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To Our Friends

SCENT vears have witnessed a steady inerease in the
popularity of Goerz Lenses and Cameras. The vast
gy numbers of anastigmat lenses, amounting to nearly
350,000, sent out from the C. P. Goerz factories during
il the last twenty-six years, have gone into all parts of
- = * the world, giving splendid service under every con-
dition of temperature and weather. Many of the lenses manufac-
tured in our earlier yvears are still in use—a fact which speaks
volumes for the careful selection of optical glass, which is such
an important factor in maintaining the reputation of our goods.

Goerz Lenses are in no sense in the experimental stage. On the
contrary, they embody the vast knowledge acquired through years
of study and experiment by a large stafl of mathematicians, scien-
Lists and technical engineers; and they are manufactured in factories
fully equipped with all the necessary scientific instruments and the
best of modern machinery. The cameras and photographic acces-
sories made by us also embody the most advanced i1deas in their
construction. Our aim has been to avoid all unnecessary and com-
plicated parts, without in any way encroaching on the utility of the
apparatus; and as they are furnished only with Goerz Lenses, they
are constructed with a view of utilizing to the utmost the remarkable
efficiency of our anastigmats.

In the twenty-six years since the founding of the C. P. Goerz
Optical Works, the researches of our seientifie staff have embraced
many fields besides photography, and as a result we now manufac-
ture a large number of scientific instruments.

In addition to photographic goods we list in this catalog our
well-known prism binoculars. These are of interest to many
enthusiasts in the photographic art; with their aid the amateur
photographer can discover many picturesque bits of landscape
which would otherwise escape observation, and he can enjoy to the
utmost the pictorial possibilities of any point of view, whether or
not he is able to inseribe all of his impressions on the photographic
plate.

We would also mention here the important departments in the
C. P. Goerz {actories for the manufacture of military and scientific
instruments; not that they are of any special interest to the pho-
tographer, but because it is a proof of the high quality of our goods
that in almost every army and navy, including those of the United
States of America, there is in use a large and inereasing number of
instruments for the most precise observations and measurements,
bearing the name *Goerz."
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The Optics of Lenses

e v THIS book we discuss the subject of optics pertaining to the
dee] modern photographic lens, as theroughly as space will permit. For
et additional information we would recommend some of the numerous
=0 photegraphic publientions that treat the matler more elaborately.
2t The knowledge gained in this way will be of great assistance in the
i proper selection of a lens.

- For the modern requirements in the photographic feld the old-time
n*{'hlmr.n‘ and portrait lenses have been largely supplanted by the ]Iif]llgr corrected
1:||r|.-gL1gmM4 r- of lens. This iz on account of certamn defects in all the older types
of lenses which render them not only unfit for solving any ilhﬂlﬂ-gmpluf blem
calling for a combination of specd and covering power, but also incapable of giving
critically sharp definition over an extended area,

The Aberrations most prevalent in the old-style lenses are spherical and
chramalic aberralion, ILHIiEI!I:IiI.L-IH['I'I. curvatire of field and distorlion,

Spherical Aberration is the devintion in forus of the rays of light passing through
the outer zones of the lens from that of the rays ]}mumﬁ through the lens near its
center, or axis, the varions mys being focused in different planes. It results in general
loss of definition and a fogged appearance in the negative.

Chromatic Aberration is of very similar character, and is explained by the
fact that the violet and blue rays, which are most active on Ue sensilive emulsoen of
the plate or film, are In-'.n.wi by the lens in a different plane from the red and yellow
rays, to which thve eye 15 mosk sensitive,  IF o lens suffers from chromatic aberration,
the image recorded on the plate will be blurred, notwithstanding that the oye may
have observed a sharply defined image on the ground glass,

Astigmatism is the mosl serious defeel in Uhe old=style lenses. I shows itsell in
uncorrected lenses in such a manner that the horizontal and vertieal lines of -the
object, although lying in the same plane in front of the lens, cannot be focused with
equnl sharpness ol the same time on the ground plass.  When the horizontal lines are
sharply forused, it i3 necessary to move the ground gless forward or backward, in order
to get the vertical lines sharp.  “This defect is principally visible along the margins of
the plate, and results in a serious falling off of definition. Not until glazs manufac-
turers had found o way of producing the so-called Jenn glass—a material of entirely
different propertics from any glass previously known—were the opticians able to
produce lens systems free from astigmatism. These lenses are known under the
general name of anastipmats.

Curvature of Field iz another common defeet and it is found even in some
modern anastigmat lenses.  Theoretically, no lens has an absolutely Hat field of sharp
definition, but in Goers Lenses the unevenness has been reduced to a negligible mini-
mum. Theremarkable fatness of feld of Goerz Lenses is one of the principal reasons
for their popularity, and in fact, has placed our lenses in 4 class by themselves.

Distortion is inaceuracy in recording the lines of the object, straight lines, for in-
stance, being shown as slightly curved in the image, especially if they lie near the
marging of the negative. This aberration is present in all single menizcus lenses, and
in many of the higher-priced lenses as well, ineluding sonte anastigorals of unsymmelrical
conslruction. The Goerz Dacor, CELoR, SyxTor and Hyreraox ars symmetrical anes-
figmals; i.e., they consist of two similar combinations, This consfruclion insures cou=
plete freedom from distorfion—a point of the greatest imporfance in selecling a lens for
arclitectural and engineering raphy, copying and legal pholography of every
deseriplion.
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In our Double Anastigmat Lenses these various aberralions have been corrected
to such & degree that Goers Lenses are recopnized as & standard for excellenee among
the finest photographic lenses of today.  The possessor of o Goers Lens is assurcd that
his work will not suffer through any of the above-mentioned optical deficiencies.
There are, however, other considerations to be taken into account in selecting o lens
for any particular kind of photography. These considerations are discussed below.

Focal length of a Lens—The equivalent focal length is the distance between a
point in the lens system, called the second node, and the ground glass, when an object
at infinity is in sharp focus.  In symmetrieal lenses this nodal peint can be saad to
lie in the plane of the diaphragm between the two lens components. The focal length
is then, for all practical purposes, the distance between the diaphragm in the lens and
the ground glass, when a distant object is sharply focused.  The chotee of o lens of
suitable focal length is important because:

First, the focal length determines the scale or the image size of the object photo-
graprhed.

Second, the focal length of the lens used in relation to the size of the plate deter-
mines the angle of view—that is, the amount of subject included in the picture. With
the same size plate the angle decreases as the focal length increases.  (See table of
angles, page 15.)

Third, the focal length determines the perspective at which objects appear in the
picture, and the selection of the proper focal length is, therefore, of prime importance
in nrehitectural, interior and portrait photography.

As mentioned above, the equivalent focus of a lens is obtained when focusing
abjects at infinity. When focusing objects st nearer distances the focal length of
the same lens inereases in a definite proportion, expressed by the formuln:

axl

n—1

where “a™ is the distance of the object, “f" the equivalent focus, and “b™ the result-
ing or cffective focal length. It will be seen that if we focus at an object which is
only twice the equivalent focal length away from the center of the lens, then the
effective focus “b'" of the lens has also increased to twice that of the equivalent focus,
in which case the size of the image will be exactly the same as that of the object.
Two other formulas are given hiere which express the inter-relation of objeet and image
distance and focal len

Diistance of object to center of lens = (n+ 1) f
n+ 1) f
n

Resulting focus =

where “n” designates the scale which the size of the object bears Lo that of the image,
and “f" is again cquivalent focal length.

These formulas will be found vseful whenever the photographer is called upon
Lo stlect the proper size of lens or plate to meet certain conditions, and we give here
a few examples of their application.

1. An object is to be photographed 1-10th natural size, at an available distance
between object and lens of 25 feet. What must be the foeal length of the lens?
Answer—Focal length must be 27.2 inches,

50t. = 25 12in. = (104 1)1
S . = 11 3 0
00 + 11 = 27.2 in. = focus of lens

2, What will be the size of the head in a portrait if we photograph the sitter with
& lens of 14 inches focus at o distance of 120 inches between camera and sitler?
Answer—Size of head will be 1.52 inches.

