :

1 F\? ¢ F" being the equivalent focus, and ¢“d’’ the effective
Lo (F) ' aperture of the lens.

According to this system, ““I"" denotes the rapidity of a lens working
¥ ¥
at aperture ‘;‘T—ﬂ=m; 6 is that of a lens working at the effective aperture
5 !

—'VE — ete, For the Universal System (U. S.) the formula is as follows :
i
1 (F )’, and in this instance “I”’denotes the rapidity | F F

=T \T/ of alens working at aperture T 7
In accordance with these formule the comparative table has been compuited,
giving at a glance the corresponding figure in the various systems.

HALCMILLAN Y
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Made with No. 9, Series ILL

By W. F. SCUREIBER.

2 | On the Choice of Lenses | 2

HE following tables, in which the properties of each objective are specified,
are intended to facilitate the proper selection of a lens which best answers
certain requirements,

The choice of a lens is governed by the focal length, which determines the
size of the picture with respect to a given distance of the object, and more
particularly by rapidity, angle and depth, The tables will be found to contain
full particulars respecting the rapidity, which depends upon the ratio of the
effective aperture to the focal length of the objective and the angular extension
of the image, which, in conjunction with the focal length, determines the
covering power of the lens. It will, however, be well to say a few words on
Depth of Definition. Regarding this point incorrect notions have extensively
been promulgated in the price lists of even eminent makers, as well as in text-
books on photography. According to these notions, certain types have been
claimed to be, ceferis paribus, possessed of great depth, whereas, in truth, depth
of definition is entirely independent of any particular constructive type, and
depends solely upon the ratio between effective aperture and focal length, and
upon the absolute value of the focal length itself*, inasmuch as the depth
increases in proportion as the ratio between the apertureand focal length hecomes
less and as the focal length itself diminishes. Only inasmuch as the passage of
light is, in a variable degree, affected by reflection at the lens surfaces and by
absorption through the glass and balsam, lenses having similar effective apertures
and equal focal lengths may be said to vary in point of rapidity, and, therefore,
also of depth. Hence lenses possessing few and feebly reflecting surfaces, and
made of the most transparent substances, are naturally placed at an advantage in
this respect. In the construction of my Double Aﬂastlgmatc, these factors have
received the most careful attention.

Bearing in mind the true relation of depth to other properties of a lens, it
will at once be understeod that in the following tables the smallest lenses of each
series possess the greatest depth, and vice verse. It goes without saying that the
depth of any objective increases in proportion as the stop is reduced. (For
further particulars, see table on pages 16-17.

= Apparent differences in the depth, which practical pliotographers profess to notice in lenses having the
same relative aperture and the same focal length, are due ta uncqus.l distribution, in different cases, of the
depth towards the front or back, which will happen when a lens is imperfectly fre: from focal difference or
when the image is curved.  In all lenses which are free from these defects the definition varies in accordasice

‘with a fixed law with a greater or less distance of the objeets as compared with the distance of these objects
which are strictly in focus,

13



GOERZ DOUBLE ANASTIGMAT LENSES

The four characteristical qualities of the Goerz Double Anastigmat Lenses,
viz., extreme rapidity, minute definition, great covering powers, and utmost
depth of focus, give them the leading position of all anastigmats throughout the
world.

They are the ideal lenses for the professional and amateur ; they are, in fact,
““The Universal Lenses.”’

Goerz Double Anastigmats, Series IIL, are adapted for every conceivable
photographic purpose,—portraiture, groups, landscapes, animal life, architecture,
interiors, and for copying.

The speed of the Goerz Double Anastigmat, Series III., F:6.® isactual and
combined with their even illumination insures the taking of instantaneous views
at late hours and on dull days.

The definition of pictures obtained by using the Goerz Double Anastigmat,
Series III., is microscopically sharp, even to the very corners of the plate.
The disturbing defects of chromatic aberration and distortion are entirely
eliminated, and the astigmatism and curvature of field are absolutely cor-
rected up to an angle of 72° when using the full aperture.

Sharp corners are secured at full aperture on a plate considerably greater
than the focal length of these lenses. This immense advantage requires a few
words of explanation. Suppose we were to take a certain landscapeona 5x7
plate with the following lenses of equal focal length (say 43{ inches), always
using the same stop (say F: 11): :

No. 1.—A Landscape Lens.

No. 2.—An Aplanatic Double.

No. 3.—A Goerz Double Anastigmat,

The first lens would give a sharp image in the centre of the plate only, every
other part being out of focus. The second lens would barely cover 314 x43{
inches, while the Goerz Double Anastigmat would cover the whole plate, and
even more, sharp to the very corners.

All other conditions being equal, the Goerz Double Anastigmat is vastly
superior in definition and evenness of illumination, which are the most
important factors for instantaneous exposures.

The perfection of the chromatic correction of these lenses and the entire
elimination of the curvature of field make them the most perfect lenses for
reproduction and half-tone work.

The single combinations may be used as long focus objectives, suitable for
all classes of work where extreme rapidity is not required. The focal length is
about double that of the complete lens, and the size of the image is, therefore,
about twice that given by the complete lens.

The circle of illumination of the Goerz Double Anastigmats is equal to
twice the focal length, and they are thus most perfect and fast wide angle
lenses, as it is possible to cover the corners sharply up to the circle of light.

14

For example, a No. 1, Series IIL., of 6-inch focus listed for a 4x 5 plate, will
cover a plate 7 x g, and a No. 3, Series IIL., of 81 inch focus listed for a 5x 8§
plate, will cover a plate 10x 12 with the utmost perfection.

Few ‘““wide angle’ lenses possess larger openings than F:16, and whereas
the Goerz Double Anastigmat has an aperture of F:6.8, the advantage of this
latter lens for focusing in dark interiors is thus very apparent, as the corrections
are so very perfect that the plane of greatest sharpness remains the same
at all apertures, and no refocusing is necessary.

For portraiture, the Goerz Double Anastigmat is an ideal lens. It possesses
every qualification of the old portrait lenses, and surpasses them. It is possible
to have all the softness and diffusion of the old type, and yet, if necessary, the
depth of focus can be made use of, This latter quality is very essential for
groups,

To sum up, the Goerz Double Anastigmat combines the special advantages
of all other lenses, which, combined with our methods of manufacture, make
them the Universal lens—the best lens for all work.

A RAINY DAY IN¥ BERLIK” W. TITEENTHALER.
Made with No. § Serles ITL, on plate 12 x 15 inches, 1,/25 sceond.
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Increase of the Focal Distance of the Lens
due to Different Distances of the Object

CERTAIN distance exists for each lens, at and beyond which the parallaxes

of the luminous points are so small that the incident rays may be

considered to be parallel to each other. In this case the distinet image is situated

in the principal fecal plane of the lens—¢. ¢., in the plane which is conjugate to

infinitely distant objects.

The subjoined table shows how far, in the case of my lenses, the distinct

object lies behind the prineipal focal plane when the object is situated at a finite
(and partly rather short distance) from the lens.

_No. of LENS 0o | 00 | 0 ‘ 1 | 3 3 | 4

FOCUS In Inches. 234 i B34 | 43 | i ‘ T 812 ! 034

DISTANCE OF OBJECT [ DISTANCE OF THE CONJUGATE miums.fgmm THE PRINCIPAL FOCUS
1868 i, e v | L0004 | 0008 | 003 | .oo20 | .c0es I 0086 | 0048
883 Ft it R R L0016 | L0028 | 0056 | L0092 | .0128 | L0174 | 0232
1057 m R 0028 | 0064 | L0116 | L0180 | L0260 | L0352 | 0464
(R b i e 0052 | L0108 | L0192 | L0800 |- .0486 | L0302 | 0776
665 e B 0072 | L0184 | 0288 | L0452 | L0652 | .0802 | 1164
B0 Sor e ce| L0096 | 0216 | L0388 | 0604 | .0873 | 1192 | 1560
e 0120 | L0292 | L0484 | L0760 | L1096 | .1496 | 1960
867 Frn = R R 0144 [ 0328 | Loase | 0o12 | L1820 | L1800 | 92860
80 . e oo L0160 | L0364 | 0848 | L1016 | 1468 | .2008 | 2698
e e 0180 | 0408 | L0733 | 1144 | L1656 | .2 2008
P e 0208 | o408 | 0836 | asm2 | 1000 | 2600 | 3408
D PR TP G244 | 0648 | L0076 | 1540 | 2228 | 3048 | 4000
17 e coof 20202 | L0660 | 1180 | 1856 | .2685 | 3684 | 4840
185 R 0864 | L0828 | 1484 | .2386 | .8302 | 4640 | .6120
10 e N L0492 1127 | 2000 .8160 L4600 L6220 .8360
AR o eo| 040 | 106047 | 3064 | 488 7120 | 9840 | 1.3080
gy Es N S 532 | L8360 7| 656 | 1.060 | 1.5800 | 2.2320 | 8.0820
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This table is very instructive. It shows, e. g., that lens No. 000, in the case
of an object situated at a distance of 33 feet requires only a displacement of
.0144 in. of the focusing screen (with respect to its position in the plane of the
principal focus), whereas lens No. 3 requires this displacement already when the
object is at a distance of 333 feet. Since, with the rapidities ordinarily
employed, a difference of .016 inches in the position of the focusing screen does
not produce any sensible diffusion, we see from the table that lens No. 000 is
capable of simultaneously sharply depicting objects situated at a distance beyond
33 ft., No. 3 those beyond 333 ft., No. 9, however, only those beyond 3,333 ft., etc.

In general the table shows that, ceferis paribus, i. e., with the same relative
apertures or with the same rapidities, the depth of focus rapidly diminishes as
the focal length increases.

When the objects are very near to the lens the focusing screen, or the
sensitive plate, must necessarily be moved away from the principal focal plane,
which causes the more distant objects to move out of focusand to become indistinct.

T'his table may be employed to sharply focus an object without the aid of the
focusing screen, when the distance of the former is approximately ascertained
by pacing off or otherwise known,

No. of LENS.

FOCUS in inches. 1034 12 | 14 1612 | 1% | 3 | a0 | 35

DISTANCE OF OBJECT | DISTANCE OF THE CONJUGATE FOCUS BEYOND THE PRINCIPAL FOCUS

in feet. | in inches.
16665 o e e [ 0060 0072 L0104 | L0144 | L0184 | L0288 | .0453] 064
Bag el R R 0202 0360 0520 | .0708 | 0028 | 1448 | _2268! .326
6. e 0584 mz-;i .m-ui 1420 | 11860 | 2016 | 456 | 660
L o b Do AR oG GO -.0”50| .12|2| 148 I L2384 | L3120 : {83 768 | 1.113
08.....ccuiunen...| (1476 (1838|2640 | 8213 | .88 740 | 1148 | 1.606
W ETR e b P E S ‘_IQSU .2443‘ L8540 7 484 L G36 1,000 | 1.576 I D204
40 AR B e | zasa| mosn| 4de | 608 | .800 | 1.264 | 2.000 | 2.920
R TSR 2006| 8716 .53 | 736 | 063 | 1.532 | 2.432 | 8.560
B e e e L8840 A12 | 600 JB24 | 1,080 ' 1.712 2.728 4.00
M .ieoieeiineo| omz| t6s | 6s0 | 82 |1.924 {148 | 3.104| 4.5
oG eraria Ty Pt 482 | L 036 ‘ LT80 1,072 1.4i2 2,252 3,600 0.32
e e el 508 | .6s2 ‘ 920 | 1.204 | 1.088 |2.665 | 4.28 | 0.38
(e A e 616 | 764 [1.116 | 1540 | 2.000 |8.272 | 528 | 7.92
] & i e s e B A Jisd | Lo7e 1.424 1.9%2 3,620 4 ..:.’.-1- 6,82 10.44
10 e 1.0 | 1.332 | 1.964 | 2.786. | 3.6506 | 6.00 | 10.00 | 15.44
e e 1,681 | 2116 : 5.160 | 4.48 | 6.08 [10.28 | 18.00 |20.44
g N 5.9 [5.16 8.2 1216 [17.72 [36.00 | 90.00 (324,00
i | | |




REDUCING ZAB LT

] | | 7

No. of LENS. | 000 ‘ 00 1| 0 Il 1 ‘ 2 i 8 4 No. of LENS. & 6 ‘ [ | 8 9 10 11

i I-

—— = —_— | [ T [
FOCUS. | =2 | # 43 6 i 8t E 91 FoCUS. i} ses bass R3S s A SRS [ | 19 24 30 35

I 1 i el e |
—DISTANCI P ECT =]
RATIO a: b. ?J—DISTANCE gp ?bl:“,"‘ﬁu }Irom the lens in inches. RATIO a: b. ﬁﬁ%}i’{-ﬁﬁgﬁ 3,': ?ﬂ%‘g :-fmm the lens in inches.

: a 4.3 7. 0.4 13. 14, 16.2 19, a al 211 24, 28,8 83, J # T 5 50,1
il doogno o {b 44 7. 91 | 12 14, 16.} 19, L % bl 213 | 2, 285 | 98 s | ard | o 200
e fa|l 6 8.0 12] 143 1.4 | 203 a4, T e 200 | sy [ aiy | avis B9, | 73.s 8803

ol v SRR e G| S G, s, 9.1 12, 13,4 16, Bl B AR 19.4 283 271 3.1 2001 491 5.
. | 1077 | 14 g | 91+ | 95 28, H0) {af 32 8.4 | 427% | a3 | &6z | mol® | ss 106,

Z9ve L e e | ih o 5 i i oy 7 2 il | 314 i s i 8.4 %0+
o {u 81 122 16,1 203 25, 29, 83, s el BT 41,3 493 57.° 66. | &3 | 108% 124,

ChiE o ooeno0odaes b 3.1 5. [ 8.1 0. 11.3 15.1 AR L arkD 1064 9. 28,2 26.3 33, 413 493
N _ln 0.1 1. 19, 24, 28, 33, 88, 1:3 Jal 423 47.4 56,4 66 5 04 | 118, 1414
----------- b| 3 i 61 8 DI | R 12,8 -\b| 143 15.3 18,8 22, 95,1 B1 B9 % 47,
e 3 al 12, 17.3 24, 201 85.2 4.4 47.1 14 fal B8, 59, 70, 824 041 18, 147 3 157,

o ety e e by 73 g b 107} 11,8 ‘ b eeTe iy 14. 17.% 205 | 2803 2004 89" 443
1:5 fal 14, 21.4 28. 551 42, a0, il 1.5 Yal 6.3 w0.Y &5, 09 L 118.4 | 141.4 177, 219 1

oo et ae vty ib': a's é* 5.2 7 5.2 10_ 1.3 : "lb 12.% 14,4 [ 17. 19,° 20 233[ 35-; .‘.-‘IE.I
A al 1601 25, 83, 414 50 58, 66 i fa T2 824 | 99l | us. 182.% | 165.% | 2084 28

B IEL rn S o 93 11 5o 6.s 31} 93 i, ceml S H S e st syl SR
1w [ 19. 28, 88, 47.4 5. ¢ [N 6.3 17 ol Ry, 9.4 | 1181 1821 151.% 190, 2364 agg

