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INTRODUCTORY

ACK of the products presented herein lies a heritage of nearly
B seventy vears of optical research and manufacturing experience,
of which more than forty years have seen us in the phoeto-
graphic field. Devoted to optical endeavor of varied forms since the
establishment of our business in 1853, we naturally became a pioneer
agency in the development and popularizingof photography in America.
It was in 1878 that we produced our first photographic lenses,
although they were only of the simplest form designed for small
cameras. Our manufacture of double-system, or so-called Rapid Ree-
tilinear lenses, was begun in 1885 and marked the approximate be-
ginning of our serious endeavor along this line.

Prior to that time most of the photographic lenses used in this
country were of European manufacture and high in price. The problem
confronting us, then, was to equal the quality of the foreign product,
at the same time reducing the cost to the user. How well we have met
hoth counts of that issue is attested by the millions of our lenses which
have since met every photographic requirement most successfully—
on every type of camera, from the inexpensive vest pocket size to the
modern aerial camera and the most elaborate professional equipment.

Our most significant contribution to American photography was
the introduction of the Anastigmat lens in this country, shortly after
its invention by the scientists of Carl Zeiss, Jena. This culminated in
the production of the Tessar and Protar series, unexcelled representa-
tives of that superior type, which it is our purpose to present in the
following pages. The manner in which Anastigmats helped solve pho-
tography’s most perplexing problems is indicated in the next chapter.

Pioneers also in the development of optical glass manufacture in
America, we now control our own supply of this basic raw material. It
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iz possible, therefore, for us to work out our glass problem in our own
plant, in advance of our lens and instrument problems and in co-ordi-
nation with them—a condition of no slight advantage in manufacture
of this exacting character.

The work of our Scientific Bureau is also of special significance in
our photographic production. The formulae for our different lenses are
computed by our own staff of scientists—the same scientists who com-
pute the formulae for practically every type of lens, from that of
pinhead size for use in our high-power microscope objectives, to large
searchlight mirrors five feet or more in diameter. Furthermore, they
supervise both production and testing, to insuré the finished product
meeting the standard set by their computations.

Thiz new edition of our photographic catalog is the first to be issued
ginee our department was released from its important wartime service.
It purposes to afford brief information on the wide range of our prod-
uects in this field. For those who may desire more complete or detailed
information on lenses for portraiture, in studio or home, for photo-
engraving, enlarging or any special work, we are always pleased to take
up sguch questions by correspondence. Do not hesitate to refer your
photographic problems to us.  (For terms, ete., zee page 63.)

Landscape Study
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ANASTIGMAT LENSES
WHAT THEY HAVE MEANT TO PHOTOGRAPHY

0 camera can give better results than its lens will
permit ; hence, the importance of lens manu-
facture to the enthusiastic photographer. In
the early days of photography the lenses avail-
able were exceedingly slow and diffieult to
work with. Many experimenters, interested
in the new science, tried to find a way to
hetter them, but few met with any appre-
ciable success. When faster lenses finally were
invented, they had, from a modern viewpoint,
a narrow field and other serious defects.
Numerous optical scientists undertook to

produce a lens of greater versatility, which would overcome these

defects, but it was more than twenly years before a lens was produced
which represented a real forward step. This type, known as Rectilinear,
was the first that proved its fitness to survive by combining spherical
correction for a comparatively large aperture with freedom from dis-
tortion over a large field. Even this lens, which is still widely used
in the simpler cutfits, has one serious drawback, as it cannot be cor-
rected for hoth astigmatism and curvature of field. If free from astig-
matism, it hasa curved field ; or, if made to give a flat field, the margins
show the blur of the uncorrected
asticmatizm. This difficulty halted
lensdevelopment for . s years. DBut, though
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mathematics was baffled, science finally found a remedy—a new glass.

For this new glass modern optical science is indebted to the collabo-
ration of Professor Abbe and Dr. Schott, of Jena. In 1881, Dr. Schott,
at the suggestion of Professor Abbe, began his experimental effort to
produce a glass with new optical properties. Up to this time the
optical qualities of ordinary glass had changed in proportion to its
specific gravity. The heavier the glass, the higher the refractive
power and the greater the dispersive power.

Abbe, the mathematician, had advanced the theory that it was pos-
sible to produce glasses which, though they had refractive indices as
high as heavy flint glass, should show no more dispersion than ordinary
crown glass. Dr. Schott worked to produce such a glass, and after three
years was 50 successful that a plant making this new glass was put into
regular operation. It was glass manufacture of this character which
we successfully developed during the European War and which we
are now carrying on in our own plant at Rochester, M. Y.

The first man to utilize the possibilities of the new glasses for the
purpose of photography was Dr. P. Rudolph, of Jena, who in 1890,
made the first anastigmat. This lens had astigmatic correction over a
large flat field and at the same time spherical correction for a large
opening, covering a large plate well and with a short exposure. The
first lens of this type was a “universal,” with a moderate speed and
angle of view. There soon followed lenses of higher speed, as well as
wide angle lenses, and in 1895 came the Convertible Protar Series
VIIa, which has since become famed for its wide range of efficient
usefulness.

Anastigmat lens superiority over Rectilinear was immediately recog-
nized and gave a great stimulus to lens construction. Every manu-
facturer sought persistently to acquire greater speed without sacrificing
the field of view. All other efforts in thiz direction were finally sur-
passed by Dr. Rudolph in 1903, when he invented the Tessar type,
which is unequalled in its perfection by any other lens.

As indicated in our introductory statement, we undertook the manu-
facture of both Protar and Tessar lenses in America shortly after their
inception and have carried it on with increasing success ever since.

To summarize this chapter, the progress in lens optics during the last
half century can be most vividly shown, perhaps, by a comparison
between the old Petzval type of Portrait Lens and the present Tessar [e.

Both lenses have the same speed, if the Portrait lens is diaphragmed
down to F:4.5, and their brilliant images indicate perfect spherical
correction. But, while one of these early lenses, as ordinarily used in
a studio, will just about cover field enough to image the head and bust
sharply and will do no more, even if stopped down, the Tessar, with full
aperture, will cover a field more than twice as great, and, when stopped
down, will take a group.
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TERMS USED IN DESCRIBING LENSES

ECHNICAL terms used in photography are often puzzling tothe amateur,
Ti]ﬁ_rtinu]arl:\?,'F}-E:’h:qn‘.lthﬂse terms which relate to the sclence of optics.

The following glossary of optical terms has been prepared with a view
to giving general information as to the deseriptive words and phrases in
ordinary use.

EouIvALENT FocaL LENGTH. Focal Plane is the plane in which
a far distant object is imaged by the lens. The line drawn perpendicu-
Jarly through the center of the lens is its Optical Axis; the point at which
the Focal Plane intersects the Optical Axis, the Foeal Point of the lens.

The Focal Length of a lens is the value upon which depends the size
of the images produced by that lens. Its magnitude can be determined
only by comparing the size of a given object with its image as formed by the
lens, The distance of the object, unless very great, must also be considered.

For far distant objects the size of the image 15 In direct proportion to the
focal length. A lens of 12-inch focal length will produee an image of a dis-
tant steeple twice as large as the image formed by a lens of G-inch focal
length.

Back Focus is the distance from the foeal point to the rear surface of
the lens. In the case of very thin lenses, this back focus is equal to the focal
length, while in the ease of lenses of considerable thickness and in combi-
nations of lenses, the back focus cannot be relied upon as any indication
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of the value of the foeal length. The focal length of such a lens is equal to
the focal length of a thin lens, which gives an image equivalent in size to
the one formed by the combination lens, hence the term “‘Equivalent
Focal Length."

In the majority of photographic lenses the equivalent focal length is
greater than the back focus, an exception being found in the Series VII,
where the back focus is the longer.

By measuring back from the foeal point a distance equal to the equiv-
alent focal length, we find the position of the cardinal point of the lens.

ANGLE OF VIEW is the angle under which the diameter of the circular
area covered sharply by the lens appears from the cener of the lens (the
point where the rays cross). If the largest plate, which the lens covers
sharply, is used, the angle of view is equal to the angle under which the
diagonal of the plate appears from the center of the lens. The angle of
view Increases with the decrease of the focus of the lens for the same
size plate. Lenses for general purposes are calculated for an angle of about
60°. Lenses covering from 75° to over 10{° are termed Wide Angle
Lenses. Wide angle lenses have necessarily shorter foci than other
lenses rated for the same plate. The diagram on page 55 enables one to
determine the angle of view in any given case.

[ 18 3



BAUSCH & LOMB OPTICAL COMPANY

The circular area which is covered by the lens on the ground glass is
called its Image Circle, and its diameter iz expressed in linear measure
finches or centimeters). .

