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Studies on the Resolving Power of the Cinefluorography by Image Amplifier
By

Akira Tasaka and Eiichi Takenaka
Department of Radiology (Prof. Dr. T. Miyakawa)
Faculty of Medicine, University of Tokyo, Tokyo, Japan

Analysis and considerations on the resolving power of the cinefluorography with a
Shimazu’s image amplifier is reported, and factors which can influence the total resolving
power are examined: optical system accessory to the viewing fluorescent screen of the
image amplifier, cine lenses, 16 mm cine cameras and cinefilms for cinefluorography, in
collaboration with Prof. Koana’s Laboratory, Department of Physics, Faculty of science,
Tokyo University (Prof. Dr. J. Koana). The following results are obtained

1) Film for 16 mm cinefluorography. (Table-2).

A and B film made in Japan and Gevart Scopic G for Odelea camera have the
resoving power of 65,85, and 60 lines/mm, respectively.

2) Combination of viewing optical system and cine lens (Table-3)

In direct observation by microscope, 350 lines/mm are resolved at the center and
it’s vicinity of cine film plane, but much poor at the periphery.

In photograph using special high resolution plate for measuring resolving power of
lenses (panchromtic), 180 lines/mm are resolved at the center, but much less than
in the direct observation, particularly at the periphery.

3) Cine lenses (Table-4).

Cine Nikkor (f/1.2, £=25 mm), Cooke Ivotal Anastigmat (f/1.4, f=1 inch and
f/1.4, £=2 inches) have good resolutions. But some of fast lenses have a poor
resolution (less than 40 lines/mm) at the periphery. Fastness and Resolution of
a lens should be taken into consideration with equal attention.

4) Cine film sending mechanism (Table-5).

In combination with cine cameras (Kodak k-100, Bell and Howell 70-DA and 70-DR)
Cine Nikkor (f/1.2, f 25 mm) and Sakura and Fuji X-ray film made in Japan are
examined.

Bell and Howell’s cine camera sends it’s film accurately and has a resolving power
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of 50-55 lines/mm at center and periphery with B film, and less fluctuation in a
single frame and in series, also. Kodak K-100 has the resolving power of less
than 35 lines/mm at center and periphery with A film.

5) The image amplifier has the worst resolving power among these factors and 0.4 mm

wires at center are resolved at the front of the fixation frame of image amplifier,

in the best condition.

6) And in our eine film 0.5 mm wires are resolved at the front of the fixation frame

of the image amplifier : 14.5 lines[ﬁlm on cinefilm.
The total resolution cannot be calculated theoretically, even if the resolution of each
component is known. But the fineness of the viewing fluorescent screen is acutally de-

graded when each component such as optical system, cine lens, cine camera and cine film are
combined. Even if each compomental resolution by itself might be satistactory to accept the
fluorecent screen image, the author could not be satisfied at present with each resolution
in order to project the very screen image on cinefilm (Fig. 11). Of course, improvements

of image amplifier should be made at first.

Mutual and organic studies zand improvements

of each component are neccessory to have the more beautiful cinefluorography.
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Fig. 1 Apparatus for Cinefluorography by Image Amplifier
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1B, 3 7R, BEE, ST xl—
Y av (BR) OHANE

(5) kY7 4N 20BEEERIR

1) MERE (MEL > X0, 74 V235D
vt RSN EY)

2) 74N LimEGEEOTERE

3) HEEEME L 1 2 <BIE L DFE 125 DR
IO (DX ER-CMSERPE L & oRf
LeBFBEE L, TOFRRETOI >HETENZD
TARL TIIEET 5. 72 (Q0BIHRE
B s4"F2ECHSZE E ATE L O

BRERFHSRE LR S21% BTE
T, BCHEE AR E L TSR T2 B i
i

§ 3 HEREOMMELIER O EZHRCHTS
ROMEMNE & OBIFR (FHEME) (Table-1)