----------- ibl 2 4, 5.3 6.4 8, 9.4 10.§ “lb| a3y 18, 16.3 18,0 [ =g’ 21 | 884 | ‘a0t

s fal 213 82, 42, 53. 63.% T4 2 85, .5 al 95.4 | 1084 | 120, | 148 | 170 2123 | 2853 | 819,

bR gontanonas bS8 oty 8 HEe sl eves e o 10.3 L b 1R e i | s TBie | ot oeh R DL
e : fal o4 8.8 | 47 60, 0. 82,5 04,1 1 faf 106.3 | 1180 | 14ilz | 165.4 | 180, ong 1 | 2051 351
---------- “’i %2 Tl e TS 6.4 () 9.1 10,4 T 13, | 1532 18.1 1 2.1 "3->';> 39'?5

At a2, 89, | b52. 05, 8. ai. 104. 1:10 {al 117. 150 155.4 |- 182. 208, “ s 300"

0 G b| 3 g | big 6.1 T g1 0.2 =-1b| 114 13 i5.3 | 183 | "m0l ; a5 30,
s ol mz | 4 | old | o | el | ors v g am | | e | s &1

. 3. £ 5 1 . . | 2 2 5. | . 20,4 : :
2 fa| ove | s6r | 4elE | o4d | 18y | amely | o151 | e e [ s 2. | 8%
1481 Socoodposrios 15| el 3 5 63 7 83 10 118 gyl iy | 18 | mﬁ'i s 2T
0 . . o . - . : : 3 ; :_‘ | ; ‘§_ o, 3|'a 87.4

Ta0t il S R ey o B TR S e T o Rl Sk b R U G 620 744’1
! 2. | - 6.3 - 8. . 11 2. : 7.4 | . 31, 27.1

TEAL ) S e e oH ki et b i 1/ T SO S BB ag ous yil o) 8ot 674 | 9213
D {a| 7B 116,5 | 1883, 220, 2563 208, Tai (a 32003 | s66.° | 4390.4 | 5125 | oea.t qu'i o

; in{Ea Sl imey glie st 0 Sae T4 | 84 | 94 ; b 100 | 13y | uf 7 100 B0 36.%

L0 oo R R Sy i B0 o el R ER | G G 1210 | 1488
= o 12008 | 18007 | 241 300, 861, | 421 482, o al 542, | 6024 | 7eald it (Mo S
TRETT o e o e B it X Lo i 93 1:50 ,.{b oo TR R g0d 1506. | 1807,
i 8. T g L L) = 7 =i .5 80,1 | 365
Rieeaies o H 194 Bbg:i- 300. | 449. 535, mg.ﬁ_} ﬂﬁA 175 . s : 801 ulhllli. ufg,? 1433 2. 2093,

\ fal 2881 | 358. | 4m." | &96. 715, | 850 054} ia 10738 | 1108 . w200 | 1670, s 14

TR ) A oy s 5o w1 | e 9.1 O s e s sy oo (L0005 Wy | .
The utility of the preceding table may be exemplified by the following two

cases : : ; 2. When photographing a house 65% ft. wide, on a scale of 100: 1, so as to

I. It is required to photograph a person of a height of 5 ft. 7 in., so0 as to obtain a picture 8 in. wide, the camera with lens No. 4 should be placed at a

reduce his size 20 times — 7. ¢., to make the picture 3°/;;in. high. Then the
person should, with lens No. 0, be placed at a distance of 814 ft. (g9 in.);
with No. 3, at a distance of 1414 ft. (174 in.).
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distance of 7914 ft. (954 in.), or with lens No. 9 at a distance of 199 ft,
(2,388 in.) from the house.



GOERZ DOUBLE ANASTIGMATS FOR
PORTRAITURE

HE question is so often asked: ‘' How far from the sitter must the camera
be placed to make a Cabinet standing figure, a Paris Panel full-length
figure, or a Cabinet Bust, with the Goerz Double Anastigmat Lens? ™’
A Cabinet standing figure 414 inches high is equal to a reduction from the
original of 1 to 15, therefore the required distances are :
No. of Lens. . . 5 6 7 I 3 g 10
Feet distant . ., . 14 153 19 22 25 aIls 3944
A Paris Panel full-length figure 6 inches high is equal to a reduction of 1 to
11, hence the distances required are : :
No. of Lens. . . 5§ 6 7 7t S 10
Feet distant . . . 103 12 14 1614 19 24 30
A Cabinet Bust 3% inches in size is equal to a reduction of 1 to 5. In this
case the required distances are:

No. of Lens. . . 5 Ghs o 7a 8 g 10
Feet distant . . . 5 6 7 8 914 1134 1434

By Hesny FuenMans.

Made with No. 3, Series I11. on $x 10 plate.

Series III.
Goerz Double Anastigmat F:6.%
UNIVERSAL EXTRA-RAPID LENS

For Portraits, Groups, Instantaneocus Photography, Landscapes,
Architecture, Interiors and Enlargements.

HE lenses of this series are universal instruments in the full sense of the

word, At full aperture they admit of instantaneous photographs embracing

an angle of 70° being taken, even on dull days. By the use of small stops the

photograph may be made to include an angle of 90°. The Double Anastigmats

of Series III, satisfy, therefore, the highest requirements, and are eminently
adapted for all-round purpeses, in and out of doors.

As the image is perfectly sharp, even with large apertures, the dcﬂnitiOn,.
brilliancy and depth of every point of the field is absolutely uniform. Hence
perfectly sharp wide-angle instantaneous photographs may be taken.

The back lens, the focus of which is about double that of the entire
objective, may by itself be used as a landscape lens.
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NOTE.

The plate sizes specified in the subjoined table are with all the series given

in round figures, in conformity with the customary sizes, and do not represent

the extreme covering power ; considerable margin, in fact, is left for displacing

the lens.

Series 11l

Goerz Double Anastigmat F: 6.8
(U. S. 2.°9)

E i g Seze OF PLATE SHARPLY
o, E _; I §.§ COVERED AT Coile Pries with
=3 ' Word. Iris Diaphragm
EJ‘- _% Fi8 F:i16.5 F:62 |
/0000 187 | 3| lgxagr | 2x37 | 2xay|  Capo £34 00
000 22 3 2Ex2E 2ix3 24x8} Cardifl 84 00
00 b1 3 Bx8 Bixdd 4x5 Cadiz 85 50
0 ;SR Bixd} x5 5xT Casar 37 50
Eyt 6 | % 4x5 AxT hxs Calderon 45 00
6 8| 7 [1 | v | 68 [ o Calla > 5150
=i B 8t | 12 | %8 | ogxer | sxio Calvin 62 50
4 0 18 | G4xB% Txd 10x12 Camerun 75 50
a 10% I 1} Tx0 Bx10 18x15 Camillus 91 00
i 12 l 18 8x10 10x12 16x18 Canada 107 00
1 14 i 2 10x12 12x15 1882 Capet | 140 00
Te | 16 | 24 | 1ixi4 | 18x17 | 21x25 Caviar 'l- 183 00
;: 8 19 24 12x15 16x18 22x25 Carlos [ 219 00
w ¢ 24 8¢ | 16x18 | 18x92 | 24x30 Census 325 00
10 30 43 18x22 23x25 28x36 City | 539 00
11 85 o | 22x25 24x30 Bdxdd Columbia | 1050 00

0S. oo to 5 are particularly adapted for hand and field cameras.

The

higher numbers will be found of great service for large portraits and group

photography and similar work.

For stereoscopic views the lenses are ‘‘ paired '’ at an extra charge of $2.350.
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Series 111

Goerz Double Anastigmat F: 0.8

(U. 8. 2,79)

Fitted with Iris diaphragm and a very convenient worm-focusing screw.

This lens is fitted on the Goerz-Anschutz Cameras

cameras that have no other method of focusing.

It is intended for

uivalent

Free
Number. ocus | Aperture.
in. | in.
|

00 B2 53
0 3 | %
1 6 : 7

] i
3 8y | 1x
4 9 ‘ 1%

Size of Mlate Sharply Covered st
F:68 | F:136 | F:ez
in. l in. | fn.
e —— - .—I
| |
Ex8 | Ay x4y | {xh
B x4x | 4x3 5x7
4x5 I BxT ax8
sxT | Tx8 Tx9
bx8§ Ga x 812 8 x 10
‘ 632 x 814 Tx 10 x 12

Code Word |

Circe |
Corso
Courant

Cuba

Cuno

Cyrano

Trice with

Iris
Dinphragm.

$41.00
43.00
51,50
59.00
70,50
84,50
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Temporary Location
Faca S LOMBARD STS,

C. P, Goerz Esg'r,,
52 Unicn Square,
Hew York, H. Y.
Dear Sir:-
Zince the bturping of ouwr old works we have purchased several Series
IV Goere lenses. Oar cheice in thie matter was made only after careful trial
of sany well known lenses, with a orejodice in favor of a maker who bad hitberto
been pre-eminept, in our judgment, im the matter of objectives for reproducticn.
The result of the trials on these lines leaves no room for doubt as ko the
superiority of the “Soerz". Our operztors say that it is a pleasure to work with
the lenses and, even on dull antemn days, it is possible Co make good mork and
satisfastory progress mithoub the uge of artifieisl lisht. In ahort, me get good
definition aith large apertures.
fe feel that we emn cendratulate both you as maker and ourselves ag possess=

ors of such optically perfect instruments.

Very truoly,

Series I'V.
Goerz Double Anastigmat F:11

(U. S. 7.56)

RAPID COPYING LENS

For Full Size Reproductions, Enlargements, Large Groups,

Landscapes, Instantanecus Photography and Interiors.

SERIES IV. of the Double Anastigmatic Lenses has been specially computed

for copying in full size. It is, for this purpose, made to cover a plate of a
diameter which is double the focal length of the lens without any distortion and
without astigmatic aberrations, and with perfectly uniform sharpness up to the
extreme edge,

This excellent lens may also be used for photographing distant objects ; for
in this case the curvature of the image is barely appreciable, and is counter-
balanced by the depth of the focus and the sharpness of the image, which is free
from astigmatic aberrations. The sharp image subtends an angle of 75° with
the largest stop; hence instantaneous wide-angle photographs, groups,
landscapes and architectures may be taken with these lenses, By means of
small stops the image may be made to embrace an angle of go®°.

The back lens, the focus of which is about double that of the whole cbjective,
may, in like manner as the lenses of Series I11., be used by itself asa landscape lens.
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Series IV. Goerz Double Anastigmat F:11
(U. 8. 7.59%)

E Normal Size of Flate Sizo of Plate l
{or Copying at Covered at |
_ F:2tolF:31, i
g . |
= g 4 - % % E. & | Price with
= v H = & E-E . Code Word. Waterhouse
= - w 2 P . BEmE Stope.
g = 2 = =B T
£ El 2 g g3 el S52E
z g [ A Kt e | BRER
}5: in in in. in in. i im.
12 1y 16x20 | 10x12 | 10x12 | 16x20 Damara % 110,00
7 14 15% 0x24| 12x16 | 12x16 | 20 x 24 Darius 141.50
Tz 1634 1% | 24x98 | 14x18 | 14x18 | 24 x 23 Davina 192,00
8 19 13 | 29x82 | 16x20 | 16x20 | 28x 82 Dekan 280.00
9 24 25 A6 x40 | 20x 24 | 20 x24 | 36 x40 Dictator 845,00
10 30 23 40x48 | 24x28 | 24 x28 | 40 x 48 Dolomit 565, 00
T8 biti] 3y 48 x 60 | 265x33 | 28x 83 | 48 x 060 Doria 1096, 00
12 ‘ 47 45 60 x 80 | 36 x40 | 86 x40 | GO x &0 Drrusus i 1980. 00
| = | | -

HE normal plate sizes tabulated above for copying in full size are covered

with great uniformity, and with a degree of sharpness which is equal to

that of a fine engraving. Where this degree of sharpness is not insisted upon,

e. 2., for reproductions in mezzo-tint, the same area may be covered with full
aperture.

In order to obviate any misunderstanding, I beg to remark that the Double
Anastigmatic Lenses F : 11 cover a considerably larger plate than those usually
required by photographers. Nearly all cameras now in use are designed for long
focus lenses, owing to the inferior capabilities of the older types of copying
lenses. For this reason it is often advisable not to choose a lens of inconveniently
short focus.

H

ikp
Goerz Double Anastigmat
Type B, Series 1B
G FPatent No. 109,283
U.or;n;ntcn‘ Nao. 235‘4?2 F=4-5 F=5-5
Angle of Field of Sharp Definition, 62°, 66°
EXTRA RAPID, APOCHROMATIC

Special Objective for Fastest Tnstantaneous Exposures (Focal Plane Shutters); Portraits in
Rooms and Studios; Projection; Enlargements and Reproductions; Three-Color Process; Tele-
Photography. Also, Landseapes and Architectural Views, and for all purposes not requiring a very
wide angle of view.

HOUGH the Double Anastigmat lenses working at a maximum opening of
F:6.° are fully capable of giving perfect definition over the entire surface of
the plates for which they are listed, when used at their full aperture, they do not
possess the speed required to produce fully exposed negatives under adverse con-
ditions of light. The continuously increased exactions of photographers, who
demand objectives which will enable them to produce fully timed plates, no
matter how poor the light, or how rapid the motion of the object, has led Mr.
Emil von Hoegh to perfect a new type of Double Anastigmat lens which fulfills
these requirements.

There are a number of anastigmat lenses in the market which possess a very
great relative opening and thus theoretically leave nothing to be desired with
regard to speed, but when used at their full opening do not possess a sharp field
of sufficient extent to permit of making practical use of their speed. To over-
come this difficulty such lenses are made with greater focal length and thereby
accentuate all the more the lack of depth of focus, which is already reduced as a
result of the increased relative opening. ‘These considerations show that a fast
lens, to be really useful in the everyday practice of photography, should not alone
possess speed, but must at the same time be able to cut sharp at full opening an
image embracing an angle of 60°, or in other words, a plate the longer side of
which is about equal to the focal length of the lens, Our new Type B Double
Anastigmat Lens combines these properties, and may thus be hailed as a valu-
able addition to the outfit of the up-to-date photographer who wishes to be ever
ready to answer the call of his most exacting patrons.

We claim superiority of the Type B, Double Anastigmat Lenses over all
other Anastigmats of equal maximum relative opening, because of their Jarger
Jield of sharp definition at full epening. This enables the photographer to select,
if desired, a shorfer lens of the Type B to sharply cover a given size of plate than
he could when using other makes of equal rapidity, and #eredy he gains in depth
of focus, and consequently in ecfual working speed.
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Another great advantage of this new type of Double Anastigmat Lenses is
their unusual short build. This makes them not only extremely light and rigid,
but at the same time guaranices an evenness of illumination over the entive plate
which cannot be obtained with constructions in which the lenses are placed
farther apart. T'he faster the exposure the more noticeable the ¢ vignetting ™
effect of long-built lenses—ergo, fast lenses should be built as short as possible.
‘The Type B Lenses fulfill this condition completely.