L
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120 in. = (n =+ 1) 14
130

n+4+ 1= — =840
14

n = T.

Taking the avernge size of a head az 10 inches, a reduction of 7.0 Limes would @ive
an image 1,32 inches in ||ri|’.!]'|'|..

3. What distance iz required to take a standing figure (=ix feel ball) with o 14-inch
leng on o 5 % 7 inch |:.|u.1_|,';" Anseer—Distanee belwesn sitber and lens, 152 inches.

Possilbile height of image on 5 % 7 plate = § in.
T2+ 0= 12 = reduction number n
(12411 f = 13 % 14 = 152 in.

Selection of Focal Length—For general purposes—and among these we wonld
class amateur photography—the lens should have a foeal length not shorter than the
long side of the plate. Different requirements of '|_|'||-:r|1:l|‘;:r.'|.|||'|il:: workers along special
lines make necessary other focal lengths, and the most suitable one should be selected
for each case.

For architectural photography, especially interiors, it is frequently necessary to
use a wide angle lens: i.e., a lens of shorter focal length than the long side of the plate
for which it is listed.

The fact should here be noted that in irhﬂlugrufrhx tnken with short-focus lenses,
the perspective is apparently exagperated: fe., objects in the background appear
disproportionately small in comparnson with those in the foreground. This is in the
nature of an illusion: the perspective in a picture, like that in looking at the objects
themselves, depends on the point of view. [If a photograph taken with a three-inch
lens could be viewed at a distance of three inches from the VS, the L”mtﬁg.’t‘mt-iﬂn
of perspective would disappear. Butl the eve is not able to see clearly at such short
diskance, and it is therefore advisable to use for landscape and record photography
n lens having o focal length equal, at least, to the normal distance at which we can
see the picture distinctly, which is about ten inches. Many objects—for example,
nll kinds of furniture—appear in pleasing perspective only when they subtend a narrow
angle in the field of vision or on the photographic plate.  For such objects, a lens of
relatively long foous should be selected—e.g., a 19 or 24 inch lens for an 8 > 10 plate.

The Speed of a Lens depends on the amount of light it transmits, and fs
measured by the ratio of its effective aperture to its focal length; for instance, a lons
with a speed of F:8 has an effective aperture equal to one-sixth of its equivalent focus.
The dinmeter of the free plass surface of the front of the lens must be cqual, st least,
to the effective aperture; but there are some lenses in which the glasses are larger than
the effective aperture, and the diameter of a lens is in itself no eriterion of its speed.

Meither is the opening of the irs dinpheagm, with which all modern lenses are
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supplied, equivalent to the effective
aperture, In anastigmats the open-
ing may be either smaller or larger
than the effective aperture, depend-
ing on the construction of the front
lens system,  In our Dagonr, CELOR
and SywTor, each combination is a
positive or converging clement, and
the dinmeter of the diaphragm iz less
than the effective apertures, being
one-twelfth smaller in the CELOR and
Synton and one-eighth in the Dacon.

It is a general rule (subject Lo
the above-mentioned gualification)
that the opening of the diaphragm
controls the speed of the lens. e
engraved seale, which shows the
relative diaphragm apertures scrves,
therefore, as a guide to exposures
under any given conditions, and the
'[':I:z "| gor Lens CoN 5 numbers 'U:“ this scale “mﬂl:'iﬂlrrf.h‘t-
By W, HELwiG ONFIDING  red to as “speed numbers.”  There

are different svstems of designating
dinphragm apertures,  The best known are the “F" System and the Uniform Hystem
(11. 5.), one or the other of which is used by all American lens manufacturers, and the
Stolee System, adopled in Burope.

In the F system each figure shows the ratio between the lens aperture and the
equivalent focus.  For instance, if we stop down the lens to F:1, it will work at an
effective aperture equal to 1-11th of its focal length. The necessary exposures, how-
ever, do not vary in the sume ratio as the ¥ numbers, but in proportion to the squares
of these numbers.  In the Uniform System, the dinphragm figures increase in the spme
ratio as the required exposures.  Although, in deference to custom, we designate the
maximum speed of our lenses in the F values, our diaphragms are marked in the U. 5.
system, unless otherwise specified, in order to facilitate the calculation of exposures.
If vou know that l-ll]«!]ll'.l!:I of a second gives you a satisfactory negative at U, 5. 4
under certain conditions of light, you should give twice as long, or 1-30th of a second
at U. 5. & four times as long, or 1-25th at U. 8. 16, cight times as long at U. 5. 32,
and soon. 'The same principle is observed in marking diaphragm apertures according
to the Stolze System, which is used on German-made Goers lenses.  The table below
shows a comparison of these three systems.

Uniform System U. S...ooveennona| 1 1.2 1.4] 1.6 19 25 20/ 4 | 8 | 16|32 | 04 |128 256
Correaponding F ovaluwes. . .ooooouia] 4 |4 I.:.-'i' & 55 0.3 68 B Ill.i'}f 16 22,6 32 | 45 04
Stolze System a3 uecd on German | 3 e

made Goere Lensed, oo ovnvnnn. o 10 & !E.:EI-!I..’II 3 |4 | bt 0| 12|24 145 | 00 | 102 4

Inasmuch as the focus of a lens increases when focusing nearby objects, whereas
the digmeter of the effective opening of the lens remains the same, it follows that at
short distances lenses work at less speed than that which they are listed for. This
should receive due consideration by giving prolonged exposures when photographing
nearby objects. For instance, when copying in natural size, a lens listed at a speed of,
aay, I8, operates only at a speed of about F:16, thereby requiring four times the
exposure necessary for a lens of an effective opening of F:5.

Anastigmats of extreme speed are necessarily more bulky than those of moderate
W' and they eannot be fitted to seme of the smaller hand cameras.  Extreme speed
also involves a sacrifice in covering power, and in depth of focus when the lens is used
wide open. The latter implies the necessity of greater care in focusing with the
Crron than with the Dacor and Sywror, when the lenses are used at their full
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aperture.  For most amateur work a speed of Fi6.8 is sufficient, and as lenses for
general photography we especially recommend our Dagon and Syaron to the amateur.
The Ceror iz, however, admirably adapted to portraiture in the home or studio, Lo
news pholography with foeal plane shutter cameras, and to many kinds of outdoor
photography under unfavorable conditions of light.

Covering Power is the ability of a lens to evenly illuminate and define an image
over itz entire cirele of illumination. The feld of o lens being cireular in form, the
largest plate which may be used is such as can be set in this field without cutting off
the corners. Goerz Dacor Lenses are celebrated for their most remarkable covering
power: they will embrace an angle of view to 80%, making them most satisfactory for
wide angle work. A Dacor No. 1, for instance, listed for the 4 x § inch plate, will
almost cover an 8 x 10 plate when smaller diaphragm stops are used,

For photographing “skyserapers” and large manufncluring plants, and for interior
views in eramped situations, it is necessary to employ a special lens intended exclu-
sively for wide angle work. Among specinl wide-angle lenses, the Goers HYrErcox
::l:nmL supreme. The HyrERgox with the star diaphragm cuts an angle of 185% and
the form without the star, 1107,

The Depth of Field, also termed depth of focus, expresses the range within
which a lens will reproduce near and distant objects sufficiently sharp on the negative
plate. Theoretically a lens can only image sharply on the ground glass or negalive
plate objects lying in one plane in front of the lens. We find, nevertheless, that
objects at different distances appear equally sharp in the picture; and the renson for
this is that our eyes are unable to discover the very slight unsharpness with which these
objects have been ima by the lens. It is approximstely correct, therefore, to spenk
of the depth of field of a lens.