XA SRR & L TER 0. 200~ 0. 6uney
12FEDER  Th T4 92, TOHEEBIIEL
WRARES G B TR S X, A RkisigsRc &
SELzd D (Fig 2) #{FEA Lz, Z0REH
HOLHEEONTE, REoMBICE Y TXHE TR
L6, BAMEEOZGEEEmIET 3
OifiA & (A/mm), [FEEZEEEIA T B4 Of
MhE (GRmm) Z5UNTZhETANL RCEE
DFENR TR I NI EZDT7 4 Vva Fi2B 3 3
froflinE (Fmm) 22EFD @Y DB
WTEE LT Table-l 1R L7z, Z® EHENCH
Wi T —F RO ENEYTH S,

A) BEEEICOWT

a) XiwE oS LHBRE L 0L = 300ur

b) Rk & G & OFEHEEL = 1420

c) BB ERIZE T BT v XROMR
(BEREFOF—F 10k 30 m=—

d) ECEHME BRI T BIRBEE

7 DS A EEAR25Mm O B EEIL 7 4 L 4
EiVCEEET. 25mm (BEMD) oM E L T Ens.

Table]l Relationships between Fineness of Test Piece and Corresponding Fineness of Image
at Each Image Plane (Calculated Value)
At the best geometrical conditions At the present apparatus
X ray fluor. screen,  [View. fluor. | Film plane| Test piece [X ray fluor. [View. fluor. | Film plane
Test piece ® lscreen © | ® plane @ [screen ® |screen@©
dia (mm) | lines/mm ‘ lines/mm lines/mm dia(mm) lines/mm lines/mm lines/mm
0.1 5 25 8253 0.1 4.3 21.4 72.5
0.2 2.5 12:5 41, 2 02 2.1 10.7 36. 4
0.3 oy e DB 0.3 1.4 Tl 24.1
0.4 1. 25 (iT5) 20.6 0.4 1.1 5.4 18.2
0.5 1 5 16.4 0.5 0.9 4.3 14.5
0.6 0.8 4.2 1327 0.6 0.7 3.6 1252
0.7 0.7 3.6 11.8 0.7 0.6 34 10. 4
0.8 0.6 S 10.3 0.8 0.5 250 9.0
0.9 0.55 2.8 9.2 0.9 0.5 2.4 8.1
Minification between © and ® =% Minification between © and ® =?.1_@
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TANL B0 E D BVCHEET 5 M50 A 725

A) Thabb,
a) L = 800mn
b) I =0
c) m,= ‘[
‘ 1 7.6
4 =31 = %5

LORLVEI ZZIHEDT7 4 Vo FITB T
BefRd 0. 4mmDE5MRES CCE L, FA LD
DI T TG L TR WS, 74 Vo
3 TR PEE OFAREIE #9214/ &S
ZiBREmbEN3D.

§4 BABETEOREH BETAE)
Dhbh OB IZE T 28 EHEFITonT,
Fig. 21TR L7727 R b« ¥— X #5080 Bft
HeiiE (Fig. 1 0®W) 2B \WT, EBETED

RESL-FT2LHCXBBHTE LR,

OBBEAZERZFT A CBBEETE V—~

TR &1E S —HRIZ 0. 4mmis & e L T\ 528,

Fig. 2 Test Piece for Image Amplifier.

— 1.0

Four copper wires are pallaleled respectively at
each diameter’s distance. Unit: mm.

= 0

697

Fig. 3 Image Amplifier's Resolution
(Image amplifier 4 optical system)
Only 0.6 mm
wires are resolved
in marginal region
of 10 mm width.
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&, 0. 3mmfR% Rk LT,
§ 5 XigRHERFEH 71 L LAOREG DS ER
A) ERTANL
D MERENELEXHR7 4L
2) " ILBXIT LN L
3) Gevart Scopic G Film for Odelca Cam-
era
Z 0 3H Eh b XARBERY H 0 35m 7 £ L
LATH BN, XAR16mALEH 7 4 V2 ZhEH
HEEDLDEBDLNZDOT, ZhALITOWTHIE
1o,
LRBBI-ED LB VDL TIT ok,
D FAEEELE74N L
¥ F—MA 20°C, 54
CB7AL ML
a=F—N\ 20C, 54
3) [ Gevart 74 L4
L F— 20°C, 54¢
B) Ml Fig. 4 ORT X 5 e 3R
Fig. 4. Test Piece for Resolving Power of Film
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BB L N B & 57 F AT O TR S0l
R 7.