Though Mr. Emil von Hoegh has attained advantages in the computation
of this new type which are not found in any other objective of equal rapidity, he
could not gain them without offering up some of the properties which have
secured for the Goerz Series ITI. Double Anastigmats the front rank among the
Universal Anastigmatic Lenses, and this new type is therefore neither infended
nor capable of replacing the Series III. Lenses, but should be selected in all
cases where extreme rapidity is the principal consideration, and where an angle
of view not exceeding 66° is sufficient. In short, the Lenses of the Type B are
“‘Special’’ Lenses, whereas those of the Series III. remain without peer, ‘* The
Universal Lenses.” .

The new Goerz Double Anastigmat Lenses, Type B, are made in two series,
known as Series 1B, F:4.% 5.5 and Series 1C, F:6.%, both of which are more
fully deseribed in the following pages.

_ RS

Negatlve by & K BoursauLr.

Made with Series 1B, No. 1

GOERZ DOUBLE ANASTIGMAT
Type B. Series 1B

This is a symmetrical objective. Each combination is composed of two thin

glasses, separated by a small air space. The loss of light through absorption is
therefore very small.

The illustration shows the unusual short build of these lenses. They are
very light and compact and therefore specially useful for folding cameras. Their
shortness also insures great evenness of illumination. i

The rear lens, which has about twice the focal length of the complete system
can only be used with small stops; it will then cut a plate double the size of that
for which the complete lens is listed.



Series 1B. Goerz Double Anastigmat. Type B

F:4.5 F.5.5 (U. S, 1.25.1.°9)

ottt | rcountl | Imaiativei | ienstesi| FONES orlelaio N FRCITIECOR | I =wioes

X pening. | Lenses. |pall OPE"'I _F_: .IH | Diaphragm.
000 = S | 2% | Fys & | 13 ng"l 2 x24| Baal $ 84.50
D0 A S 84 F 4.8 $5 | 21x83 |3 x4 Babel 88,00
gt 4 | Fao | 1 |[six4 [4 x5 | Bacea 40,00
T i T 4.° 13 £ x5 |6 x% Babuin 47.00

Dlr il e 7 F 4% 11 5 x7 b x 8 Baecchus 54,50
Bl i 81 F 5. 13 5 x8 | 64x8} | Baco 67.00

{ Siiidesans 93 F 5. 14 6ix8; | T x0 Bairam 90,50
[ 103 F5 | 2% |7 x9 |8 x10 | Bagdad 108.50
e s 13 F &5.¢ 23 8 x10 | 10x12 | Bagger 126.50
TR 14 F b.° 23k | 10x12 | 12x15 | Bagno 163,00
NGRS 162 | F 5.5 84 |1ix14 | 18x17 | Baeillus 208,50
flsmniting) DD F 5.5 315 |12x15 | 16x18 | Bakul 245.00

The lenses of Type B, Series 1B, are especially suitable for the fastest
instantaneous exposures, under unfavorable conditions of light. In midsummer
they enable the operator to expose his plates correctly during the early forenoon
and late afternoon, when lenses with lesser relative openings would be insufficient,
owing to the weaker actinic action of the light during these hours. They
actually lengthen the photographic workday by two hours. And in the winter
season, when even at noonday the light is frequently too weak to permit of rapid
exposures with other lenses, the Series 1B will satisfactorily produce the desired
results.

For the very same reasons this type of Double Anastigmat lense is excel-
lently adapted for all kinds of photography with arfificial light.
The smaller numbers of the Series 1B, render perfect results with kinemato-
graphic apparatus.
a0

Type B. Goerz Double Anastigmat. Series 1B
F:451t0 5

This is our regular Type B, Series 1B, lens, listed on previous page,
but is mounted in our worm screw focusing mount, for use on Anschutz cameras,
or cameras that have no other method of focusing.

(00 RS e F 4.5 %" | 14 x23 | 3 x2}"| Baspec $40 00

00 bit3 I b ; H 21 x84 | 8ixd4 Babulo 43 50

o8 F 4.4 19 [3ix41 (4 x5 | Baceiri | 4550

: [ F 4.5 1} AL L Babusa 62 50

b iR tinaooos T F 4.8 1f 5 x7 |5 x8 Badeotu 59 50

BT 8t F &. 14 5 x8 x84 Bacosep T4 B0

4, 9% | F & I 13} 6Fx8F |7 x9 Bairaku 98 00
31



Made with Serles 1C. No. 3 on 5xi Flate.

By C. 8. GoTTHELL,

GOERZ DOUBLE ANASTIGMAT

Tyvpe B. Series 1. F:6.2 (U. S. 2.59)

This series, which is with the exception of its smaller relative opening
similar to the Serics 1B, has been computed in order to satisfy the demand for a
high-class modern Anastigmat Lens at a moderate price, T'hey are particularly
suitable for hand cameras, and their design permits of fitting them to all shutters.

Type B. Series 1°. F:6.®

Eize of Plate
Sharply Covered.
5 Coudo Price with Iris

o Bl Word. Diaphragm.
i |

E E | Full Ope F:i5 |
= E i L1 pen. HER ;
00 ap 1 i 23 x 3} ! B} x4} Braga $25.50

0 + i3 J dpxd} | 4x35 Brom 20.00

1 ] 1 | 4x35 ‘I Gx7 EBrealk 32,00

2 7 14 5x7 | 6Lx8} Blak 40.00

3 81 13 5x8§ Tx9 Buflo 51.00

4| 04 | 1 | 6rxSh | 8x10 Bull 61.50

5| 10% 1% T=x9 10 x12 Burgi 72,50
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Orlginal made with Xo. 1 Hypergon
on 11"x14” plate.

[Copyright.]
DBy €, C. LaNGILL,

Goerz Hypergon Double Anastigmat
Series X. F:22 (U.S. 30.79)

Patents Pending.

Special Objective for Wide-Angle Interiors,
L.andscapes, Architectural and Panoramic Pictures

HE HYPERGON (copyright, extreme wide angle) Double Anastigmat is a
symunetrical doublet, consisting of two very thin semi-spherical single
lenses. The maximum relative opening is F:z2z.

The image circle of this new lens embraces an angle of 135°, which con-
stitutes an enormous increase over the angle taken in by any other wide-angle
lens thus far on the market. The diameter of the image circle, or in other
words, the diagonal of the plates worked out by the Hypergon Double Anastig-
mat, is equal to five times its focal length; this means that a Hypergon Double
Anastigmat of 6" focus will work out a plate of zox24 inches, whereas the best
6" wide-angle lens of older construction could only produce a picture of
roxiz inches.

- Stigmatism, spherical aberration and curvature of field are completely cor-
rected over the entire surface of the field of view; consequently the definition is
sharp to the very edges of the image.

"The chromatic aberration is #of corrected, but is eliminated after the image
is focused by the use of a smaller diaphragm opening.

The symmetrical design of the ** Hypergon " insures complete orthoscopic
results.  Distortion is thus entirely obviated.

To overcome the unavoidable effects of vignetting (uneven illumination), a
rotating star-diaphragm is applied to the outside of the lens.

The plates indicated in the table on the next page are not the largest plates
cach lens will work out. It is, therefore, possible to move the lens a consider-
able distance out of the center of the plate, in whatever direction may
be desired.




DESCRIFTION

SERIES X E—

‘The extreme wide angle embraced by the Hypergon Double Anastigmat

e necessitates a peculiar design for the mounting.
It should be so formed that the rim projects above the top of the front lens
to protect it and at the same time leave free passage to the oblique rays. These

GOERZ HYPERGON DOUBLE ANASTIGMATS i
conditions combined, give rise to an unusually large diameter of the mount.

F.22. ANGLE 135°

i
|

ival g :
Serles X Eﬂ:ﬂ\;:m Pinte covered sharp | 2 E Tt m%ﬁ%‘!’ng
L p in Inches. nEE i é fu dlaphragm
000 | 23 5x 7 Ex10 Hydrat $48.50
000 a 3 8 x 10 (10 % 12) Hyla 49,00
00 3 10 x 12 mx1y | Hymne 52.50
0 43 12x 16 | asxmg | Hyperbel 62,00
1 G 16 x 20 @sz20 | Hyperion 79,50 The openings in the lens board required for the different lenses are as follows :
2a i | 24 % 28 125 x 80) I Hyrta 91,00 000 000 (i1] 0 1 2a
ol 2 3 3} 43 6 7§ inch focus,
: 27; 25 3 3¢ 4% 7 ¢ diameter of hole in lens board.
The above listed lenses are fitted with rotary diaphragms, giving openings 3 3 4% SHE =S 74 ¢ diameter of flange.
rres i 22 and Fi:31 (U. 8. 30."—60). This diaphragm is adjusted i : : - A
COTECSRODCIRE tf} L ; B (u 3 - ) ¢ I; s : J The diminution of the light toward the margin of the image, which is
by means of a httl_e pin projecting ‘through.t e front pa'rt Orftuemounling, unavoidable in all wide angle lenses and Dbecomes more noticeable with the
They are besides provided with a hinged star-diaphragm and pneumatic increased angle of the image, is corrected by the application of the star-

diaphragm, the construction of which is clearly wvisible in the accompanying
illustration.
36 a7
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The arm, = (figs. 1 and 2), is hinged on the pin, «, on the lower part of the
rim and carries a ring, K,, K., which in its turn supports the sfa» by means of a
light wire frame. The star is curved to lay very close to the surface of the lens
and shields the centre of the plate from light, whereas more and more light is
passed towards its margin. If this star should remain at rest during the
expostire, it would produce its blurred image on the plate; it is therefore
necessary that it should turn, and as the centre of the plate must also be
exposed, it must be removed altogether during the latter part of the exposure.
For this purpose a spring has been placed under the arm, #»:, whereby on
releasing the catch arm, /%, the star-diaphragm is suddenly swung downward (see
fig. 2). To place the star-diaphragm in operative position, it is carefully turned
upward and with a light pressure of the finger on the ring at K (and at no other
place) made to snap in below the catch, 7 (figs. 1 and 2).

FlG, 1.

By means of the pin, 8, the rotary diaphragm is adjusted.

As the Hypergon Lens has been proven capable of taking pictures at a speed
of about 1/25th of a second, we have made a special shutter which eliminates the
necessity of using the rotating star-diaphragm, as it is so constructed that it
gives the proper relative exposure to hoth the edges and the centre of the plate.

For comparatively short exposures, the star-diaphragm is rotated by means
of a rubber ball and tube, which, on being compressed by the hand, blows air
against the extremities of the star points, which for that purpose are
spoon-shaped.

The mechanism of the star-diaphragm is of necessity very sensitive and light
and should thus be handled with great care, to prevent bending it out of shape.

a8

HYPERGON SHUTTER

This is the most ingenious shutter ever devised and is simplicity itself. It
is s0 constructed that the relative proportion of timing between the edges and the
center of the lens results from the one movement of the slide across the lens.
Before the plate-holder slide is withdrawn the shutter slide is placed at the end
of its course. The lens is thereby closed. To make an exposure the shutter
slide is either pushed or pulled, as the case may be, until it reaches the opposite
limit ofits course. The speed is simply regulated by the degree of swiftness with
which the slide is moved. A maximum speed of 1/35 second is practicable,

PRICES.
OO0 s sare R e Tl e SR T O 00
ONY o T T R ST 2 OO0
i B AP BB e T iy e g e 15.00
2 L R e S S e ST 8T 00!

DIRECTIONS FOR USE

Focus with the star-diaphragm turned down and with the rotary diaphragm
at Fi22. (Stolze system 48; U. 8, 30.%.)

It is recommended to make the exposure with the opening, F:31, in which
case the focusing remains final, but if an expesure at F:22 is desired, the ground
glass should be moved s of the focal length nearer to the lens.

In order to easily see the image on the edges of the ground glass, it is
recommended to rub the latter with a little oil or vaseline. When the proper
focus has been found, the star-diaphragm is placed in position and the lens cap
put on. :

When exposing on a fairly evenly illuminated object, the proportion of
exposure with star-diaphragm to that with the free lens is as six or eight to one.
For instance, after exposing six to eight seconds with the star, a final exposure
of one second is required with the free lens.

The easiest manner to remove the star is by attaching a string to the lever,
A, A light pull will produce the desired result without risk of shaking the

camera.
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In case of prolonged interior exposures, it is neither feasible nor necessary
to maintain the star in permanent rotation, but it should be moved a little at
regular intervals. For this purpose four bright points have been marked on the
mounting at z, and one of the star points is similarly marked. The time during
which the star is to be used should be divided in five, and at the end of each of
these periods the marked star point should be carefully shifted to the next point
of the mounting.

It is evident that if desired these intervals and the divisions can be halved.

The lens should be so attached to the camera that the lever, &, is just on top.

In some instances, especially when there are strong contrasts of light and
shade in the centre of the image, the negative will show some falo in the centre.

This is a peculiarity of all extreme wide angle lenses and cannot be obviated, but
is easily cured by local reduction of the negative.

N. B.—The Hypergon Double Anastigmat should be used only in connection
with back-focusing cameras, as otherwise the baseboard would intercept the
foreground part of the image, owing to the extreme wide angle.

RAY FILTERS

OF OPTICALLY PLANE COLORED GLASS.

These filters are made in three different densities, which call respectively for
exposures 5, 10 and 20 times as long as with the free lens when using ordinary
plates. They are made to fit the various sizes of the Series I1I., up to the 7a;
Series 14, up to the No. 5; Series 1¢, all numbers.

PRICES
Series ML s e s A o8 2l 4 5 6 /
by RS A S LRy O~L_ 23
o Wog So 6o oo s aoa W i 4y 5
e ——
$1.00 $1.50 52 0o each.
Sets of 3 colors, in cardboard box, 3.00 4.50 6.00
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COMPARATIVE PICTURE.

e, same stop with the best of heretofore existing Wide Angle Anastigmat.

s lens can be satisfactorily used (4x5) reduced scale,

The square shows the plate on whic!

Exposed under entirely equal conditions, same focus, snme

=z Sector Shutter =z

(GOERZ FATENT)

HIS new shutter is formed by segments situated in the plane of the

diaphragm, and opening from and closing toward the centre.

This shutter not only combines the good qualities of the best system of
shutters hitherto known, but actually surpasses them in many respects.

Its advantages are as follows :

1. Simplicity of mechanism, hence permanently uniform and reliable
action.

2. All moving parts are completely covered in, hence they are not
susceptible to disturbing external influences, such as concussions, dust, moisture,
etc.

3. It can be fitted between lens systems which have very little
separation from each other (e. g., double anastigmats with short focus), as
the segments are one-tenth of a millimeter only in thickness.

4. After opening with the greatest velocity it will remain for a certain
period in this fully opened position, thereupon closing with the same rapidity.
Hence the lens will work during the greater part of the time of the exposure
with the full size of opening for which it is set. (The duration of full
opening is equal to 5/6 of indicated speed.
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5. It will work without any shock or jerk, and permits, with certainty,
great variations of speed, ranging from -% to 34 second. The speeds marked
on the shutter are absolutely reliable, and will apply equally for any adjustment
or size of stop. In most shutters hitherto known the speed will vary with the
size of stop for which they are set, without alteration of the speed adjustment.