This is a fixed quality in all lenses, and depends simply on the relation between the
foral length and the aperture of the lens.  In general it decreases as the focal length
and size of aperture increases. O Lbwo lenses with Uhe sume speed but of uneqgunl foeal
length the one of shorter focal length will have the greater depth. Of two lenses of
the same focal length but of unequal speed, the slower one will have the greater depth,
bl if both are ;f.;pE,:u{ down fo the same aperture the depth will then be equal.  Depth of
focus can always be obtained by stopping down the diaphragm, but this, of course,
means loss of speed and proportional increase of exposure. It will thus be noted that
when using fast lenses of rather long focus, at their full opening, it is impossible to
obtain h-nli far and near objects equally sharp on a i':l:tt-e- The question of depth of
field is of great importance when pimtugra]}hing or instance, street scemes with
objects at various 1li51am.ﬂ from the camera. For such subjects, pocket camerns
with short-focus lenses possess a great advantage over bulkier outfits.  In photograph-
ing street scenes and crowds, successful results can be obtained with the Vest Poeket
Tennx and Cont Pocket Tenox, under conditions that could not possibly be met with
larger cameras, owing Lo the necessity of stopping down longer-focus lenses Lo seenre
depth of field, thereby necessitating too long exposure to stop motion in the negative,

We append below a table giving the distances between which objects will appear
perfectly sharp in the negative when using lenses of various focal lengths, if the index
on the camera is set for o certain distance on the focusing seale, ns provided with
almost every band camera.  If the table is compared with those in some of our previous
catalogs, it will be noticed that the 1.]1.'|]:|ﬂl of feld upil:lml-'rﬁ, necording to this new
table, to be much reduced. This s explained by the fact that we have based our
calculations this time on an allowable unsharponess, or so-called circle of diffusion, of
1-250th of an inch, instead of 1-100th, as in the old tables. That is to say, a point
situated anywhere between the maximum and minimum distances from the lens, as
given in the table, will be recorded in the negative as a point or as a circle not over
1-250th of an inch in diameter. We make this change in estimating depth of focus on
account of the increasing popularily of pocket cameras, the negatives from which are
generally used for making enlarged photographs. In such negatives a greater degree
of sharpness of definition is desirable than is necessary in negalives [or contact print-



ing. In contact prints the depth of ficld will be found considerably greater than

indicated by the table.
The maximum depth of field is obtaived if the
focal distance, given in the table for the various diaphragn

extend from one-half the hyperfoeal distance to infinity, The

foeal distanes s

in which F is the focus of the lens in inches and F-value the sice of W
250 indicates the allowable circle of diffusion,
It can be decreased Lo 200 or 100 if the negati
contact prints.

in the F system.

of an inch.

The multipler

Fx Fx 250

F-walue

Depth of Field

index is set at the so-called hyper-
1 openings, when it will
formula for the hyper-

e diaphragm stop

1-250th

ves are to be used only for

Inclex | | | -
Fﬁ_‘":[i““ %ie | -"I I-'.'||-. - lﬂﬁ ]II. l-".‘ Irt- - 1+4. |II.;!I.J Ft. B 1"’;“ |1|-- :"lrl'l'll- x ‘im I“- '|I'!,'|H:I"1'IIEH!
A ! IJ[‘iatgmcn
ad s - 2 nehes
o e The Depths of Fiekl Extends
ﬁ-; — - e — o — e — —
2 ' Range
== |F:!'U.5 From To From To From  To Fram To fmdex |— -
1] | | From To
1.8/ 14| 88 140 | 116 208 130 202 | 181 &30 | 470 | 235 B
3 |6.6]1.0| 88 147 107 222 | 125 @ 173 1118 | 410 | 205 &
Inches| 6.%| 2.8 81 161 100 242 | 117 306 157 3300 | 330 | 105 &
|8 |42 78 176 | 95 20 | 110 504  iieree. | 280 140 5
LE| 14 82 130 18 156 | W0 361 1Y 637 |35 o
gig | 851100 00 13 14 194 | 130 260 195 708 grr | 278 =
3% |gslael s m2 | 10 g1z | 9 M0 | s 900 | 450 (335
nches| 3:5 30| & 14 | 108 321 | 122 30 | 168 1398 | 382 |10 8
11. | 8. 8. 178 BE 302 1 521 278 1137 "~
3.8/ 1.4] & 110 128 154 156 213 0 403 | 1178 | 5ET
5.5 18] 98 121 126 168 15 218 292 424 | 1925 | 612
s | G820 06 124 128 174 145 230 220 470 830 | 415 =
Imibiest 3. | 4| 94 138 120 181 143 242 210 532 705 | 362 8
BohEstyy. 18| B 13T 112 200 133 218 189 726 512 | 266 E
16, |16. g3 156 102 244 119 348 162 2031 352 | 176
22, (32, 76 187 g2 33l 108 618 | ooiiaie.s | 255 | 13T
-!.'.'il 1.4 102 115 13 150 145 199 S50 457 | 1875 | 037
5.5/ 1,0/ 100 116 132 138 T 264 367 | 1637 | BIB
6.8 2.9 100 118 120 183 | 168 210 342 304 | 1262 | 631 B
6 | 8. |4. 08 120 125 165 156 214 7 40p | 1125 | 582 °F
[inchesi1l. | 8. | 05 134 122 175 148 231 219 474 817 | 408 &
16. |16. gL 134 112 194 1M 266 180 44 562 | 281 =
22, (32, 85 147 106 223 128 343 173 1141 407 | 203
| T8 170 05 5006 [ 110 B4 | ceuswawrs g | 140
[ 4.8 t.-|.| 61 113 | 186 048 | 16 104 | 268 0 | 550 1275
5.5,1.9| 108 104 | 135 1M 167 196 | @64 347 | 2227 (1113
5.8 2.0/ 102 115 13 150 164 200 | 257 859 | 1808 | 00 =
7 |80 |4. | 101 116 132 150 161 204 251 373 | 1530 | 765 &
Inches/11. | &. | g8 120 128 165 155 215 236 411 | 1112 | 558 =
18. |16, 05 126 121 197 146 236 216 494 765 382 o~
22, |33, o0 134 114 195 136 266 196 653 | £85 | 277
g2, lo4. | #4151 105 21 | 122 MO 168 1308 | 3%2 | 181




The Angle of View—Tor those desiring to find the angle of view included by
lenses of various foeal lengths on the stnn:!n:g gige plates, we append a chart of angles.

Example No. I—Find the angle included over the diagonnl of an 8 x 10 plate, when
using a lens of 12-inch focus.

1. Take length of dingonal for 8 x 10 plate from table to be 12.9 inches.

2 Take on horizontal base line focal length of 12 inches and onm wvertical line
dingonal of 12.9, or practically 13, and find where the fine vertical and horizontal lines
running from these points intersect.

It will be found that the intersecting point lies just about half between the 50°
and 60 line, so that the angle of view is 557,

Example No. 2—What focal length must be used to incude an angle of 90° over
the diagonal of 11 x 14 plate? ;

Diagonal of 11 x 14 plate is 17.9 inches, or practically 18 inches, so follow fine
line from 18 inches point on wvertical until it interseets with the $0° line and follow
down to horizontal line, which gives 8 inches ns the required focal length,
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Taken with Geerz Celor

CHT RACE
By GroRcE ADAMS ¥

For landscape work and portrait phiotography an angle of view of about 40° will
usually be sufficient. For streel scenes and genre photography. an |m§]¢ af view of
#0° to 60° should be selected.  For interiors any angle of view up to 80° may be used
to advantage. Wider angles, from $0° to 135°%, should be included in a photograph
only in case of necessity, as the exaggerated perspective explained belore is annoying
ta the eyes in extreme wide-angle views.

Use of Lenses for Enlargements—When using lenses for enlarging it is well
to use them in reverse position, with the front lens towards the enlarged picture,
except in the ense of strictly symmetrical lenses, which may be used in either position
with equally good reaults. ;

If artificial light is used for enlarging, care must be taken to prevent the lens from
becoming unduly heated. The leaves of the iris diaphragm are of rubber or fiberoid,
which iz easily affected by heat, and in the ense of cemented lenses, the cement may
nlso suffer from excessive :Ilm::t_. Screen the lens from the light exeept during the time
necessary for the cxposure.