2 BFig. 4 ORI E h-¥fflix, —h

HARZ AR E MR #2148 %75

FHUOIHREB L7z & E OBOMN X %, Z/um BifT
TERLZDDOTH B, fFHERL » X1z, Cannon
lens C—8, 1 :1.4, f=13mmC, FOFEEED
1:2.8 #WTIRE L. ZOMD FIEBEE
IZ2WTD L v X [EGOMME T, %R Yo 12
WGHY 520/ mm B B .

Table2 Comparison of Cine film's Resolving
Powers

I 85 lines/mm

B ﬁlm made in Japan.

A film made in Japan ‘ 65 lmeslu"mm

Gevart Scopic G for Odelca

_ Camera ‘JU 11ne S;" mm |

C) WlEfEE Table2 13327 . HHAEEELSY
WEALAE OIRG 113 F DI B 2 N -85 DR
T 0.4mm (Philips #»D # % %O ¢ 0.3um) 7,
IRE7ANLEITHEET 2 & H18A/mn { &\
T ER VAL, 74 LLDFRETI-TRALE

3fELB LAY, —btaLtEbhB,
BBBEZDIW, FRIFEDT AN 2 DB

FHIE L7fEREFR 50LB 0 ThH B, Bk
'{ﬂ”Jl‘_\'Dlgé' [i=H

Fig. 5 Spectral Distribution of Film
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A film made
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B film made
in Japan.

Odelea camera 60 : 6000A

Gevart Scopic G for
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Fig. 6 Test Piece for Resolving Power of Viewing Optical system
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LY X EOMABERITBWTHIE L.

YF e LbvX kL Tk, 1) Cine Nikkor 1
t1.4, f =25mm%§gh 1t 4 ©{Ff, 2) Cine
Nikkor 1 :1.2,f =25mm#% & b BEHc 2z & 2 b
1:1.4 TEMAL-.

FBESEE L QRS X ohZe il o SEH
FEBEL DY .
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t+ A chart at 3
zone and 4 zone
is enlarged.

A chart at center,
1 zone and £ zone
is enlarged.
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¥ 3004/mm) R, b LG IhEFBE#ET
EREZE L. BEOHEITIE, EBELSENRTFY
BN BB L3 v FMEBI DWW THIE

YA, 3I-ABREEOBAICE, WEo& R
Y Vb R ADYE L URE O S SE 2 e
Lif=.

R X W, RBREESO%RD
MnE (Rmm) 2RLTWBDT, YuslZfih i
N7-EAOBOMD X1x, %448 Lok FED 2.8
L2 Bb3Ttds. IREBERORNMME
3miz T, WA hREEE T, ToMEx

HARZ BRSSO #2188 #7%
1.07mm & 72 %,

@ WIRHBZEDFHR

JlsEEEEL 1 Table 3123 L 7-. Sag (Sagittal)
vk, Ak 0 R N AR A PR SEITARIC 2w T
WL 7=l S0 E(A</mm) &b, Tan (Tange-
vtial) 1%, FHICEELZFFEIZOWTOME T
5. &YV —v (Zone) R OREFEILEEIZHL 1. 07
meh5. S A ( 350—) EWwS i,
350:k/mmfiEie 3 Bk Eu S 8, Fhok b —Ek
T 2804/mm k D ixiE B2 BWBE Th Y,
( 2804) W Mix, 280F4/mk vix, b

-
e

Table3 Resolving Power Test of Optical System Accessory to Viewing Fluorescent Screen
of a Shimazu’s Image Amplifier (1)
A. Direct Observation by Microscope (1)
Cine Nikkor f/1.4 f ==25 mm stopped down at f/ 4

T " Chromatic
Sagittal Tangential S bereation
Center 350 (—)
1 Zone 350 224— (+) Tangentially much chromatic aberration
- 350-— Sagittally flowing and tangentially widening
2 Zone 2804 = (+) lines
= 350 : Sagittally flowing and tangentially widened
3 Zone 280-h 90— (+) lines
4 Zone 280 90— (+) More than above zone
Unit: Lines/mm.