EFFECTIVE APERTURE is measured by the diameter of the beam of
light transmitted by the lens. The effective aperture is not, as often
thought, equal to the diameter of the front lens, nor iz it equal to the linear
diameter of the diaphragm opening used. It equals the diameter of the
diaphragm as it appears when observed through the front lens; therefore,
the effective aperture cannot be found by unscrewing the front lens and
measuring the actual diameterof the diaphragm. Only in the case of a land-
seape lens, like Series VII, where the diaphragm is placed in front of the lens,
iz the effective aperture expressed by the linear diameter of the diaphragm.

The effective aperture varies, of course, with the size of the diaphragm
dpening.

RELATIVE APERTURE is a [raction which expresses the ratio of
effective aperture to focal length; for instance, relative aperture of 1:6.3
means that the focal length is 6.3 times greater than the effective aperture.
The denominator of the fraction, in this instance the figure 6.3, is called
the F value. If the relative aperture is known, the effective aperture can
be found by multiplying the relative aperture by the focus. For example:
F:160: relative aperture=1:8; effective aperture=160 x 1:8=20. The
relative aperture is a term of greatest value and convenience in judging the

Park Seonr—Made by Otte Stenzel
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time of exposure, All lenses of the same relative aperture, no matter what
their focus may be, require the same exposure under the same conditions.
An exception will be mentioned under the heading, * Depth of Foeus.”
The exposurez necessary for different relative apertures can easily be
found because they are proportionate to the square of the F values. For
instance, if two lenzes are compared with the relative apertures of 1:4 and

12



BAUSCH & LOMB OPTICAL COMPANY

1:R respectively, the squares of the F values are 16 and 64 respectively,
which means that the 1:8 requires four times as long exposure as the 1:4
lens, since H4g=d4. This, of course, aleo holds true in comparing the
different stops.

SPEED. The relative aperture is very commonly called the speed of the
lens, although the speed of two lenses is not proportionate to their relative
apertures but to their squares. In other words, a lens with the speed of
1:4 is not twice as fast as a lens with the speed of 1:8, but four times
20, as the comparison of the squares of their relative apertures s and
L shows.

There are two methods of designating lens stops, viz.: the so-called,
F System of the Royal Photographic Society, wherein the stop is ex-
pressed by fractions of the focal length, and the U. S. (Uniform System),
in which every following stop requires a doubling of the exposure or
represents half the speed of the foregoing, the exposure required with
F':4 being taken as the unit.

Comparison Between the F System and the U. §. {Uniform System) of Stops

P Syvarem |Fib P8 F:LAF-01 7.7 B F:9 Frio/Fil1 0 2.8 Fs P8 [F25 P32 FA6.26 F50 Fil

uoE - . 112/ & |26 |37 4|56 6ES. B | BE 18 | 3 | &8 & | 128 |64 | 268

The above table gives the comparative stops in the two systems and
shows at the same time the exposure values of the different stops in the
F System. For instance, F:11.3 requires four times as long an exposure
as F:5.6: and F:32 an exposure sixteen times longer than F:8, since
84—4 and Hi=16. "

DepPTH OF Focus. Very closely connected with the speed of a lens
iz its depth of focus. All well-corrected lenses image only one plane of the
object space sharply. The reason why a lens focused at a house images
also with sufficient sharpness, say a horse in front and a tree back of it,
lies in the fact that a slight racking out of focus will not cause an indis-
tinetness great enough to be noticeable to the eye. The range of sharpness
forward and back of the object is called “depth of focus™ or “depth of
feld.” It depends on several factors, viz.: the focal length of the lens,
the aperture used (consequently its speed), the distance of the object, and
the amount of lack of sharpness which seems permissible to the operator.
Of these factors, focal length, aperture and distance are definite numerical
values. That the amount of indistinctness permissible in the picture is
susceptible of numerical expression is eagily seen from the following: if
an object at a given distance ig in sharp focus, the light issuing from a
point of that object is converged to a point on the plate. Light issuing
from a point forward or back of the object will also be converged to a point,
but not on the plate, the cone of light showing in either case a eircular
patch on the plate. This circle of light is known as the “eirele of confusion.”

L 13 1
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Facing o Climb—Msds with Tessar [«

Its diameter can be used to express the amount of indistinetness
existing in a picture. If the cirele of confusion is not greater than Yo mm
or Yeso inch, it would appear as a point to an eye 10 inches away, hence,
an object no point of which is imaged by a cirele larger than Yo mm
would appear sharp.

No matter what their type of construction may be, all lenses of the
same equivalent focus and the same relative aperture require
the same exposure, that is, have the same speed, other conditions
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being equal. They will also have the same depth. The depth of focus
decreases:

1. With increase of focal length.

9 With increase of relative aperture (speed).

3. With increasing nearness of objects.

Of two lenses of the same equivalent focus, the one with the lower
relative aperture (speed) has the greater depth of field. On the other hand:

Country Hoad near Boubder, Colo—Hhinde by T. G. Black, Jr., with Frotar Vila

if the focal length of the lens is very short, a speed as high as F:4.5 will
allow bringing every object from 10 feet to infinity to a sharp focus, while
a studio lens of long foeus and the same speed may not even image an
object of the depth of a head sharply within the range of the length of a
studio. Speed, great focal length and depth of focus eannot be combined
in the same lens, This is an unalterable law of optics. If speed be the
most desirable quality, depth of focus must be sacrificed; if depth of
focus, speed. This does not detract from the value of fast lenses, because
with a given lens the depth of foeus ean be increased by diaphragming
down the lens which means reduction of speed. If a short exposure de-
mands the use of the lens wide open, one must not expeet great depth of
focus. Under ordinary conditions of light and distance, with fair judgment,
and with lenses not too long in focus, these opposing qualities may be
happily combined, so that lack of depth is hardly perceptible.

Some apparent exceptions may be stated, for instance, a lens which

[ 15 ]
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produces images of general *“softness,” 1. e., a lens in which the aberrations
are not corrected to the utmost perfection. Such lenses, which lack snap
and brilliancy, may show greater depth of foeus than a first-class lens.
There is less difference between the “sharpest” focus and the image of
objects forward and back of it, simply because the “sharpest” foeus itself
is not really sharp. Thus the statement that one lens has a greater depth
of focus than others of the same aperture and focus, must be regarded as
a rather doubtful compliment to the lens, for as stated above, depth of
focus cannot be made subject to special correction.

Another case may be mentioned in which one lens may really have an
advantage over ancther one, in regard to depth of focus. In some con-
structions, correction of astigmatism is obtained at a great sacrifice of
simplicity by employing an unusual number of lenses separated by air
spaces. There 15 a certain loss of light by reflection on a lens surface and
it is easily intelligible that the fewer reflecting surfaces in a lens, the
smaller the loss of light. In some constructions the number of the lens
surfaces runs up as high as ten, while the Tessar contains only six. The
consequénce is that the lens with the greater number of reflecting surfaces
requires a longer exposure than a lens of simple construction, although both
may have the same relative aperture. Or to express it differently: the lens
with the greater number of reflections requires an aperture of F:6.3 with
a certain time of exposure, while the other lens will give a negative of equal
density with its aperture stopped down to F:7.2 or F:7.5, which means a
gain in depth of focus for the lens with the smaller number of
reflecting surfaces. Thiz is especially important with lenses used on
folding cameras where the focusing is dene without ground glass by
means of a scale, and where the photographer has to depend on hiz unaided
judgment and experience for getting the necessary depth of focus.

SPHERICAL ABERRATION. Owing to the fact that lenses are made
with spherical curves, all single collective lenses have the defect of imaging
an object through their marginal zone at a shorter focus than through their
central zone. Such a lens may give a sharp image with a small central
diaphragm, and a sharp image as well if the center is covered with a round
opaque stop so that only an annular zone around the margin comes into
action. But both images will not lie in the same plane, nor will they be of
the same size. Even if a lens is spherically corrected, so that the parallel
rays penetrating the lens near the optical axis and those going through
the lens near the margin come to exactly the same focus, there may be a
slight remmnant of spherical aberration in the zone between center and
margin. Small remnants of this kind (so-called Zonal Errors) are found
in almost all photographic lenses, especially of the cemented symmetrical
type. The unsymmetrical combination wpon which the Tessar construe-
tion is based, allows a better correction of the zonal errors than any other
known construction. The greater the relative aperture (speed of the lens),
thegreaterthe taskto correct the spherical aberration forall zones of the lens.
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Unsatisfactory spherical correction is indieated gither by a general indis-
tinetness of the image or by 4 fairly sharp image, which is entirely covered
by halo (fog). Stopping down the aperture may improve the performance
of a badly corrected ohjective.