6, It servesat the same time as a *stop,’

desired ““size of aperture.”’

and can be adjusted for any

7. It is set for action without opening it in doing so.

8. It is perfectly light-proof, its manipulation is most simple, and it is very
light, being made of aluminium (Nos. o to 3 weigh 3 ounces only, Nos, 4 to 6
weigh only 6 oz.); it occupies very little space. The workmanship is most
perfect.

The shutter being fitted between the lenses, it is necessary that it should be
well centered with them. We cannot guarantee fanltless mounting
unless the lens is sent to us for fitting,

The Sector shutter is made in the following sizes only, suitable for lenses
as stated below :

| For GOERZ LENSES.

|
Size of Shutter, | | Price.
| Series T |
(0 s s | Double-Anastigmat 111/0 F 6.8 |............ E ............
3 S R | Double-Anastigmat 111/1 F 6.8 |............
) nbanbanmati | Double-Anastigmat 111/2 F 68 |............
1 Snienddommam ‘ Double-Anastigmat 111/3 F 6.8 IB/y Fud.8
4 ......e.....| Double-Anastigmat 111/4 F 6.8 I/ Fids
S e | Double-Anastigmat 111/5 F 6.8 IB/a Fid8
B ) g o Double-Anastigmat 111/6 F 7.2 I EB/s Fi5.5

Cost of fitting, $1.50 to $3.50 each, according to size.
The original lens tube is not altered, and will be returned.

No charge will be made for fitting if the shutter is ordered simultancously
with one of our lenses ; in this case no intermediate barrel can be delivered,
4

DIRECTIONS FOR USE.

[SEE ILLUSTRATIONS.)

The method of operating this shutter is so very simple that much need not

be said.

For Instantaneous Exposures set index, found on left side of shutter, on
£/, push the bar & completely back into the casing, whereby the shutter is set, and
in order to release it squeeze the rubber bulb, or depress the trigger ¢ with the
finger.

For Time Exposures place the time wheel ¢ at 1/r50; set index on 7,
push bar & completely back into the casing, and press the bulb once for opening

and a second time for closing.

The size of the Stop whicl is to be employed can be set by means of the
little wheel & ‘The openings are expressed in accordance with the Universal
System (U. 8.), found on pages 10 and 11,

The Speed is set by means of the wheel . (The figures 1/2, 1/3, 1/5,
1/10; 1/25, 1/75, 1/100, 1/150, mean parts of seconds.)




By E. F. KELLER.

Made with Scries IIT, No. 4, on 634x8 Plate

The Goerz-Anschutz
FOLDING CAMERA

HOTOGRAPHY is doubtless one of the most important discoveries of the
nineteenth century. From its first humble application to the art of
portraiture, it has within the last 50 years developed into a power the influence
of which can be traced in almost every branch of art, industry, and science.
One of its most wonderful advances is in the direction of the so-called instan-
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taneous photography. The instantaneous camera enables us to arrest and truth-
fully depict the various positions of rapidly moving objects, such as the eye is
absolutely incompstent to analyze. How valuable and manifold is the informa-
tion which we may thus obtain with regard to the nature of movements, is shown
by the superb animal photographs taken by Ottomar Anschutz, which have sup-
plied artists and savants, as well as the general public, with rich material for
study and pleasure. Anschutz was the first who succeeded in reproducing rapidly
moving objects with all their details and in all their changes of light and shade.
He was likewise the first to synthetically unite the photographic phases of a
movement by means of an invention from which the wonderful instruments for
the production of animated pictures may be said to have developed. His photo-

s — s

Neg. by Hexny WexzEeL
graphs of jumping horses, birds on the wing, flving projectiles, are feats in
instantaneous photography which have not as yet been surpassed. Anschutz
achieved these remarkable results primarily through the original and ingenious
construction of the instantaneous shutter employed by him, the so-called focal-
plane shutter, which to this day is regarded as the most perfect shutter for photo-
graphing rapid movements. We have adopted this shutter as the principal
feature of our Goerz-Anschutz Folding Camera.

A modern camera should, however, not merely satisfy one single requirement
but should be constructed for more extended use.

It should be available for landscape photography, for instantaneous and time
exposures of all kinds, for architecture, and for portraiture, in fact for any pho-
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tographic problem which may present itself. By combining the Anschutz
camera with our Double Anastigmat we have succeeded in producing an instru-
ment of this kind which is adapted for every class of work.

Portability and lightness of weight must also be two of the features in a
camera more particularly intended for use in the hand, and although it will in
some instruments be found that teo much is sacrificed for mere compactness, the
small size of the Goerz-Anschutz Folding Camera has been obtained not at the
expense of any movement essential to the instrument, but by the novel principles
of its construction, whereby a camera of exceptional lightness and rigidity has
been secured. Of the qualities of the Double Anastigmat with which the
Anschutz Camera is fitted it is searcely necessary to speak, sufficient it is to say
that it is recognized all over the world as being the leading lens of its kind.

The universal adaptability of the Goerz-Anschutz Folding Camera is clearly
shown by the illustrations in this list.

‘" BLUEs." By E Manx.
Made with No. 6, Serles IIL, F. ¢:8, at 6 a.m.
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DESCRIPTION

The Goerz-Anschutz Folding Camera is a small elegant hand camera which is
available both for instantaneous and time exposures. It is black throughout so
as to render it inconspicuous. The wood portions, with the exception of the
sliding front which is ebonized, are covered with black leather, and all metal
mountings are oxidized.

The camera front has horizontal and vertical movements, and can be clamped
in any position. By this arrangement it is possible to limit or extend the fore-
ground at pleasure or to include high objects in the field.

The most important feature of the Goerz-Anschutz Folding Camera lies in
the ingenious construction of the instantaneous shutter, which consists of
a roller-blind with an adjustable slit or opening working immediately in front
of the sensitive plate, as shown in the following illustration. This blind,

commonly called the focal-plane shutter, is the only form adapted for very rapid
work, the variation of the width of the slit permitting not only a wider range of
speeds, but a surer adjustment of the exposure than is obtainable with any other
construction. Another great advantage of the Anschutz Shutter is that the full
lighting power of the objective is available, while shutters placed close to the
objective give only about half such intensity (for further details see page 53).
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The camera may be opened ready for use with one motion of the hand, being
held firmly fixed by patent stay pieces.

The Lens may be removed for use with any other camera,

When a longer focus is required, the front lens may be unscrewed and the
back lens only employed. The focus of the back combination alene, is about
double the focal length of the complete lens.

In order that the Goerz-Anschutz
Folding Camera may be available for
use with the back lens an extension
can be supplied, which fits into the
grooves provided for the plate-holders.
‘This extension, as will be seen in our
illustration, takes the plate-holders in
precisely the same manner as the body
of the camera.

The plate-holders provided are ex-

b tremely light and thin, the mountings
being of aluminium. The changing box-ds of the simplest and most reliable
type and cannot get out of order.

The roll-holder is that of the Eastman Kodak Company, and can be loaded
and unloaded in bright daylight.

It is difficult to say which of the three systems is the more practical. It is
partly a matter of individual taste, but depends also on the conditions under
which the apparatus is used. Each system has its advantages and disadvantages.
In any case the choice must be left to the buyer, or he may combine the three.

Each apparatus is fitted with sights. Anschutz prefers this arrangement to
the so-called ** Finder,”” not only because it is easier to follow the real object and
to get it right in the centre of the plate than with the ordinary finder, but also
hecause by this arrangement the camera is used at the level of the eyes and a far
more natural picture is secured than is the case with a camera having the
ordinary finder and held against the body. When desired any other finder can
be adapted in addition,

The ground glass is fitted with a light-proof cover, so that the troublesome
separate black cloth is unnecessary.

The apparatus is exceedingly durable, as the mechanism is so very simple,
and the manipulation is very easy. The camera will stand variations of climate,
and is well adapted for use in the Tropies.

Each apparatus is thoroughly tested before delivery, and bears upon the
shutter the following fac-simile :—
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DIMENSIONS AND WEIGHT OF THE CAMERAS

Dimensions when closed. Weight, including lens.
Camera, 37 x 4% ins. 234 x 5} x 6} ins......11b. 8 ozs,
£E 4 7X 5 ins. 23% x6 x jXins......11b. 15 ozs.
LE SR e Ty 3 X773 x o ‘ins......31b. 3ozs.
0 7 X g ins. 4 X 9% x 125 ins...:.. 6 1b. 10 ozs.
5 3% x7 ins 4 x 558 X ggins...... 2 1b. 11 0zs.

The Stereoscopic Cameras are so arranged that one of the lenses can be slid to
the centre of the Steroscopic plate. By this means, the camera is rendered
available for taking extensive panoramic views. In order that the plate may be
sharply covered up to the edge, it is in this case necessary to stop the lens
slightly down.

N. B.—The 7 x g Anschutz Cameras may also be used for 614 x84 plates
by inserting Kits in the plate-holders. The Kits are supplied at request; free
of charge.

i

DIRECTIONS

Pull out the front board with the bellows until the springs of the stays
catch with a click.

FOR INSTANTANEOUS EXPOSURES

Roll up the blind by means of the knob «, in the upper right hand corner,
until the stop / catches ; this sets the shutter ready for use. To completely roll
up the blind for focusing {when required}, and for time exposures, the knob %
must be pressed in. By means of the lever ¢, the shutter, when wound up, may
be locked in position, so that it cannot fall until desired.

Changing the speed can be effected in two ways :

(#) By adjusting the width of the slit. For this purpose the small
slide above the opening must be shifted to the right or left ; if it is
shifted to the left the slit will widen ; on shifting it to the right it
becomes narrower. In order to make the two sides of the slit
parallel again, pull the cord on the lower margin of the slit. The
expostre is exactly proportional to the width of the opening in the
blind. For instance, when adjusted to one-sixteenth of an inch, it
is one-sixteenth only of what it would be if the slit was adjusted
to one inch. :

() By putting more tension on the spring. By turning the knob f to
the left the tension of the spring is increased, thus increasing the
speed. The little wheel 7 above f indicates the degree of tension.
The spring may be released again as required, by depressing the
lever &. When the camera is not in use, or the blind is wound
clear of the plate, the spring tension should always beat 1. By a
combination of these two modes of adjustment the speed of the
exposure may be modified to any extent.
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The width of slit and tension of the
spring to be chosen in each case will
depend upon the intensity of lighting
of the object to be taken. But itis
impossible to give any more definite
directions on this point; personal ex-
perience will teach the operator the
correct adjustment (see exposure table,
page 59)- ;

When taking very rapidly moving
objects at a moderate distance, the
slit should be set to a width of about
a quarter of an inch, and the tension
of the spring should be made as high
as possible. Photos of near objects in
rapid motion may require a briefer ex-
posure still, but it is needless to say, such subjects should only be attempted
under most favorable conditions of light.

For taking exposures of street scenes with a good light, in summer, use the
slit about half an inch wide, with a medium tension of the spring, and medium
aperture of the lens. If there are no rapidly moving ocbjects in the wview,

the lens may be unsed with

a smaller stop, which
will improve the depth of
definition.

Insert the plate-holder
into the frame at the back
of the camera, and pull
out the slide facing the lens.
(In the case of changing
boxes, in order to set the
plate free, push the roller
slide to the right.)

If the changing box is
used, this is inserted in the
back frame of the camera
in the same manner as the
plate-holder. The metal
handle attached to the end
of the roller slide is grasped and thrust to the other end of the bc:x, drawing the
slide with it. ‘The plate is now ready for exposure. A_fler takl.ng the photc.}-
graph the handle is returned to its original position andl in so doing the plate is
pushed into the bag, whence it is guided by the fingers 1nto the rear end of the
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box It will in changing be found advisable to slightly tilt the box downwards.
The Eastman roll-holder is inserted into the camera in the same manner as
the plate-holder. The exterior ring of the lens serves the purpose of altering
the size of the aperture of the Iris diaphragm. The scale indicates the various
apertures according to system found on pages 10-11.
For instantaneous exposures the largest size of stop is used, but in a very
good light a smaller stop may be used, while for time exposures, in which

the exact length of time is more optional, one of the smaller stops may be
employed, as the picture will thereby gain in depth of focus.

Direct the camera towards the subject to be taken, and sight the latter
through the small hole of the sight, so as to place the principal object in the cen-
tre of the view to be taken, which will be indieated by the crossing point of the
two wires, When the eye is brought close to the sight, the view bounded by
the wire frame will be approximately two-thirds of that shown on the plate.

If the view includes architectural subjects, it is indispensable that the camera
should be held absolutely level. This is easily done by bringing the vertical and
horizontal wires of the finder exactly parallel with the lines of the buildings. In
this way the operator is enabled, by slightly shifting the camera as required, to

]
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obtain as well grouped a pictiire as possible.

By pressing the lever g with the forefinger
of the right hand, the shutter is released,
and the slit will pass in front of the sensitive
plate, thus effecting the exposure.

Then at once re-insert the slide of the
plate-holder, taking care to hold the same
as square as possible while inserting. If
one corner be inserted, light may enter the
dark slide through the crevice formed. It
is not advisable to keep the plate-holder open
(7. e. with the slide drawn out) any longer
than is absolutely necessary, either before
or after the exposure.

The manipulation of the changing box
has already been described. Special in-
structions are issued for the use of the roll-
holder.

The frame with ground glass serves for the
purpose of accurately focusing near objects.

The lens (Goerz Double Anastigmat, Series II11.) is fitted with an adjusting
arrangement, and can be focused for subjects at various distances from the
camera by means of the lever fitted to it. ‘The scale on the lens indicates the
distance in yards so as to dispense with the necessity of focusing on the ground
glass, if the distance can be correctly estimated or paced off. When screwed in
as far as it will go the lens is adjusted for universal focus. ‘T'his is indicated by
the sign for infinity ( % ). In this position objects in middle distance will also
be sufficiently sharp, and if the lens is of very short focus, even the foreground
will be well defined.
The limit of this
plane of good defini-
tion depends on the
focus of the lens, and
on the aperture at
which it is used. The
longer the focus and
the greater the aper-
ture, the further will
this limit be removed
from the lens; the
shorter the focus and
the smaller the aper-
ture, the nearer will
it be brought.

56

The front board is adjustable both vertically and horizontally, in order to
enable the operator to regulate the field of view from any given standpoint, More
especially a ““rise”’ of the front is employed in order to limit the foreground or
bring any tall ebjects (a high building, for example) into the field.

In the case of time exposures, 7. ¢., exposures requiring a longer time than
the minimum speed of the shutter will allow, it is necessary to fix the camera on
atripod. By means of our ball and socket joint, the camera may be placed in
any position. Horizontal and vertical pictures may be taken without refixing
the camera on the tripod, and the camera may be readily pointed in any
direction. In architectural work, a photograph of an interior or the delicate
tracing of an old ceiling may be secured without troublesome re-adjustment of

the tripod. The advantages of a
reversing back are therefore ob-
tained without the bulk which such
an addition always entails.