Cemented Versus Uncemented Lenses—Some time ago the leading lens man-
ufneturers of Europe appointed a committee to investigate earefully the relative merts
of cemented and uncemented lenses.  From their report it appears that each system
has its advantages, and it was found to be impossible Lo give one type the preference
over the other,

Air Bubbles or Bells in Lenses—Almost every modern anastigmat lens shows
in some of its component parts minute air bells or bubbles.  The exacting purchaser
is often inclined Lo refuse acceptance of such lenses, believing the presence of these
bubbles to be a defect. It is, however, impossible to obtain from tﬁ-ﬁ manufacturers
of the so-called Jena glass this material entirely free from bubbles; and, furthermors,
the presence of a few air bubbles does not in any way affect the work of the lens.  We
would be pleased to send on request o communication from the glass manufacturers
on this subject. Until the manulacturers succeed in aveiding the bubbles in these
special grades of optical glass, their presence is rather o guarantee of quality than
otherwise,

The Care of Lenses—All lenses should: be cleaned from time to time, but with
proper care, as the adjustment of an anastigmat is easily disturbed by careless handling.
[Dust the surfaces first with a eetly clean camel’s-hair brush, which every photog-

rapher ought to have especially for that purpose. Then wipe them with a piece of
old, soft IFr'mn or silk (an old cambric handkerchief that hnpmbmn laundered several
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Limes will answer admirably).  Never use any acid or other strong Buid on the glass
surface of your lens or it will be ruined.  We have had to repolish many anastigmals
which had been thus damaged.

In all our cemented lenses,-such as the Dacor and Paxtan, the clampring which
holds the glasses in their colls must not be remored, or the centering will be disturbed.
In the Ceror, SyxTor and Hyran the cellring, which holds the inner or negative lens,
seryves ot the snme time as clampring for the front or positive lens clement. [t may be
nunscrewed in order to get at the inside surfoces, if necessary, and the positive lens
may then be taken out %m cleaning. Great eare, however, must be taken to have its
El:ntén:c from dust and to replace the lens twith tfz slronger curped surface loward the
oulside. i

The surfaces of all lenses may become oxidized in the course of yvears, through
cxposure to the air. This condition s indicated by an indescent reflection from’ the
glass surface. To prevent oxidation, keep the lens eapped when not in use and remove
al once any moisture which condenses on it. Surface oxidation can be removed by
repolishing the lens.  All repairs to anastigmat lenses should be entrusted to the
manufacturers of the lens, as they only are equipped with the necessary test glasses
and tools for this delicate work., Any attempt at repairs by others may result in the
complete loss of the lens. Qur New York factory is fully equipped for repolishing
and repairing Goerz Lenses, but we do not repair lenses of other makes.,

Choosing a Goerz Lens

For Amateur Photography—This includes a wide variety of work, comprising
most of the recopnized branches of photographic activity., For landscape and archi-
tectural photography it is an advantage to possess o lens which ean be used as a wide
nnﬁle lens on & considerably larger size of plate than that for which it ia listed, and
which has a front or back combination efficient enough for instantanesous exposires,
whenever larger images of distant objects are desired. No lens which works much
faster than F:7 can meet these requirements.  We thercfore recommend the Dacon
with its maximum speed of F:6.8 nz a universal lens for outdoor and indoor amateur
photography. The extra speed of the CeLor, IF:4.5-5.5 can be used to advantage in
amateur portraiture and for instantancous photography in dull weather; but whenever
the Ceror is used wide open and focused by senle, especinl cnre must be taken to
estimate the distance of the object correctly. The Syxron, F:6.8 is a lens not to be
despised, being a true anastipmat of * Goerz Quality,” giving very sharp definition to
the corners of the plate or film for which it is listed. For mgl-* angle work it is not so
cfficient as the Dagon. bul az a lens tnlended for uwse erclusively with a small hand
camera, i can hardly be excelled.

For Commercial Photography—The photographing of machinery, furniture,
glassware and merchandise in general, and the recording of progress in ﬁni[{llnn and
construction work are the principal tasks of the commercial photographer. A fine
perspective offect and perfect rendering of details are the necessary results to be
oblained in this class of work. To obitain the proper perspective is merely & matter
af selecting the proper viewpoint and wsing a long-focus lens, so that the camera ean
be set up at a suitable distance from the object; but to get the per details and
correct (?mwing of the object a lens that is corrected for distortion, spherical and
chromatic aberration and astipmatism is of paramount importance. The Dacor lens
is the most suitable for this class of work. The wide-nngle efficiency of the Dacor,
especially, is of prime importance to the commercial photographer.

News Photography, though o branch of commercial photography, has its specia
requirements, and these are perhaps better met with the Cerok.  Professional and
amateur specialists in high-speed photography, who use cameras with focal plane
shutters, like the Axao, or reflecting cameras, frequently obtain pictures with
the Ceror, under conditions which would mean failure if a slower lens were used.
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In Landscape and Architectural Photography it is frequently an advantage
to have at hand lenses of different foeal lengths, in order to secure Euail_ the nght siee
of image and angle of view for each case. This end can be accomplished at a minimum
expense by purchasing one of the ConvERTIBLE PAnTAR SETS.

Photo Engraving—To meet the mE:immEntn of the pkolo-engraver, we now offer
two special anastigmats—the Process Dacor, widely and favorably known to the
craft on account of its speed and eritieal du}ﬁmmn. nntj the Antagr, a new lens of the
uneemented type, especially corrected for color wor

For Portrait Photography—Home portraits h;.' window hight can be successfully
taken with the Dacox, and it is also an ideal lens for all kinds of flashlight photography.
To those who specialize in home photography we would, however, recommend the
Ceror. Thiz lens has sufficient covering power for taking home groups, children at
play, cte., and its speed reduces the necessary exposures from seconds to fractions
of a second, thereby saving many negatives which would otherwise be hopelessly
blurred by motion of the subjects.

For professional portraiture we offer two anastigmats—the Crror, which in its
longer foenl lengths is in use in a Enrm: ]:m:npurtmn of the best Ameriean studios, and
the new Portratr Hypar. To the oigm]:r 1er who must rely chiefly on one lens
for bust portraits, three-quarter and full-length figures and small groups, and who
must be able to secure critically sharp definition on demand, we recommend the
Ceror. The Dacor is the best lens for large groups. As a portrait lens of extreme
rapidity for busts and sm_ql:: figures, the HYrar is the latest and most remarkable
production of the optician’s art. At its sharpest focus it gives beautifully soft but
not “fuzey"” definition. Any degree of diffusion desired can be obtained either with
the CeLon or Hyrar, by focusing for a soft effecl.  The exaggeralion of f-('ns wlive,
inevitable with short-focus lenses, is especially annoying in portraiture., & therefore
recommend that a lens of from 14 to 24 inches equivalent focus be selected for the
studio, if space permits. It is a good rule to usc a lens of a focal length at least twice
as long as the largest bust to be made with it: -sglt a lens of at least 14 inches focus
for o seven-inch bust on an 8 x 10 plate. But in home portraiture and work in short
studios, it iz Eruquenl'.l'l.r necessary to disregard Lhis Tufmr In all such cases special
care must be taken in posing the sitber; l[ l.!n.-a is done, good portraits can be obtained
with o lens of any focal length. We give below the distances belween lens cenler
and sitter when using the various numbers of our lenses for different sizes of portraits.

Lens Mumber . S et e E, o 7 | 7a 5. |8 [10
Focal L-:n:th m-l:hm e e L 12 | M | Ley | 19 [ 20
Distance im fest Ir:l.'n'r_.'ﬂl. sitter and lens center
Cabinet standing figure, 4 inches high .. '.. 14 158 | w | 32 | 28 3y | a0
Paris I'ull -length A FEEE#: G inches high . 10 1z _1:1-_ 164 19 _%'ﬂ 2
Cabinet bust, 3 Inches Insize........ .. '_ 64 | 6 | 7 | 8 | o8 | 11 | 14}

Taken with Dager No, 2 Coprrighted Ly Raawy & Tiw e
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GOERZ LLENSES

Goerz Dagor Anastigmat F:6.8

HERE is no lens which will do evervthing equally well, but there is one lens

which will do the greatest number of things best, and that lens is the Dacon.

