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EDITOR'S NOTE: Mr. John L. Daven-
port has developed a method of com-
bining, for direct application, the in-
formation heretofore contained sepa-
rately in a Scene Brightness Range-
Gamma table and in the characteristic
curves of negative emulsions (or
the derived Time-Temperature-Gamma
curves). The method employs supple-
mentary exposure meter dials, seven
of which are printed with this article.
The use ot any one of these dials en-
ables the photographer at the time of
exposing to read the contrast to which
the negative should be developed in
order- that a good quality print may
be obtained on normal paper.

The first half of Mr. Davenport's ar-
ticle appears in this issue and deals
primarily with the application of the
system. The second part, which will
2c published in U, S. Camera No. 13,
is devoted to a discussion of the the-
ory and construction of the supple-
mentary dials. Both Mr. Davenport, a
chemical engineer and an advanced
amateur plﬁ‘)lographer, and U. S.
Camera’s editors believe that the care-
ful application of the method given
in this article will solve many of the
print quality problems of photog-
raphers who are striving for technical
excellence.

The Purpose of the Article

The ultimate aim of all photogra-
phers is to make consistently good
photographs. There are two essential
requirements for a good photograph;
first, good subject matter, and second,
good technical quality. We are con-
cerned here only with technical qual-
ity.

It has been pointed out by many
writers that if only a photographer
could be sure of always obtaining
technical quality, then he would be
released for concentration on the seri-
ous business of selecting good sub-
ject matter.

The purpose of this series of arti-
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Fig. 1. Ordinary exposure meter dial.

CONSTANT QUALITY PRINTS

A method for obtaining technical excellence
in prints by controlling negative contrasts

cles is to explain a simple method of
attaining technical excellence on the
finished print. It requires a camera
which has a reliable shutter and lens,
a condenser type enlarger, and a
Weston Universal or Master exposure
meter.

Before going further, there should
be some understanding of the mean-
ing of technical “quality.” All photog-
raphers know the appearance of a
"soot and whitewash” print. They
also know a “flat” print. Somewhere
between these two extremes lies the
“quality” print. Of course, no two
people . will always agree as to

By John L. Davenport

Fig. 3. Proper dial setting for the scene
of average brightness range above.

whether one print has more “quality”
than another, because some are
pleased by brilliance and others by
softness. However, a careful examina-
tion of prints that have “quality” will
reveal that they have the following
points in common:

1. A mass or accenting lines that

are rich black

2: A mass or accenting lines that
are practically white
A number of intermediate half-
tones that show pleasing tonal
differences

From this it is plain that technical
“quality” is closely. bound up with

[

contrasts, and if good quality is to be
obtained, then the photographer must
learn to control contrasts.
Let us consider a particular case.
A picture is to be taken of a girl
in a light dress under a tree. If the
picture is taken on a brilliant sun-
shiny day, there is a tremendous con-
trast between the light values. of the
dark tree trunk and the dress. If this
negative is now developed to «
gamma (or contrast) of 1, it will re-
produce the contrast in tones seen in
the original picture. However, when
an attempt is made to print the nega-
tive on paper, it will be found that
the girl’s dress has no detail in it (a
so called blocked highlight) and the
tree is practically black (no detail in
shadow). We have here then a “soot
and: whitewash print.” An examina-
tion of the negative will show nice
detail .in the shadow and good con-
trast differences in the girl's dress.
The reason for the above observations
is that negative materials will depict
a greater brightness ‘range of light
than papers. Most good negative ma-
terials faithfully show .«a brightness
range in which the highest light value
can be 130 times greater than the low-
est light value, whereas the best
glossy print will depict a Eriqh(ness
range in which the highest light value
is only 40 times greater than the low-
est light value. X
The average photographer will
solve the problem presented .in such
a negative by:
1. Throwing it in the scrap basket
2. Printing the full detail in the
girl's dress and letting the tree
get coal black, ie. no detail in
shadow
3. Using the softest paper he can
buy and hope for the best
The experienced photographer would
handle the matter quite differently.
He would realize when he took the
picture that it had too much contrast.
To compensate for this, he would de-
velop the film by inspection for less
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Fig. 2. Exposure meter dial with sup-
plementary dial.
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Fig. 4. (Left) A subject of very low
brightness range; the lighting here is
extremely flat.

Fig. 5. (Right) A scene having a great

brightness range. Against-the-light

photographs such as this usually have
extremes in light values.
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Fig. 6. (Left) A scene in which every-
thing is flatly lighted except two
small highlights. Here, discrimination
has to be used, and the boy’s sweater
is taken as the brightest object.

Fig. 7. (Right) A scene of great bright-

ness range. Here again discrimination

has to be used in determining meter
setting to produce the best picture.
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than normal time, and thus reduce the
contrast to the point where it could
be printed on a normal paper. Up to
now however, this has been a matter
of guesswork and it took long expe-
rience to determine how much the
developing time should be reduced.
Further on in this article it will be
shown how even a beginner can tell
precisely how long the above nega-
tive should be developed, in order to
fit it to the scale of a normal paper.
Suppose now that the picture of the
girl in the light dress under the tree
is taken on a dull cloudy day. The
contrast between the dress and the
tree is reduced sharply. If the nega-
tive is developed to a gamma of 1,
the original contrasts of the subject
will be shown on the negative. How-
ever, when it is exposed on normal
paper, the print is flat. The average
photographer would either reject the
result, or try to print the negative on
contrast paper. The experienced pho-
h . would develop
the negative for longer than the nor-
mal time and raise the contrast of
the negative to the point where it
would give a good print' on normal
paper. There are limits to how far
this can be carried but it will be
shown just what those limits are.
The particular facts in the above
les can be d briefly
as follows. Contrast in a negative is
the result of two things: (1) the con-
trast of ll}é‘ subject taken and (2) the
contrast fo which the negative is de-
veloped. There 'is much literature and
data (see Photo-Lab-Index, Morgan
and Lester, New York) on how differ-
ent negative materials can be held to
definite contrast.or gamma. Hence the
need now is to determine the contrast
of the subject matter and tie it to de-
velopment contrast so that a constant
quality negative is produced which
auomatically fits the scale of a nor-
mal paper. It is the purpose of these
two articles to show that a simple
relationship exists that anyone can
apply to his photography.
In what follows there is nothing

that cannot be understood by anyone
who has had a few years of high
school.