The roller shutter is then com-
pletely wound up by turning the
knob @, while keeping the stop %
pressed down, and the exposure is
effected by removing and refixing
the cap of the lens,

To provide for very brief time
exposures (from 34 sec. to 1/20
sec. ), 7. ., exposures too rapid for
the use of the cap, and yet too long
for the slowest speed of the blind, we
recommend the use of the Thorn-
ton-Pickard shutter, which can be
modified for this purpose. It is
fitted to the hood of the lens and
is easily detachable.

In order to fold up the apparatus,
press the four ¢ spreaders’ or
“stays’’ simultaneously inwards,
and bring the front board up to
the back part of the camera,

If it is desired to use the single
combination of the lens, the special extension should be inserted in the grooves
into which the plate-holders fit, and the front cell of the lens unscrewed by
means of the key. Exposures should be made in the same way as for time
exposures,

N. B.—When it is required to take off the lens for other purposes, it is important that it be

first loosened from the inside of the camera, If this is not done there is danger of breakiug
the diaphragm pin.
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The Goerz-Anschutz Focal-Plane Shutter
United S5States Patent, Ne. 37113

Patented in Great Britain, No. 16844.94 ; Germany, No. 49919 ; Austria, No. 44-5284 ;
Hungary, No. 1183 ; France, No. 24181 ; Italy, No. 129 ; Belgium, No. 111666,

The Goerz-Anschutz Instantaneous Shutter, consisting of a roller blind with
adjustable opening, as previously described, is supplied and fitted to other makes
for cameras.

TR |

By altering the width of the slit the exposure can be varied within the
widest ranges, from ¥ to 1dsv of a second.

No other make of shutter allows of such a large and sure adjustment of the
exposure, and with no other construction can such sharply defined pictures of
moving objects be obtained. With the Anschutz shutter, during the whole
exposure the lighting power of the full opening of the objective is available,
which is not the case in any other make.

The Anschutz shutter is therefore generally to be recommended and is
quite indispensable for the photographing of very quickly moving objects, such
as horses jumping and galloping, men diving or racing, sailing yachts, gymnasts,
flying birds, ete.

The Anschutz shutter can be fitted to any reversible back camera. It is
however necessary to send the camera to us in order to fit the shutter.

PRICES OF THE GOERZ-ANSCHUTZ FOCAL-PLANE SHUTTER

For Camera, 4x 35 5% 7 5x8 614 x8} 8§x 10 10X 12
$18.00 $22.00 $24.00 S26.00 $30.00 538.00

Fitting shutter to any Camera $2.00 extra, uef.

The Goerz-Anschutz Instantaneous shutter is operated exactly as described
in the directions for using the Goerz-Anschutz Camera (pages 53 to 57).

EXPOSURE TABLE

Aperture of Slit. Spring Tension.
. 1 3 | 5 | 8 | 10

134 in. 1/25 1/35 1/50 1/65 | 1/75

1y 1/300 | r/45 1/60 1/80 1/90

1 1/35 | 1/55 1/75 1/100 1/112
% /5o | /75 | /o | /10 | 1/1s0
14 /750 sl ST 1/150 1/195 1/225
¥ 1/150 1/250 1/300 1/390 1/450
1 1/300 | 1/350 | 1/600 1/780 1/900
1/16 1/600 1/go0 |  1/1200 1/1560 1/1800

The blind of the shutter has a number of marks impressed upon it to facili-
tate the setting of the slit.
Every shutter bears a fac-simile of the shutter as follows :
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840 A M., December 50, 1800,

Speed, 44 miles per hour.

“ EsmrirE STATE ExprEss”

10,47 A, M , Decembor 30, 1899,

Speed, 48 miles per hour,
These pletures were made with No O, Series I11L, Goerz Lens, and Foeal Plane Shutter, on 5x 7 Plate, by
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I. 1. Dudley, C.E., Fh.I),, in the course of experiments carried on by him for the X, Y. €. & 1L . L.
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w v THE GOERZ w
Photo-Stereo Binocular

A Combination of an OPERA GLASS, a FIELD GLASS, and a
PHOTOGRAPHIC CAMERA, Single or Stereoscopic

HERE are two things before all others
which the tourist likes always to have
with him—a field glass and a photographic
camera, Through the progress of modern
science and mechanical skill, both these in-
struments have now been brought to a re-
markable state of perfection; and without
doubt, each, in its way, is destined to become
the inseparable companion of the traveler.
Convenience, however, usually compels us
to take only one of these instruments, and
to leave the other at home; for to carry
both together is generally found to be too
cumbersome. ‘*As little baggage as possible,”
is the motto of the tourist, causing him to
reluctantly leave many things behind which
he otherwise would like to take along.
Nevertheless, every tourist outfit, to be
complete, should include both camera AND
field glass. If only one is taken, the time
will surely come when the absence of the
other will be greatly regretted. The telescope expands our view, brings the
distant object clearly before our eyes, and often affords us immediate instruc-
tion as to our surroundings. The camera fixes permanently the scenes before
us, and awakens pleasant recollections in after days by placing them again
hefore our eyes. The two instruments are supplementary to each other; the one
without the other can in nowise be regarded as complete.

The traveling public will therefore welcome with satisfaction an instrument
which combines CAMERA AND FIELD GLASS IN ONE. Such an instrument is
the Goerz Photo-Stereo Binocular, which we are now placing on the market,

The Photo-Stereo Binocular has the appearance of an ordinary opera glass.
It is small, light, strongly made and very powerful. It forms at once an OPERA
GLASS, FIELD GLASS, SINGLE CAMERA and STEREOSCOPIC CAMERA. With this
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fittle instrument the tourist is equipped
for all eventualities. In the country it
serves him as a field glass (magnifying 3%
times), and as a camera for snap- :
shots or on the tripod; and in
town, when wvisiting the theatre,

the same instrument serves him as

an opera glass (magnifying 2%
times).

The Photo-Steree Binecular is
furthermore admirably adapted
for the cvelist by reason of its ex-
treme compactness. It oceupies
very little space, and can be con-
veniently attached by clips to the
handle bar, where it isin no way
an impediment.

This little universal instrument,
far from being a toy, is produced
with the greatest possible care and per-
feetion of workmanship. It is intended to be
the traveling companion of the tourist, the
explorer, the officer on land and seas, the
hunter, the sportsman and the cvclist, and to
whomsoever has an eye open for what is
beautiful in nature and at home.

The original photographs obtained by means
of the Photo-Sterco Binocular are 1§"x2"; they
are exceedingly sharp and admit of very con-
siderable enlargement.  The illustrations show
that the enlargements are almost as perfectly
sharp as the originals. Those, therefore, who so
frequently expressed the desire to make small
negatives, and yet obtain perfect, large images,
find their wishes fully met by the

Goerz

Photo-Stereo

Binocular

&7 DESCRIPTION V=4

HE GOERZ PHOTO-STEREO BINOCULAR resembles much in appeat-
ance the ordinary opera glass. It consists principally of a pair of tele-
scoping tubes, which serve as cameras or field glasses, as desired,

according to the adjustment of the rotary lens holders, R R, fig. 5. At the
lower end, the object-lenses are mounted in a hinged cover, D, which also

Fia. &

serves to contain and press the plateholders and the ground glass' in proper
position. At the upper, or eye-piece end of the instrument, the discs, R R,
project outward sufficiently to revolve them, whereby either the theatre eve-pieces,
the field glass eye-pieces or the photographic lenses can be placed in the axis
of the instrument, The letters, T, T, and P, engraved on the edges of these
discs, indicate which particular lens is set for use.
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Fig. 6 shows how the ground glass and the plateholder are placed. Closing
the cover, D, locks them firmly in position. To draw the slide of the plate-
holder, the rings, K, attached to the slide bars, B (fig. 5), are pulled outward,

and fig. 8§ shows this operation completed, indicating at the same time the
notehes, 2 2, made in the slide bars, B, for the purpose of engaging with the
pins, e, projecting from the plateholders.

The shutter (see fig. 5) is provided with three setting pins, I. II. and IIL
Pin I, when pushed to the left, takes the two other pins automatically along
with it, and sets the shutters of both sides as required for stereoscopic work.

When moving pin I1. toward the left, pin I. will remain undisturbed at the
right, but pin III. will follow in its course. This results in setting the shutter
ready for exposure of the right hand plate, at the same time opening the left
hand lens, which 'ma}' now serve as a jocusing finder lens on the ground glass
inserted in the left side of the instrument (see fig. 6), on which the exact pict-
ure is visible up till the moment the exposure is made, and whereafter both
shutters are closed.

Lastly, when moving pin IIL to left, it will move alone, leaving both I. and
II. at the right. The result is that both sides of the instrument are opened as re-
quired for its use as a theatre or field glass. :

In whatever manner the shutter may have been set, it is released in all
instances by a very slight pressure on the button, C (fig. 5).

The milled knob, s, at the right side of the shutter, regulates its speed,
which is adjustable from 1-20 to 1-60 of a second.

fifi

Fig. 7 also shows at S a brilliant finder, by means of which the instrument

may be properly levelled and the proper moment of exposure indicated. When

Fra. 4.
in use as a stereoscopic cauiera, the instrument is focused by means of a scale en-
graved in the right hand tube (see fig. 3). :

Fii. 8.

The plateholders, which are extremely light and absolutely light-tight are
numbered in sets of 24 and carried in neat small leather wallets, in which
they are arranged in lots of 3, each compartment being marked with the num-

n
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bers of the corresponding holders, by which means the risk of making two
exposures on one plate is effectively eliminated.

Fig. 14 shows, at s, the rotary stops which may be used in connection
with the photo lenses. When the eye-pieces are in use, these stops are auto-
matically locked. At ¢ the nut for the tripod screw is visible.

Fia. 14.
The Goerz Photo-Stereo Binocular
HAS
214 times magnification as an Opera Glass,
iz L # a Field Glass,

and when used as a camera gives either instantaneous or time exposures for
single or stereoscopic pictures, 114" x 2",
The photographic lenses, accurately matched, are the well-known
Goerz Double Anastigmat Lenses
of 3 focus, especially made by us for these instruments. .
The principal advantages are :

Very small size Loxtreme lightness Perfect workmanship
Stmplicily Universal utility and case of manipulation.
Weight, g ozs.; height, 33{ in.
PRICES

Goerz Photo-Stereo  Binocular, with two Goerz Double Anastigmat
Lenses, 3" focus, magnifying as opera glass 2} times; magnifving
as field glass 34 times; arranged for single and stercoscopic, time
and instantancous exposures, including finder, wallet with twenty-

four plateholders and leather carrving case ... ... ............. Sro8 75
Codeword. .-...... Stereostig.
Extragwallatsseachs o o e e e 2 9o
L R T T G o 0000 o050 0500000 B0a0.00 0060 B A aT T DaHRT s 20
“  wallet, with twenty-four holders complete. ... ................ 7 50
Walking-stick tripod, extra light, D. R. P. 111,368.. .. .. ......... Gt 12 50
68

»e INSTRUCTIONS FOR USE W

AS A =
THEATRE GLASS

In order to use the Goerz Photo-Stereo Binocular as a theatre glass, with
2} times magnification, pin II1. (fig. 15) is pushed toward the left, whereby both
shutters are permanently opened. The rotary dises, R R, in either side should
now be turned until the letter T appears in the middle of the visible part of the

Fig, 15,

rim, in which position they will snap with sufficient resistance not to move by
the ordinary use. The glass can now be focused by means of the little wheel,
r, as any ordinary theatre glass.

AS A g
FIELD GLASS

When the instrument is to serve as a field glass, with 3% times magnifica-
tion, pin III. is moved to the left as described, sub. A. The rotary discs are
turned until the letters F are in the middle of the visible part of the rim and the
catch is felt to snap in. Focusing is effected as explained, sub. A, by means of
the small wheel .
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THE GOERZ PHOTO-STEREO BINOCULAR
AS A PHOTOGRAPHIC CAMERA & &

First bring the Double Anastigmat photographic lenses in position by turn-
ing the dises, R R, until the letter P appears in the middle of the visible part of
the rim and the discs are felt to snap in. Now open the lower cover, D, by a
light pressure of the knob, k, and insert the ground glass with the ground side
inwards in the Ieft camera. The side with the wider metal lining should be
placed toward the middle of the instrument. Place a plateholder in the
other side, being careful to turn the number outward and then close the cover, D).
When the plateholder is properly inserted, its two little projecting prongs will
engage in the notches, n n, of the slide bar, B. By means of the little wheel, r,
located between the two cameras, the instrument should now be carefully focused
cither by means of the scale on the right tube, on which the distances are
indicated in metres (1 Metre=—3} {t.) or by means of the ground glass on
which the image will become visible by sliding pin II. toward the left, whereby
at the same time the (safety) shutter on the other lens is set ready for operation.

Tocusing should be done with all due attention, as the play-room for proper
adjustment is only small, on account of the short focus of the lenses (3”). Their
depth of focus, on the other hand, is enormous and when set on infinity (=) all
objects down to 20 ft. will be microscopically sharp.  When using the smaller
stops, sharpness reaches still considerably closer to the lenses.

When a stercoscopic tmage is required, the ground glass should now be re-
moved and a plateholder (with the number outwards) inserted in its place, and
only dn this case pin 1. should be moved also toward the left. For single pictures
these latter operations are, of course, superfluous. By pulling the rings, K, of
cither or both plateholders away out until they are felt to stop, the plate or plates
are ready for exposure.

The shutter is released in every instance, and whatever pin has been used
for setting it, by depressing the little knob, ¢, which is attached to a small
oscillating block.  When the knob, ¢, is screwed out as much as it will go on this
block it will give instantaneous exposures, whereas time exposures result when
the knob, ¢, has been screwed all the way down in this block,  In this case the
shutter will remain open as long as the kiob is kept depressed, and close directly
on releasing the knoh.

The duration of instantaneous exposures may be varied between 1-20 and
1-60 of a second, by means of the small wheel, s (fig. 5), at the right side of the
instrument. When the serew on which this wheel is placed is flush with it, the
exposure will be 1-20 sec., whereas it will be shortest when by turning the nut,
s, the screw projects so far out that it will not move further. The middle
position produees exposures of 1-40 sec.

As soon as the exposure is made the plate holder or holders are closed by
pushing back the slide bars, B, and the cover can now be opened to remove
and replace the holders for the next exposure.
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We have constructed specially for use with the Photo-Stereo-Binocular,
an extremely light and rigid walking-stick tripod, off which the handle is serewed
and on which then the binocular can be supported. By simply drawing the
tripod out of the walking-stick tube, the tripod legs are automatically extended
and only need be spread apart to set it up. When placing the legs together
again, sliding them back in the tube will again automatically telescope the
legs. This construction is patented in Germany (D. R. P., 111,368) and appli-
cations in other countries are pending. When using the Photo-Stereo Binocular
on this tripod it is recommended to lightly rest both hands on the instrument,
keeping them there while making the exposure. This precaution completely
prevents blurring by vibration of the camera.