CoMA. The spherical aherration of peneils of light going through the
lens in oblique direction - oalled coma, This manifests itsell in the fact
that although objects in the center of the field appear perfectly defined,
objects outside of the center show a one-sided indistinctness which in-
creases towards the margin of the field, and in the image of a puint—ahaped
ohject assumes the form of a tail like a comet, wherefrom this aberration
takos its name. Stopping down reduces the amount of coma.

ASTIGMATISM. Astigmatism iz that aberration which withstood
longest the efforts of the opticians. A lens which is not corrected for astig-
matism will not image sharply horizontal and vertical lines at the same
time near the margin of the plate, although the center of the image may
be perfect. This aberration is inherent in narrow pencils of light, so that
stopping down the lens will not decrease the amount of astigmatism to
the same degree that it decreases other uncorrected aberrations.

In the absence of a test chart a very simple test for astigmatism may be
made by focusing on the joints of a brick wall. No matter how much the
lens may be racked in or out, both horizontal and vertieal lines will never
be sharply defined at the same time near the margin of the plate.

[ 1% 3
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CURVATURE OF FIELD. The ordinary lens images a flat object, not
in a plane, but in a spheroidal surface, so that when the center of the
image is focused sharp, the ground pglass has to be brought nearer to the
lens to obtain a sharp image of an object point near the margin of the
plate.

Lenses which are free from spherical aberration for a large aperture and
produce a flat image free from astigmatism, are called " Anastigmats,”
the prefix “an” meaning without, henee, without astigmatism,

IMSTORTION is that fault of a lens which prevents the rendering of
straight lines as such. The straight lines are reproduced as curves. All
single lenses used with a diaphragm in front (landscape lenses) are sub-
ject to thiz defect in some degree. The distortion is called cushion

Class Hush bersath Flour Screen, Unlversity of Boelsmtes— Made by A, B Stene wilh Temar Ie

shaped, when the curves are concave, and barrel shaped, when the
curves are convex toward the margin of the plate.

Lenses which are free from distortion are ealled rectilinear.

The performance of a lens which distorts cannot be improved by using
amaller stops.

Distortion has nothing to do with curvature of field. The image can be
properly flat and the definition perfect, and yet straight lines may be
distorted into eurves.

CHROMATIC ABERRATION is due to the fact that in a lens, unless
corrected for chromatic aberration, the visual rays which form the image
seen on the ground glass do not form the images at the same position as
the actinic or chemical rays, which affect the sensitive plate. Since the
image is focused with rays for which the eye is most sensitive, the image
formed by the rayvs for which the plate is most sensitive will fall outside
of the visual focus (focal point), and therefore must be blurred on the
plate. Of course all photographic lenses which elaim to be of any value
at all must, first of all, be corrected for chromatic aberration. An ohjective
which has chromatic aberration is sometimes said to have chemiecal
Torus.
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DEFINITION 15 that quality which enables a lens to produce sharp and
crisp images, and its presence in an objective iz a proof of exact workman-
ship as well as careful computation. The best workmanszhip will be wasted
in a lens not well designed, and bad workmanship will annihilate the best
computer’s skill. If all the various defects and aberrations are corrected
and the workman has done everything to carry out the designer’'s ideas,
the lens will give at full aperture a flat and sharply cut image over the
entire area covered. Among the few construetions which permit such per-
fection the Tessar type stands foremosgt. The area covered with perfection
is sometimes called area of critical definition. Sinee most of the
aberrations depend upon the opening of the lens, the definition may be
improved in some cases by reducing the opening at the sacrifice of
speed.

ILLUuMINATION. We speak of even illumination when the margin of
the plate receives as muech light as the center, and the negative shows an
even density all over. A perfectly even illumination is only possible with
small stope, especially when a larger plate is used than the lens is rated
for. All speed lenses show more or less drop in the illumination (vignetting)
toward the margin of the field covered when used with full aperture.

CoVERING POWER is expressed by the area which the evenly illumi-
nated flat field covers with perfect definition. It depends upon the diame-
ter of the lenses and on the degree to which the different aberrations
are corrected and may, in some cases, be increased by using smaller
slops.

The greater the relative aperture and the greater the covering power,
the more valuable the lens.

FLARE SroTs. Occasionally a negative will show a nebulous patch
of light eovering shadows and highlights alike, Such patches are called
flare spots or ghosts. They are formed by light reflected within the lens,
at the lens surfaces bounding air spaces, and as a general proposition, it
may be stated that every lens having an air space will show a flare spot
under some conditions. Although it is possible to so adjust the curvature
and direction of the lens surfaces that the flare spot iz spread over nearly
the whole plate, therefore, not noticeable, this generally could be accom-
plished only by sacrificing more important corrections.

Before it can be said that one lens is superior to another with respect to
flare spot formation, the two lenses must be thoroughly tried out under a
great variety of conditions of illumination. It will generally be found that
if under certain conditions one lens shows a flare spot and another of
different construction does not, by changing conditions the second lens
will show a flare spot and the first will not.

Very small stops may show flare spots when larger stops do not.

Flare spots are most apt te appear when photographing an object
against a strong light and least apt to appear when the light iz coming
from back of the camera.

L 1% ]



BAUSCH & LOMB OPIICAL COMPANY

“Evwerybody InI*—Ssneca Park Lake, Hochester, M, Y, —3Made by 4. B Stone with Tessar Te

C 20 ]




enses dm Hecessores

WL T. Tilden, Je.. in Action—Mads by W, 1. Forbe with Tessar [o



BAUSCH & LOMB OPTICAL COMPANY

BAUSCH & LOMB TESSAR

Unexcelled
Series Ic for ultra
F:4.5 rapid work,
portraits,
TIniversal ETOUPS,
Application. landscapes,
e,

Actunl Size

cal type. Its simple construction of thin glass elements makes the

absorption of light practically nothing. The leading characteristic is
gpeed. This aperture, F:4.5, is maintained in every size up to the largest,
and its covering power in proportion to its foeal length exceeds all other
F:4.5 anastigmats. Combined with speed, we also have the highest optical
corrections and needle-point definition.

The definition of the Tessar Ie at its full aperture, F:4.5, is remarkable.
The lens will do all that it is possible to do with the Series ITb Tessar,
and in addition has twice as much speed. This speed becomes available
when the lens is opened up for short exposures at high speeds, or exposures
when the light is very weak.

Tessar Ie s unequalled for the most difficult speed photography on
reflecting cameras, for studio work, for home portraiture, groups, land-
scapes and other applications of the art. Compactness of mounting 15 an
important factor in lenses for reflecting cameras, and the short barrel with
inclined diaphragm ring, allowing easy reading of scale from front of
camera, appeals to evervone. The lens is finished in black lacquer through-
out.

The advantage of speed in a lens needs no argument. In the Tessar [e
it 15 available whenever yvou need 1t. At F:6.3 vou have the same depth
of focus and rapidity as the Tessar 1Ib, and so on through the smaller
apertures. Tessar [e should be put on all cameras which will aceommodate
its preater bulk, as it has twice the speed of the Tessar ITh and about four
times the speed of the ordinary camera lenses.

The sizes No. 18 to Mo, 18 are recommended for reflecting cameras.
Details are mven on page 57 which cover all popular cameras.

[ 28 °

THE- Tessar Ie is admittedly the most universal lens of the unsymmetri-
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Nos. 14 and 15 can be supplied
alzo with Sunk Mount, required for
use with some reflecting cameras.
This zhould not be confused with
the forusing style of mounting. It
can be ftted to cerlain eameras
usually provided with focal plane
shutter, whose adjustable bellows
extension folds into a very amall,
compact size, It has an adjustable
diaphragm, actuated by turning the
front combination mounting. See
price list and specifications on page
ar.

The professional will naturally select the No. 18a as an ideal lens for
work in ordinary size studios, for eabinets, groups, ete. To cover the same
size plate the older types of portrait lenses would require a much longer
focus, which is a great inconvenience in group work. The Tessar Ie, with
its perfectly flat field, makes possible groups and standing figures at large
apertures. Special information on portraiture work with Tessar Ic is
given on page 30.

For autochrome and other eolor-photographic processes, Tessar le gives
superior results because of its high speed and perfect color corrections.

iis TEBSAR
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Tessar Ie can be used for difficult night photographs, for photographing
windows at night, and is invaluable as a lena for enlarging from dense
negatives where the lens must be worked at a large opening to save éx-
posure time; or for enlarging work on the slower gaslight papers. See
price list on page 57.