A. Direct Observation by Microscope ( 2 )
Cine Nikkor f/ 1.2 f =25 mm at full aperture

: . Chromatic
. Sagittal Tangential | 0. oo
Center 350— (=) Halo, prevailed
1 Zone 350-- 177 (+) Tangentially widened lines
. - Sagittally flowing and tangentially widening
2 Zone 224 112 (H) lines
3 Zone 224 <45 () Sagittally more flowing lines
4 Zone 280-- T0— ) Sagittally more flowing lines
Unit: Lines/mm.
Cine Nikkor f/ 1.2 f =25 mm Stopped down at f/ 1.4
. ; Chromatic
Sagittal Tangential | S0 oo
Center 3504 (—) Halo, prevailed
1 Zone 350— 224— (%) Astigmatism
2 Zone 350-- 112 (4 Astigmatism
3 Zone 224~ <45 (4
4 Zone 280 70— () Color fulled between lines.
Unit: Lines/mm
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B. Photograph
Dry Plate Sakura’s special high resolution
plate for measuring resolving power of lenses
(panchromatic)
Development D-27, 1 : 2dilution, 2'30"

® Combination of optical system and cine
Nikkor (f/1.4 stopped down at f/4)

Sagittal Tangential
Center | 177, 224—
1 Zone 177 177
2 Zone 70 70—
3 Zone < 45 <45
4 Zone <45 <45

® Combination of optical system and cine
Nikkor (f/1.2 stopped down at f/1.4)

Sagittal Tangential
Center 140
1 Zone 112 70
2 Zone 70— 70—
3 Zone <45 <45
4 Zone <45 <45

Fig. 8. Test of View. Optical System

______________ Microscope

_____________ /Dryplate
== Film plane

AT [-===="Cine lens
E
E

Ly
=
_5 ---Viewing optice system

E

1=

:(- ZooIs .. Jest chart = Viewing fluorescent sreen
er

= oo TNttt Creen i

| iE};; ___________ Light source (500w tungsten lamp)

NREVHEHETHS.

BREE % AV 72 S IREYBIZRC X i, Cine Ni-
kkor 1:1.4 % 1:4 - TCHEHAL- XD
BRI E, POET 3504mT B B, B4
V—v® Tan. Tix, 907/mnd3@E Lawv3 5
WTHD. IR OBEAEMEMAF D Cine Nikkor
1:1.2 tOfEge T, BEHTY, 1:1.412
RORETY, LS EU Sag. OFFINE B2,
Tan. DFFNBEL, $53 V—vix457/m DT ¢

=9
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5. BB XU 1: 1.4 Tldno, BOF
n, JEENE, G L Table 3 1R T &
IIEDONTL 3.

bbb DEEMEEOHHE S, BE O 5
&, EORIE T 0. 4nm DR & % LT3 i,
INERR OPBREEOFHEEICHET 2 L, #
204/mm 275 BT, BELFER+BEIRE L
X DG I, B L b TS DT Tk
—BESEZBR, BEEEEEHO- ST
LHIEE LAz,

® HRERBROFER

Table 3 R 6N X512, EERLEIES
12, ZOMNETRHLSTH B, EEEDE A
RAVEIZR L D b & ST AIRMETFTL T3, 2
NREHEOZR T b E Y F 2 4bT 2 e
<, PR CRMGCRE L7720 THh 5.

(&) babhoBREXE (Fig 1 0OE)
12(Fig 6) DB EM LT W TiRE LT £
W, BOBHME DB IR AR GRS, Bk b
DR, ERORE EZ WA AARER D T, |k
RED L IAFELRACD) TH S, BELES
B e 35 Uiz 2» 27228, Cine Nikkor
1:1.4 % 1:4 SRS THEMA Lzt X 0MIEE
BEINTGECEZITIWEEDN 5. 1 B E
EfUE R I RE L ETFTT 500, &% -
LY Rk BHD TR, £ LTEEEERI
IBIDTHBEZEIE, Y3 L IO
DEZATHLNTHSE., ZhiEZ DBEERERT
WHEHFL ¢ 1, f =75mOEHEL L v Xl
FEAEDOHRF T HRELT, ¥ %« L X
ANIFE 2 TE D, 2 2XFROH il % RS
BECHESTREL ED2THY, BHCHEHRBEH
EHESIZ, BATHDHEA LT, BERZED
BHRADROTER-DEEDLOAS.