There is always a tendency among
photographers to shun the applica-
tion of mathematics to their hobby.
If the reader is frightened by the

of al ithm, it is d
that he devote his attention to the
easy rule of thumb method described
herein. Later on when he becomes
curious as to why the thing works,

meter. Fig. 1 shows the usual-.type
of stationary and movable dial. Fig.
2 shows the new form of the top dial.

The pictures in Figs 3, 4, 5, 6; and
7 will show how the new dial is
operated. X

Due to the unavoidably  shorter
range of tones obtained in magazine
reproduction, it may not be possible
to discern detail in the shadow and
certain tonal differences mentioned in
the text.

Fig. 3 is the print of a scene of
average brightness range. The nega-
tive was exposed by first setting the
correct emulsion speed in the window
at Weston 24. The lowest light value
on the ship side was found to be 20.
The U arrow of the top dial was set at
20 on the stationary dial. The bright-
est part in the scene was the painted
trim on the hull of the ship. The meter
read 400 on this spot. An exposure
of ¥go second at F/4.5 was chosen.
Opposite 400 will be found the bright-
ness range figure of 20 on the top
dial. Directly underneath this is the
figure 0.85. This means that the nega-
tive should be developed to gamma
0.85. The development time and tem-
perature to get gamma 0.85 can be
found in Photo-Lab-Index or in pam-
phlets issued by the various film com-
panies. The negative was developed
to gamma 0.85 and the negative den-
sities were such that the best print
was obtained on normal paper.

Fig. 4 is the print of a subject of
very low brightness range. The type
of lighting was that recommended by
Mortensen for portraiture. This con-
sists of one light shining directly at

. the subject from the camera lens and

a second light on the background. It
will be-seen that this is almost the ulti-
mate in flat lighting. Emulsion speed
was 16. The subject’s hair, the dark-
est part from which a reading could
be obtained, was 3.2 candles per sq.
ft. However, several accenting lines
like the eyebrows, eyelashes, chin
line, and insignia on the dress were
darker, but could not be read directly.
This was taken care of by taking a
reading on a very dark cloth which
matched the insignia. The reading of
the dark cloth was 2.5 candles per
sq. ft. The U marker therefore, was
set at 2.5, and an exposure of o
second at F/9 was chosen. The back-
ground, the lightest object, gave a
reading of 16 candles per sq. ft.
Directly opposite the reading of 18,
the brightness range of 6.5 was indi-
cated on the top dial, and underneath
this value, the gamma 1.4, to which

he can then spend a profi eve-
ning reading over the second part of
‘\his article which will appear in the
next issue. Sensitometry is the funda-
mental essence of photography and
iples will
efforts.

an ing of its
imp: anyone'’s pt

The Method of Producing
Constant Quality Negatives

This new method of contrast control
involves the use of a dified form

the neg was developed. The best
print was obtained on normal paper.

Fig. 5 is the print of a scene of
great brightness range. Against-the-
light photographs usually have ex-
tremes in light values. Emulsion speed
was Weston 24.

The darkest portion of the sand
gave a reading of 13 candles per sq.
it. The lightest portion of course, was
the glittering sun on the water. This
gave a reading of 1000. Under 1000,

hrigh

a range of 80 was indi-

of the top dial of the Weston exposure

cated, and a gamma of 0.65 to which

the negative wds developed. A high
brightness range requires more expo-
sure. In this case 14 stop extra expo-
sure was made by rotating the top
dial one division to the left. An ex-
posure of lbpo second at F/5 was
chosen: (See further explanation of
stops on page 60). The best print was
obtained on normal paper.

From these three examples the gen-
eral rule is now apparent:

-

. Set the meter at the correct emul-
sion speed.

Set the U arrow at the lowest
light value and keep this setting
to determine the F stop and shut-
ter speed.

Measure the value of the lightest
portion of the subject.

Read off the brightness range of
the subject and the gamma to
which the negative should be
developed. The negative can now
be printed on normal paper for
best resulfs.

»

(]

~

These four simple rules will enable |

anyone who is seriously interested inf

consistently good technical quality to
put his contrast control on a par with
the best work being done today.:As
stated earlier, this method of control
has been guesswork up to now except
in the movie industry. It has always
been y for the ph h
to get the “feel” of his medium by
the long experience of trial and error.
This is why the good photographers
have always urged the tyro to stick
to one film and one developer.

The new top dial has been worked
out from .dctual sensitometric data;
and is accurate for all prdactical pur-
poses. In order to make it most effec-
tive, it was found necessary to use
definite films with definite developers.
This was necessary because film char-
acteristics vary a great deal. Some-
times there are combinations which
are identical. On this page will be
found several dials with definite film
and developer combinations. These
are the correct size for the meter, and
may be cut out and pasted over the
present top dial. The method used
in constructing the new dial will be
described in the next issue.

The Use of Judgment in De-
termining Brightness Range
and Gamma

On certain occasions it may be nec-
essary to use discrimination in pre-
determining just what the brightness
range should be, to make the best
picture. For instance, suppose a scene
is to be taken in which everything is
lighted flatly, except one small high-
light or one small portion of dense
shadow. Fig. 6 is an illustrative ex-
ample. Here the darkest shadow is 1,
and the small highlight in the path
is 50. Following the four rules given
above, a brightness range of 50 and
a gamma of 0.70 would be chosen.
Obviously, a flat photograph - would
result, because most objects in the
scene are flatly lighted. To correct for
this, the little boy's sweater was se-

lected as the brightest object, giving
a brightness range of 10 and «a
gamma of 1.1.

Let us suppose that the little boy
were moved into the bright patch of
sunlight. In this case the center of in-
terest would be brightly lighted be-
side a dark tree trunk, and the pho-
tographer would be obliged to use a
brightness range of 50 instead of 10.

The generalization here is that the
subject and its immediate surround-
ings are the most important part of
the picture, and as such should have
good contrasts in order to make them
stand out.

Fig. 7 is another example of this

izati The it speed
was 50. The dark part of the tree
trunk gave a reading of 8.0 The
greatest highlight was the sun behind
the tree which gave a reading off the
meter scale. It was decided that this
would be white on the final print
anyway, so it was disregarded, and
the highlight on the bench, which
read 500, (Continued on page 60)

SUPPLEMENTARY DIALS

No dials have been made up for
the very high speed films. The reason
for this is that their characteristics
tend to be erratic, their speeds often
vary, the grain is large, and they are
not as reliable as the slower speed,
quality emulsions.