TESSAR Ie FOR STUDIO WORK

The larger sizes of the Tessar Ie are extremely popular for professional
portraiture. They differ radically from the older types of portrait lenses,
which could only cover when of inconveniently long focal lengths, owing
to their limited central definition due to the greatly curved field. In the
Tessar le, efficiency is the kev-note—extreme covering power combined
with the highest practical speed.

The flat field means ability to handle standing figures and groups at
much larger apertures than the ordinary type of lenses, Exposures may
be made with the Tessar Ie¢ at much larger stops, which means less plates
spoiled by possible movements of the subjects.

The reserve covering power of the lenses allows their use on larger size
plates than regularly listed for, as in the case of proups. This reserve
power 15 of greal value also when the swing backs are used.

No. 18 lens 15 an ideal lens for home portraiture, and we have given
information below in detail regarding this lens. For the ordinary studio
with an 8 x 10 camera, the No. 18 with its longer focus is a better seleg-
tion. No. 19 lens is excellent for large heads and for 11 x 14 work. No. 20
covers 14 x 17 and gives exquisite roundness and perspective.

The Tessar IIb is a less expensive lens than the Tessar Ie on account of
its lower speed. The larger sizes, therefore, are in demand as group lenses
and also serve for portrait work up to the limits of their speed.

Tessar [e Nos, 18, 18a, 19 and 20 are supplied with lens hoods. These
are detachable in case the lenzes are to be used on compact home portrait

CAMMEras.
HOME PORTRAITURE

There iz a steadily increasing demand for photographs made in the
home, photographs with the home touch, the kind which show the favorite
chair, the window seat with the little ones at play or the merry group on
the stairway. These are the elements which add that subtle touch, so
many times lacking in studio pictures, and make the negatives that sell.

In this class of work it is imperative that the lens have speed. At the
same time it must be compact enough to go upon the lens boards of
portable cameras. Efficiency, which is covering power combined with
apeed, 15 a necessity and the Bausch & Lomb Tessar Ic fills these ideal
conditions especially in No. 18 size, listed for 8 x 10,

A lens for home portraiture should have a flat field, and the vignetting
effect in the corners so common in the older types of lenses, which shows
the inability of the lens to cover, cannot be tolerated in home portraiture.
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Heane Portmli—Made by Morrall Studios with Tesakr 1e

In the home you must take eonditions just as you find them. You will
probably be hampered by lack of room. The No. 18 lens ia about 12
inches in focus; it iz short enough to work within the limits of gpace of
the ordinary house and yet long enough in focus not to give the strained
perspective of a lens too short in focus.

Eralad
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Series Ic, F:3.5

For Motion Pieture Cameras
of Any Make

The rise of the motion picture
industry has brourht up new prob-
lems, including a demand for lenses
of enormous speed, as the motion
picture opérator cannot control
the weather conditions and must
usually take his pictures just as
he finda them.

Owing to the short focal lengths
which are ordinarily demanded,
the speed of F:8.5 is attained. This
means that the light admitted to the film is almost double that of
the Series Ie Tessar, F:4.5, used on the reflecting cameras. Compared to
ordinary camera lenses, Tessar Le, F:3.5, is five times faster.

Owing to the short foeal length of the lenses, 2 inch for the No. 1 and 8
inch for the No. 1a, the lenses have enormous depth even at fullest aper-
ture. A greater speed than F:8.5, while attainable and useful on some
occasions, shows a lack of depth qualities. F:3.5 represents the highest
practical speed and it will be found that the lenses must be stopped down
in good light, 50 as to prevent overexposure.

Lenses may be furnished in barrels with iris diaphragms, in focusing
mounts illustrated above or in special mountings fitting a rack and pinion
jacket. By revolving the lens hood, the diaphragm openings are changed
and a pointer operating against a geale on the hood of the lens indicates
the opening used. The lever on the side, pushes the lenses in or out,
indicating the distance on the seale around the body of the mount.

In the rack and pinion mount, we have an ideal outfit for the man who
wishes Lo use (wo or more lenses. The lenses set back in a double tube,
the outer one fitting the jacket by a sliding fit and the inner one rotating
g0 as to econtrol the diaphragm. The mountings also serve as lens hoods,
and the diaphragm settings can be read off on the outer end of the tubes.

For wide angle effects, the Tessar le, 4.5, 32 mm (113 inches) focus,
can be supplied. This lens 15 useful also for fixed focus work. It can be
fitted to the focusing mount, if desired.

On the standard size film, Mo. la lens gives 207, No. 1 lens mwves 29°
and the 32 mm Ie F:4.5 lens gives 44°, Mo, la lens will give a larger image
from the same standpoint than the No. 1 or the 32 mm lenses.

For still larger images, an adapter tube carrving a Mo. 13, 15, 15a or
16 Tessar [e can be furnished. The increase in image size 15 approximately
in proportion to the focal length, a 15a Tessar [e, T4 inch focus, giving an
image about three and three-quarter times bigger than 2 inch No. 1 lens.

Sew price list of lenses and adapters on page 57T,

Acius] Bl
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BAUSCH & LOMB TESSAR

For general use on
hand-cameras,
EToups,
landscapes,
commercial
photography,
enlargements,
ebe.

Series 11b
F:6.3

Aciaal Slze

EssAR 11b is one of the most compactly mounted and lightest lenses
on the market, and can be fitted almost without exception to any
compact hand camera on the market. It increases wonderfully the
efficiency of any hand eamera by making possible exposures on dull days,
or late in the day, when ordinary lenses are completely out of commission.
It has twice the speed of the ordinary camera lenses, and gives wonderful
definition over the whole surface of the plate, way up into the corners.
The striking eharacteristic of Tessar I1b is the precision and sharpness
of the image on the plate from center to margin, and hence it is egpecially
recommended for use on small cameras where the negatives are to ba sub-
sequently en-
larged. When
stopped down,
Tessar IIb in-
creases in cover-
ing power. Its
image cirele iz 607
when used at
F:6.3 on plates
for which it is
listed, but on
stopping down to
F:32, the angle
will inerease to
66°, allowing its
use on larger gize
plates as indi-

* Lonmsma Ping " * Washlnpten's Prefile™
Mads by J. Habeestroh, cated "y the . CWkgre T
with Temsar [Ib tables, with Tessar I[b
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Travel Views in China—Alads by Rev. T. Kellar with Tessar 1Th

1—=Theater Sage in' Court Yard of Main Temple, Nan Yok fEntrance to Main 8trest, Nan Yob: S—=Bridgs
ai Man Yol 4—Waysds Shoine; §—Village Well; 6—Blind Beggar and His Hus;
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Its simple construction of four thin lenses gives practically no absorption.

For enlarging, Tessar IIb has special qualifications. Lenses intended
primarily for enlarging can be specially corrected for this work.

For home portraiture, the amateur will find the lens invaluable, as it
will allow him to make seemingly impossible pictures of the baby in the
house. For flash-lights Teszar 1Ib is also invaluable, as the focusing can
be done with wide open lenses, an enormous advantage and convenience,

Teszar [Th is invaluable when a lens is desired for compact hand eamera
with short bellows extension, on which the advantages of a lens of soveral foci
like the Protar V1la cannot be utilized. Moreover, the simpler construction
and hence, lower price of the Tesszar, makes it preferable whenever the uni-
veraal applicability of the Protar Vila is not required. The smaller sizes,
including 5a and 6 are generally selected, fitted with the Volute shutter.

For telephotography, Tessar [Tb may be used in conjunetion with our
telephoto attachment, on account of its superb definition.

For copying and lantern-slide making the smaller numbers may be used
by transfering them to cameras of suitable bellows extension, provided
this iz not available in the camera on which they are used.

The professional will find the larger numbers, from 8 x 10 upwards, to
be invaluable for group work, exterior or interior. The advantage of a
lens which will cover sharply with a moderately short foeal length will be
obvious to those who have been hampered by lack of room in making
groups, See price lists and specifications of lenzes on page 58.

o |
B | . o e T——
Bridal Veil Meadow, Yosemite Valley—>AMsds by K. M. DwCou with Frotar Vils
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W BTl Beschfs Gardoni, Prisdens—Mado by B. M. DeCou with Protar VIia
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BAUSCH & LOME PROTAR

A rapid,
convertiblelens,
adapted
for landscapes,
architecture,
portraits,
groups, ete.

Series Vila
F:6.3

Aclua] Bigg

and convenience; for composed as it is of two Series VII single Anas-
tigmats, the doublet resulting from the combined components is
simply perfection in all the qualities desired in a photographic lens.