§ 7 16mm REHRK LY XORGEHEE

VA LV ZAIREEL LT, FRL b
TIBBENEEB7-DIZ, 2FD X S ARBRET
D7, ThbH, Fig9 0k 3 AREBREPEE
REFCHRMT, ThiBE»65 v 727k
TRE L, BB CERY » X 2BE-C, &
BB ERFDOZ T V—v FITHE L THEL
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Fig. 9 Test Piece for Projecting Test of Lens

Fig. 10. Test Chart for 8 mm Cine.

RBAE Fig 9. o X > b DT, BARE,
80, 60, 50, 40Z/mmD 4 FEEOL TH D, Thll
ErxsticznlTRa@dE k.

A) R BLZL ¥ X

1) Cine Nikkor 1:1.2,f=25mm

2) Nominar 1:0.95 f=:1 inch

3) Cooke Ivotal Anastigmat
inch

4) Cooke Filmo Special 1:1.8,f==1 inch

5) Cooke Ivotal Anastigmat 1:1.4, f=

1:1.4,f =1

HAEZHA PSS $21E ®75

2 inches

B) flEfEE1x Table 4 25:7.

1) Cine Nikkor 1:1.2 BEZIEI B v T
Sag. Tan. Wi & b AFICEE LT 570,
R Y BT DS O 1 50 E b B R,
1 :5.6 12ENIE 2mEe0Zs/m Do &
A,

2) Nominar 1 : 0. 95\ 4RI~ T 25K %
¢, 1:23TOTH O NIZIEZT, BT
ik, Tan. & Sag. OWEE OB % 134T,
h 1:0.95~ 1:1.4 CI2FUE0 Tan. 1340
ZAmn 7 FEGE L. RORS L, EEONiE
HE IR E TR .

3) Cooke Ivotal 1: 1.4 (&1 ¥ X DEHEIDR
LBRLPLR I G b, #MYBEKCEmERGH S,
4mm, 6mmOHLF D Tan. 129 ENENRD D,
I 1:6.6 WCRBEARE LUREL BN, &
EHGA b 6mDHiEo Tan, B bh B b
BH.

4) Cooke Filmo Special 1 : 1.8 3% b EJfik
TIIEEFRO N 5 4 nuDl_ETHRE 25 N5 2 Bl
L, BEI8RB L, §&Y 1:5.6 T, e
BB L Y, LULAEL Ao T w3,

5) Cooke Ivotal Anastigmat 1:1.4 13&D
BT, LalCeR Sln b5, £m80:E/
mDl EOfRE SRS B, DI EOFHERIZX vbhb
Az @® Cine-Nikkor i»“afﬁ'ﬁ b e el

§ 8 16mmn Rk BASZDTAILIED
BEORIRAIC &rtﬂ'?=¥

YR ARATDT AN LK YR L D
BEDEBEETT 20 2#<. BAE74 VA
162 =/f T HEof L -;“m 3 = DR LR
VRS Vs 0T, Z O BRI BTN B
DREHRDORETH B0, 74 NVLRZ 2 EL
B WS BITEERE T D20, 3303t
REEHRIZ 7 4 M 2020 5 hDOBEIR S0 &7
hid, |y, wehEFTT %50
WThs. moRBRCII16mmy 2 7 3FEET 4L
2 2Ff ¥ v, 16mm3 F « L2 X & L Tik Cine
Nikkor 1:1.2, f=25mn7= - EFH L7=.