The superiority of the Dacon as a general purpose lens is conceded by prominent
amateur and professional phetographers the world owver. It has been imitated but
never equaled.

The Idacor conzists of two symmetrical combinations, ench combination made
up of three elements which are cemented Logether.

Dacon Lenses ean be fitted to almoest all makes and sizes of cameras,  The smaller
sizis, on actount of their light weight and compaect construction, are especially suitable
for small hand cameras, kodaks, ete., as they insure & wealth and sharpness of detail
which makes it possible to secure perfect enlargements from the amnIFlmt negativies.

The Dacor is an all-uround lens for landscapes, architecture, portrails, groups,
interiors, nature photography, scientific work and commercial pholography. Ita
speed of F:0.8 has been l%-unm:u:]. by experience to be fast enough for focnl ::Ene photog-
raphy of races, athletic events, ete., giving satisfactory negatives under good conditions
of light, with the shortesl exposures yet attained in shutter construction.

Each Goerz Dagor Double Anastigmat Supplies:

1. A rapid lens, for general purposes—landscapes, portraiture, commercial photog-
raphy, architectural subjects, ﬂn&hiig]:lta, copying and enlarging, ete., working at full
aperture with extreme shorpness Lo the edges of the plate for which it is constructed.

2. A wide angle lens, when small apertures are emploved for buildings, interiors,
:nrglL'dgl‘n-u]:r#. ete, sharply covering a much larger plate than the size for which it is
isted.

3. A long-focus lens, for securing larger images of distant objects, when the front
or back combination is used alone. The single combinations have nearly double the
focal length of the complete lens. They require but little stopping down, and can
be used for “snap-shots™ in sunlight; the exposure should be about four times as long
as when using the whole lens.

Astipmatism is completely corrected in the Dacor, with the result that, even at
full aperture, the image is as sharp at the edges as at the center. The curvature of
field is practically eliminated within an angle of 72%; that is, in wide angle work, that
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part of the image comprised within an angle of 72% is perfectly flat, affording minutely
gharp definition.  The co-existence of Lthese Lwo casentinl qualities, perfect anastigma-
tism and flatness of field, gives these lenses supremacy over all other types.

The Dacor is free from intérnal reflections, and the image produced iz accordingly
brillinnt and free from flare. On this account we especially recommend this lens for
flashlight work, and also for landscape photography, in which the general rule that
the source of light should be back of the camera must frrqu::nllg be disregarded.

The two combinations of the lens are placed in elose proximity, so that there is no
falling off in illumination towards the edges of the plate or film. Each combination is
.lr.r.»hnrim]!;..- and chromatically corrected for the axial and oblique mys, cven at a
arge stop.

By reason of the symmetrical construction of the Dacor, which consists of two
identical combinations, the image is perfectly orthoscopic under all conditions: That
is, straight lines in the object are rendered as straight lines in the image, not as curves,
This quality recommends the Dagor as the best possible lens for copying maps, charts,
mechanieal drawings, ete., and for legal photography of every description. It is also
invaluable in architectural phu-tc-g'mp?l} and for many branches of commercial work.

The Dagor as a Wide-Angle Lens—The exceptionally fine correction of the
Goerg Dagor Lenses over their entire light cirele, and the wopderful covering power
obtained as a result, make possible the use of the Dacor as a wide-angle lens, on a
larger plate, up to an angle of 90°, They will give perfect definition over the whole
image subtended by this angle when the ::m:ﬁh‘:t‘ stops are used, Their brilliant
illumination at the wider apertures is of great assistance in composing the view on
the ground glass and in focusing; in which respect the Daconr is greatly preferable to
the ordinary wide-angle lenses, which allow only a maximum aperture of about F:16,

In short, the Dacor, taking inte account its maximum speed of F:6.8, its remark-
able covering power, its freedom from distortion and the efliciency of ils single com-
binations, is the nearest approach to o universal lens that has yet been produced.

Prices of Dagor Lenses

Equivd  parre il Fitted with Skeeol Plate Sharply Covered at
No | alent | 1ry Dia- | Com. Ne, F.5 F:32
Focua | nhesgm Sector und U520 L5 dH
Inches Shutter uLLer | Inchies Inches
[ 0o0n 1 34,00 $49. 00 46,00 LIRILILE] 13z 1 2.z M
I 0 = 34,00 400, 0k A, 0@ LT Mx Z i x 3
04 3 15,00 50,040 47,00 LI 24 x 2 3ix 4%
LiTH] 3 15,50 50,50 47 .50 an I x 3 4z &
= 0] 4 A7.50 250 49,50 0 Iix 4l 5. x T
= 1 i 45,00 .00 | 5950 1 i x § 06l x R
IF-l 2 T 51.50 G, 50 6,00 2 BT E x 10
2 &3 6250 T7.50 TRTS 3 Box B 10 x 12
| i ! 75.50 93,54 9175 4 Gf x 84 11 x 14
5 10 q1.00 L0900 111,060 5 T x @ 12 x 16
| LERES f 12 107.00 | 125040 127,000 [ 8 z10 16 x 18
) 14 l4b.00 | | 16200 i I x 12 15 x23
- Ta LGy 18Z.00 Ta | 11 = 14 20 x4
- 5 10 205,00 -] 12 = 1h 22 x 26
h_: 9 24 325,00 5 It = 18 = x
10 30 539,00 | .10 18 x 22 a0 x 36
11 25 | 1,070000 | | 1 22 x25 | 34 x44

*For Kodaks and other small hamwd cameras we supply Mo, Oa and Moo la of 5 inches and G
inches focus at the same prices as the Mo, 0 and No, | DAcoR respectively.
Far stercoptic views, the lenses are " palred ™" at an extm charge of $2.50,

When lenses are used with between-lens shutters, the regular barrel with Iris
dinphragm is not needed, and we do not furnish it, except on special order, when an
extra charge will be made. Each lens, either with barrel or shutter, is supplied with
a lens cap for protection and is furnished without extra charge. in an clegant plush-
lined case. Focusing scales are supplied with all lenses up to No. 6.
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MADE WITH GOERZ CELOR LENS, TI:5.s
By E. GOLDENSKY, PHILADELPHIA




Goerz Celor Anastigmat
F:4.5—F:5.5

HE Crror is a double anastigmalic lens of symmelbrical construction.  Each
I combination is made up of two thin glasses separaled by an air space.  The
loss of light Lhmuglh absorplion is, therefore, very small.

The Ceror is an ideal lens for portraits in room or studio, for the IliFI.I[‘HT- specd work,
copying and enlarging; natural color photography; telephotography; also for landseapes
and views. Ewvery CerLor Lens will cut sharply the sige of plate for which it ia listed.

There are in the market several anastigmat lenses working at a preat relative aper-
ture. Theoretically, their speed leaves nothing to be desired, but when they are used
at their full aperture the extent of the field sharply covered is very limited.

A fast lens, Lo be really serviceable for genernl photographic work, should not oniy
Odads s[:n-l:-m], but should at the same time cut sharply at full aperture an image con-
tained within an angle of 60%, or, in other words, a plate the longer side of which is
about cqual to the focal length of the lens.

Our CELor Lens combines these propertics. 1L not only meets the requirements
of the up-to-date studio as a lens for portraits and small groups, but it is also an ideal
lens for high-speed photopraphy with focal plane camerns and small pockel eamerns
in all kinds of weather.

We elaim that CEron Lenses are superior to all other anastigmats of equal aperture
because of their larger field of sharp definition at full aperture.  This 13 sometimes of
advantapge to the portraitist, because it ennbles him to select o lens of shorter [ocal
length, where the length of the studio is limited. It means a gain in depth of locus
rmufiu actual working speed. i :

For Matural Color Photography on the new Autochrome plates the Ceron Lenses
are particularly adapted. ]\E‘r.t only does their great speed recommend them for this
worE, but alse their very perdfect chromatic correction, which insures equal sharpness
for all colors composing the image.