Az gingle Anastigmats, the Series VI lenses have a distinct field of their
own. They are perfect single lenses, having a speed of F:12.5, which is
ample for instantaneous exposures out of doors under favorable light con-
ditions., So perfect are the spherical and astigmatic corrections as to make
the single lens almost equal to the doublet, and not only equal, but actually
superior to many doublet lenses of other makes, for which strong claims
to perfection are made, The field has an angle of 40° with full opening
and with smaller stops 50°. - '

Series VII lenses may be used for a variety of purposes requiring long
focus, medium speed and narrow angle, as, for instance, landscape work,
commercial work, large portraits and groups. Naturally, they cover a
smaller angle of view on the same size plate than the doublets of which
they are a part, but they are, however, practically rectilinear.

For landscape work, they cover larger plates, as indieated in the tabu-
lar matter in the Series VII price list. They are excellent for distant
objects, for this lens, like a telephoto, gives a large image at long range,
and while its magnification is lezsa than the telephoto, its szpeed is much
greater,

Inasmuch as the component lenses can be uszed singly or together, it is
evident that we have in the VIIa a convertible lens, which, as will be
ghown, iz universal in application.

If in forming our Series VIiia doublet, we select two lenses of equal foed,
we got a lens with a speed of F16.3; if, however, we combine two unequal
foed, there results a doublet with a speed of F:T or F:7.7, according to the

Loar 3

Tu.t: Series Vila lens has satisfactorily solved the problem of variety
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ianif Botel and Sulphur Renpe— Made by B, M. DeCoa with Protar V1a

relative foei employed. Thus, we have in one and the same lens one or
two long focus single lenses adapted for a variety of work and an extra
rapid doublet adapted for all kinds of instantaneous work. Although a
doublet composed of two lenses of equal foei gives us a larger relative
aperture and hence greatér speed than one composed of two unequal foei,
the latter has the.advantage of being convertible into three lenses of
different. foei, where the former is convertible into two only.

While the single lenses (as has been stated) are adapted for instantaneous
outdoor work when light conditions are favorable, for landseapes, por-
traits and groups, the doublet, if composed of two similar lenses, is an
extra rapid lens working at a speed twice as great as the ordinary Rectilin-
ear lens, hence is adapted for all kinds of instantaneous work, for groups,
for architecture, and all subjects requiring medium angle, good covering
power and brillianecy.

When stopped down, the available image cirele covers an angle of from
857 to 80°, The doublet can therefore be used as a wide-angle lens on
larger size plates, allowing foeusing with plenty of illumination.

These lenses stand at the head of the list both in optical qualities and
their adaptability to the limited space allowed for the lens. When the
bellows draw is sufficient to enable the use of a long focus lens the VIIa
is especially desirable, because it iz not only a doublet of moderate focal
length, but also one or two long focus single lenses according as the doublet
is composed of lenses of equal or unequal foei. In selecting the lens one

[ 38 7
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must be sure that the back foecus of no combination selected is longer than
the greatest extension of which the bellows is capable.

To illustrate the facility with which sets of Convertible Protars may be
made up and the uses to which they may be put, let us start with a Series
VIla doublet No. 8. This lens iz listed to cover a 5 x 7 plate, has a foeal
length of 7 inches and a speed of F':7, which iz almost twice as fast as the
ordinary camera lens. It is composzed of two perfectly corrected single
Anastigmats Nos. 3 and 4 Series VII of 11%1s inches and 1324 inches focus
respectively, listed to cover 614 x 81¢and 8x 10 plates with an opening of
F:12.5, which is sufficient for instantaneous work under normal light con-
ditions. We have, in other words, three Anastigmat lenses in one—two
single Anastigmats and a doublet. Now let us add to thiz equipment a
No. 2 Series VII which covers a 5x 7 plate and has a foeal length of 83¢
inches. The addition of this forms the C set of Convertible Protars listed
on page 59. We have now three single lenses which we may combine as
follows: our original doublet of 7 inches focus; we can form a dounblet
with our 1334 inches and 834 inches with a resulting length of 61¢ inches
covering a 414 x 614 plate and a speed of F:7.7; or we can form one of 824
inches and 11%4q inches having 53¢ inches focus, covering a 414 x 614 plate
and having a speed of F:7. In other words, we have three single Anastig-
mats and three doublets. The cost of these lenses iz $131.00 or an average

of §21.83 apiece. Is it possible to purchase any other perfect Anastigmat
at s0 low a cost?

Waskington's Tomb, M. Vernon—Made By A, Meliter with Frotar Vila
[ 33 1
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! T e U 15
" Varadise Valyy “—Made by A, K. Hartes with Proter Vila

If we desire a faster lens we need only to match one of our single lenses
to form a symmetrical doublet having a speed of F:6.3; The choice of lens
is governed by the class of work to be done. This illustration demonstrates
the enormous advantage of the Convertible Protars and proves their claim
to convertibility, variety and usefulness. Other combinations may be
fermed by selecting such lenses of the Series VII as can be combined. The
lenses which it is practicable to use together, are shown in the list on
page 59,

To sum up the advantages of the Series VIla lenses:

They are perfectly corrected as are all our Anastigmats.

Every doublet is in reality three lenses, each perfectly adapted for a
different kind of work.

The addition of one system adds three lenses, making six in all.

The addition of two systems adds seven lenses, making ten in all.

The greatest possible compactness is secured.

The least weight.

The fewest parts to lose or wear out.

When two Series VII lenses of unequal foci are combined, the
longer focus Series VII should be used in the front to obtain the
largest possible aperture and hence, the greatest speed. See price
list and specifications on pages 58 and 59.
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BAUSCH & LOMB CONVERTIBLE PROTAR VII
IN SETS

E list a large numbeér of doublet combinations, and the purchase of
additional Series VII combinations will furnish new focal lengths,
thus increasing proportionately the usefulness of the lens.

We offer two sets complete with lenses mounted interchangeably, each
sot consisting of : one lens barrel with iris diaphragm, cap and flange, and
set of serews, the single Protar lenses (three or four, as the case may be);
a neat and compact leatherette case containing all the parts of the set,
or including shutter if so ordered. A screen ring is also furnished to screw
into front of barrel or shutter when single elements are being used. This
furnishes a method of attaching a ray filter if desired.

The advantages of such sets are manifold.  Every commercial photog-
rapher has a desire to own a set on account of their convenience. A lens
for any purpose is instantly at hand. Many advanced amateurs are pos-
sessors of these sets which may be built up gradually if the entire invest-
ment cannot be made at once. See price lists and specifications of lenses
on page 59,

Pearay|vania Bridgs over Seaay kil Biver, Philadeipis—hisdo by J. B. Rich with Protar VIiia
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Ahlade with
Frotar Viia
Mo, 12, ¥4-in. Foeus

Made writh
Fretar Y11, Badk
L-ombarinbhon
158{-in, Fogin

- ——— - — e e -

Made with Frotar VIL Front Comhbination
L8 felnn Fooos

tine, illustrate some of the different image size possibilities obtainable

with Convertible Protar. The camera remained in the same position
throughout the three exposures. Details of combinations are given under
each pieture.

THI:': above series of three photographs of Memorial Chapel, St. Augus-
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BAUSCH & LOMB MEDIUM WIDE ANGLE

A rapid
wide angle lens
for
architectural
work, for
Nashlight
interiors and

Eroups

Series [V
F:12.5

Actzal Bizn

ERIES [V has two special points of merit—apeed and covering power,
S It works at a speed of F:12.5, which is sufficient for instantaneous ex-

posures out of doors, under favorable light conditions. Its large
relative aperture makes it an admirable lens for flashlights of interiors and
groups, admitting ample light for focusing interiors, and enabling one to
obtain sufficient illumination with less flashlight than is possible with
lenses of smaller aperture.

We recommend Nos. 1 to 6 inclusive for rapid, wide angle work, for
example, architectural or other subjects to be photographed instantane-
ously, and where the distance of the object from the camera is such as to
necessitate the use of a wide angle lens.

A Series IV lens of moderately short focus will cover a comparatively
large plate. The volute shutter can be fitted easily to these lenses, but
other shutters cannot be fitted on account of slight separation of elements.
See price list and specifications of lenses on page 80,
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Lumy Cavero—Flashlighe by A. Melser with Frotar V
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Faor

; architectural
Series V and interior work
F:18 requiring an
extreme wide
angle lens

Arioul Bl

raphy, because the corrections for flatness of field and astigmatism

have been carried to a greater degree of perfection than in other lenses
of a similar type. Its effective angle and covering capacity especially
recommend the Series V for architectural and interior reproductions,

Larger plates are well covered at smaller apertures with increased
angle of view. The Series V is unsymmetrical, and the combinations
cannot be used singly.