Manufacturers’ instructions for ob-
taining definite gammas should be
followed as closely as possible. There
is, liov\[ever, some margin for error,
because normal paper has some flexi-
bility in the range of negative densi-
ties that it can handle.

It will be noted that in some of the
dials the gammas start at 1.0. The
reason for this is that the film-devel-
oper combination cannot produce any
higher gammas- no matter how long
the development.

An average dial has been included
in the group. This can be used to
good advantage on most films, but it
will not be entirely accurate, due to
variations in film and developer char-
acteristics. In using this dial, make
sure that gammas of more than 1 are
obtainable before taking pictures of a
brightness range lower than 13.

If DK-20 developer is used in the
case of Plus.X or Panatomic X, add
.05 gamma to all gamma figures listed
on the D-76 dial. This will be close
enough for all practical purposes.

The brightness range figures on the
top dial are not absolutely essential
to the operation of the method. They
are placed there for the purpose of
having the photographer always think
of his subj in terms of brigt
range. It is one of the most important
conceptions in photography and has
been neglected too long.

Isopan with Agfa.17M will not
reach a gamma of 1.0, so do not use
a brightness range less than 16.

Before pasting dial on meter, cut
out center circle. ’
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ARE AT STAKE

When leading manufacturers of enlargers
select a lens, they choose on the basis of
sparkling detail, brilliancy and gradation. That’s why they
specify Wollensak Velostigmats®. They can depend on these
lenses for top-notch performance.

i WOLLENSAK 2" '4 5

ENLARGING
50
VELOSTIGMAT* ‘|2

Leading professional and amateur photographers use Wol-
lensak Enlarging Velostigmats. They know from experience
that these lenses are optically refined to overcome miniature
film difficulties.

‘Why don’t you use a Wollensak Enlarging Velostigmat and
make excellent blow-ups easier to obtain? Speeds f3.5; f4.5;
f6.3. Focal lengths 2 inches up. Priced from
$10.00. *Reg. U. S. Pat. Office.

WOLLENSAK OPTICAL €O.

680 Hudson Avenve,
Rochester, N. Y.

Showing ease of
attachment to lens |
barrol fitted with
Aero-Lock Ring. Filter
snaps into holder—
Holder anto lock ring.

ESPECIALLY DESIGNED TO AFORD VARIOUS DEGREES OF
CONTRAST WHEN USED WITH DEFENDER VARIGAM PAPER

Each filter in these sets gives a specific contrast

All filters in these sets are exposure balanced to Mazda light (Photoflood, Day-
light fluorescent and Cooper Hewitt Light Sources, will require decreasing ex-

CONSTANT QUALITY
PRINTS

(Continued from page 57)

was selected for use. The brightness
range was 65. Due to the length
of this range, the dial was set
back 14 of a stop (see below), so that
the U was opposite 6.5. An exposure
of ¥ second at F/12.7 was selected.
The film was developed to gamma
0.85 and printed on normal paper.
Incr i E es for
Long Brlghtness Range Sub-
jects

A third series of figures will be
noted on the new top dial from bright-
ness ranges 65 to 130 (see Fig. 2).
The notations +4 and +3 mean
that extra exposure of 14 or 34 of a
stop should be given to all subjects
which have a brightness range of 65
or over. The Weston meter has been
constructed so that each division on
the dial is equivalent to 34 of a stop.
Hence if the U on the top dial is
rotated to the left one division, the
meter

is automatically adjusted to
give 14 of a stop additional exposure.

Any Type of Quality

There may be some who will not
like the quality of pictures obtained
using the special dial method. They
may prefer softer photographs or they
may prefer more contrast. This may
be accomplished by simply subtract-
ing a point or adding a point to the
gamma figures listed on the dial. In
other words, a softer photograph will
be obtained if the dial gamma figure
of 0.8 is reduced to 0.7. A phctogmph
of greater will be ob

that contains intricate detail. A tree
trunk is a very good object for this
purpose. Suppose that the film is rated
at Weston 24, and suppose that the
tree trunk gives a uniform reading of
8.0 candles per sq. ft. Set the U arrow
at 8 and the emulsion speed at 24.
Now make an exposure of oy sec-
ond at F/6.3 or any other indicated
figure. Change the emulsion speed to
Weston 20 and make another expo-
sure at the same shutter speed but
change the diaphragm opening. A
good choice in this case would be
Y00 second at F/5.6. Now change the
emulsion speed to Weston 32 and
again expose at the same shutter
speed—a good choice here being ¥go
second at F/7.

When the film is developed, notice
which exposure gave just printable
detail in the tree trunk. The emulsion
speed fulfilling this condition is the
one that should be used, regardless of
what speed may be listed.

Limitations

By this time the reader has asked
himself how he is to handle a roll
of film on which he has exposed neg-
atives with varying brightness ranges.
What may be the correct gamma for
one negative will be wrong for an-
other. The answer is that the film can-
not be handled, and he may expect
as many misses as he has always
had, or he may hunt around for a
paper that will take the abnormal
negatives he has made. The only so-
lution for the miniature camera is to
buy bulk film and make a number of
short film lengths. Then expose all
pictures of approximately (he same

bri range on the roll and mark

if the dial gamma figure of 0.8 is in-
creased to 0.9. This affords a method
of obtaining any desired quality. The
student may make his own dial by
careful study of the material which
will appear in the second part of this
article.
The above adjustment for quality
may clso be used by those who use
type enl which
generally give softer images.

How to Determine Film
Speeds

Due to variations in films, shutters,
lenses, and developers, it sometimes
happens that films do not have the
same speed that is listed. The follow-
ing method affords a good check up.
Pick some uniformly lighted object

it for correct development gamma.
Another advantage for short rolls is
that present miniature developing
tanks are poorly designed for uniform
development. The center of the roll
gets much less agitation than the out-
side of the roll. A doughnut-shaped
tank is needed, with not more than
2 or 3 turns of film. In developing the
short lengths, be sure to keep the
film in the outer grooves of the tank
reel. The film can be kept in place
by wedging a short piece of a wooden
match between the film end and the
groove.