Their chromatic correction makes them also suitable for reproduction work by the
threc-colar process.

The Crror makes high-speed photography sible under conditions which were
formerly prohibitive. We Mpncinﬂy recommend it to newspaper photographers and
others who have to secure printable negatives regardless of wenather and time of day

It is also an excellent lens for home portraits, having much greater covering power
in comparison with its bulk and weight than the older types of portrait lenses. The
reputation of the Ceror as an all-around studio lens i3 thoroughly established, and
it iz used by a large proportion of the professional portrait photographers of Europe
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and Americn.  While it s not so fast as the Hyran, it hos specd cnough for porteaits
under the ave e skylight, and it is preferable bo the Hyear for all work ealling for
critical defimition over & comparatively wide angle .n-r View.

The depth of focus of the Ceron at full aperture is nsturally limited; but if stopped
down, it will have the same depth at the same aperture as will a Daconr of equal focal
le tr?'lh The covering power of the CELor includes an angle of 64° Lo 70%, as compared
with 72° to 80% in the Dacor. The single combinations of the Crror, having nearly
twice the focal length of the complete lens, can be used for long-distance photography,
but require more stopping down than in the case of the Dacon.

Prices of Celor Lenses

| |
: Eaulvaleat| A Barrel | 'E-lﬁd ml:h__ v 51::- r:-F Plate
o Focus | Belative | yq, [—or Full ¥:16
Inches | Upeniag: | Drinphragm Sector Compoumnd Cipening 1I.5.:168
| Shuatter Sluatter Inches [I1L"|'II:'.I
a0 3 | FaB §34.50 $49.50 46,50 T O T
DM 3 | F4.5 3600 | 51.00 45.00 3 x 3 2} x :1
00 3 | F4.8 35,00 5300 50,00 24 x 3 3 x
0 4 | F4.8 40,00 5504 54,50 x4 i x 5
1 L F4i.8 A7.00 e d A} G325 4@ x b 8 x T
I 7 F4i.8 5450 T1.50 7075 E = T j x 8
3 8t | -8 7,100 8500 87.00 E x & G x 8§
4 ks Fb, s | L., 11150 ) x 8% W
3 10 F &, 0858 | ..... 130,50 T %8 & %10
s 12 F &5 ISk | i 148,50 8 x10 m x 12
7 14 F&.5 16X 00 etk | | 1 =12 1% x 16
7a | 16} F 5.5 SO L ] e | 11 x14 | 18 %17
] 19 F 5.5 SRR R | 12 =15 16 x 18

*For Kodaks amd other small hand camerms we supply Mo, 0o of 5§ inches focus at the same
price as the No. 0 CELOR.

When ]HIH‘H- are used with between-lens shutters, the regular barrel with Iris
diaphragm is not needed, and we do not furnish it, except on special order, when an
extra charge will be made. Each lens, either with barrel or shutter, is supplied with a
lens cap for protection and is furnished without extra charge in an clegant plush-lined
case,  Pocusing scales are supplied with all lenses up to No. 6.

Taken with Goerz Ango Camera FOOTBALL BCRAMBLE
Celor Lens
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Goerz Syntor Anastigmat F':6.8

HE Goerz Syxtonr double anastigmats are particularly intended for use on hand
camerns, They meet the demand for an inexpensive but thoroughly efficient
anastigmat. They are only made up to the No. G zsize (12 inches focal length).

The Svxror Lenses are perfectly corrected for spherical, chromatic and astigmalic
aberrations; and the single combinations nre brought very closs together, insuring

by a most even light distribution over the whole plate,  Ewven at full aperture the
STNToR i3 entirely free from coma and central spherical aberration.

The angle of sharp definition with the largest stop is 042, increasing Lo 70% wilh
smaller apertures,

The Syxtonr consists of two symmetrical uncemented combinntions, and énch
combination can be used singly with a medivm or small stop as a valuable landscape
lens of approximately double the focal length of the complete objective.

The amalenr phkologra pher who wishes an orasiigmeal lens for kis hand camera, bal dors wof care
::? Eﬁm*?upﬂy. wi il fimd the Syrior a pery salisfaciory bews, I8 will cozer sharply the size plale for which

Although the Goerz Synron is offered at a comparatively low price, it must not
be clussed or confused with other cheap lenses, as it represents the same high-grade
workmanship necessary to produce our Daconr and CELoR Lenses.  Its simplified con-
struction is the principal reazon that permits its moderate price.

Prices of Syntor Lenses

| Loty Fitted with
Mo, | FoCua ?"]T | Size of Plate
Inches Diaphragm AL Sector Compound at Fubg
| Shutter Shutter
i | 3 £212.00 £37_00 | L5400 | My 2
)] | 3 2300 3500 55, 00 T x 3
) | 4 2550 3850 35 50 31 x 4%
*1 | L1 27.00 42.00 41.50 4 % 5
2 | T 3250 4750 47,00 G = T
& Ei 45.50 0. 50 61.75 E x B
4 L] 54,50 T2.50 .95 Gf x B
L 12 F2.50 .50 92.50 £ x10

*For Kodaks and other small hand cameras we supply No. 0a and Mo, 1o of 5 inches and G}
inches focus at the same prices as the Mo, 0 and No. 1 SyxToR.

When lenses are used with between-lens shuiters, the regular barrel with Iriz diaphragm s
nat needed and we do not furmdsh it except on special order, when an extra charge will be made,
Ench lens, either with barrel or ahutter, s supplied with a leng cap for protection and i% furnizshed
wiﬂmwﬁ ﬂ:ﬁtm charge in an elegant plash-lined case. Focusing scales are supplicd with all lenses
up to Mo,
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Goerz Portrait Hypar F:3.5
and F:4.5

HE introduction of a new Goerz Portrait Lens iz an event of more than |1:Hﬂ'm|i{

I interest to the photographic fraternity. It is, therefore, with special pleasure
that we include in our entalog this year, for the first time, the Goerz PortRAIT
Hypar., This new lens is our answer to o definite demand from the profession for o
Goerz Anastigmat intended exclusively for portraiture and working at the widest

possible ﬁp:rturr:.

The Hypar is an unsymmetrical annstigmat consisting of three single elements—
one negative and two positive—and loss of light through absorption is reduced by this
Lype of construction to an extreme minimum. The utmost care is taken in selecting

a3 for the lens, not only as to its composition and refractive index, but as to clear-
ness, freedom from strise and durability.

The Hyran is free from internal reflections, permitting portraits to be taken against
the light, if desired.

e Portiarr Hypar works at o speed of Fib.5—fast enough for instantancous
exposures in the studio—in all sizes, from fourteen to twenty-four inches focal length.

Tirelve and fouricen inch sizes working ai the extreme speed of F:3.5 can also be sup-
plied. These are especially suitable for home portraiture,

The PortRair Hypar meets the requirements of pholographers who wish o lens
equally efficient for standard commercial portraiture and for the impressionistic ren-
dering of character which distinguishes the work of the greatest photographic portrait
artists of today.

It is not a special lens for producing o “fuexy ™ lack of definition; but it blends the
outlines and tone gradations of the masses of light and shade so as to produce exquisite
modeling, together with just that degree of softness of definition which distinguishes
an artistic from a mechanical reproduction. Experience has proved that such a
medium softness of definition appeals to the most intelligent and prosperous patrons
of the modern studio.

Although the Goerz Hyran is an ideal lens for porlraiture, in the strict sense of
the term, it is not intended to supersede Lthe CELOR as a studio lens.

Tha extra speed of the Hypar is an advantage, especially in child photography, and
to all portraitists who perfer to photograph their sitters unawares. ‘The attainment
of this speed, however, involves some reduction of covering power. The Hypan F:3.5
cuts an angle of about 35* and the Hypanr F:4.5, 45°.  Either of these angles of view
is stfficient for portraits and single figures; but the CeLor, with its effcetive angle of
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G4*-70"—grealer Lhan that of any other high-speed anastigmal—is recommended Lo the
IJ]iHhJHI‘-‘LIiIlI‘r whao s obliged to use the same lens for portraits, groups and ocensional
commercial work.