The rotary stops are so arranged that they leave the lenses at full opening
when turned aside to o. They carry two smaller stops corresponding to I 11
and T 31 respectively. On bright, sunny days, or on the water, the use of
stop F 11 is recommended; on overcast days the full opening should be used and
the smallest stop should only be used for the purpose of increasing depth of
focus when making time exposures. The relative times of exposure required,
for these three openings are—

The Goerz Photo-Stereo Binoculars are made of strong aluminium tubing
neatly covered with fine grained leather, and are delivered in a sole leather carrv-
ing case with shoulder strap.

The eve-caps of all Photo-Stereo Binoculars are engraved as follows:
Photo-Stereo Binocle,
C. P. Goerz, Berlin.

“And the side-bars carry the patent number
D. R. ., 101,609.

The GOERZ TRIEDER-BINOCULAR

15 BEVOND QUESTION THE SUPERIOR OF ALL OTHERS,

Optically and Mechanically,
AND ITS

DEFINITION AND DEPTH OF FOCUS

(Sometimes called stereoscopie effect) is unapproachable,

Note the rack and pinien adjustments for the focusing and the pupillar‘y distance ; also
separate adjustment on right eye piece,

GOERZ TRIEDER-BINOCULAR

NDER the above designation I have placed on the market a type of binocu-
U lar, widely different from those almost exclusively in use thus far, and as

the advantages derived from the principles underlying the construction of the
Trieder-Binocular can be best appreciated by comparing them with the other
existing systems, I will preface the account of their detail by a short description
of the systems hitherto in use.

‘The ultimate purpose of all telescopes is to produce, at the proper distance
and with sufficient magnifying power to render every detail distinct, the image
of objécts too far away to be
clearly distinguished by the
naked eye. We require, there-
fore, of a good telescope mnot
only the optical perfection and
proper lighting of the image,
but also a wide angle of view
and the necessary magnifying
power. Should the glass be
intended for use in the hand,
then size and weight are impor-
tant considerations. Optical
science has attained a Thigh
degree of perfection in any one of these considerations, taken individually, but
not until very recently has it been possible to combine them all with any
chance of success.

Optical science teaches us that the conditions above mentioned are interde-
pendent, and that improvement in one line usually necessitates a deficiency in
another. A greater magnifying power, for instance, implies a smaller field of
view, and to increase the brightness of the image we must enlarge the diameter
of the object lens, and, therefore, the length of the entire instrument, rendering
it correspondingly unwieldy. An extended angle of view can only be obtained
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by a limitation of the magnifying power, and so on. To reconcile these and
similar antagonistic properties constitutes the main difficulty in the perfecting
of the telescopic system, and is the problem which has taxed the knowledge and
inventive powers of the most prominent opticians for nearly three centuries. By
a study of the various types of telescopes we will show in what manner modern
optics have solved this problem. 'To a clearer understanding of the subject, we
will first define a few technical expressions.

A distant object appears much smaller to our eye than it really is, and this
fictitious size we call its ** apparent magnitude.”” The *‘ apparent magnitude '
is determined by the ‘‘ angle of view,'” which is the angle formed by the rays of
light striking our eye from the extreme points of the object. We see the distant
church spire in Fig. I., A B, at the angle A O B. We also see here how two
objects of varving heights, as the church spire and the tree, C D, can appear to

us at the same angle when at varying distances from our eye. The apparent
magnitude of an object is dependent upon its actual magnitude, as well as upon
its distance from the eye, therefore we judge of the actual magnitude by compar-
ing the other two qualities. Fig. I. shows us how the apparent size diminishes as
the object recedes from the eye, and the angle of view grows narrower (angle A’ O B’
is narrower than A O B') and how the angle widens as the object approaches.

Any optical system which endeavors to render the image of distant objects
even more distinct than when seen by the naked eye, must do so by widening
the angle of view. This process can be expressed in figures. A telescope has a
4% magnifying power if the object seen through it appears four times larger than
when observed at the same distance by the naked eye. This is linear magnifi-
cation, the magnifying of one dimension only. But as the object appears
increased in height as well as width, we speak then of the superficial magnifica-
tion,—the enlarging of both dimensions at once. This equals the square of the
linear magnification, so that a linear magnifying power of 4x produces an image
of sixteen times the original surface area. ;

Fig. II. shows us the path taken by the rays of light within the telescope.

The telescope, in its simplest form, is a combination of lenses held together
by a tube. The larger of the lenses, directed toward the object to be viewed and
receiving the light emanating from it, is called the object lens or glass; the
smaller lens, directed toward the eye of the observer, is called the ocular or eve
lens. T'he object glass reflects, at its focal point, an image which is then
magnified and transmitted to the eye by the ocular leus. The length of the tube
must be adjustable within certain limits to allow of finding the proper focal length
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of the ocular lens to that of the image thrown by the object lens. The rays
falling from the object, A B, on the object lens, C, meet at the focal point, f,
where an inverted image, b a, of the object is formed. The image is then seen
through the ocular, which, acting as a magnifying glass, reflects to the eye an
enlarged picture of the original object. But the ocular, being in reality only an
ordinary magnifying glass, does not
change the position of the pictures it
reflects, so the image transmitted to the pa
eve will be an inverted one. This de-
scription of glass is called the astronom-
ical, or Kepler telescope, and is used exclu-
sively forastronomical observations,where #2
the inverting of the image is of no great
consequence. All large meodern astro-
nomical telescopes are constructed on the above principles. While the naked eye
sees the object, A B, at a narrow angle, determined by the size of the object
and its distance from the eye, so through the telescope the reflection, a'b’, of the
object is seen at the far wider angle 'O b’. The proportion of the reflected
image to the object itself is the sum of the magnifying power of the telescope, or
more simply, the magnifying power depends upon the proportion of the focal
length of the object lens to that of the ocular. Fig. II. shows the length of a
telescope of this kind, #. e., the distance between object lens and ocular must be
about equal to their added focal length, for the focal point of both is at f, where
the rays of light reflect the image of the object without. The good points of the
Kepler telescope are its extended field of view and the great brightness of image
shown ; its disadvantages lie in the inverting of the image and in the length o3
the instrument. ‘This last renders it entirely impracticable for use in the hand.
In the endeavor to utilize the good points of the astronomical telescope for
terrestrial observations, where a correct position of the image is necessary, the

opticians of the seventeenth century introduced a second system of lenses between
the original two, thereby reinverting the image at the focal point, f; for if the
image at f is seen through another system of object glasses, instead of merely
through the ordinary magnifying glass, the picture will make two revolutions
instead of one, thereby regaining the original position of the object.

Fig. III. shows the path of the rays of light in the species of terrestrial
telescope just described. ‘The intervening lenses, H and K, the distance of which,
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then only a part of the picture will be enclosed in the frame, and the more we
stretch the rubber the smaller the enclosed part will be.

The frame, then, represents the apparent field of view, the stretching of the
rubber stands for the increasing magnifying power, and that part of the picture
which is still enclosed in the frame is the actual field of view. The figures quoted
above show that with a magnifying power of 12 diameters the field of view of the
terrestrial telescope has an angle of 3.3°, and this is the minimum of construction.
At a magnifying power of 15, or more, the field of view is so small that an
instrument of this kind is quite impracticable for hand use.

Another important telescopic system is that used in the construction of the
Dutch or Galilean glass, which produces a reinverted image in a much simpler
way than does the terrestrial telescope. This is the oldest type of telescope, and
since its adoption as a binocular or double glass—about the beginning of the
last century—it has been in general use as a field, marine and opera glass.

A
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Fig. IV. shows the path taken by the rays of light in the Galilean glass.
The light falling on the object lens, C, would reflect an inverted image of the
object, A B, at the focal point of the object lens, which in this case is beyond the
eve. But before this image can be formed, the rays of light converging toward
it are caught up and broken by the Ocular Oec., a bi-concave or diverging lens,
the form of which can be plainly seen in Fig. IV. The eye receiving these
diverging rays sees at a point, a’, an image of point A, at b’ an image of B, so
that the entire magnified image, a'b’, has the position of the object, A B. The
image, a'l’, is magnified as many times as the focal length of the ocular can be
contained in that of the object lens. The great advantage of a glass of this
description over the Kepler and terrestrial telescopes can be seen at once, Its
length, 7. ¢., the distanece between ocular and object glass, is here even less than
the focal length of the object lens; in a word, the length of the Galilean is
equal to the difference between the focal lengths of object lens and ocular, while
the length of the astronomical telescope must equal the sum of these two focal
lengths, and in the terrestrial telescope there is the added length of the interven-
ing lenses, The smaller size of the Galilean telescope, combined with its use as
a binccular glass, are the only reasons of its universal employment, for it has
many and serious faults. The field of view of the Galilean glass is bounded by
a circle of rays, which penetrate from the peripliery of the object lens through
the ocular, full into the pupil of the eyve. The field of view, therefore, other
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conditions being equal, is exactly proportionate to the opening of the object lens,
so it would seem easy to increase the extension of the former by a corresponding
increase in the size of the latter. This, however, has its limitations. ‘To retain
the chief advantage of this system, its utility as a double or binocular glass, the
size of the diameter of the object lens must be limited by the length of space
between the eyes. Taking 60 mm. as a maximum of this space, the largest
object lens allowable can have no greater diameter than 55 mm.—for we must
allow a fraction of space for the setting. The field of view of an object glass
this size is seen by the eye pressed close to the ocular at an angle of from 13 to
20 degrees. This is then the limit for the Galilean telescope, while the Kepler
glass shows an angle of 4o degrees. But as it is not possible to place the ocular
immediately at the eye of the observer, so the field of view of the Galilean glass
diminishes exactly as the eye recedes from the ocular. Any increase of mag-
nifying power increases this defect, so that the magnifying power of the Galilean
telescope must, of necessity, be a very moderate one. At a magnifying power of
3 diameters an apparent angle of 18 degrees, therefore an actual angle of 6
degrees, can be obtained, but at a magnifying power of 10 diameters, the Gal-
ilean glass shows an apparent angle of little over 10 degrees, therefore an actual
angle of 1 degree, an infinitesimal field of view. This places the Galilean glass
at a great disadvantage when compared with other models, Other conditions
being equal, an astronomical telescope, of from 4 to 6 diameters magnifying
power, shows a field of view six times larger than that of the Galilean glass, at
a power of § to 1o diameters, at least ten times larger ; that is, an astronomieal
telescope with a magnifying power of 10 diameters would reflect the same super-
ficial area as a Galilean glass magnifying only 4 diameters. In consequence,
most opera glasses have, at a very slight magnifying power, not more than 2 or 3
diameters. 'The field of view of the Galilean glass is deficient in point of bright-
ness as well. As a consequence of the optical effect of this construction, the
light grows fainter from the center of the image outward, and any increase in
magnifying power renders this defect more noticeable.

As a result of our investigation we may assert, therefore, that the Dutch or
Galilean telescope gives us a handy and useful glass at a slight magnifying
power, say not more than 4 diameters. But if we wish to increase the magnify-
ing power the faults of this instrument become so apparent as to exclude it from
practical use, while the good points of the astronomical or terrestrial telescope do
not come into play until a magnifying power of 15 diameters or more is reached.
Then, of course, the great size of the instrument utterly precludes its use in the
hand. What we need, therefore, is some method of construction which will permit
of a magnifying power of 534 diameters in a convenient and handy form. A
glass of this kind would prove extremely convenient for use in the army and
navy, for hunters, tourists, theatres, race-courses, ete.

Our Trieder-Binocular fulfills these requirements in every possible way.

We have endeavored to combine the good points of the Galilean tele-
scope (its small size and the binocular sights) with the more valuable optical
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qualities of the astronomical telescope, avoiding the deficiencies of either system.

The reiuversion of the image, as obtained in the Galilean and terrestrial
telescopes, is a primary consideration for an instrument designed for use in the
hand. We will now explain how it has been possible to solve the difficulty and to
combine two types so greatly at variance.

Experience teaches us that reinversion may be obtained by a system of
prisms. Look at any object in a mirror lying flat before you, and you will find
the reflection turned upside down. In a vertical mirror right and left are
changed ; therefore a combination of mirrors will give a complete inversion of
the reflected object. In optics such reflections are obtained by the far more
effective prism surfaces. Therefore, if we combine an astronomical telescope,
showing an inverted image, with a system of reflecting prisms, it is self-evident
that the result will be a glass which, while retaining its good optical qualities,
will give a reinverted image of the object observed. This idea of reinversion by
means of reflecting prisms has been attempted some time ago in the construction
of telescopes. The Geometrician and Optician Porro, who long understood the
immense advantage of the prism system, endeavored, about the middle of the
last century, to put his idea to practical proof. We say ‘‘ endeavored'’
advisedly, for his trials were attended with no very great snccess, and many
years of study and research in the overcoming of technical difficulties were neces-
sary before the principles laid down by Porro could be put to practical use in
their present perfection.

Goerz Trieder-Binocular No. 20

(One-half the natural size.)
Fio, V.

Fig. V. shows the inmer construction and the optical effect of the Goerz
Trieder-Binocular, O' is the object lens through which the rays of light
euter the telescope. This object glass is constructed especially for the Trieder-
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Binocular and shows a decided advance on the lenses thus far in use (Ger. Patent
A. No. 11322, I1I, and Foreign Patents). It consists of two lenses of great
optical power, cemented together perfectly, and allows of an unusual clearness of
the image up to the extreme edges of the field of view. By means of this glass
the angle of view may be extended to its greatest size (40°) without any
detriment to the luminosity or to the distinctness of the image on its outer edges.
The ** apparent *’ field of view of the Trieder is 40°; it is therefore 11% wider
than that of the prismatic binoculars of other makers, which have only a 36° field.
The apparent field of view may be obtained by multiplying the ‘“actual '’ field of
view by the magnifying power ; and conversely, the actual field of a telescope is
equal to the apparent field divided by the magnifying power. Thus we have :

Apparent field of view...... ... 40° 40° 40°
Actual field of view (s SR
Magn TSP e B SIS SOV s S OO0 S S T (33 9xX 12X

Or practically expressed : At a distance of 1,000 feet, the observer commands a
circle, the diameter of which with a

Feet.
"Magnifying power of ........... .. 3 =232
" e R o e 6=116
“ t g= 7
i T mbnan o oo 12= 58

The rays of light next strike through the object glass, or in the direction
marked by the arrows, fall first on the uppermost of the two prisms, and are
deflected by its surface, P! and P, at right angles to their previous course. ‘This
brings them to the lower prism, where two similar surfaces, P* and P, turn the
rays upward again outside of the upper prism, directly inte the ocular, O°. The
peculiar arrangement of the prisms, combined with the four-fold reflection, gives
the desired reinversion of the image. The prism system allows of the future
advantage of shortening the length of the astronomical telescope without the
slightest deterioration of its optical qualities. We have explained that the length
of the Kepler glass is equal to the sum of focal lengths of object lens and ocular
or to the path of the rays between object lens and oeular. How this neces-
sary length is reduced in the Trieder construction is shown by the arrows marking
the path of the rays in Fig. V. The optical axis is drawn together in a zigzag
line of right angles by the four-fold reflection, which reduces the distance between
object glass and ocular by at least one-third. Ay

Fig. VI. shows the difference in size between the terrestrial glass and a
"T'rieder-Binocular of similar optical qualities,

The Trieder method of construction demands a high degree of technical
perfection, as is shown by the fact that only until a few years ago was it possible
to obtain the proper material for the reflecting prisms. Recent improvements in
glass-making have at last given us a glass of sufficient purity and transparency.
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For as the rays of light must pass not only through the two lenses, but through
two double prisms (even more than the amount of glass to be traversed in the
terrestrial telescope), there must be absolutely no absorption to weaken their
intensity. But the construction of the prisms themselves demands as great tech-
nical skill as the making of the material. These who have knowledge of practical
optics know that the making of a perfectly even surface is one of the most

{Comparative size of the two ty pes at equal magnifying power )
Fic. VI.

difficult of all its problems. And this task has to be accomplished four times in
every single Trieder glass, and the stronger the magnifying power the more
noticeable does the slightest imperfection in the polished surface bccome.