A) HIEFES LU 44 Fig. 10 12 BT Xk 5
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Table4 Comparison of Resolving Power of 16 mm Cine Lens (by Projecting Test)
Tris n=2mm ;= 4 mm r,= f mm
Cine Lens f—‘— Center
o Sag. | Tan. | Sag.|Tan.| Sag. [Tan.
Cine Nikkor Slight distortion at
T =5 mm alb 2 ] 80 80 80 80 50 50 periphery
) Strong halo, prevailed,
5.6 | 80 80 80 80 80 &0 80 even'if at £[2
Pomlin_ar hffﬂ-gfi 0.95| 80 | 80 | 80 60 | 50 | 40 |<40
Tl 12| 8 | 50 | 80 | 80 | 50 | 50 |<ao | Asymmetry
5.6 | 80 30 80 80 80 50 80
Cooke Ivotal Anastig- 1.4 80 30 80 80 80 80 80 : g ;
mat £/1.4 £ =1 inch [ 5.6 | 80 20 30 30 30 30 60 Eccentric optical axis ?
Cooke Films Special 1.8 | 80 80 80 80 80 [<40 60 Distortion i
£/1.8 f/=2inch 5.6| 80 | 80 | 80 |<40 | 60 |<d0 | 4o | Dislocation of focus
Cooke Ivotal Anastigm-| 1.4 | 80 80 80 80 80 80 80 Slight astigmatism
at f/1.4 f=2inches | 56| 8 | 8 | 80 | 80 | 80 | 80 | 80

Note ; On test piece are each group of 80, 60, 50 and 40 lines/mm carved, respectively, and
more than 80 lines/mm and less than 40 lines/mm cannot be read.

Table5 Comparison of Film Sending Mechanism of 16mm Cine Camera.

DKodak-+B film @Kodak+A film |@B.H. T0DR+B film|/@B.H. T0DA-+B film
Sag. Tan. Sag. Tan. Sag. Tan. Sag. Tan.
16 Center 45 <40 50 55
1 zone 45 45 35 35 55 | 55 50 55
frame/secrs  one | 55 20 35 % SR 55 5
24 Center 404+ <40 55 50
b L R il B PR R 56 55 55 50
4 2 zome 50 | 45 32 | 32 50 55 60 50
39 Center 40+ <40 55 45
1 zonel|[HERT50E MR 40 32— 32— 58 55 DO S
frame/eeci o eae il 50 || 40 40 35 55 60 55 | 45
48 Center 40+ <40 55 401
% ; 1 zone 45 40 40 35 55 50 45 | 40
frame/sec 5 one | 55 35 50 35 a5 50 5 | 4
64 Center D <40 55 <40 ||
; 1 zone 50 45 45 35 5E 55 40 45
frame|sec—5— e | 55 15 50 35 50 55 15 35
1) Cine Nikkor f/1.2 ; 2) Koana’s test piece for 8mm 3) Green filter (Matuda GVI
f=:25mm is used at full cine is photographed at 1/50 Filter) is used.

aperture. ratio.
4) 1 zone=1.78mm from center.

2 zone=3.57Tmm from center

4) Cine Cameras : Kodak K-100,
Bell & Howell T0DR, and Bell

6) A and B film made in Japan.

& Howell 70 DA.

Z8mm % - v XFARBRERER) 23R L &
J L7 B16mAy 2 7 CEMEIC Yo DK E X ITRE
L7:. Vv XRiHicix §6 TRRL7-wv¥VG1
TANF =B 37z, 22T E74 N e
2id Tabledb DLEHT, 74 N2EDEEZ

16, 24, 32, 48, 642 </f) THOB DD FPET
74N ADBHRKEE 2 B & 5 12REBHE~
DIRAZFEG Lz, ¥ MEBIEED 54 7
N CEESRATFHMCER 2 B X 5 iy
R, MEIFFMET o7, BEYIL74 0

UL e
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LEWRBIZERESEL v, —EHO T 4N A
izt EEEUEBOB-awSRZTS
LY B0t Tabled XfFED I <I2oWTH
G T ME % 3BT 72

B) fFRAA A7

1) Kodak K-100

2) Bell & Howell 16mm Camera T7T0—DR
(BH' :WEEET 3)

3) Bell & Howell 16mm Camera.
(BH” LmtREd %)

C) ¥IEsEE Tableb 127 3. 81—
(zone) 1X16mm7 4 V20 s 51.78mm, 45 2
V— IEE UL 3. 7T5maFECHETH B.