Prices of Portrait Hypar Lenses

- Equivalent | Euarrel
Number | Focus Speed Tris Size of Plates
Imehes Trinphragm

f 12 I :3.5 £199.00 b x7 EC.[}_."J. and Cabinet)
7 14 IF:3.5 272.00 6 x T (Cabinet)

T 14 Ik 174.00 i x=8 (Cabinetand Boudois)
Ta 10 IFah.5 [ 218,040 G} x B} (Boudoir)

8 10 F:i.6 200,00 7 x 8§ (Imperial)

9 24 F.5 | 544,00 10 x1

Goerz Kino Hypar F:3.5

: ELIEVING that we have in the new Goers Hypar Lens an instrument for
motion picture work superior lo anything of its kind hitherto placed on the
. market, we have modified its ;::dplim system in cerlain small sizes to meel the
special requirements of this branch of photography. We can now supply it in three
siees, to fit all standard makes of motion picture camoeras.

The Kixo Hrypan is the ideal motion picture lens. Its extreme speed has been
attained without sacrificing its simple and compact design, and its optical construction
has been recaleulated to afford the most microscopically sharp :inﬁnilinn over the
standard size of motion picture film. Its images are brilliant, crisp and free from fare.
Since its recent introduction, the Kixo Hypar has met the approval of some of the
leading molion picture men of America.

Prices of Kino Hypar Lenses

In Barrel With A
_ Iris Diaphragm Focusing Mount
Kino Hypar F:.5, Focus 2 Inches..........ccooenee. 3 $30.00 $34.00
Kino Hypar F:3.5, Focus 2§ inchea................0cu.s 32.00 36.00
Eino Hypar F38, Focus 3 Inches. . ... oo ioiainn. 36,00 | 42,00

The Ango Focusing Mount iz an improved focusing device working on the
worm screw principle instead of the rack and pinion, affording perfect control on the
part of the operator.  (See page 48).

Special Focusing Mount—We have designed a special focusing mount for motion
picture cameras, which is of similar construction to the Ange Focusing Mount, but
stll more exact. This mount has a micromeler adjustment which permits focusing
with the'most extreme precision.  Price $15.00.

; 1 Sl
Taken with b B M. R. GRAVES




Groerz Pantar Sets

TIIF.' continued demand for a convertible Goers Anastipmat has led us to place
on the market the Goerz Paxtan. We supply the Paxtar only in special sels
as listed below, cach set consisting of one lens Larm1 and three single combinations,
which may be used separately or any two together.

By providing himﬂelﬂ with a Paxran sct, the photographer secures six different
anastigmats at a price no greater than thal frequently charged for one.  Amateurs and
view photogeaphers who have two or more cameras of different sizes and desire an
imterchangeable lens equipment can use the Paxtai to advantage.  The range of use-
fulness of any hand or view camera of long bellows extension can also be increased to
a maximum by securing a Paxran set. It is especially useful for landscape and archi-
tectural photography.

Most of the standwrd shutters can be fitbed to the Paxran and full particulars as to
shutter equipment will be given upon request.  The prices given below include three
Paxtar combinations and one lens barrel, in & neat leather case,

Prices and Specifieations of Pantar Sets

4dxhSet,.......Price, 385,00 [} Hx 7 Set.. ..., Price, $98.00 I

7 x 8 Set Price, $150.00
I-i'q-::u:_o-l'- = J Focus of | Focia of
- Anple a | e Angle = x Angle
Single Speed o Singhe | Speed : Single Speeed v
N erbes | ! of View Lontes . | | ol View L enges | of View
12 | E:12.5 24° 14 F:12.5 25 11 F:l&. 5 ; el
af F:12.5 H® 12 F:12. 5 33 Ll | FAZ. 5 -':I-!‘:'
| 12,5 o4 F:12.5 41° i4 | Fil2.5 37
- ) T o) | |
T Focus Spesd | Angle ':’Iri';’r"_ln“"lfﬂcua Speed  Angle K:"-'::"l;':m (Focus Specid | Angle
120903 0 | E7.2 | 44 W14 +12 71 F:.8| 517 [[19 = 16}{10 | F6.8 ] 50
12 47 5 Fa | 50 14 4 04 & F:7.T A7 |19 <= 14 ‘.'Ili 7.2 54
o+ ¥ 4 FiT.2 | i 12 + 0} 6 | F:T.2 G1° |[iGh+- 14 ) 8 F:6.8 5r=

By combining two Paxran combinations of the snme foeal length, a symmetrical
anastigmat working at a speed of Fi6.3 is obtained.  The combination of two 12-inch
lenses has o focal length n-[f % inches: that af two 14-inch lenses a focus of 8% inches,
and that of twao lﬂ-intfh lenses a focus of 11 inches.  Price of extra 12-0nch bens, 1800,
Extra 14-inch lens, 8235.00. Extra 19-inch lens, $43.00,

B
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Goerz Hypergon F:22—1:31

HE Hyrenaox hos for several years held oounigue |:|[II|!!!.': AIMOOE 1.'I-'iI:I-E-:ll.l:lgln.‘: lensea

on account of its incomparable eovering power. It is a symmetrical double

anastigmat, consisting of two very thin hemispherieal sin;['ll: plasses.  Astigmans
tism, spherical aberration and curvature of field are completely corrected, and the
definition is sharp to the very edges of the plate. The chromatic aberration is not
corrected, but is eliminated after focusing by the use of the smaller diaphragm stop,
F:81. The symmetrical design of the Hyrercon insures complete fn‘cclll:l-ul from dis-
tortion of straight lines. The diminution of light toward the margin of the image,
unaveidable in a lens cutting such an extruordinary angle, is corrected by an ingenious
device in the form of a star diaphragm, which is mlnttﬁ in front of the lens, by means
of & bulb and tube attachment, during a part of the exposure.

The Hyrereos is o special lens for wide-angle interiors, landscapes, architectural
and pancramic pictures, and it should not be purchased with the iden that it can be
Eﬂd as a lens for general photography. It camnot be fitted to between-the-lens

ukhers.

Hypergon Without Star Diaphragm —We have recently introduced o new form
of Hyperaox without the star diaphragm. This cuts a maximum angle of 110 and
requires no special adjustment to equalize the illumination. This lens can be attached
to most view cameras without special fitting, It ean be used for instantaneous cap
exposures and fashlights, as well as time exposures.

Prices of Hypergon Lenses

. “ﬂ;[vdm" I In Barrel | l—-HMh Haole in Diinmeter
Mo u, il SOVET
;1.;“““ | - ISharpat F:31 Leng Board | of Flange
000 with Star, 135%. ... .. 21 | #4350 x 1 2,:. 3
Mg " - e 3 459,00 18 x 1 21‘; 3
(11 ! o 3 5150 0x 12 Ik 4
L1} - I (= 4 G2 ) 12 x 1 L 4
1 - b e G T2 16 x 20 4 &
AR i 91,00 24 x 28 7 71
000 without Star, 110F, ., 3 +4.00 Ex 7 !Ii 2
(b . - | 3 47.50 of x 84 1 | 4
1] - - i | 1 54.50 3x 10 2 2

® & gpecial circular on the HYPERGON will be sent on requeat,



Goerz Process Dagor F:7.7

HE use of Goere Lenses among photo-engeavers is almost universal.  Everywhere

I in the trade they are known for their remarkable perfection—their speed, un-

cqualed covering power, even illumination, critical definition and accuracy of
mechanieal adjustments.

Improved methods in half-tone work have more and more established the want
of & highly corrected process anastigmat of large relative opening, and this requirement
is perfectly met in the Process Dacon I9:7.7.

This lens has more than double the speed of our former Series IV anastigmat, which
wis so popular with engravers. It is completely free from coma, axial and marginal
spherical aberration, and astipmatism. Tts field is fat over an angle of 60% at full
opening, snd extends considerably farther with the use of smaller stops.