Another disadvantage in the case
of the miniature camera is that it is
dangerous to go over gamma figures
of 1.0 because of the rapid increase
in grain size. The only method of

posures at the blue en(l—lf desired, correction can be made by using ting

filters, e.g., C4, C8 >9). It is not necessary to make a change in exposure time

from one filter to Lhe next if it is found

that a different contrast or grade of STANDARD SET

paper is desired. Complete sets are Ten filters gwmz ten degrees of contrast
from ry Soft, to YB 10, Extra

supplied in a natural finish Redwood 1,
= 1 Hard. Complete with Dual-Snap Holder and
box, divided into mdnldunl compart- (Uil Aero Lock Ring for positive attache

ments for each unit ment to enlarger lens barrel.

SPECIAL SET

orSise. . 'Spacial Standard A set of five filters, YB 1, YB 8, YB 6, YB 8
e LTy et et and YB 10. Recommended for those who do
No. 1 23mm. $ 5.00 $10.00 not require the five steps provided in the
No.2 30mm. 6.00 12.00 Standard Set. Attachments same as in
No.3  87mm. 7.50 15.00 Standard Set.

No.4 47mm. 9.50 19.00 See your dealer or order direct from:
No.5 Slmm. X x %

lens sizes
by an exchange in Lock Ring size. *

¥For intermediate lons sizes the next larger set should be opiered with Aero Lock Ring for your

lens diameter. Individual Aero Lock Rin

an be exchanged
Harrison & Harrison OF your noarcst dealce.

ing f
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H_EP ER ALBUM

You will be proud

opened.

Size 11x14, 50 pages (25 mm) stiff ivory
bristol board. DuPont washable fabrikoid
cover in_ black or maroon morocco grain.
Choloe of binding on long.or short sde. Refll
available. A superb gift. Only

NATIONAL PHOTO LAB. , Dept.P-12,55 W.42 8| N V 0
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the high quality of students it out, many of
them becoming famous professionals lnd nmnluurAsF';_
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N.Y.
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unmy of others
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. an intimate personal school
of instruction

SOME FORMER PUPILS
Dmitri Kessel Curtis Reider
Saxon & Viles
her -Born Ben Schnall
20th year. Day-Evening. Ten unnlls only. ern
for Catalog U-12 to 40 W. 56th St., New Yorl

RABINOVITCH 'scxooL oF
PHOTOGRAPHY

Now TWO ADJUSTABLE
NI_KOR TANKS

Meet All Darkroom Needs!

In addition to the widely popular Nikor
adjustable tank that hnndles cut ﬁl
and film packs up to 4"

now supplies this «d]ustnble *roll- ﬁlm

tank that develops Kodak Bantam, 127,

120, 116 and 35 mm. rolls up to 24 ex-

posures. Both tanks are extremely sim-

ple to adjust . . . easy to load in com-
plete darkness without danger of film
buckling or scratching . . . and made
from a selected, proved type of stain-
less steel that prevents film fogging and
oes not stain, crack or chip, even when
dropped. Reels are of unique, open core
construction, providing free circulation
for thorough, even development.
quire minimum amount of solution. Re-
member, it pays to make a sound, practi-
cal investmient in permanent tanks that
provide lifetime satisfaction.

Ad)ustnble Model for Kodak Bnn-
tam, 120, 116 and 35 mm.
rolls (mcluding el)

Reel only (also ﬁts othen
tanks except Model 35)

Adjustable Model for cut film and
film packs from 21" x 31"
to 4” x 5” (including cage)...... 11.50

ALL NIKOR models available at dealers
or write:

BURLEIGH BROOKS, Inc.
126 W. 42nd Street New York City

with
SeESuawp forany enlarger$2:00
Pic-Snare fnrgmundqliss‘}"“

ur
or order d?:ad o our mongy| ks
b hack guarantee n{uuﬁidmn tolroundolass

ADD WARMTH AND BEAUTY
T0 YOUR PRINTS ‘?e-,e

Now add life-
like warmth and
personality to
your prints.  Gol-
blend toner pro-
duces a limitless range of rich
brown tones. Only one solution!
One tray! No heat. No unpleas-
ant odors. Simple and easy to
use. Order from your dealer or
send $1.00 for 2 oz. bottle and
list of developing out papers suitable for
toning process.

GROSS PHOTO SUPPLY CO.
DEPT. G-U-S
1501 WEST BANCROFT ST., TOLEDO, OHIO

Perfect FLASHES
always. ...witha

JACOBSON
SYNCHRONIZER
At all Better Stores

RVING MFG. CO.

S35 “OP1°od 4of sy

709 No. Kenmore Ave. HOLLYWO0OD, CALIF.




John L. Davenport, Constant Quality Prints (Part 1),
U.S. Camera, 1940, vol. 3, no. 12, pages 55-57, 60-61.

\lmlel B, $12.05. Tukes 2

*s (1_each surface).
\(od-:l C, $17.95. Takes i
Sxlll'e, 12 ench surface), or
g +'s (1 each surfuce).

CHESS-UNITED 5 T

PRINT DRYER:
a streamlined beauty in design, a
streamlined wizard in action! Two
drying surfaces allow maximum
output in minimum space with
minimum effort. Thermostat control
prevents over-heating, assures uni-
form drying in no time at all (all
weight papers!) Sensationally low
current consumption. Laboratory
tested, it's safe for a lifetime’s use.

CHESS-UNITED CO0., In

Emmet Bldg., 29th St. & Madison Av., N.

solving this is to use very fine grained
films like Panatomic X, Superior L,
or Finopan. These can be developed
to @ gamma of 1.2 if the enlargements
are not too great.

It is not possible to measure the
brightness range of distant scenes.
The substitution method (see Weston
Instruction Booklet) will not work, be-
cause the shadows are not as deep
when viewed from a great distance.
The scene is flatly lighted. In a case
of this kind use one-half normal ex-
posure and develop to higher gammas
than normal, say 1.0 to 1.1.

Filters may change contrasts con-
iderably, and this is p larly so
in the case of highly colored subject
matter. Close observation of the be-
havior of a filter will soon disclose
it allowance must be made for a re-
duction of development time due to
increased contrast.