Besides these difficulties, the Trieder glass requires an extremely exact
concentration of the optical mediums, that is, a most perfect balancing of all its
parts that the image thrown by the object lens may fall exactly vertical to the
optical axis of the ocular. This is a most important consideration for the success
of the glass. Naturally, the difficulty is doubled in a binocular glass, so that we
can hardly wonder that the optical sciences of former years have not been able to
cope satisfactorily with this problem of the reinverting prisms.

By the use of all the modern improvementsin technical optics and mechanics,
we have succeeded in overcoming these difficulties, and in manufacturing the
Trieder-Binoculars in absolute perfection of construction. We believe that we
here offer to the public a glass which will fulfil every requirement in a most
satisfactory manner.

Every Binocular must bear this inscription:

and this Trade Mark:

Trigoer /BN BINoCLE,

o

Goerz Trieder-Binocular No. 30.

(% the natural size.)
F16, VIL

Goerz Trieder-Monoculars.

Fie. VIIL
81



BINOCULARS 3 No. 10 No. 20 No. 30 No. 40
Linear Magnification. . ..ooveuieinun.onnn Bx fx I | 12x
Superficial Magnification............... x Hix | Hlx 144x
Actual Field of View............cc000a 1380 6.7% 4.4¢ S.ae
*Subjective Field of View.............. 40° 40° 40° 40°
Codemprond i e e e Trias Tribus Trigon Trio
PriCR e e T ey S O $38.00 $46.00 §54.00 $62.00

MONOCULARS.

Linear Magnification................... 3x fix Ix 12x
om0 S e e, s Motaras Motribus | Motrigon Motrio
e e e T & e B #15.50 £18.50 £21.50 20,00

The actual and subjective field of view of the monoculars is equal to that
of the corresponding binoculars.

* NoTe,—Special attention is called to the greater apparent field of view of the Goerz Trieder-Binoculars.
See page 78.

Comparison of the
FIELDS OF VIEW OF A FIELD GLASS OF THE
OLD STYLE

Fro. X.

AND OF

GOERZ TRIEDER-BINOCULAR
OF THE SAME MAGNIFICATION.
s2

The Trieder-Binoculars
are also excellent for
ASTRONOMICAL OBSERVATIONS

in all those cases in which only a moderate magnification is required.

Nos. 10 and zo are especially recommended for the matching of

Variable Stars,

In consequence of their very great real field of view.-

On clear moonless nights the Trieder-Binoculars show the following
magnitude of stars sufficiently distinet to allow the valuing of brightness
according to Argolander’s method :

No. 10, . . Stars up to magnitude 3
No. zo, 3 e LA 5
No. 30, 0 " % A 8.5

No. 40, i 4 L L5 9

* * * * y

* * * t

* * ;

* .

Directions for Use. |

z i

The Trieder-Binocular is focused by means of a double wheel, &, with i

milled edges, operating on a system of rack-pinions. The oculars are pushed
toward or away from the object glasses by means of the little wheel, a. (Fig.
VIL) This final focusing, for both eves at once, is a great improvement on the
separate ocular focusing oceasionally found in similarsystems. The latter require
a separate focusing for each eye every time the glass is directed on objects at
varying distances, which can seldom be accomplished correctly, so the image
loses in distinctness, and the eyes hecome fatigued.

The right ocular can be foeused by itself to correct any inequality in the
eyes of the user. First focus (with the wheel z) the left ocular on some distant,
sharply defined object (telegraph wire, sign, brick wall, and the like). Leave
glass in this pesition, and turn the frame, o, of the right ocular with the hand,
until the object is properly focused for the right eye alone. The right ocular may
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be left in this position, and a mark on the frame will render repeated focusing
unnecessary ; thus the position can always be found, even if the glass should
have been turned by chance.

If the sight of both eyes is the same, then the right hand ocular must be kept
in exactly the same position as the left. When this is the case, both oculars are
even with the marks on the ocular tubes, or both touch the main body of the case.
When the proper position of the oculars has been ascertained, the focusing of the
entire glass can be managed by means of the little wheel, a.

These directions should be carefully read and followed, in order that a perfect
image be obtained, and that no complaints of fatiguing the eye, or of showing
blurred pictures may be made. As cases of eyes with differing sight are compar-
atively uncommon, the Binocular should always first be tried with the oculars in
the same position. This is best in any case, except where a difference in the
eyes is known to exist.

When the glass has been brought to a correct focus, the tubes can be pushed
apart or together by means of the second wheel, §, until their distance one from
another corresponds with the distance between the pupils of the eyes. When
this distance is found, the circles seen by each eye separately will blend into a
single one.

When the glass has been arranged properly for the eye of the owner, it may
be left in this position, as the case holds the glass in any length.

N. B.—Any meddling with the Trieder-Binocular must be strictly avoided,
as the position of the various parts are changed thereby, and the glass rendered
unfit for use. If nothing of this kind is attempted, the solid construction of the
Binoculars guarantees good wear. Should any slight repairs be necessary, return
the glass to the makers for this purpose.
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HOW A GOERZ LENS IS MADE. by some means, run short, it becomes necessary,
in replacing this, to make fresh calculations of
the curves, not only of the new lens but of the other

two, because the optical qualities of two different

The following brief account of the stages in the manufacture of photographic
lenses, as carried on in our factory, can scarcely fail to be interesting to the
photographer—professional or amateur. We, therefore, invite the reader to
accompany us on a round through our workshops. We shall follow the develop-

ment of a Goerz Double Anastigmat step by step, commencing with the raw
glass block, and explain the divers manipulations with illustrations,

Before commencing the working, each block of glass as it comes from the
glass works (fig. B)
must have its physical
properties examined.
As everyone kuows,
aray of light passing
obliquely into glass is
bent from its previous
path. This is called
the refraction of light.
It is well known, too,
that ordinary light—
white light—is not a
simple color, but is
composed of a num-
ber of different colors.

The breaking up of
white light into its
component colors — -
the rainbow colors—
is visible to the eyve
when sunlight passes
through a triangular glass block ; that is, a prism. Further, the refraction
of the different colors varies in different glasses, and it is, therefore, necessary
to make a small sample prism from the rough glass
block, and examine it with the Refractometer (fig. C)in
this respect. On the exact determination of the refract-
ive power of the material depends largely the value of
the objective.

A skilled mathematician then calculates the exact
curves of the lens surfaces. ‘The Goerz ¢ Double
Anastigmat’’ (fig. D) consists, in each of its front
and back halves, of three pieces made of different kinds
of glass. Suppose now that of the first delivery of the
three glasses from the glass works one of the three has,

Fiz, B.
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Fic. D.
makings of glass are never
precisely the same. In a
large factory this is contin-
ually happening, so that,
considering the wvarious
sizes of Double Anastigma-
tic objectives manufactured
the work requiring recalcu-
lation, and the work of
caleulating new lenses ne-

Fia. E.
cessitates a large staff of mathe-
maticians.

If, then, the lens has been de-
signed in this theoretical way the
actual manufacture can be proceeded
with.

The work commences in a large
workshop where the raw glass
blocks are first roughly shaped.
The glass must be of the best qual-
ity, as transparent as possible, and
free from flaws and stresses. After
this the blocks are cut by =zinc
discs fed with diamond dust



grinder.
proper curves.

hands upon a
quickly rotating
cup-shaped grinder
(fig. G) kept well
supplied with wet
sand, and, by prop-
erly . distributing
the pressure, takes
care to grind all
parts uniformly.
The grinders
(clearly shown in
the foreground of
fig. H) are made
concave or convex
according to the
form of lens re-
quired. A special
lathe with a radial
support is used in
makingthesegrind-
ers, and since upon

Fre. G.

(fig. E) into pieces
of the required di-
mensions, and the
edges are also
roughly rounded
with glass shears,
so reducing the
blocks to flat cylin-
ders somewhat
greater in diameter
and higher than the
future lens. After
the preliminary
shaping the grind-
ing commences,
The eylinder is re-
duced to the proper
thickness upon

rotating flat cast-iron dises (fig. F) fed with wet
sand and the rim ground upon a suitably curved
Then begins the rough grinding of the flat faces to the
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The worker presses the glass firmly with both

their trueness -

depends the ex-
actness of the
lens ground, the
greatest care
must bhe exer-
cised.  During
the operation
they are fre-
quently exam-
ined, and are
finally carefully
tested with
special instru-
ments,  While

in use, too, they

are often exam-
ined, and when
worn  unevenly
are at once with-
drawn and cor-
rected upon the

Fic. I

special lathe. A skillful worker
can, by properly distributing
the pressure, keep his tool always
exact until it becomes evenly
worn out. Such a worker can
on one toel grind from roo to 200
lenses of medium size and hard-
ness.

During the rough grinding
the curves and dimensions of the
lens are frequently examined with
gauges and callipers, and the
process continued until they are
correct. The gauges are brass
plates cut to curves exactly op-
posite to those of the lens re-
quired ; for a convex lens the
gauge will be concave, and wire
versa. Intesting the lens curves,
which with such a simple gauge
can only be approximately



done, the gauge
is placed perpen-
dicularly on the
lens surface, and
t h e worker ob-
serves whether it
sits everywhere
uniformly.

T he callipers
cousist of two
pointed rods lying
in line. One of
these rods may be
slid towards or
from the other,
and the displace-
ment measured
upon an attached Fic. K.
scale (fig. I right).

When the thickest part of the lens to be measured is Drought between the
points, and the sliding rod moved until the points just touch the glass, the thick-
ness may be read off the scale with the aid of a vernier to 1/20. mm = 1/580 of inch.

As spon as the lens curves and
diameter are approximately correct,
the fine grinding and polishing pro-
CESS COMIENCEs.

The rough grinding leaves thelens
surface coarse and untransparent,
and only after the second process
does it become smooth and clear.

The second process is performed
as before upon curved grinders (fig.
1), but the lathes are driven by
foot, since the skilled worker can
produce such work more exactly in
that way than by machinery.

It is difficult for the uninitiated
to form any idea of the great ac-
curacy required in the work of fine
grinding. No known mechanical
instrument is capable of making
the measurements, and recourse
must be had to a physical method,
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to Newton's color rings, where advantage is taken of the known wave lengths
of light, some of which are but 1/10,000 mm. = 1/250,000 of an inch. More
on this subject will be said later on.

T'o enable the worker to press the lens uniformly on the rotating grinder a
handle is cemented with a special sealing-wax composition to the back of the
lens. A number of these handles with lenses attached are shown in fig. H,
which represents & collection of the optical grinding tools. With lenses of small
diameter and curvature, three, four or more are cemented upon the same handle
(fig. H top and middle) and ground sim-
ultaneously, thus saving considerable time.
To ensure each lens being ground or
polished uniformly they are so ar-
ranged that all their upper surfaces
lie in the same spherical surface.

While in the first process common
sand is necessary, in the fine grind-
ing only fine clean levigated emery
can be used. It is fed into the
grinding tool, mixed with
water to a fine pasty con-
dition. Five grades of
emery, each finer than the
previous, are used. The
last and finest grade which
is levigated for sixty
mintites, and is, therefore,
very fine grained, is used
to bring the lens surface
to the final mathematical-
ly exact curve.

In the various stages of
the fine grinding the lens
is frequently and carefully
tested with the test glasses,
fratt! which are blocks of glass
ground out to curves exactly opposite to those of the required lens. ~The Super-
intendent further measures the curvature directly with the spherometer (fig. K).

By pressing the lens and test glass into close contact, after first carefully
cleaning the surfaces, any ununiformity of the curves may be observed from the
color, position and irregularity of the above-mentioned Newton rings. If only
one uniform color is observable the surfaces correspond everywhere; but this
happens rarely and for but a moment, since the smallest temperature differences
distort the glass sufficiently to show the rings. A variation of 1/10,000 mm. =
1/250,000 of an inch (in practice quite negligable) is in this way at once
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detectable, and the ' Goerz Double Anastigmats’’ are worked to this degree of
aceuracy.

When at length the lens has its proper form, it is polished with rouge upon
the previous fine grinding tool, or upon large automatic machines (fig. J) until
it becomes perfectly transparent.

The worker then covers the polishing tool with a layer of soft pitch from
3 to 5 mm. thick, and leaves an exact impression of the lens surface by pressing
it down upon the pitch while still soft.

The pitch layer when cold is covered with the polishing medium and the
tool set in rotation.

Tao preserve the proper curves of the lens is a matter of the greatest care
and experience, and to ensure perfection they must be tested with increasing
frequency by the test glass. The polishing process lasts considerably longer than

Fie. N.

the grinding, the time depending on the size, form and thickness of the lens, and
to a great extent on the worker’s skill.

Thick lenses are more easily polished than thin, small ones than large, and
for a lens of 5 cm. diameter = 2 inches, about one day is required.

‘The finished lenses are now taken to the Superintendent, who examines each
finally with the spherometer (fig. K). The principle of the spherometer for
determining the radius of a lens surface consists in measuring the height of the
spherical surface over a known base, The lens to be examined is placed on the
known base in the spherometer, and a small contact rod presses from underneath
gently and uniformly on the surface. The position of the contact rod, which is
read by means of a micrometer, gives the desired height, and a further simple
mathematical calculation determines the radius.

24

The Superintendent examines the glass finally for flaws, Small air bubbles
have really no detrimental effect on the picture, merely cutting off a small fraction
of the light, but flaws or stains reduce the value of the objective, and, indeed,
often make it worthless.

In each process, from the beginning, there is a considerable proportion of
rejected material, especially in the cutting out of the lens from the rough block.
The less practiced workers also frequently spoil their work, thus increasing the
final cost considerably, and considering that each modern “‘Anastigmat’’ consists
of 6, 8 or 10 glasses there need be no surprise expressed at anastigmatic objectives
being much dearer than aplanatic ones.

“Fia. 0.

We come now to the second chief stage in the progress of the objective—the
fitting together of the various parts. The first process is the centering, that is,
bringing the geometrical and optical axes into coincidence. ‘This process, upon
which the quality of the objective largely depends, is performed upon a truly
rotating lathe gpindle. The worker cements the lens on the spindle end, so that
at first the optical axis of the lens and the geometrical axis of the spindle lie
roughly in line; he then sets the spindle in rotation, and by eye observes the
two reflections from the objective of some illuminated object, e. g., a window,
cross wires, etc., rotate or remain still.