D 74N 2ICHRE & hizthe Crhduif & R0
DG MIKRELR {, QOO A€ TR
DFGIIRFAL L VR ST LT3

2) #a <0G TOREE 3 BH'<BH'<
Kodak DEWCEL 2 5. & XM EEO
FE L BB OB b w B0 0T B,
BH' W@#b B, #HoB -z <R g7

70—DA

R RPACZAN
3 VF-e v/f PF e TA NI, E e R
2 F Of4EHh2 Tt Kodak Tid rhadr4szs/mm L

TF (<40~45), [H0H32~557/mn T, A7 4N
L LDOHMERERFLIE . 74V 22 DR
H:A81x BH' >BH>Kodak DJETH 2. Kodak
DT £ N 28 ZHHR—LE e ¥ F T8 3 PEH,
Bell and Howell X B\ S 3D ESMT7 4V
LEHZTCWBOTIARBRLTDDD X 51
EbhrEES3.
7ANVLEEHEFOBETIRIDN L AT
B OFEFE N HELTL 515
»A,ﬁ%7£hﬁﬂ®%ﬁﬁﬁ%kﬁ
§ 9 HEFEASO SHEEEEN X 50 EiRE
LB OMERIEN

Fig. 21278 L 7-3BR & Bt i & B e ni
WA LT OFE: b XHRF R U TS
L7zt &, 7402 bTCE0RBHROSTRER L =
ITRAZNER:. 2ASOE Y FEEE, B
UHEL v XROFE (INREE, BELT—F

DFEAED
—FD 7 4

BRREZSRESEE #2048 75

. Fig. 11 Diagram of Examned Resolving Power

e e

[Tmage Amplifier | Emm nPtmj E] Filmsending Eef-lj
System

mediamsm
(24~18) 350~<45 g w,
(45~¢40) ~ (55~32)

et

15~10

Unit: Lines/mm at film plane
(~)~(~)=(at center)~(periphery)

W LTEDKRE S, BECHES) BHE CRHER
WMz E &, MEREPINEE X 7 o fhET
0.5mmDF: A3 ¢ Ml LT3, FEDEME 0.6
~ 0.7m ¢ BWETFTT 3. 27 4V AEICH
T 3L, FRFENILGEM~10~127/mm & 7t
5.

§ 10 #FAOUICEE

B IEEZEEN L T 3 Bl fepr s
B R XA EIRRSEE £ 2 LT, XESE
DRFEIRE 1B L UF BB ZTHETFO S
b, XERBEET 7 £ A2, RESETEHERR
R, ¥YFR L rX, 16m % » & X FIT0TH
RV T OB T 0. Zh S ORRZEY
Thidwodh tH 5 (Fig. 11).

@ T7AN2OMMINIEREB 7 £ V2 218574
mn, [EEEA 7 1 ) 2 23657/mm, Gevart Scopic G
7 AN LABAM ThHotz. TabLLT L AL
BABROD G S BRI DG S D 3 ~ 4 4% 5
Z) b A )

@ BERAREREVX - LV XOHEF/EE, B
BB 1, 74 MAECHEYT 2 23 Ch
DB R U DT 35045/ ©hHB. s LE
HEE L VHETF T 2. BRI AEANC X 5
BERR CREEO LR T 1804/m ik, R
Lo BFY 2 mmT704/mn VIEF L, Rz 3mmll [
TIXELETT 5.

® ¥ * -l v X Cine Nikkor, Cooke Ivotal
Anastigmat 7z ERR\RRII12HT 38, —2

DV v X TRDE OB 75340 K m T @ 3 A
B, VY XDEEB X LR MIEEELT

S ok
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ez 5.