The method of course, is best
adapted to cut film cameras where
each negative holder can be marked
for correct development.
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** Exposure Makes the Picture, by
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PHOTO-MURALS
(Continued from page 53)

than one inch on each edge of the
strip). This one-inch overlap is neces-
sary for several reasons: (a) the phys-
jcal demands of getting a manage-
able cutting edge; (b) the inevitable
accidents to the edge during process-
ing: and (c) the unavoidable curl of
the edge. Always give as much over-
lap as possible.

Small projection rooms may allow
an easel holding only one strip of
paper—that is, 40 or S0 inches wide.
(The paper may actually be 41-42 or
51-52 inches wide.) In that case, the
enlarging camera must be equipped
with an accurate negative holder
which can be adjusted on fine gear-
ing, for both vertical and horizontal
position. A part of the negative will
be projected, then the negative moved
so that the next section is in place,
and so on. This implies extreme accu-
racy of construction, as in an en-
largement of ten diameters, a devn -
tion of 1/50 inch in the camera re-

suhs in a deviation of 1/5 inch in the.

e than enough to
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hi of
if single enlargements only

ly ruin correct
course,
are to be made on paper of the maxi-
mum ob\c!mc(ble width, there is no

for

on the camera. The height of the en-
largement is, of course, important; if
possible allow for an easel 10%2 feet
high. That would allow for a mural
of about 6% x 10 feet in two sections,
or one of about 10 x 10 feet in three
sections. If a large single projection
wall can be had, it should be about
18 feet wide by 12 feet high. The
larger the better, of course.

The wall or the easel should be
absolutely perpendicular, and abso-
lutely at right angles to the axis of
the lens of the enlarger. In other
words, it should be absolutely par-
allel to the plane of the negative,
presuming that the axis of the lens
is accurately at right angles thereto.
This is of extreme importance, espe-
cially when matching is effected by
the progressive adjustment of the neg-
ative. A slight deviation in the cam
era position and alignment cannot be
tolerated.

Camera

A hori ] camera is imp
for obvious reasons. It should be a
sturdy machine, supported firmly on
its base, which in turn, should be

ive,
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Write for price list and mailing bags

d on a four-wheel truck, using
“mine” rails set in concrete ds a
stable track. The conventional portrait
camera stand will serve very well,
as it admits the raising and lowering
of the camera to bring the axis of the
lens to the center of the enlargement.
A 10-foot high enlargement will mean
that the lens should be 5 feet above
the floor, or the base of the enlarge-
ment.

An 11 x 14 portrait camera can be
re-made to function as an enlarging
camera, but the conventional 8 x 10
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1 camera will do very well.
Except for certain special work, back
and side swings are not needed. In
fact, such refinements may only serve
to weaken the structure of the camera
and make it more difficult to align.

The bellows extension should be
figured on the lenses to be used. It
is good to have adequate bellows, as
the camera may be used for ordinary
enlarging and reducing as well as for
murals. In the case of regular en-
largements, a small easel suspended
from overhead, or built up from the
tracks, should be used. In this case,
the easel may be moved:; in the case
of mural enlargements, the easel is
stationary, and the camera is moved.

Lenses

When 8 x 10 negatives are em-
ployed, a lens of at least 12 inches
focal length should be used. An 18
or 24 inch lens is better if the camera
and the projection space allows. In
other words, always use the longest
focal length possible. One may find
convenient focal-length and extension
tables in any technical book. These
will be of aid in determining the maxi-
mum focal length useable in one's
equipment.
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CONSTANT QUALITY PRINTS )

The construction of supplementary exposure

has been d

strip, the

meter dials, based upon sensitometric data

By John L. Davenport

EDITOR'S NOTE: The first hali of mined by a densitometer and the

“Constant Quality Prints” which ap- vu]'r:e ;bluifled :s cuﬂed denai}y. ;
peared in U. S. Camera No. 12 des- o e density of each square is plot-
cribed a simple practical method of 2.0 D 2.0 ted against its corresponding expos-
obtaining technical print quality. It 0. 4 ure as in I_"ig, 9. The exposure is
was specifically designed for those a;w;ys put in ter;ns oi" l};e lo:urixhx:
who know a picture when they see 2 of the exposure. It will be observe:
one, and who want to be certain that E that there are three portions to the
when they get home they will be able L5 Pz 1.5 curve. First, a c\frved section from
to produce a print of it:that is technic- B /' Akto Ulwhere relatively large changes
1l ; ludi |ue ace in exposur ithout h

ally ,Th'sf the t P4 p! exposure without mucl
part of the article is presented here- 7] 7 in density, second, a straight
with and explains the theoretical as- E section from U to O in which each
pect—why the method “works. An R0 1.0 change in exposure is proportional to
example is given to show how the the density, and third,
reader may make up his own dials. ,/ /] 0.8 another curved section from O to D
For those not familiar with photo- // in which large changes tcke place in
graphic. sensik.)melry“ what .!ollows g A — /,/ :xpo.s'uxelwilhl;ut muckcxl incn::ase ;n
may not-be entirely light reading. The 0. 0.5 ensity. In other words, lwice the
reader, however, is urged to.spend a [0 p exposure in the section U to O will
little time with it, because a grasp of v give far greater tone differences than
the of these /] /, twice the exposure in the section O
i Is will be of d ALT ‘/E/’X \ P. X\ o D. A to U is the region of under-
aid to anyone’s photography. (o] ] \ o exposure, U to O the region of correct
E, E E E E E E E E EgEy Ep Ey By s Eyg By Eig Eyg By Epy exposure, and O to D the région of

Sensitometry EXPOSURE overexposure.

Most photographers are aware that

Fig. 9. The characteristic amulsxon curve, plotted from densitometric meusuxements of the step wedge above.
d ;U

A to U—Region of

R

of correct

to D—Region of overexposure.