By pushing the lens upon the soft cement he adjusts the position until on
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rotating the spindle the two reflections appear as nearly as possible to stand still.
The final adjustment is done by means of a system of levers, with a ratio of 1 in
30, or even 1 in 50 (fig. L); that is, when the short arm moves, the end of the
long arm magnifies the motion 3o or so times, according to the ratio.

The small arm, which ends in a small glass hard-steel ball, polished to pre
vent injury to the glass, is placed against the edge of the lens surface and rotated
round the spindle. If the end of the long lever remains still the lens is correctly

centered ; that is, the axis of rotation and the optical axis coincide, If, however,

the lever moves the lens must be shifted until the lever remains steady or very
nearly so. When this occurs the cement is left to harden.

Fig. P.

The grinding of the rim now commences (fig. M). A special grinding tool
is pressed against the rotating rim, so that when the operation is finished the
optical axis is also the geometrical axis of the lens, and this is the direct intention
in centering. When the proper lens diameter is reached the spindle is warmed
and the lens removed.

It then passes to the cementing room where the parts of the objective are
fitted together. In order to obtain good photographs the pieces of the objective
halves must be most carefully united, any air spaces causing grave deficiencies.
The Canada Balsamn used as a cement is very clear, and reduces in no way the
transparency of the lens. It is used only in the thinnest possible layers, rarely
exceeding 1/25 mm. = 1/625 of an inch in thickness, so that the pieces lie almost
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in contact. If the worker is sure the pieces are properly centered he carefully
cleans the surfaces and covers them with warm Canada Balsam. He then presses
them slightly together (fig. N) to press out all air bubbles, and so ensures a
uniform thickness of the cement layer.

The objective is then placed under the arm of the leveling apparatus (fig. O)
in order to bring the pieces centrally together., The lens edge, while lying on
the platform, is pressed against two steel knobs, so that the lens is rotatable
about its optical axis, without that axis changing its pesition. The small arm
lever is now laid on the edge of the surface just as in centering, and on rotating

Fig. Q.

the glass by hand, the smallest irregularity in the position of the lenses is observ-
able by watching a highly sensitive spirit-level placed on the long arm.

When the level remains steady the lenses are centrally cemented together,
and until this is so the worker must lightly press the lenses where too high. To
keep the cement soft during thisoperation the table of the instrument is uniformly
heated. Only after the level remains steady can the worker bring the objective
to the Superintendent as correctly cemented. 'The finished objective halves are
now subject to exact optical tests. The apparatus (shown in fig. P) consists of
an optical bench, fitted with an arrangement to hold any size of objective or part
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of objective, A system of lines, illuminated by a glow lamp and movable to
right or left, is used as a test object. The picture of this object as thrown by
the objective upon a ground glass screen, is examined by means of a high-power
magnifying glass. The picture of the test object, when lying in the optical axis,
is then examined for clear and sharp definition of the lines, for dimness, and to
see whether or not the picture remains still while the glass is rotated about its
optical axis. The test object is then moved to the right or left through a known
angle which ean be accurately adjusted and read, and the picture of the lines
again examined.

G, It

When the objective halves have been thus thoroughly examined, and found
to be good, the same apparatus is used for determining what separation of the
halves will give the sharpest definition in the picture. This can he determined
to 1/20 mm. — 1/500 of an inch. The separation is previously calculated, but
in practice small corrections are always necessary since variations in the thiek-
ness of the balsam layer and of the objective are unavoidable.

As soon as the testing of the objective halves is finished, and the separation
exactly determined, the parts are taken to the mechanical department to be fitted
into their metal mountings. The making of the mountings is the third stage in
the manufacture of an objective. ‘T'he quality of the objective depends as much

08

upon the accuracy of the mounting as upon the workmaunship of the glass, and
in this stage quite as complicated machines as in the previous are necessary to
make the numerous parts fit accurately together. In four large departments the
rough castings are turned, the brass body tubing cut into lengths, and the
shoulders soldered on ; the pieces screwed on special turret lathes (fig. ), and
finally the flange for holding the objective, fitted into place. When everything

Fig. 3.

is found to fit accurately the objective halves are placed into their respective
mountings, and then both carefully fitted together (fig. S).

The last-mentioned work is one of the most important portions of the whole
lens-making industry.

The calculations of the mathematician and the perfect work of the optician
is either preserved or ruined by the mechanic.

The barrel must conform exactly to the caleulations of the mathematieian as
regards separation, ete., and the centering of the front and rear combinations in
the barrel, separately and togetler (figs. R and S), must be as accurately per-
formed as that of the optician mentioned on previous pages, If this should not
be done then all the work spoken of on previous pages has gone for naught.
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The objective comes once more to the testing apparatus to be examined
optically, as a whole, just in the same way as before described, and only when
the picture of the test lines shows within an angle of 60° the same sharpness as
at the axis the objective is considered good. It is now taken to another depart-
ment where it undergoes the final process of having the firm's name and other
necessary engraving done. In order to test the capabilities of the objective more
practically than is possible with the previous apparatus, a large studio (63 feet
long, fig. T) is provided, fitted out with everything necessary, and directed by a
skilled photographer. The test objects used here are larger printed secreens,

Fia. T.

which, on being photographed, at once show up any want of sharpness. The
effects of the various stops are also examined.

‘These repeated tests ensure that each lens is of the same degree of excellence
and that the buyer receives a perfect lens in every way superior to other makes
of the same design and construction.
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C. P. Goerz Optical Works, January 1st, 1904.
New York.

IMBORTANITENOTICE

Owing to a considerable reduction in the cost of manufacture of Goerz
Sector Shutters, we are enabled to announce that from this date the price of
the smaller sizes will be $17.00 and that of the larger sizes will be $20.00.
At the reduced prices this highly superior make of shutter becomes preferable to
all other makes now on the market. We are prepared to fit lenses of other
manufacturers to these Sector Shutters, in which case a charge ranging from
$1.00 to $1.50 for fitting will be made.

No charge for fitting Sector Shutters to our own Goerz Lenses.

For GOERZ LENSES.

Size of Shutter. = | Series 1B Series IC ~ Price.
Series 11, :
0 Daouble-Anastigmat 111, - 0 F. |
1 Double-Anastigmat I11L — 1 I,
2 Double-Anastigmat 111, - 2 I
3 Double-Anastigmat 111, - 3 I

Double-Anastigmat 111,
Double-Anastigmat 11, —

W

ook

Double-Anastigmat I11. — 6 .

Cost of fitting, $1.00 to $1.50 each according to size, when fitted to lenses of other makers.

The original lens tube is not altered, and will be returned,

All Sector Shutters including the largest size have a speed of 'is0 of a
second.



. Exposureé varying from 1-500 to 1-1000 of a second. Price Lists Free.



éOERz CAMER.AS : MIGOERZ BINOCULARS

GOERZ FOLDING CAMERA “ANGO [t ] THE NEO

ned hand or tripod camera in
combined with high efficiency This is an excellent prism glass for general use,
il o work 3t s o Smpre foca plane giving increased stereoscopic effect and possessing

i r exposures of 1-10 to 1 1
e butb \\.\I:Eu\.::n‘:lf 1210 58 -|:l~ great luminosity, as its objective lenses are larger
e

\nl'h a mm 1 apter if - desired, a than those of former types. It has simultaneous
Henl buthit for 1‘.1.;-7 pmahatt d B ] di e |
distanee ]Jll()l( olo Lenses or i £ f
simgle combi SR ey one eyepiece to c sate for any differe in the |
I lens, inc Ludmu one holde s i eyes of the user. Made in three magnifications.
M9 3 + $106.00 7, $116.00 M
Withh Celor lens, Price: 6 X, $46.00. 8 X, $50.00. 12X, $68.00.

THE GOERZ MANUFOC TENAX

The MANUFOC TENAX is a small folding camern with adjustable
bellows and double base extension. The metal parts are of aluminum
amd the camern is clemantly ed throughout. It s provided with a
falling and rising front and a special TENAX compound shutter givini

This is the finest of glasses for use either by day
or night. Constructed on the same general lines as
the Neo, its very large objective glasses and prism
combination afford the greatest possible illumination
and stereoscopic effect, making it the ideal glass for

THE HELINOX ‘
|
|

from 1 sceond to 5f o second, ¢ time and bull 5
i astronomer. |
“T'he single combinations of our lenses may be used with it the e hunter, mt{unlﬂlfj\‘ﬁﬂf and 5 : |
and a film-pack adapter may be supplied. Price, including three single It has ous focusing ad] and one o

of bl;

its eyepieces permits separate adjustment to com-
pensate for any difference in the eyes of the user. |
; 5 THE HELINOX Price: 6 X, $58.00. 8 X, $68.00. . |
New sizes, 4x5 and 5x7, will be ready by Spring of 1912 |

THE PAGOR
NEWGOERZ VEST POCKET CAMERA“TENAX" This is the smallest and lightest prism glass of its

plate holde metal:

14, Celor Lens, S

Dagor Lel

The general favor with which our Vest Pocket Tenax : kind and the most compact binocular suilable for general
was received has led us still further to improve its efficiency. = b 3% mch |
‘The new model has a compound shutter operated at time, use. The 6 X and 8 X models are only 3% inches |
bulb and adjustable speed up to 1-250 of & second, and an iris s 2 E
T e high and weigh about 9 ounces. The Pagor affords
(ml 2x2%x3 inches. It takes Dlates 133 inches; and sharp definition ever a large field of view and the images

small negative our anastigmat lenses imprint such a Sl 4 A

n(atl‘n of detail that 5x7 ments cannot be distin- which it renders are crisp and clear., Its small size
guished from comtaet prints. \\;- n supply plates, en- - - -
lrging apparatus, supplement altachments, et¢., makes it especially desivable for travel, sports and all

especi memn, and o mm pack adapter

et be outdoor uses for which a larger glass would be too bulky;
fded.  Trice Ineludes Sht nickel Pitte holers in 4 purse

ase. - | : and we recommend it especially for ladies’ use.
e R e T e e Price: 6 X, $40.00. 8 X, $43.00. 10 X, $46.00. THE PAGOR

New size, using plates 21x3}, will be ready in Spring of 1912 E = [ L R R I

THE FAGO

The “Fago” theatre binocular, 3} X, is made on the
same principle as our other prism field glasses. It has
pupillary nnd focuslng adjustments, and though only
214 x3% inches in size, it greatly excels the ordinary
opera glasses in field of view. Price, $40.00.

C. P. GOERZ AMERICAN OPTICAL CO.
317 EAST 34th STREET, NEW YORK, N. Y.

THE NEW MODEL “FAGO”
Dealers’ Distributing Agencies; Central West—BURKE & JAMES, Chicago.
| THEATRE BINOCULAR Pacific Stutes—HIRSCH & KAISER, San Francisco

GOERZ FOLDING REFLEX CAMERA

‘The reflecting mirror type of camern enables the photographer to compose
his picture on the ground glass and focus the image up to the instant of
exposure, The Goerz Folding Refiex eombines all the improvements found in
the latest of these cameras with o compactness of construction in striking con-
trast to the unwicldy size and shape of other reflecting camems. It has the
same foeal plane shutter, foensing mount for lens, ete., as the Ango, and tokes
the regular z0 Plate Holders or film-pack adapter. Price, 4x35 size only, with
Dagar or Celor Lens, $170.00, including one holder.

C.P.GOERZ AMERICAN OPTICAL CO.
317 EAST 34th STREET, NEW YORK, N. Y.

GOERZ

| LENSES, CAMERAS
| BINOCULARS
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DAGOR
F 68

The Dagor is a symme-
trical anastigmat made up
of two cemented combina-
tions. It is the best lens
for general photography
ever made, and is fast
enough for portraits and highest speed photography under
good conditions. At full aperture it covers very sharply
the plate for which it is listed; when stopped down, it
covers a much larger plate and cuts an angle of 90°,
making it a perfect wide angle lens for buildings, interiors,
ete. Its single combinations may be used with medium
stops for securing large images of distant objects. The
DAGOR may be fitted to almost any camera. It is a uni-
versal lens for the amateur and commercial photographer,
traveler and scientist.

Size of Plate

sharply eovered Price with
a

Iris Dia- | X1, -

164 phragm | Sector | pound

Inches | barrel |Shutter | Shutter

0000 46,00
000
00

ESwmastomann

36 | 539.00
dd (107000

: provide o Dagor of 6% inch
T No. 1. We supply the

For stereoscopic views the
charge of §2.50.

jazemse , &
TAHEN WITH GOERZ “CELOR

@ ENEO
F 4.5-5.5

The CELOR is a double
anastigmat of symmetrical
construction, each com-
bination of which is made
up of two thin glasses
separated by an air space,

allowing a maximum of light to pass. It is the favorite lens
for news photography, assuring results regardless of wea-

ther, and is specially recommended for highest speed

work in connection with reflecting mirror cameras.
In home portraiture its efficiency is greater than that
of any other lens, and in its larger sizes it is an ideal
studio lens in use by many celebrated photographers.
Its single combination may be used as a long-focus

lens, with a small stop.

Size of Flate

Relative
Opening

Iris Dia-
phragm

g a2
%20 ot

sx10
10x12
Lix14
12x15

10x12
12x15
13x17
16x138

tn
tnin tnin

F S
5.

*We also furnish the No, 0 lens in S-inch facus for kodaks.
0. 000, 00, O, 1..315.00; for Ne. 2, 3..318.00.
000, 00.......$12.00; No. 0..

For larger sizes, see generl

tter for

X1, Seetor ¢

Compound Shutter for

- GOERZ SYNTOR F 6.8

The Ideal Lens for your KODAK or
other small Hand Camera

The Syntor meets the demand for an inexpensive
but thoroughly efficient anastigmat for Kodaks and
other hand cameras. It is designed along the same
lines as the Celor. lts speed is equal to that of the
Dagor, though it is not so useful as the latter for wide
angle photography. lts angle of sharp definition with
the largest stop is 64°, increasing to 70° with smaller apertures. Each combination
may be used singly as a valuable landscape lens of about double the focal length of
the complete objective. The Syntor is a true anastigmat, perfectly corrected for
spherical, chromatic and astigmatic aberrations. It cuts sharply the plate for which it
is listed; and, though it is sold at a low price, it is of established GOERZ quality
and must not be eonfused with other cheap lenses on the market. The Syntor is
made only up to the No. 6 size (12 inches focal length).

| Price with
squivalent| Plate Cut
ocus Iispia- | XL g
Inches phragm LL";‘]’;‘I:{‘[“_‘-:H
barrel E

| ax
n| &

pid i E

3 EL I

4 LEd |

sl 12 | :

With Ibso Shutter

No. 0, $31.50 No. 1, §35.00 No. 1A, §35.00

*For 3A Folding rocket Kodaks we provide n Syntor of 634
inch focus at same pric place of our regular No. 1. We also
provide the No. 0 in 5 inch focus for Kodaks.




