



























































Selecting the proper focal length

according to film size

2 X = Telephoto

2
<? ““o\
o b
A
2
1 X = Wide field (Symmar)
Long side plus short side for Portraits
TABLE OF NEGATIVE DIAGONALS
diagonal
film size inches mm
35mm (15/16"x1-7/16") 1% 45
2%"x 2V 3- 3/16 80
24'"'x 3" 3-15/16 100
4 x 5" 6% 161
5 x 77 8% 219
8" x10” 12% 323
117 x14" 177% 453

To convert mm to inches divide by 25.4

50

65

75

90
105
120
135
150
165
180
210
240
270
300
360
420
480

CONVERSION TABLE
mm to inches

nches
2
2%
3
32
4%
4%
5%
6
6%
7%
8%
92
10%
12
14%
16%
19

*Maximum Movements of the Symmar £/6.8

100mm.
135mm.
150mm.
180mm.
210mm.
240mm.
300mm.
360mm.

45 St 8x10" 11 %14
b a b | a b a b

*Maximu

m Movements of the Super-Angulon f/8

Focal

Length

56x72mm ' 2% x3%" 4" x5" 5"x7" 8"x10" 117x14"

a b| a b a b

*Maximum Movements of the Angulon £/6.8

45 o 8x10" 11051 4
a b a b | a b a b

*Maximum possible movement in mm. at f/22. The
values given apply to horizontal pictures. For verti-
cal pictures, values “a’ and b must be reversed.
For a combination of vertical and horizontal move-

ment, the values will decrease.
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SCHNEIDER REPRO-CLARON

The Ultimate In Fine Correction

A new process lens developed primarily for the graphic arts indus-
try . . . designed for extreme close-up photography when an abso-
lutely flat field 1:1 reproduction is required.

The ultimate in fine correction . . . will satisfy even the most exacting
demands for maximum color correction over the entire spectrum.

A truly valuable investment for technical close-ups . . . accurate

reproductions of the finest line detail . . . small machine parts . . .

clinical photography . . . scientific and engineering projects, where

T LA there can be no compromise with perfect definition and contrast
v T quality.

o ® e
T s

In focal lengths of 210mm. or longer, the Repro-Claron is available
in special barrels that are constructed to take an unusual patented
removable Waterhouse rotary diaphragm. Provision has been made,
too for plug-in filters, so essential for graphic arts reproduction pur-
poses.

REPRO-CLARON IN BARREL

Focal Length, Speed Barrel Code Tax List
55mm. /8 (2¥&in.) Regular barrel Yueti 1279-11* 127-22 115.00*

135mm. /8 (5%in.) Regular barrel Yuveub ... Ll 120.00
210mm. f/9 (8%in.) Process barrel Yuewf ... L. 155.00
305mm. /9 (12in.) Process barrel Yuexp = swsmess 0 ateems 215.00
355mm. /9 (14in.) Process barrel Yueyu  ...... ... 240.00
420mm. f/9 (16%in.) Process barrel Yufaw ... L. 280.00
485mm. /9 (19in.) Process barrel Yufea ... L. 300.00
610mm. f/9 (24in.) Process barrel Yufgi ... L. 395.00

*Includes tax.

REPRO-CLARON IN SHUTTER

Focal Length, Speed Shutter Code List
55mm. f/8 (2%in.) C’P'R. Mx/Croo Yueba 12100-00 150.00
135mm. /8 (5%in.) C’P'R. Mx/Croo Yuecl 12103-39 155.00
210mm. /9 (8%in.) C’P'R. Mx/Cro Yuedc 12123-40 185.00
305mm. /9 (12in.) C'P’'R. Mx/CRI Yuefk 12170-09 255.00
355mm. f/9 (14in.) C’P'/R. Mx/CRII Yuegi 12223-45 335.00
420mm. /9 (16%in.) C'P'D. Ex/CDIII Yuehj 12266-80 400.00
485mm. /9 (19in.) C'P'D. Ex/CDIV Yuein 12315-00 420.00
610mm. /9 (24in.) C'P'D. Ex/CDV Yuejo 12390-00 520.00

BURLEIGH BROOKS IINC.
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... For Perfect Definition and Contrast Quality

REVOLVING WATERHOUSE STOPS
FOR REPRO-CLARON LENSES
IN PROCESS BARRELS

GELATINE FILTER HOLDER
FOR REPRO-CLARON LENSES
IN PROCESS BARRELS

SPECIAL CASES FOR
REPRO-CLARON LENSES

For 210mm.
For 305mm.
For 355mm.
For 420mm.
For 485mm.
For 610mm.

For 210mm.
For 305mm.
For 355mm.
For 420mm.
For 485mm.
For 610mm.