Threshold Value — The exposure

there is a branch of photography gi value which produces a just notice-
which has do do with film and de- able density on the developed film.
veloper characteristics, H and D - It is marked at point T in Fig. 9. The
curves, brightness ranges, negative OAOAONS Scheiner system of speed ratings is
density ranges, gammas and a num- Fig. 11. Exposed o) o 0o Ne based on this value.
ber of other high-sounding terms that but not developed. ) ° OO0 Inertia Point—When the straight
seem obscure. The truth of the matter DOOOC DOOCO line portion of the curve is extended
is that they are neither obscure nor A 8 ¢ 0 A B c D to intersect the line of zero density, a
hard to understand. In what follows it point is obtained which Hurter and
is proposed to define all these terms Driffield, the original investigators of
and show how they are obtained. Fig. 12. One-quarter this curve, called the inertia point
developed, (E, in Fig. 9). The H and D speeds
Construction of H P \ IO\ ‘N were‘geterm'med by use of the form-
and D curve 2 B D ula [ where E, was the exposure
The H and D curve is often called at the inertia point (E,) in meter-can-
the characteristic curve or the D-log dle-seconds. One meter-candle-second
E curve. Fig. 13. Onehalf exposure is defined as one interna-
A negative strip is exposed in an developed: 3 tional candle at one meter distance
instrument called a sensitometer NN $ \ for a duration of one second.
which. has the ability of always B C D Gamma —1If three sensitometer
reproducing the same exposures in strips are developed for differenty
meter-candle-seconds. The strip is lengths of time in the same developer, 2
exposed along its length in small \ it will be observed that their con-
squares. Every second square doubles Fig. 14. Fully de- 16 trast is different. The one that is
the exposure. The resulting film is de- gy vélopsd. \ developed longest has the g.ectest
veloped and when finished looks like /N 3\ N contrast. When they are plotted as
Fig. 8 (the steps at the extreme ends NN AN described before they will look like
of the scale reproduced on this page A B c ° A 8 c ) Fig. 10. Note that the strip which was
merge because of the limitations of The at the left rep four tones in an emulsxon cross section at different developed longest and has the great-
the halftone process). The light stop- ;R}Ll:qes during developmant, T.hﬁ curv“es at the right i 4 ‘(he Fot est contrast, also has the steepest
: ey show that contrast is of exp cmd with
ping value of each square is deter- slope to the horizontal base. The
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Fig. 10. Curves showing increase of
gamma (contrast) with development.

steepness of the slope is measured
by the angle formed between the
straight line portion of the curve and
the horizontal base. The tangent of this
angle is called gamma, and is a meas-
ure of the contrast due to film develop-
ment. It can also be measured graph-
ically by drawing a line parallel to
the straight line portion of the curve
through the point P in Fig. 9. The
point P is determined by drawing a
forty-five-degree line through the
point Density — 1 until it cuts the
base line. The gamma can then be
read off directly by noting the point
at which the parallel line intersects
the density line—in this case at 0.80.

The idea that the steeper the slope
of the curve, the higher the contrast,
or gumd\a, is an imporant one, and
the following illustration is used to
show iustﬁ/hy this is so. It was used
back in 1910 by Alfred Watkins to
show the same thing. It is repeated
here because it gives a good mental
picture (although not wholly accurate
because surface layers develop
faster) of what happens in the emul-
sion during exposure and develop-
ment.

Assume that the emulsion on the
film has a considerable thickness as
in the left half of Fig. 11. Assume
also that A, B, C, and D represent
four tones.

Each circle represents a bundle of
light sensitive silver halide crystals.
A i no B i
exposure on the bundles marked with
a dot in the center. C receives twice
the exposure of B and hence has two
rows marked with dots. D receives
twice as much exposure as C and
hence all bundles have been affected
by light.

‘When the emulsion in Fig. 11 is im-
mersed in the developer, the particles
that have been affected by light are
gradually converted to silver. Let us
consider a time when the job of con-
verting these to silver is one-quarter
done. Then one-quarter of the affected
particles are blackened and this can

e represented in cross section as in
the left half of Fig. 12.

Consider another time when the job

is one-half done. This can be repre-
sented by the left half of Fig. 13.
When the job of development is
wholly completed, it can be repre-
sented by the left half of Fig. 14.
The fixing solution dissolves away
the particles that were unaffected by
light, leaving only the blackened par-
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ACTUAL EXPOSURES IN METER-CANDLE-SECONDS

Fig. 15. A family of H and D curves from which supplementary dial values are derived. The Time-Gamma curve

(upper left) indicates the number of minutes (bottom line) of

ticles. Let us now calculate the amount
of blackening that has taken place in
Figs. 12, 13 and 14. Fig. 12, A will
have zero. B will have 4 bundles X
% =1. C will have 8 bundles X
Y4 = 2. D will have 16 bundles X
Y4 = 4. Let us put this down graphi-
cally in steps as in the right half of
Fig. 12.

Fig. 13 A will have zero. B will
have 4 bundles X % =2. C will
have 8 bundles X '2 =4. D will
have 16 bundles X Y% = 8. Graphi-
cally it would be represented as in
the right half of this figure; and so in

0253240
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b5 “’%‘Il

-

P e
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Fig. 16. The first step in the con-
struction of a supplementary dial.

Fig. 14, the values increase similarly.

It can now be plainly seen that as
the development proceeds the con-
trast advances in proportion. If the
steps are connected by a curve, it will
be observed that the longer the de-
velopment, the greater the contrast
and the steeper the curve connecting
the steps.

Brightness Range

Yy top a required gamma.

from U to B, C to E or F to O. In
other words, if the subject was taken
at a definite shutter speed and dia-
phragm stop, so as to fit the curve
from U to O, the exposure could be
increased four times and still get
everything on the negative. The F to
O negative would be denser, but its
tonal qualities just as good as the
thinner negative from U to B. This is
spoken of as latitude of the film.

Brightness range is the of
the difference between the brightest
tone of a subject and the darkest
tone. Suppose the darkest tone of the
subject measures 8 candles per sq. ft.
and the brightest tone is 64 candles
per s7. it. Then the brightness range
is 1 to 8 or 8.

Latitude of the Film

Every second square in the sensi-
tometer strip doubles the exposure,
therefore every second vertical line in
the plotted curve, Fig. 9, also repre-
sents twice the exposure. From this
it will be seen that the point O has
128 times as much exposure as U.
Suppose a subject has a series of

tones in which  the brightest part is .

32 times the lowest. This subject
could then be fitted on the curve

h . that the subject
has a series of tones the highest of
which is 128 times the lowest. Then
is no latitude for

there exposure,
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Fig. 17. The completed supplementary
dial on the meter, ready for use.

because the picture just fits on
the straight line portion between U
and O.