The speed F:18 is sufficient for outdoor instantaneous photography
under favorable light conditions. We can eagily fit the Series V lenses to
our Volute shutters, These are of the diaphragm type and can easily
go between the combinations, which in the seriecs V are very close
together.,

In order to get the widest angle upon the Series V lenses we use a smaller
size than listed for the plate we wish to cover. When this is done, the lens
of courge has to be stopped down somewhat to gain the extra covering
pOWer,

Series V lenses may be used for flashlights, copying, ete., and in fact for
any work up to their limits of speed. The longer focus members are
excellent for copying work. Prices on page 60.

Tt-lls lens should be chozen for the most exacting wide angle photog-
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Stalking Water Lilles Ioe Douting with & Thrill
Mads by W, H. Zerbs with Tessar Io
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BAUSCH & LOMEB PROCESS
ANASTIGMAT—F:10

Metual Sixe

the full requirements of the modern photo-engraver. While designed

primarily for black and white work, its perfect register of colors per-
mits it to be used most satisfactorily at the smaller apertures for three
and even four colors. It iz made after our own formula, entirely of our
own glaszs, and, we believe, is the first proeess lens for color work to be
produced in America.

For commercial photography, as enlarging and copying, this lens is also
very satisfactory, giving critical definition throughout the field with all
plates of the sizes listed. It can even be used with larger plates in such
cases as do not require eritical definition to the very corners.

Prisms for reversing the image, in order to save stripping the films, are
made by uz and can be fitted to any lens for process work., To ensure
their accurate fitting the lenses should always be zent to us.

Ray filters for three-color processes must be made with the highest
accuracy; otherwise the delicate corrections of the lenses would be dis-
turbed and the register of images thrown off. We make the Precision Ray
Filter, of highest possible guality for the finest grade of work, and will
gladly quote prices upon request.

These and other sundries, including focusing and retouching glasses,
are listed on page 62. For price list and specifications of the Bausch &
Lomb Process Lens, see page 60.

THIE new lens, presented here for the first time, 13 corrected to meet
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TELEPHOTO ATTACHMENT

Twro-Thirds Actusl Sies

TELEPHOTO lens is a so-called negative element, that is, a dispersive
lens, and it must be used in connection with a photographic objective,
which is the positive element. It is always of shorter focal length

than the positive. It magnifies the image produced by the latter, so that
it forms a valuable adjunet to a photographic equipment, especially since
it makes it possible to get pictures of views otherwise inaccessible by
reason of distance or location.

The Telephoto affords a very wide range of focus with ordinary bellows
extension, and gives the same good perspective as the long-focus lens with
the same bellows extension.

Because of the magnification of its image by the Telephoto, the photo-
graphic lens should be as perfect as possible, for all defects will be magni-
fied in exactly the same proportion as is the image. With the magnification
of the image there is a decrease of illumination, because the same amount
of light ia distributed over a considerably larger area. Thus, the exposure
must be longer and it is, therefore, highly desirable to use a fast lens for
this class of work in order that the exposure may not be too prolonged.

T 8. Military Prison ¢m Aleatsag leland, San Franciseo Bay—Made by B, E. Meaville wiih
Predar Yila, Mo, B
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Ilnslralisg
Conatruclion of
Telephelo
A trachmend

Again, the magnification has s direct bearing upon the size of the plate covered. With
otherwise equal conditions as to equivnlent focus, relative nperture, ote., ns the magnifica-
tion decreases, there will be & proportionate decrease in the aren of the field, that s to say,
with & higher magnification the plate will be more fully eovered than with a lower one,
This ks due to the fact that in the lower magnification the mounting cuts off the marginal
raya and thus prevents the plate from being fully covered.

Cur Telephota is thoroughly corrected for spherical and chromatic aberrations, so that
with proper manipulation, good results are assured. The negative lens (Telephoto) is
mounted in a tube adjustable by meanz of a apiral device. The tube iz graduated to
indicate the varying magnifications which can be obtained. The photegraphic objective
gerews into the front of the tube at the end opposite the Telephoto lens, We list Tele-
photes suitzble for use with lenses of from 6 to 14 inches equivalent foeus,

The time of exposure required for Telephoto combinations can be found by multi-
plying the time that would be required by the positive element alone by the square of
the magnification used.

For instanee: the exposure for Mo, 16 Tessar Ie with stop F:16 may be b4 second;
with a magnification 3x, the expasure would have to be 9 times longer, 1. e, 4 14 zeconds,
and with & magnification 8x, an exposure of 64 x 14=32 seconds.

TELE- AT THEEE AT Elumr

TELE- AT THREE AT FlIT
Posrmivk Tasd ) saoxmmcars aominearn,| DommiiE LERE sl ManmimicaT R MaanirEraTe
Equivall Negs  [maee|Bellows 1mape| leflows Equival's Xegs | Imsge Bellows Imsge Bellows
BT e g Forus  mifve Clrele | Draw Chrele| Desw | Nomber Feems  ailve (Uirvle  Evrawr (Llrele Difaw
Iiches |Fhein'l Tehees| Tiehea Tnehies 1oeckes Tnces  Flem'n Imehes [nehes Tnedes Enehes
15 e LG ] [ [1 16 18 10 YVila Tig 3 1 Ly IThE | 1954
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Im thio above tabls will e lousd che combinations which we recomanend, together wich the magnlieation
] bellows draw fer the bwe extreme magnifications, See price Bst on page 61,

1. &, MiFizry Priven on Aleatras Ialoed-—58ads by B. B, Merville wiih Profar Vile Mo, & and
Telephato Attachment, 8X Magnification
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We are indebted to Dr. Julius Martin and the Photo Miniature for per-
mission to reproduce thiz diagram and accompanying explanation:

ANGLE OF VIEW

A Diagram Showing the Angle of
View Included on Plates 314 x 414 to
11 x 14, by Lenses of Different Focal

Lengths from 3 to 15 inches.

Touse the diagram,
follow the horizontal
line, which indicates
the baze measure-
ment of the plate to

be u=zed, until it in-

=

tersects the wvertical

.3,?\;}‘:3‘

line, which indicates 7]

Sl
LW T

I

the foeal length of the 774

AR
TRIN TS

[

L

lens used. At this in- —

tersection, take the |—
nearest angular line
and follow it to the

arc at the side of the
diagram. Here the

Fi

|

angleof view inecloded iy Q“i
b

by the lens upon the

plate to be used iz ex-

AFTFI]

pressed in degrees.

A A A ¥

il |

Examples: What
angle of view will be

ral I
S TF

pr

included by a G-inch

=
.l"'.r"|.|"'r.|"

| i
i

lens upon the longest
way of a 5x7 plate?
On the wvertical line
find the figure 7; fol-

low this line until it cuts the line figured 5
at the lower or upper horizontal line, At
the point of intersection follow the angular
line to the are and the angle included is
seen to be T0%, In the same way it is seen
that the same lens, used on the narrow
base (5-in.) of the plate, includes an angle

5

of about 529, while used on a plate whoze baze measures 12 inches, we get

an angle of 100°,

Table Showing Angular Field Covered with Different Focal Lengths
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BAUSCH &' LOMB OPITICAL COMPANY

PRICE LISTS

BAUSCH & LOMB PHOTOGRAPHIC LENSES
TESSAR Ic, F:4.5—The Lens for Speed

e of Flate Bize of III._“' Egidvaleat Diamaler Lns I":u ];h.':lt:l}::r
Cote Word | o | Copmed yh | Gormpd i | BRI PSS miiin | o
Incles Inches CHaphragm ,“, <ZF
M, Pribewn
Habii i | 23x 335| 3l4x 814 a4 4 [g42.00 1 | % G5 00
Hagma 13 | 21x 31¢| A4gx 414 414 144 45 06 | 1 LIS
Hajfler 14 dx 4| 4 x B 514 145 B2 B0 | 1| T5.50
Huagden 1a 4 x 6 -I_!.-'.'i':l: Glq Gilg 114 62 50 2 5750
Haggle 1| B x 7T b x 8 T4 1 Th.o00 | 2 100,00
Hﬂi:! 16 §F x 8 Glax 8L Sﬁ 1 o 50 | & 119, 5
Hairen 17 flax Bl 3 x10 9% 2 147 .50 & | 174, 50
Hakim 18 | 8 x10 (10 %12 | 1% | 2H | 200 00
Halherd 16 10 x12 11 xi4 IGH B3g 267 . 50
Halfer 10 |11 =x14 12 xlE 1634 3 26 00
Halfeore 20 14 x%1T 16 =18 10y 4y 4B, 00