The entire absence of flare and secondary images, combined with the qualities
enumerated above, recommends the Process Dagor as the best possible lens for half-
tone and all black-and-white work. It is also much used for eolor work, having exeel-
lent chromatic correction, though it is not a specinl apochromatic lens, like the Goers
ARTAR, In Lhe strict sense of Lhe Lerm.

The half-towe cuetx nsed in this calalog were made with a Process DaGon.

The Process Dacor lenses are regularly supplicd in barrels with Waterhouse stops,
o el of six different round openings being provided. Special shaped stops can be
furnizhed Lo order.

The front cell of all our Process Lexses has an externally threaded flange for
attaching the Goers Prisys,  When the prism is not in use, this threaded flange moay
be protected by o metal cap ring. over wliﬁq;h the leather lens eap is fitted.

Prices of Process Dagor Lenses

: svrEnal Saee of P late Size of Plate
: F"T'Il""""k“t With far Copying Coavered at
el Yooy Waterhouss [—— 9.7 for
Inches Stons Full Size Reduced Reduetion
| Fil& Inches F:l& Inches Inches
i 13 £110.00 | 16 = 20 Il x 12 Rx 10
T 14 141.50 0 x 24 12 x 16 Ihx 12
Ta 16§ 192,00 | Tl x 2N I4 x 18 11 x 14
4 Ll 230,00 | 5 x 32 I x 20 b2 % 16
. 4 5,00 | O = 410 B x4 | 1hix 13
10 30 565.00 | 40x43 | x| 18xI




(zoerz Process Artar F':9-17:11

HE new Goerz Process Arran has been introduced to meet the ordinary
l requirements of half-tone and line work, amd also the special requirements of
I|||,-. varous oolor ProcEsaes which have |.||1I|'|j.' aszsummed such vast imEH:ll"ll'I.lli.‘{“ in

the printing arts.

While much color work is undertaken with ordinary process lenses, the ideal lens
for eolor processes must be not simply achromatic, but apochromatic—i.c., corrected
with equal precision for all the primary colors of the spectrum.

In %eren'lgr work, for instance, it is only by using an apochromatic lens that red,
yellow and blue negatives cxactly identical in size and degree of sharpness ean be
obtnined,  With all otber lenses the various colors in the object are brought to a focus
in dlightly different planes, thus yielding negatives differing in size by a minute lmaction
of an inch, or sufficiently to prevent perfect register in printing,

The Antan is an apochromatic lens of perfect color correction. It is a double
annstigmat and each combination consists of two uncemented single clements. 11 is
perfectly corrected for spherical aberration, coma and astigmatism, frec from zonal
aberration and flare: and its symmetrieal construction, as in the case of the Dacon,
insures complete freedom from distortion of lines in the image.

We take specinl satisfaction in Uhe fact that, since our recent introduction of Lhis
lens, it has won oul several limes in the most severe comparative tests with other
well-known apochromatic anastigmats; and we feel confident that the Anrran is the
best lens for three-color work on the market today.

The Artan is supplied in o barrel with Waterhouse stops, a set of six different round
openings being provided.  Special shaped stops can be furnished to order.

Prices of Process Artar Lenses

Mormal Size of Plate

- Eqguivnlent ] TP With for Copying
Mo Focks ﬂfk,.l.’ﬁf | Waterhouse

Imches { =lops Full Slze Reduced

| | ‘ One-half Skze
S PR 1 C———— 1

i 12 E:4 E113.000 I 1s % 14 Ex 10
7 14 Fa 135,00 | I4 % 17 1 x 12
Ta 16 L 164,00 | 16 = 20 12 x 14
[} 14 E:l1 15%. 040 | 18 x 24 14 x 17
f & [ F:11 265,00 2 x 18 x 20
10 a0 [ F:11 400, 60 B0 x 30 ) x 26

Process ARTAR Lenses of 360 and 45 inches (oeus con be fumished on apecial order: prices on
application.
87
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Goerz Telephoto l.enses

TELEPHOTO lens is a photographic telescope. It consists of a negative lens
A and an adjustable tube and is used in connection with the regular photograplie
lens. The Telephoto lens and tube is serewed into the lens board and the regular
lens is then attached to the front of the Telephoto tube. Through a rack and pinion
the separation belween the two lenses may be varied, and an optical system of variable
focal length—from three to cight times that of the regular lens—is therchy obtaimed.
The ‘Ielephoto lens has, besides the wide range of focal lengths, the further advan-
tage that the required bellows extensions are in all cases mnsisi(-mh'ly shorter than the
resulting focal lengths of the optical system would indicate. Objects at great distances
—az, for instance, inaccessible mountain peaks—and also architectural details, birdsand
other animals, can be photographed with a short-bellows camera on a comparatively
large seale. The necessary exposure increases with the square of the magnification;
e.q., if the tele-system is adjusted for an increase in Lhe focal length of three limes, an
increase in exposure of nine times over that necessary for the regular lens alone would
be required. When using our Telephoto lenses in connection with our high-grade
CeLonr anastigmat, inslantancous exposures at moderate magnifications are possible,

Some Selected Telephoto Combinations for Hand and View
Cameras with Extending Dellows

Price of Telephato Lens| Approx. Bellows Size of Phite Covered

wmd Tube Lo L Focus ol Magnihcation Extension with
| Posi- | Nega- For | For Lowest Highest
Diagor Celor | tive | tive | From | To | LowestHighest| Magnifi- | Magnifi-
M. Mo, Lens | Lens Power | Power | cation cation
Inches | Inches Inches | Inches | Inches Inches
i §29.00 | 30 SI9.00 3 1 & Bx a4 11 | 2] = 3} ) x . &)
B 338)| 0 3350 -Ili 1 Eﬂ:n: b ] L dfx 4 I x 12
1 458 1 .Hr.ill i 2 ax 8x I I [ dix 41 |10 x 12
1 40,00 1 4200 G & dx Bx i} zlg | 4 xB 12 =16
A5 2 38| 7 24 a3 fa i3 16 3fx 4 10 x 12
2. 43.50| 2 44,1040 i :'I- 3x B 11 ';"Il i x {r | 12 = 10
T e B B - - -l B 5 B TR
. . . fLE A ox . maye F T S | X
i 5250 4 X130 uj % Ex 0x | 8 24 dfx 0} |10 x20
2 T B B 18 1 PR S B 1 B et o - (et
. 2 3 X X Fi 1 X
4 7258| & 72500 12 4l ax Bat 11 a4} |7 x0 |20 x24
T 940a@| 7 e4.00 14 0 dx i 1k 13 o =12 2 x 2B




Goerz XexcreLL, Stereo Shutter

HIS is the only high-grade stereo shutter giving a maximum speed of 1-150 of a
second.  As all adjustments are set and controlled in one of the cases only, perfect

uniformity of exposure in both shutters is assured. It is made with a lens distanee
of 31 inches; on special order we can furnish any desired lens distance from 23 inches
upward. GQuotation on request. Nos. 1 and 2 Stereo XL have a diaphragm opening

of 14 inches.

Size of Shutier Price | For Dagor Far Celor For Syntor
e« §27.00 ' 0-1-14 0 0i1-1a
23 1 3-3

Mo, 2 ghutter made vo order only

Compound Shutter

HIS high-grade shutter is imported by
us from Germany and we can highly

recommend it in connection with our
lenses.
The smallest shutters give variable speeds
from 1 second to 1-250 of a sceond, decreasing
Lo 1-75 in the large shutter. Time and bulb
exposures are also obtainable.
The smaller sizes are furnished with wire
release only, the larger ones with bulb and
tube. The price of the shutter includes the

proper releass.

Prices of Compound Shutters

Mo, of Price of I Suitable for
Shutier Shutter | i
| Diagor Calor Svntor
“ih ' $12.00 00— 00 0

1 14.50 1=1a 1] I-l&
la 14.50 - 2
.4 16,25 3 1 3
2a 16,25 4 = 4
3 20,00 G} | 3 i
4 22.0:0 f=T=%a 3—1-0-i i
5 28,00 5 T i

* A special 00 size for very small cameras can be supplied to order.

i
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