UGS Report Wo. OSLA1915

United States Department of the Interior

GEQLOGICAL SURVEY
RESTON, VA 22092

REPORT OF CALIBRATION September 24, 1593
of herial Mapping Camera
Cemerz type: Jena LME 1015# Camera serial No.: 2851540
Lens type: Jena Lamegon PI/D Lens serisl Ho.: 73900290
Hominal foeal length: 153 mo Maximum apertures: /8.2
Teat apsrture: £z

Submitted by: Tuck Engineering; Inc.
Big Stone Gap, Virginia

fieferance: Tuck Engineering, Inc., purchase order
Ho. 1331, dated Sepbember 20, 19003,

These measurepenta were made on Kodak Miora-flat Elass plates, 0.25 inch
thick, with spectrozcopic emul sion type 157=01 Panchromatio, developed ip D=18
at 68° F for 3 minutes with continuous agitatiorn. These photograpnic plates
were exposed on & Multicollimator camera calibrator using a white light =ource
reted &t approximately S200E

I. Czlibrated Foeal Lengkh: 152.4171 mm

This measurement iz considered accurate within 0.005 mm

II. Hadial Distortion
= D, for gzimuth angle
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The radial distortion is measured for each of four radii of the focal plane
separated by 90% in azisuth. To minimize plotting error due to distortion, a
full least-sguares solution i3 used to determine the calibrated foeal length.
V. is the average distortion for & given field angle. Values of distortion D
based on the calibrated focal leéngth referred to the calibrated prinaipa?
point (peint of symmetry) are listed for azimutha 0% 2909 180° and 270°% The
radizl distortion is given in micrometers and indicates the radizl displace-
ment away from the center of the fleld. These measurements are conzidered
goouwrate within 5 um.

* Bquipped with Forward Motion Cempenszation
{ 1 of 5 )
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ITT. Resclving Power in cyoles/mm

Area-welghted average reaclution: §3

Field angle: 0® 7.52 152  23a® 30% 35° 4g°
Radizl lines 113 134 95 5 113 95 55
Tangential lines 113 113 113 85 g5 BT 67

The reaolving power 12 obtained by photographing & series of test bars and
examining the reaultant image with appropriate magnification to find the
apatial fregquency of the Timest pattern in whiech the bars can be ounted with
rezzcnable confidence. The series of patterns has spatizl frequencies froz &
to 268 cyeles/mm ina geometric series having =2 ratlio of the Uth roast of 2.
Radial lines are parallel to & radius from the center of the field, and
tangential lines zre perpendicular fo 4 radius

IV, Filter Parellelism

The two surfaces of the 405 Ho. 275579, the 500 MNo. 517404, and the 550 Ho.
514134 filters accompanying this camera are within 10 seconds of being
parallel. The 500 filter was used for the calibration.

Y. Shutter Calibration

Indiceted shutter spaed Effective shutter speed Efficiency
1/125 T-16 ms = 1/140 = TU%
14175 5.00 mg = 1/200 = T4%
1/250 3.60 ms = 1/280 = ThE
14350 2.0% ma = /410 = TU%
14500 1.80 ms = 1/555 & Thi

The er'fective shutter speeds were determined with the lens at aperture f£/h.2.
The method 15 considered acourate within 3 pereent, The technique used is
Method I described in American National Standard PH3A8-1572(R1978).

VI. Magazine Platen

The platenz mounted in LMK-K 24/120 film magazines Hoo 266HT24 2nd Koo 26901LH
do not depart from a true plane Dy more than 13 um (Q.0005 in).

The platens for thess film magazines zre equipped with identification markers

that will register "266472" fer magazine Wo. 2660724, and M269014" for
magazine Noo 2069014E in the data strip area for each EXPOSUE,

(- 2-af-8 )
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Prinelpal Points and Fiduoizl Coordirstes

3 (90°)

T

2 (180%)

Foaitdons of &ll pointa are referencad Lo
the principal polnt of sutcoollimation
(PPA) @a origin. The diagrem indicates
the orientaticn of the reference points
When the camerz ia viewed freom the back,
ora contact positive with the emulzion
up. The data strip iz to the left.
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X coordinate ¥ coprdinate

Indicated principal peint, corner fiducials =0 . 006 mm -0.004 mm
Indicated principal point, midside Fiducials ~0.006 =, 001
Principal point of autoocllimation 0.0 0.0
Calibrated principsl point (point of symmetry) 0016 o.002
Fiduoial Marka
1 =110.008 mm =110.003 mmm
pe 100,964 109 . 957
3 -110.005 109,997
i 109,990 -110.003
] ~112.008 0.001
b 111.992 -0.002
T ~0.003 111.993
a =0.005 =112.018
VIII. Distances Between Fiducial Marks
Corner fiducisls (diagonala)
1=2: 311.136 mm 3=4: 311124 om
Lires joining these markers intersect at an angle of B4° 581 g7n
Mideide fiducials
G-G: 224.000 mm T-B: Z24.007 wmm
Lines jolning these markers intersect at an angle of 83~ 590 g7v

Corner fiducials (perimeter)
1=3: 220.000 mm Feg:
1=li: 219.905% om L

220.000 me
220.000 mm

The methed of measuring these distances is considered

gocurate within 0.005 oe

L3 0f5)



IX. Sterecmodel Flatrnessz

Magazine No.: 2664724
Megazine ID: ZHEUTZ

0553 Report Mo. OSL/1915

Base/Height ratio:

0.6

Maximum angle of field tested: 40Q°
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Test polnt array
{velwes in picrmeters)

The valuvea shown on the diagram are the average departures from flatness (at
negative scale) for two computer-simulated sterecmodels based on comparator
measurements on contact glass (Kodak Mioro-flat) diapositives made from Hodak

2405 film exposures,

¥. PResolving Power in oyolesdom

These peasurenents are considered accurate within 5 wm,

Area-weighted average resclution: 42 Film: Type 2405
Field angle: 7.59 159 309 35° ho*®
Radigl lines L& o Ia 4o Lo
Tangential lines L& 48 50 Ik L

(-4 af 5 )
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IXE. &terecmodel Flatness

Magazins No.: 209014B Base/Helight ratic: 0.6
Magasine ID: 269015 Maximum angle of field tested: Q%
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Sterecnodel

Tent, polnt arrey
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Ine values shown on the diagram are the average departures from flatness (2t
negative scale) for two computer-gimulated sterecmodels based on comperator
measuwrenents on contact glass (Kodalk Micerc—flat) diapositives made frem Kedak
2405 film exposures. Thess mezsurements are considered acourate within 5 um,

X. FResclving Power in oycles/mm

Area-weighted average resclution: U5 Film: Type 2405
Field angle: o° T.52 15° o 5@ 30" 359 ho®
Fadial lines &7 & yB KB §a ye i)
Tangentlal lines 57 L& LE 45 L3 Lo w4

This serial mapping camera calibration report supersedes the previously issued
USGE Report Moo OBSL/1546, dated June 28, 1990,

3 vl ﬁjf@m

Bradish F. Johnson
Chief, Optical 3Seience Laboratory
National Mapping Division

(5 of 5 )
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Resclving Power (eycles /mm)]

LENS RESOLYING POWER

o REPORT No. O5L /1915
LENS No. 7390024 D
Max. Aperture: "{:.-"f‘n":l
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