For matehing lesses lor viereestopis work, add §4.00 to e price of (e lenses,
Each lens i furnished in a case which protecis [t frem infury. Lens eap asd flanpe ame included,
When oediring lesaes 03 B (Uted with ahuttes, by Eeligraph, specily Volute in sddition to the cods word

fer the size of leas,
Tessar Le is fusradshed s Sunk Mownt in Sizes 14 a=d 15, &t an extra charge of SL15 for No. 14 and 35,58
for Mo, 185,  Negulsr barrel is mot included. When esdering, add Sunk to code wead or catalog number,

TESSAR Ic, F:3.5—Fer Morien Picture Capreras
In Barrel with Iris Ddaphrogm

Catalog Cawers ak Equivalent Fecus

Code Word Bijurod Mo, Full Opening oy = Drimmter Price
Hack Fi356 | 1 xl 2 40 i 5750
Hade F35 | 1la x4 i 75 i 4500
Hargle Fid5 | ixl 1% a2 10,00

In Spiral Focusing Mount

Code Weed | spma | Oplr |  Commar | PSSP | orumeter’ | Prie
5 ; - Im, Al
Hackfocus 3.5 1 Bixl 2 50 2 12 B
Hudefocns Fa.5 ia 14 x1y ) 75 S0, (e
Hanglefoeus | Fi 5 ix1l 134 az 45 ik

In Tubes for Rack and Pinion Mount
[(Hask armd Pinlan Mewnt Exira)
5 v Equivale u
Code Word | Speed | Chidlox rﬁm‘.’.g ;N e F:" Diameter  Priee
-9 .,
Hackracik F:3.5 1 Bxl 2 50 | s12.50
Haderaek F:a.5 in 1l x 1Y% 3 T8 i Tlb . (i
Rack and Pinlon Mount—Complete with flange, suitable for lenses in above

table or in connection with adapter below, for Tessar Ic Mos, 15, 15a . . . .80
Lens Hood Ari : ¢ R
MAdaprer for ltﬂ-ﬂﬂ- ]‘-T-:. 15 -u»r 16&. mh o B s L ] : 4. 00



BAUSCH & LOMB OPIICAL COMPANY

TESSAR Ilb, F:6.3—The Lens for Hand Camerar

i : In Valuie
Riww af T Saea ol Plate . - L il -
Code Word | Ma Covered with | Covered with e o Tt | Barrel with Skhar el
X J Flopa F:0.3 Bmallér Slopa T T i Irid REDE
[ashiva [nches IHaphragem o
Hap 2 Blyx 3y | 3lax g 3 b W] F d2.50% 1
Hailux 3 Slox 3y Al4x 419 43 {-5 1260 | 1 & 45 G0
Halogen 4 Ax dk| 4 x 6 G f 45 00 | 1 Tk (b
Halomes & 4 x & | S 6l 14y 47 &0 | 1 TG
Halser el Blx M) 6 x 7 1Ty 151 a0 1 b LI ]
Halgard ba|l B = 1 E x B T 1% G DD 2 EILII]1)
Hamble L i x 8 Glgx Blg B3 L% 50000 2 R, (4
Hamlef i glix B B %10 1 14 07 6 2 132 50
Hanmock 8 | &8 xlb 10 =13 12 2 160, 00 3 157
Hamper B |10 xl2 12. x1& 1414 2%q G003 232 00
Hamnlar fa 11 x14 14 =17 IEi-% EE w47 .50
Hamndbill m 14 =xi7 165 =20 19+% 3 25
Handael 11 |1& =xZ0 20 x24 23y 3+ A7 b

For matshing loesis {or slerrsacopic work, add $00) Ls the paise & the betisia,

Fach baris i furnlshed In & cass which preiects | lros Injury. lLons eap and Dange s incudod.

When ordering benses fitied with shutter, by telograph, specily Vialule in additien to the code word lor tha
wize of bens

sZapplied in cells for use on Vsl Pocket Eodak,

Vila CONVERTIBLE PROTAR—F:6.3-F:7.7
The Merr Univermal Lens Made

Combinations

. = Im Waoluea
Siee of Plabe [ gool or prags of Single t-ith Lens &nd Ahustter
Cede Word | Na. LMEIIL'"E isﬂfﬁ.r:ih mlmmﬂm “.‘L'.‘l‘.“ :*Td Jmﬁti.“th s
) ""]P""”“}n" Inehes Front | Tacx | Yoo [Maphragm
. T s Inches Mo, Price
Hem 1| A= 344 Sig= A% Tl T 414 6.3 B G05.00 | 1 £ S%5.00
Hemalin = 2 Ell/é:t di4i 4 x b fag 'I'F: -i_l/é 7.0 65350 1 91 G
Hemualile 1 4 x & 43 x 6l 11| T & |T.T a0 i A5 D
Heman 4/ 4d x 5 434 x Blgl B3y | 8y ﬁg 6.3 200 1 a5,
Hm{pﬂf bl difx 69 K x T 114% | B%| & .0 R | 1 100,50
Hemisec G 44ix 64 6 x T 133 | 83| 6l 7.7 b ‘."I 113 54
ermitoote | 7 dlgx TY B x B 1140 | 114 B3 6.3 Wy | 1| 107 (M
Hemlock | (BY 6 x T Glex 814 18347 | 11 % T .0 G40 | & | 119, 00°
Hempen | 0 6 x 8 Glax Hlal 163% | 11 T | 7.7 110.60 | 2| 1356.50
Henbane |10 & x 8 T = B | 18% |13 Tig 4.8 10%. 00 | 2| 148, 04
Heuodie 11| 6ix 814 & x10 | 15]}'5 13 gls 7.0 119.50 2| T4, 50
Hepar 12| §lax 8l 8 x10 | 1BAE! 1345 S 1T.7| 147.00 & | 174 .00
Hepattea | 18 | 624x 81 B8 x10 | 16 16 Big | 6.8 LEG.00 2| 161. 0«
Heplod |7 - 8 10 xIi2 18 IEE 14 T.0| 16350 | 3| 190,50
Heplore (1|7 x & |10 x12 w3k | 16 103 7.7 1200 | 3| 419.00
Heptode 187 % 10 x12 1815 IEE IDE 6.3 100,00 2 217 .00
Hergldie {17 | 8 x10 |11 x14 ﬂi';a; 18 11 T.0 218.30 | 3 | 245,50
Herand 15| 8 x10 |11 =xI4 -y T IEIE' 124 | 7.7 267.00 | & | 281.00
Herbage 19| 8 x10 12 x18 |23y | 2340 134 | 6.3| 200.00 | 3| 267040
Herbar 2010 xi12 |14 x17 2lg | By Hf‘.; T.0| 278:50 | 3| 3053.50
Herd =210 xlE 116 x18 2The BTV 165 | 6.3 E12.00 | 3| 339,00
Herdic [25(10 x12 1T x4 ﬂﬂ%{ 31}%{ 1844 | 6.3 42000 !
Hereon 2511 =xi4 |18 x22 A3%¢ 4314 2014 6.3 L0300
Heresy i:ﬂ 12 xl1& &2 =xEY J91f 39 =iy | 6.3 M3.00

*No, T Vebabe & bere regulasrly supplisd, IT (8 = desfred to use tho lens om 8 hend cxmeea and Mo, 2 Voluts
I mol wanbed, W ean adapt the Mo, 1 Volule by reducing the diameter of tho lens. This B 50 way affects
e mpeedd of (e comblpation. I ordering, kisdly speeily whothes No. | oF Mo, 2 Valuls & 1o ba famished.

g1 |




BAUSCH &' LOMB OPITICAL COMPANY

VII PROTAR—F:12.5

3 H F | Ia Valute
Blze o Plale = She of Plite | Eaalvalonll Badk THams-| Lens asd
Covered with | Covered with | F'::;m Foegs | r of | Barrel with Bhutter

Code Word | Mo, g Pa2s | Swall Slegs T Without Barrel
inehes Ieshis Inches |Inches |, s | Dispheagm g
] Heetor 1 4%x 6 6 x T T | 3| 3 (s 3850135050
Hederic | 2 5 x 7 | 6Mx 84| 8% | sdg| 3 40,00 | 1| 63.00
Hedonic 3 6Wix BW 10 =x12 1% 1214 144 46 4 | 1 L
Heelleas 4 8 xlb 11 =xl14 1333 | 15 135 afi Gy 2 51, 50
Hegge B 10 x12 |12 x14 167 |17TM 13 73.00 | 2| 98.00
CIréns g 11 x1ia 16 =x18 1814 olg | 1 3& 100 50 @ = 1323 5
Helena 7112 xl& 18 x32 e Eﬁﬁ ' 125 o & 154G 00
Heliean 5 183 x1& o xEY :.;"H-ﬁ | | Egz 167 500 3 [ LY i
Heliolype 9 16 x18 24 =x30 8035 |34 |2 251 0
Helix ia 16 x20 2T xd3d | B3 [dTlg| 8l HALY
Helmatd 11 183 xi 30 x4 A48 g A3 4 | 33 B ]

For malching lensss [or sléremecpic work, sdd $400 Lo tbes priee of Che b
Whes ordering lenses figted with shusier, by telepmph, specily Valuir, In additlon to the code word for
the size of lena
Each bens b furnlsbed in o ease which protects (8 from injury, Lens eap, flange and sorecn reg Qo ray fAler
ure Included.
1 The diaphragm seale & gradeited Qoe snch [oral leagih.