A film which has a short straight
line portion is thus a film of small
latitude, whereas one with a very
long straight line portion has great
latitude.

Miniature camera users should
work as close as possible to the U
portion of the curve. This keeps the
negative thinner and the grain size
less. A method for holding negatives
down to the U portion of the curve
is described on page 60, U. S. Camera
No. 12, under the heading “How to
Determine Film Speeds.”

Negative Density Range

The negative density range is a
measure of the difference between the
lightest density on a negative and the
heaviest density. For example, a sub-
ject fitted on the curve in Fig. 9 be-
tween U and B, would have a nega-
tive density range from 0.1 to 1.28 or
the total range would he 1.28 —0.1
= l.18.

THe Method of Constructing
the Top Dial
It is assumed that the reader under-
stands how the H and D curve is con-
structed. It now remains to be shown
how it has been used to construct
the new top dial described in the first
half of this article, which appeared
last issue. s
A definite film with a. definite de-
veloper is used to obtain a family of
H and D curves with gammas vary-
ing from about 0:6 to 1.4. Of course
some. developers and some.films will
not produce  gammas as high as 1.4.
That is why it is necessary to be
specific with any one dial set-up.
Fig. 15 is an example of such a set
of curves. These were obtained by
using Defender 777 developer on
Defender Fine Grain panchromatic
film. The exposures are marked off as
1. 2, 3, etc. The actual meter-candle-
seconds used is placed under each
exposure. Notice that every other ex-
posure represents twice as much light.
For example Exposure 6 = .01726
cm.s. and Exposure 8 = .03451 c.m.s.
In terms of the camera lens this is
equivalent to one full stop. Hence the
i b each or
vertical lines is one-half a stop.
Before going further, there is an-
other fact with which the reader
should be acquainted. Every grade of
printing paper is capable of handling
a different range of negative densi-
ties. For instance, if the maximum
density on a negative is 1.1 and the
minimum density is 0.1, then the nega-
tive density range is 1.1 — 0.1 = 1.00.
Negatives that have short density
ranges of about .57 to .70 require con-
trast papers in order to get good
whites and good blacks. Negatives
that have long density ranges of
about 1.10 to 1.30 require soft papers.
Most normal papers are capable of
handling a negative density range of
1.00. Our goal then is to produce
(Continued on page 95)
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the unhappy lot of nearly all artists
—a pious virtue, and they are not in-
frequently big with pretension to
being the only serious interpreters of
life and truth. These are balanced on
the other end of the political seesaw
by a school of “economic royalists”

who have made of art a ccmmermal
1ol D

of anatomical detail in the drawings
and sculptures of Michelangelo will
reveal startling exaggerations of fact,
but these enlargements upon fact are
but his medium for truthful expres-
sion, He gives us the figure of a man
or woman more essentially true than
could be made by any anatomist with
1

opportunity. As Ind
with large staffs and control boards
and troops of indefatigable press
agents, they have welded art and
commerce so successfully that it is
nearly impossible to tell them apart.
Somewhere between the two is the
artist; and he is as often as not a
forgotten man. Not quite poor enough
to be picturesque or heartrending,
just well enough off to keep his collar

and his drawings clean, he must
nevertheless spend an exorbitant
part of his life and energies in

worrying about bills.

And now, to stop the clamor of the
butcher, the baker, et al., to whom
must we sell our graphic arts? For
the most part, I suppose, it will be to
publishers, industrialists, and adver-
tising agents. The publisher is «
pretty decent sort, on the whole, but
if he is a book publisher he can gen-
erally be recognized as such by the
fact of having very little money to
spend on art. In my own experience.

So, I humbly
pray, ladies and gentlemen, that you
will apply no instruments of precision
to my words—they are the best I
could find in this emergency for say-
ing what I believe to be true. If you
think me guilty of exaggeration, the
foregoing remarks are my only de-
fense. But if you accuse me of being
facetious, I will tell you that I have
never been more serious in my life.

CONSTANT QUALITY
PRINTS

(Continued from page 85)

always, negatives that have a density
range of 1.00.

Now to come back to Fig 15. As-
sume that the Gamma 0.8 curve is the
normal one for speed. It has been
shown above that the U value on the
meter should be at a density of 0.1
or the point A in Fig. 15. It has been
shown that a negative density range
of 100 is required. If U is 0.1, then

the most g and

customer for our wares hcls been the
What you do for him
can often increase his profit very

industrialist.

materially, and he is not slow to
recognize that fact.

The advertising agent,
very generally and with the particu-
lar exception of one very dear friend
in mind, deals largely in what might
be called organized
fraud. 1 am aware that to say this
now is to risk being called a “com-
munist transmission belt"—whatever

speaking

scientifically

that may be. It has even been sug-
gested that by these animadversions
upon advertising, I am biting the
hand that fed me; but I suggest that
1 am biting the hand that I have
fed until I am fed up on feeding it.
It may be that you will find, as I
sometimes have, in the ranks of these
shock troops of deception, sympa-
thetic and amiable clients for your
work who can deal differently with
artists than they deal with the public
—but not very often. Each of them
employs what is called an Art Di-
rector, whose importance is derived
not so much from art as from the

ial size and number of advertis-

S\

ing accounts towards which he di-
rects it. It is his duty to furnish you
with what he calls “ideas,” upon the
theory that an artist is not mentally
up to having any of his own. Ten to
one, he will end by daltering your
drawing to give it the “wallop”
thought to be essential to all adver-
tising. A public already groggy and
half blind from the incessant batter-
ing of advertisements with a punch
will hardly notice the difference.

“To think at all,” says the Spanish
philosopher, Ortega y Gasset, “is to
exaggerate.” A careful measurement

the density should be 1.10.
Mark this point off on the Gamma 0.8
curve (point B). It is now necessary
to determine what brightness range
this represents. Go back to the U
mark at point A. Note that it lies one-
third of the distance between Ex-
posures 4 and 5. At one-third of the
distance between Exposures 6 and 7,
twice as much exposure has taken
place, or a brightness which is twice
the U value (point C). At one-third of
the distance between Exposures 8 and
9, four times as much exposure has
taken place, or a brightness of four
times U (point D). The points E, F,
and G at brightness of 8, 16, and 32
times U respectively, are also shown.
Note that point B is approximately
one-third of the distance between
brightness ranges 16 and 32. Hence
point B
twenty times U. Therefore with this

indicates a brightness of

developer-film combination, all  pic-
tures of brightness range 20 should
be developed to gamma 0.8 to give a
negative density range of 1.00. This
is the first point to be marked on the
dial. It has been shown elsewhere
that every third mark on the meter
doubles the brightness. By setting the
U on the meter at 1, this first point
is marked on the top dial as in Fig.
18.

