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MIL-STD-150A"
Change Notice I
8 June 1961

MILITARY STANDARD
PHOTOGRAPHIC LENSES

TO ALL ACTIVITIES:

1. The jollowing page of MIL-STD-150A has been revised and supersedes the page listed.

NEW PAGE DATE SUPERSEDED PAGE DATE
29 8 June 1961 29 12 May 1959

2. Rutain this notice and mnsert before the table of contents.
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51.2.12.3 Method 14 — Projected photo-
graphic resolving power. This test is intend-
ed to be used primarily for enlarging lenses
(type VI). A target plate of the required
size contsining resolving power targets
(light lines on a dark background) and of
the required range, and located as shown in
Figure 8, with one set of the lines in tangen-
tial and the other set in radial direction, shall
be placed in the object plane (film plane) of
the lens to be tested. The targets shall be of
high contrast. The target plate shall be even-
ly illuminated by light from a condensing
source. If required, the light shall be filtered
to the color required by placing a filter be-
tween the lizht source and the target plate.
With the optical axis of the lens perpendiou-
lar to the target plate, the lens shall be fo-
cused at the designated magnification and
aperture, and an exposure made on the
designated photosensitive material. The
photosensitive material shall be held flat in
a plane perpendicular to the optical axis of
the lens. The correct exposure shall be that
which gives the maximum resolution at posi-
tion B of Figure 8. The test plate is pro-
cessed. in the required manner. The resolving
power shell be read by observing the dry
test plate under suitable magnification. The
figures referred to in measuring resolving
power by this method are the lines per
millimeter on the target plate. It is recom-
mended that enlarging lenses be tested at &
magnification of 1:2 using medium contrast
glossy chlorobromide paper processed 114
minutes in D72 developer, . diluted 1:2 at
68° F,

5.1.2.12.4 Method 15 — Projected visuul
resolving power.2? This test is intended to be
used primarily for projection lenses (type
VIT). A test object of the required size con-
taining high contrast resolving power targets
(dark lines on light background) of the re-
quired range and placed as shown in Figure

® Amsriown Otmadard Method for Determining Bewoiviag
Power of lansw for Projectors for Sbemm. Xr'de Plim end
3 2 Lined Bldms, PEY .16-1847 (Roviesd 1982).
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Ficuxe 8. Projected Resolving Power Test Plate

under fest upon a matte, white, grainless
screen. This screen shall be located at such a
8 shall be projected by means of the lens
distance from the projector that unless other-
wise specified the long dimension of the pro-
jected image will be at least 40 inches $=
order that the ohserver will have no difficulty
in distinguishing the number of lines resolv-
ed. The resolving power of the lens at any
point in the field is the largest number of.
lines per millimeter in the test object that an

obeerver, close t¢ ¢he screen, seas definitely
resolved (easily counted) {r both radia! and
targential directicns in the projected image.
Care shall be taken to insure that the screen
is perpendicular tc the optical axis of the
projection lens, and thal the lens is focused
s0 that the image at the ceater of the test
plate has marimum contrast. The projector
used in this test may be a regular produc-
tion model or a special test projector. The
glass test object shail be flat and held con-
centric with and normal to the optical axis
of the projection lens. The cone of iight from
the projection lamp through a condensing
system shall completely fill the entrance pupil
of the projection lens. The tesi object shall
be uniformly illuminated.

5.1.2.13 Astigmatism and curvature of

field.

5.1.2.13.1 Method 16 ~- {lesolving power
tarpet method. By means of any of the meth-
ods for messuring resolving power gpacified
in methods 11 through 15, resclving power
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shall be determined for different positions
of the test plate in the image space. The test
plate or plates are exposed in small steps, at
different distances along the optical axis of
the lens. The length of each step depends
upon the corrections, focal length, and aper-
ture of the lens being tested. A sufficiently
large number of steps shall be taken to in-
sure at least three steps on each side of the
best focus position for both radia) and tan-

gential lines at any angular position. Upon .

reading the targets, the position of best focus
shall be determined (for radial and tangen-
tial lines separately) at which the resolution
is & maximum at each angular setting. These
focus positions are plotted against angular
settings, and two curves representing the
two image surfaces are obtained. The curve
representing curvature of field is a median
drawn between the two curves representing
the image surfaces. (See 3.6.3.) The astig-
matic difference is obtained by taking the
difference in the focal setting at a specific
angle for the two image surfaces.

5.1.2.13.2 Method 17 — Nodal slide method.
This methoé may bhe used in lieu of method
16. In this method the lens to be tested shali
be set up in front of a suitable collimator
equipped with a target containing vertical
and horizontal lines and centered so that the
optical axis is parallel to the collimator axis
and coincident with the axis of the observing
microscope. The lens shall he moved along
the microscope axis until the axis of rota-
tion of the nodal slide intersects the rear
node. The microscope shall be focused on the
axia] image and the position of the micro-
scope noted” The lens shall then be rotated
about the axis through the rear node and
perpendicular to the optical axis of the lens.
At multiples of angular positions of 114
decrees out to the edge of the field. the
microscope shall be separatelv focused on the
radic] and tangential Yines. The focal chanee
from the axis position shall be noted at the
angular field positions for the redial and
tangential lines. To obtain curves such as

specified in method 16, the factor f(1-

_cos B)/cos B is subtracted from the micro-

scope- settings, and this difference is multi-
plied by the cos 8. If a flat field bar is used
at the microscope it is not necessary to sub-
tract the factor f(l-cos B)/cos B. When
curves are obtained, the procedure for deter-
mining the curvature of field is the same as
that in method 16.

5.1.2.14 Color correction. When the image
quality is found satisfactory on the basis of
other applicable tests, the color correction
can also be considered as satisfactory. Direct
measurements of color corrections may be
needed when some special color requirements
are to be met. These measurements may be
specified in terms of minimum resolving
power or limits on individual color correc-
tions.

5.1.2.14.1 Longitudinal chromatic aberra-
tion. ‘

5.1.2.14.1.1 Method 8 — Photographic
method. Photegraphic resolving power meas-
urmenents shzl! be made as specified in
method 11 or 12, utilizing light of the colors
designated. repeating the test for each color.
The light used may be supplied by a mono-
chromator or it may be filtered white light,
as specified. The focus positions at which
the maximum resolving power (AWAR un-
less otherwise specified) is obtained shall be
determined for each color. The longitudinal
color aberration for a particular color is the
difference in focal setting for this color and
white light, or for this color and a specified
color. When the focal setting for the first
color is greater than the focal setting for the
reference color or white light, the longitu-
dinal chromatic aberration is 3aid to be
posi ive. Generally, the reference color
shou d be towards the red end of the cpec:
tral range under consideration.

5.1.2.14.1.2 Method 19 — Nodal slide meth-
od. When specified, a nodal slide optical