C SET—BAUSCH & LOMB CONVERTIBLE PROTAR Vlla

With barrel in ense, F1F0.00.  Cods word, /Hermes,
Fitted wish slumirum Velgtes Shutfer, b cass, witkssl Baseel, 155000,

Sries Mo :frnfdr-lpll-:; EqurivaLest Foovs oF Lexses o8 IHcHes 2l
u"‘;'::bf.:w | Pronelens | Bask Lens | Combined Poeus
VII 3 Py i | Fize
' 1. | = LA
F 8 x10 158 | Fi2.5
o 44 x Blg 1144 Y3z o F:7.0
Vila | 6 digx 64 1334 b B L FiTq
8 x 7T 1324 114 i F:7.7

* Larper plates covered with emaller slogm,

D SET—BAUSCH & LOMB CONVERTIBLE PROTAR Vlla

With barre] b case, $253.50, Code word, ot
Fitted with alussinues Velote Shutter, in erie, without barrel, §233.50,

Sizer of Mate Egurvalest Foovs or Lessss 13 Incems
; Covered with .
Rprien Ho. Lanpist Stope® Spesd
| Tneehisa Froat Lans Back Laem | Combined Focus

3 Glgx Blg e 11 F:12.5
. VII 4 £ x1b0 1% F:12.6
i & 0 x1Z e Iﬁf.: F:12.5
[} 11 xI4 18 5 F:12.5

5 b 5T 13 11 % T F:T.0

b E = B 16+ 114% T4 F:T4

VII i B x & 1834 11+% s F:T.7

- 11 Glix By 16 1344 Rlg F:7.0

12 Glax Slg 1845 1354 lg i

14 g 1814 164% 14 F:7.0

® Larger plates eowered with smalles stogs



BAUSCH & LOMB OPITICAL COMPANY

MEDIUM WIDE ANGLE—Series 1V, F:12.5

Lol Wonrd B,

Harden |
Hardogk 2
Harem 3
Hark +
Harmel ]
Harmonic i
Harnezs F)
Harpoon 5
Harrow b
Hari 10

Sixe of Flute

Covened with
Stop Fr12.5

Inichan

Siee ol Flate Dismoter | Leza snd |

Covered with EWFI'““"'"‘ o
Bmall Staqm

Inches Inchees Techin
3l4x 834 24 3%
4 x B 3% !E
5§ x T 41 -
Blix 81§ 3
g8 xl0 T E
12 x1& [EEY 1
& =20 15 !§
18 xZ 2348 b
24 x30 5 a4

28 x86 | 483g 3t

1D G = B G B S
i R e O RS

iz
=3

LIl

For matehing lesses lor stiresscoplo work, add $4.00 to the prise of the lsees,
'When ordering lenses fitted with shubter, by telepraph, specily Viohote [n addition te the sodo word for the

Elzn of lena.

2rEEzss

I Viluls
Bhutter
Withsit Harrel

SEgeras
EEEEEE:s

|

Fach lems Is furedahed (2 8 case which protects [t frees Injury. Laws cap and lange are nchaded.

Hizs of Plats

Coda Word | Ko, L‘;':":;i:::h
Inehis
Hawleur 1 d = G
Harildar 2 Eoox ¥

Hawk 3 Glix A4
Haybole 4 | & x10
Hagtian & |10 x1E
Hazle 4 |11 =x14
Healih i pld xlb
Heardd an 16 x18
Healken H1l4 xI1F
Heaee 8 16 xIB
Heben 1 |20 =x26

Siro of Plaie . D s s
l'_'hni'lud with Eq;;‘;"-‘“ of
emnll SHEo Lt
]ﬂﬂ‘“m | Inchea Tnches
diix Gly 3
edx syl ik ¥
8 x10 G | L)
11 x14 T2 i
14 x17 8l g
18 %22 | 104 1%
20 x24 mii 115
2 227 | 158 | 1%
1T x20 18 1¢y
22 27 245 114
M ox3 an g o

EXTREME WIDE ANGLE—Series V, F:18

For Eatching bnasa for sfemeoscopie work, add 2600 1o the price of ile lonsra.

When ordering benses ftted with shatter, by telegraph, specify Volwls in addition te code word fac the

Laar g |;hva:-u:a
: ugs
E"]‘r::""'h | Without Barrsd
IHaghragm T Pries
$ 31.00 | 1|8 54.00

1,00 | 1 ol O
I7.60 | 1 G, Sy
4650 | 1 G, 50
Pri I B | R1.50
a2.00 1 Hi O
ST.00 1| 110,00
115,540 | 1| 128 50
116 .50 | 1 135, G
| 166.00 | 2 190,
TR0.00 3 357040
iz

of lesce. Each lens s furnished in & cass which protests it from injury. Lens cap and flsnge are incheded

BAUSCH & LOMB PROCESS ANASTIGMAT—F:10

Cisdin Word

Kernel
Kerxlo
Heeler
Keaee

M

(R Fﬁ

Focim,
Inehes

Covors for
Equivaleni 11.1T!Dr e
':'I"d“":' Reproduction, |
Inchea
[ -
145 11 x 14
134 12x 158
2 14 x 17
255 20 x 24

L &0 ]

Cavers lor
Hedwetion,

Inches

Ex10
1l x 12
12 x 15
16 x 20

Frita
|

£120. 00
13 00
175. 00
250. 00




BAUSCH & LOMB OPTICAL COMPANY

TELEPHOTO ATTACHMENT

e Ward Blo, ¥ Tred Fitted 1o Bawsch £ Fitted to Lomoes o

Lomb Lenses Ceibeir MManulaetans
H:_'ddm 2 23y b= Ll 5 A1 . b
Hieram 3 i 446, 0n 4950
Highly 4 4 57 .60 T, O

In every Instance kenses shoukd be sent Lo us b seowre correct nd justeent in flting Telephoto Attachments

BAUSCH & LOMB CONDENSERS FOR ENLARGING

. » IMamater in Foeoui in O Lazes Pakr of Lensss

Cada Word Ho. Trichamn Tnctes Irsimoun e 3 cagmibad
Hispanie [FA 1] 6 Lg 10 2075 240 My
”i_apl'd' I 8 12 1k, &l ERL ]
Hist 9D 9 14 18, 50 1200
Hisloid [111] 10 15 22 00 &4, 00
Hislrion 121 12 18 40 0 G2 0o
Hiefozyne 141 14 21 & 00 12%. 00

I celegraph ordors pdd the word MWouniod to code word whes |eoses ane desired mounted
(B pare o state dismeler of lons when ondering.)

VOLUTE SHUTTER

Ficted to Other

Wil Take 2 Yolube Fiibid o Léaa or Dur
Codo Word | No. | Lonsss with "'.?:::::L“ Shutter Char Lens—  Lana fitted to
Dipaning of nly Add fither hutter
| Heal—Add
Hiteh 1 1 1 gee. to Vsosee, 225, 00 &4.50 #4600
Hiller 2 1% 1 see. to Voo see,  25.00 5. 50 700
Hire 3 ;] 1 s, to Y55 soo, a7 .00 .00 550

Cable release regalurly sappBied: if balb and hoso are predemred, speeily with ordes.

BRASS FLANGES FOR BAUSCH & LOMB LENSES

Diinmatar, Il1 I 13| 2 |2 2ls | 2 :,! dkg | 4 (44| B
FPrice, ecach | 20.55 51,15 81, 4!.!!'!?:!.4“ 0%l ':-:I Wk $3.00 231,75 54, rﬂiuuﬂiﬁﬂ:ﬂltq i

CAPS FOR BAUSCH & LOMB LENSES

Diameter, Inches 14 I& 1H 2 2oy 1
Price, each . . . . | 20080 | 8065 | 20070 | £0.70 | 2055 | B0

5
Diameter, Inches 31y 284 374 445 4% A7
Frice, each . . . B0 3125 B1A00 S0 B160 0 E1LTH
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