In the same way all other points
are obtained. There are however, two
other matters to be taken care of. The
reader will note that the exposure
which produced a density of 0.1 at A
on the Gamma 0.8 curve, produces a
density of 0.22 on the Gamma 1.4
curve. The U mark is then chosen as
0.22 on this curve, with the maximum
density at 1.22. A brightness of 6.5
times U is closest to this point.

It will also be noted that the
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XPERT photography is not a matter of chance, of * ‘genius,""
or even of equipment. First and foremost you must learn,
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Here's the new FOCUSPOT RANGE-
FINDER, available for all model .
Speed Graphics and other 9x 12
and 6.5 x 9 Film Pack or Plate Cam- &
eras. Though especially conceived |
and designed for use in dim light con-
ditions where an optical
works with difficulty, the unit is also
satistactory for dim daylight shots.
Permits absolute, critical focus-
ing at all distances. Operation is
simple and direct, critical focus being

Find,
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is brought to hairline sharpness. Itis
not necessary to bring camera up to

eye level since focusing can be done

from any position.

List price. all models. only
$15.00.

Installation charge, $2.50
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West Coast News Photographer, Gene
Lester, using his FocuSpot to get a diffi-
cult candid shot at the EARL CARROLL
Theatre Restaurant—famous Hollywood
Night Club.

Installation and synchrenizing of the
FocuSpot is quick and simple, Tem-
plate for mounting position and easy
instructions furnished with each unit.
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John L. Davenport, Constant Quality Prints (Part 2),
U.S. Camera, 1940, vol. 3, no. 13, pages 84-85, 95-96.

From This New
Smm. Projector

Here are a few of the reasons why
this new Ampro “8” gives you full
16mm. quality projection—why it en-
ables you, at last, to show your 8mm.
pictures under ideal conditions.

STILL PICTURE
LEVER
400 FT

CAPACITY

| AVAILABLE

1 STILL PICTURES

2 400 FOOT REELS
for detailed study

if desired

by
\ TiLY
REVERSE
3 REVERSE SWITCH PRECISION
for humorous effects TILTING CONTROL

b N

QRS N Y]
AUTOMATIC ;N

5 AUTOMATIC REWIND 6 PILOT LIGHT
use reverse swilch only facilitates threading

oPTICS
REMOVABLE Y

7 REMOVABLE OPTICS 8 EASY THREADING
for quick cleaning over lorge sprockels

MODEL KD (left) — 16mm.
Silent Projector, 750-watt il-
lumination, A.C—D.C. mo-
tor, automatic rewind. Pilot
light and numerous other
features.

MODEL YA (right)y—
16mm. Sound Projector,
with 750-1000 watt illu-
mination, A. C.—D. C.
motor, silent and sound
speeds.

Send for Catalog

giving all the features and specifications of
this new Ampro “8”—and full information
on the complete Ampro line of 16mm. silent
and sound-on-film projectors. Ampro projec-
tors are standard equipment in many thou-
sands of schools, universities, government de-
partments, U. S. Army and Navy, churches,
clubs and homes.

Ampro Corp., 2839 N. Western Ave., Chicago, lII.

Amoro Corp., =

O Please send me full details on the new 8mm. Ampro
Projector. [1 Also the complete Ampro Catalog of
1 . Projectors. -

aplete with
15, Lamp,
ssories,

rying Case

)gos

As Chi _US_IZMI =
2839 N. Western Ave., Chicago, ILI.
ull detail:

Nar
Add

AMPRO

PRECISION CINE EQUIPMENT

Gamma 0.58 curve has a density of
0.1 at an exposure one-half stop
slower than the Gamma 0.8 curve.
This means'that all subjects having a
brightness range beyond 80 require
half a stop extra exposure in order to
keep the U values at 0.1. As the meter
is marked off in divisions of 1} stop,
use %} stop extra exposure instead of
15, In counting off the brightness
range of the 0.58 curve, start at point
H instead of at A.

The reader will observe on the
Gamma 0.58 curve, that light values
80, 100, or 128 times U will all
have approximately the same density,
due to the flattening of the curve. If
differentiation in tone is wanted in
these higher values using this film
and developer then detail in the
shadow must be sacrificed and a
higher light value of U used. The
photographer is now up against the
limitation of the printing paper. But
having the dial at his disposal he is
in a position to decide what he
wants,

Taking the above details into con-
sideration tHe remaining points on
the dia! can now be quickly plotted.
It will be noted that the intermediate
gamma curves have been drawn in
lightly by interpolation in order to
determine the points that fit the meter.
These pecints have been marked on
Fig. 15. A brightness range 6.5 is
plotted on the Gamma 1.40 curve, 8
on Gamma 1.2 curve, 10 on Gamma
1.00 curve, etc. With the exception
of the first three values, the points
form a straight line that might be
called “the constant quality line”.

Having waded through all this, per-
haps the reader will profest that he
doesn’t want constant quality because
it would interfere with his artistic ex-
pression. The answer to this is that
if he will once master constant
quality and learn how to use his
photographic tools, then he can vary
his quality deliberately and know
what he is doing, instead of hoping,
as at present.

For detailed descripiton of sensi-
tometry the following sources are re-
commended.

Photographic  Sensitometry, Lloyd
A. Jones, Journ. Soc. Mot. Pict. Eng.,
Vol. 7—No. 4 and 5; Vol. 8—No, 1
and 3.

Photography—Principles and Prac-
tice, C. B. Neblette, D. Van Nostrand
Co., Inc.

The Handbook of Photography,

Keith Henney and Beverly Dudley,
o

McGraw-Hill.

Photography: Theory and Practice,
L. P. Clerc, Pitman.

Exposure Makes the Picture and
Exposure Makes the Print, H. P. Rock-
well, Jr., Weston Electrical Instrument
Corp.

Photo-Lab-Index, Henry M. Lester,
Morgan and Lester,