For 210mm.
For 305mm.
For 355mm.
For 420mm.
For 485mm.
For 610mm.

lens
lens
lens
lens
lens

lens

lens
lens
lens
lens
lens

lens

lens
lens
lens
lens
lens

lens

Code
Yufjy
Yutke
Yufmo
Yufon
Yufyd

Yueei

Code
Yuemd
Yuemd
Yuenr
Yneot
Yuety
Yuery

1211-00
1211-00
1211-00
1211-00
1213-34
1217-00

123-67
123-67
124-34
124-77
125-44
126-50

125-97
125-97
126-97
126-97
128-34
129-17

SCHNEIDRERER L.ENS ES
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List
16.50
16.50
16.50
16.50
20.00
20.50

List

5.50
5.50
6.50
7.15
8.15
9.75

List

8.95

8.95
10.45
10.45
12.50
13.75




In recent times repeated references have been made
in the technical literature to a “new” electronic testing
method for determining the picture-making quality of
photographic lenses.

The concept has been variously identified as “optical
transfer function,” “contrast transfer function,” and
“spatial frequency response,” as well as the more
widely accepted term “frequency response function.”
This last is the one presently used by the West German
optical industry.

The idea and methodology have been known and
discussed in technical circles for more than 10 years
now, but the amateur photographic public only now
is beginning to hear about it in product advertising. A
general clarification of the basic principles seems nec-
essary.

Up to now the performance of a photographic lens
generally has been determined by its resolution capa-
bilities or its measured “resolving power’—frequently
incorrectly. In practice, this is the ability of a lens to
reproduce on a film emulsion the images of two ob-
jects which are situated very close to each other (such
as the laths of a very narrow lattice fence) in a man-
ner that permits the object to be seen clearly separated
in the resulting ‘photograph. This is why photogra-
phers sometimes refer to the “separation capabilities”
of a lens.

Assuming that the lattice work of our test fence is
absolutely white, the resolution test method does not
tell us whether the lens has distinguished a slight or
a great brightness difference between the white laths
and the background space which possibly may be
darker.

This brightness difference is called “contrast.” it was
12 years ago when | first called attention to the fact
that contrast is as important as resolving power for
the determination of picture quality — particularly
since the resolution of high quality lenses is generally
higher than that of normal film emulsions.

Contrast Important

Since 1950 our company has been working primari-
ly on the factors that increase the photographic con-
trast rendition of lenses. It always has been known
that the better a lens is corrected for inherent optical
aberrations, the better its contrast performance. It also
has been shown in the course of development that
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Curve of lens performance, as derived by the FRF method.
Resolution (in lines/mm) is along horizontal axis, contrast
is marked on vertical axis.

“FREF-

The Electronic Approach <

To Better Lens Quality

lens systems with very high contrast characteristics
usually show somewhat lower resolution capabilities.
The latter is not of great importance, however, be-
cause these systems usually are far ahead of the film
in resolution.

In 1945 a theoretical paper by Duffieux appeared
in France which did not get much attention at the be-
ginning. It discussed the basis of contrast rendition in
optical picture reproduction.

After this it was primarily the work of television
firms — notably the RCA research organization in
Camden, N.J., headed by Dr. Otto Schade — which
proved that the photographic lenses used in TV cam-
eras at the time provided too much unnecessary re-
solving power but not enough contrast.

Beginning in 1952 Dr. Schade undertook a system-
atic exploration of the entire problem, starting out
with the imaging of the white lattice test pattern, by
the photographic lens, on the photo cathode image
tube of the TV camera, and proceeding through the
electronic mechanism of the system to the reproduc-
tion of the television image of the lattice on the oscil-
loscope screen. The latter can be roughly compared to
a cathode ray oscillograph.

Scientists Agree

Dr. Schade’s results and later the results of other
scientists — at the Bell Laboratories in the U.S.A,, the
Institute for Applied Optics in Rochester, the Institute
of Optics in Paris, the Federal Physical-Technical In-
stitute in West Germany, the Bureau of Standards in
Washington, D.C., and at the development labora-
tories of various photographic lens manufacturers —
pointed to the possibility of evaluating both the re-
solving power and the contrast rendition of lenses by
scanning with a photo-cathode image-recording tube
the picture of the test subject produced by the partic-
ular lens.

Let us go back again to our lattice fence test subject.
When we reduce the distance between the laths to an
infinitesimally small separation, we eventually come
to the point where the lens no longer can image the
laths individually — the fence is reproduced as an
even, grey, surface. Here we have reached the reso-
lution “threshold value” of the particular lens, and
further contrast characteristic tests are meaningless.