@ YFAATD7ANLFEYEERE LT
X, bhbhDfEHL ¥ X, 5% « A4, 740
LR ETH B NBDT [ ) 255 D HEE CHREY
U7zdi, 740N 28 hoOBEE R Z0OHELSENE
ARG INIRDbATE Y, 16a</# B X4z
</ DT 4N LEDHEED -, Bell & Howell
TODREEEB7 f VoD L ExRchprEls ko
LR & 50~557/m e L TH b, Kodak K-
1002 EHEAT7 4 V2 BFHEL, hREB IV
JABER & b 357 /mn DUF B L r3BAMTHB. X
Ha=ED1 a=F >0 TDORNEIZ Bell &
Howell 70DRAEH AL, kB TH o7z,

® BRBMEE OGN T DRIE R
Bzt &, 0.4miEiRiM& L T3, Zh
W74 VAEICHEET S L, #5204 /m b X
SRALE OfRETICRET B EEPEDE .

® EEITXIRIIERY Lz 7 4V 2 O 4H
B BE M TREM T HISA/m ThHY, F
BT R E O$ER 0. 5mm 2 MG LT\ B,

& TR DEIEFFRIC X 2 B EBEE OMFE
FIRFEBEL 18/ (Y% « 74 V2 FOHE
fEC) THB. BWEIh7 4N s LOMHEE M
G, BRECEMEEER, YR LY X, Y re
AT e TANLEDER, V274 V2DF
NENDIRETIRREL TR, #HELOHlE
TIREN LD S5 b, BICHEE OFHE NI R
BIeETHH0R, —HOERFDS BITH 5B,

BRAEME 7 DfFt 10 b AF ARG 2 LRIV E
TERW, L L74ANVAE Ly DESITIX
Katz 0|, 774bb

-RI_T-_ RIL +%
PIBMEORD gr=pt s
BEDSRBHBN, 12574 V2LV rZD_FE
DERWTEZ WL, ThTHHEIEMEE —HK LA
W, IR0 TR AR Y REEC X B @O
BEAL LI TWB R, HilfEzownwriEndtdh
5. ELIHFRIOBIIE L DETFHED D, L
b ENENDFRG T RNAEAN R 21880 54
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2B, RERENERTI LB THL
i

Lo LHECEREEN:-Y % « 74 V2D

TSR O I T ¢ 3. Fhidst
HEFOREINIRELERAER, Lad I b
BEEER VA Ly, ¥ BRAFT7 L LA
B, v % - 74N AR EOBB IO DITET
TBLEDNE. 205 bRBEER, VX -7
AT DT AN 230 HERORER LB X\ &
Bbhs., BEMEEDNRL XA 71410
FCEEICHIR T 3121, YR T4 0A, v
LY XDOBETY, DLED AETFREICEEERT
Db, BRTLOMETRELD LIV I 72,
3 U CEDEHMEE O 7108, BEL v Ly
BlahdnB &b Ths.

L2 L’ES ““ Resolving power is not a well
defined physical quality. ” : Ebh 3110, i
NONDEE DA T, EE ORI
T AR T 3 LixBh AW, bhubho
—HOERDBFRETETCEINLES.

§11 # =

Db IR A k0 B e s R X
BEHEEIC O ¥, XME DR ARE 1 &
O, ZNICRE T TIZTETFO 5 b, XARMEE 16
m7 4 hd, kel X, ¥ Re i 2T, BEEL
EPFEEEERIC W T, Fh2 N oMz
T2\, 2R DBERIZ D X BB L7z, Z0FEE,
RIEEHEE DS TRV B, B0 F DM S
¥ 74N FWEBT B, SRAeRMeo s
T %5 EROZNZhORFOMG I, BMRTx
(PR THERFCEGbENB & Sln 45 LB vl
W Ui b B OMME B W TY, SR o
IR INTE S DR T DO —MOESER U F D
DREM B CTHFET 210 ABXILTHS.

DhONIGEIEHEEE OYEE, B L E D
NETEDZRMHETE R0 0WTT7 4 Ve FizFEIR
TRB=DIT, YF T A NA, ¥ELVR,
VR ART, BEERERDBEEOMGEOK
EBLER, HECEHEIZBWTRAIIZINS Z
L RHEL.
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