Of great importance, however, was the realization
that some lens systems showed extremely high con-
trast rendition when the slats of the test lattice were
moderately separated. In other words these lens sys-
tems had a combination of high contrast and medium
resolution capability, which is demonstrated on the
cathode ray oscillograph by a large high curve. It was
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Here presented for the first time are some of the
basic facts about frequency response function,
pioneered in the U.S.A. by RCA
by
HANS JOSEPH SCHNEIDER

Jos. Schneider & Co., Kreuznach

Reprinted with permission from Camera Industries of W. Germany

found that this high contrast decreased as the spaces
between the lattice work were narrowed — somewhat
like an exponential function.

With some lenses the contrast rendition, as observed
on the oscilloscope screen, remained high for a long
time — as the lattice work was narrowed to a point
of high resolution. With other types of lenses it was
found that the contrast rendition decreased very rap-
idly at the large separation of the laths (low resolu-
tion), but very slowly up to points of very high resolu-
tion.

The important question now was which of the two
lens types was better suited to producing optimum pic-
ture quality.

A whole series of methods, developed in the 1950's
in the United States, France, Germany, Japan and
particularly in Sweden, created means of constantly
changing the lath separation distances. In our own
firm, we have developed a somewhat different test
method beginning in 1954 (used in continuous produc-
tion control since 1959).

This method enables us to show the complete behav-
ior of the lens in regard to both resolution and con-
trast (the summation of all residual lens aberrations)
in the form of a curve on the cathode-ray oscilloscope
screen. In a sense this is quite similar to the electro-
cardiogram the physician takes of the human heart
function: the shapes of the curves and the heights of
the peaks and depths indicate correct or faulty func-
tioning.

This was the first time we were able to produce an
absolutely objective, electronically measurable picture
of the total quality of a lens — on a TV tube which
could be photographed for further study and evalua-
tion.

No longer were we dependent on the variable prop-
erties of photographic emulsions and on hard-to-
reproduce processing conditions. In practice our “elec-
tro-cardiogram of optical behavior” is recorded elec-
trically by a graph writer on a 30 x 30 c¢m sheet of
coordinate paper with millimeter rulings. In addition
we continued our usual strict determination of individ-
val optical faults like spherical aberration, astigma-
tism, axial and lateral chromatic aberrations, and dis-
tortion as well as resolving power.

Although our firm treated these matters as extreme-
ly confidential in the beginning, we soon found that
our friends in West Germany and elsewhere—particu-
larly in the United States—also were using this elec-
tronic method in their lens development procedures.
A lively exchange of information and experiences en-
sued at the recent International Congress of Optical
Engineers.

It was principally the American television people
who contributed so decisively to this new method of
picture-quality determination—because as world pio-
neers in their field they were forced by necessity to
find lenses best suited to their purposes among those
available.

It is impossible to overestimate the importance of
Dr. Schade’s work in paving the way for the break-
through and of the cooperation between the optical
laboratories of leading universities and various indus-
trial firms in refining the techniques in use today.

The next step was the immediate evaluation of the
electronically “written” curves for use in the mathe-
matical formulations of new lens designs. This neces-
sitated a special electronic analysis of the curves with
considerable work involved on the theoretical and the
practical side.

Dramatic Results

It would go far beyond the scope of this article (in-
tended only to outline basic principles) to go into fur-
ther explanations of the complicated and involved
mathematical and electronic processes.

| only want to state, for the record, that the end re-
sults have brought our company, since the end of the
1950's, a long step toward better optical systems for
photography. It is evident now that our present “elec-
tro-cardiogram” of the lens has shown up and permit-
ted the correction of optical faults which could not
have been correctly analyzed by the best of our for-
mer methods of classical aberration analysis. The ad-
vantage accrues to the consumer.

For several years now the frequency response func-
tion approach has been the technical standard of
many lens manufacturers, even though it has just been
discovered by advertising copywriters.

This method is of special importance in designing
lenses of variable focal length (zoom lenses), because
it has eliminated the need for making large numbers
of photographic measuring pictures. Through electron-
ics it is possible to observe constantly the frequency
response curve on the oscilloscope while moving a lens
through its entire focal length range.

It was largely due to this facility that our Variogon
lens construction could achieve its exceptional and
widely recognized picture qualities.

Our achievements to date are only the beginning.
The method of frequency response function can be ap-
plied much further and it is already opening up new
and exciting optical horizons.

Set-up for “FRF” testing photographic lenses: At left, next to techni-
cian, is light source, then lens, collimator and oscilloscope. Note pic-
ture on oscilloscope tube bears similarity to curve on page 24.
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Available Soon!
2 NEW LENSES

For 16mm.

Movie Cameras

SCHNEIDER
VARIOGON f{/2

Zooms from 16mm. to 80mm.
(58in. To 3Vain.)

ANGULAR FIELDS

Focal Height of Width of Diagonal
Length Image Image of Image
16mm. 36° 43
40mm. 15° 18
80mm. 7.4° 9

AR
t — o
o o0 o

— - For 35mm.
e B Single Lens Reflex Cameras
=l ) SCHNEIDER
TELE-VARIOGON {/4
E% Zooms from 80mm. to 240mm.
(3V4in. To 9%in.)
ANGULAR FIELDS
Focal Height of Width of Diagonal
Length Image Image of Image
== P A
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BURLEIGH BROOKS, INC.

420 GRAND AVENUE ENGLEWOOD, N. J.
(201) LO 9-8400 New York direct line (212) BR 9-9085

BRANCHES

NEW YORK CITY
Showroom . . . Handles owner repairs only

54 West 46th Street . ... .. ..

(201) JUdson 6-4955

MIDWEST: Chicago, lllinois

Showroom . . . Warehouse . . . Repairs

608 South Dearborn St. ... .. (312) HArrison 6-0722
SOUTHEAST: Atlanta, Georgia

Showroom . . . Warehouse . . . Repairs

2257 Cascade Road, S.W. ... (404) Phone 755-2536
SOUTHWEST: Dallas 7, Texas
Warehouse . . . Repairs

2110 Irving Boulevard ... ... (214) Riverside 7-9708

WEST COAST: Hollywood 38, California
Showroom . .. Warehouse

6715 Melrose Ave. .. .............. 933-8284

Inquiries and orders may be directed to any of our
branch offices; however, all payments and questions
pertaining to payments must be directed to our main

office in Englewood, New Jersey.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

ORDERS: Describe each item fully. When ordering
lenses, indicate focal length, speed, barrel or shutter.
Telephone or telegraph orders must be confirmed. Col-
lect telegrams and telephone calls will not be ac-
cepted. Please use code words on telegraph orders
where possible. All merchandise not shipped will
be back-ordered unless otherwise instructed. Federal
excise tax is charged where applicable. Tax exemp-
tion is allowable only upon presentation of properly
validated tax exemption certificate. Designs, materials,
prices and discounts may be changed for total or part
of order without notice. Sorry, but we cannot process
charge account orders, for amounts under $2.00.

DROP SHIPMENTS: We will make drop shipments only

on special request where an emergency exists. A 10%
surcharge for handling will be made.

RETURNS: Burleigh Brooks will not accept responsibility
for any goods returned for any reason without an au-
thorization in writing from the Englewood, New Jersey
headquarters. SALESMEN ARE NOT AUTHORIZED TO
APPROVE OR ACCEPT RETURNS. ALL TRANSPORTA-
TION CHARGES ON RETURNS MUST BE PREPAID. Any
unauthorized return may be refused. Costs of collect
shipments will be charged back, and we will make a
restocking charge of 10% on all merchandise accepted
for credit that has been in the dealers stock in excess
of 30 days.

PAYMENT: All orders will be filled on a C.O.D. or cash
in advance basis where credit status has not been de-
termined. Payment should be made only against in-
voices emanating from Englewood, New Jersey.
Branch offices only furnish advice as to merchandise
shipped. On established accounts, all bills are due and
payable NET after the 10th of the following month.
If your remittance reaches us on or before the 10th of
the month, you may deduct a 2% cash discount, except
on repair invoices. Anticipation discount not allowed.
Any item shipped after the 25th of the month will be
dated as of the following month. All accounts are in-
sured by American Credit Indemnity Insurance Co. We
are required to refer accounts that are over 90 days
past due to the Company for collection.

GUARANTEE: Burleigh Brooks products are warranted
to be of good workmanship and material. If defective
material is still within the warranty period, it will be
repaired or replaced at the discretion of Burleigh
Brooks, providing it is returned prepaid directly to the
main office or an authorized agency. This is the extent
of our liability and does not include consequential
damage of any kind.

SHIPPING AND INSURANCE: All prices are F.O.B. En-
glewood, New Jersey regardless of point of origin.
United Parcel Service used where possible; other points
via parcel post, regulations permitting (value less than
$700.00). Parcel Post shipments, having a value in ex-
cess of $200.00 are covered by our own insurance
company and are subject to additional premium charg-
es. Otherwise, Railway Express or Motor Freight, ex-
cept where specific routing instructions are given. Un-
less otherwise instructed, we will value and insure each
shipment at customer expense. No goods will be de-
livered to messenger without pick-up order.
TECHNICAL PROBLEMS: Please call upon us should any
problem arise that is not dealt with in our literature.
We are ready and anxious to help you without any ob-
ligation on your part.

BTN R L H I C EL BROOKS

I N C.

Printed in U.S.A.
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