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CHAPTI 3

WHPERIRUNTAL DETAILS

3.1 Eaquipnents and aterials.
F.1l.1 Cameras

The following canera were used::

( 1 ) ASAHI PUiTAX SPOTATIC. This cam.ra has the infrared
focusing nark on the focusing scaluse Itoc lens
systen consists of 7 - clemcnt Super - Takumar 50 nm, Tr1l.lte

{ 2 ) CARHOI, CARCIET wmithout infrarcd focusing nork, vwith
CANOI LENS SE 45 wm, T/1.94

( 3 ) TARON, without infrared focusing wark, 45 time, £/2e0.

( 4 ) ROLLEICCRD, without infrarcd focusing mark, with
Schneider Kreuznach Xengr 75 mm.y £.3.5.

3.1.2 Infrared sdmsitiveiaterigls.

The following infrarcd 35/mn. roll films were uscd:-

1. Kodak Inirared ~ilm. €IR= 135 ), 20 cxposures in marazince

2. Kodak Irfrased @ilm: (IR = 401 }, 50 fect roll.

%. Kodak Hizh Specd Infrarcd Film (HIR - 421), 100 fect roll.

HOTE.
There is no other products available.
3,1.3 Filters.

The pro-ucts of the followin; Kodok Uratten Filters were used:

No. 29 lo. 470
No. 70 Mo. B88a
He. 87 No. 09B
Ho. 87B,

The characteristics of thuse filters were shown in Chap.
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%.2 Taking Infrarcd Pictures.
Z.2.1 Focusing for infrared rays.

Infrarcd rays, hecausce of their len, or wavelcnpht, in the
case of many lenses do nut focus ium the sni:e plane .5 visible rays
(have been discussced on Chap. I and Chape 2

The focusing correction for wedern ¢ mers is easy, first
focus by visual, then turn focusing scale counterclockwise (general
modern caneras) to the infrared focusing mark.

For ihe ordinary camera :ithout irfrsred focusing mark on
the focusing scales, the infrarcd focusing corrcctions were recommended
by nanufacturers. Kodak's rccommendation is the photographic focusing
tests,l a basis for trial is/the cxtension of the lens by 1/4 of 1
percent of the foezl leppth of the lens.

The correctibns far CANON and TARON cameras, with 45 nm.
focal lengths ore as tle following cxample.

1% of 45 mn = 055 fim.

1/4 x 0.45 nm = 0.1125 nm.

Hence, the correction is 0.1125 mm. for each canera.

3.2.2 Exposure deterunination.

The e¢xposure m.tors com only us ¢ .or nrmel photosraphy
do not respond to the infrarcd. They ar. not of value ior deterrining
exposures by deylight, because there is no fixed relaticnship between
the infrarcd content of daylipht and the intensity of visible light.

In the case of artilicial light sources, however, it should be nossible

to infrared radiation is constant. The followings ar. the nethod of

et o e o s e P ————————— P TR TRl et
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Kodak Co, hicdical Infrarcd Photography, pp. 31 - 32
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exposurc determpivations.
; 1 : :
A. Trial exposurec nethody whon the cxvosure time in unknown

for o particular filp or ilate, nd a means is not available for making

circet readin- of ine e brirhiness to det rEine exposurc. bake o scrics

of difiirin exposures. !rom this scries, you can easily find the best

- tige incro-

Cxposure. Such a serics is often madc in dofinite CHTOSUre

nents to cover o long reppe and thus ensure is inciuded. ig 3.1 shows
a test strip ma“e “ith :ower - of - 2 steps; that is, cach cxpesures is

twice ae lonp a5 the nreceding one.

B B e bk B B e -..-.--m".——-q.-pn_-—-—..—--u.._.-.-.-.-—-_n_._—-....u....___...,,____——-...__,_...._-...__——4--—._

1

Ibid.
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ir.5.1 Test exposure strips of zeneral infrar storraphy.
T o - L wr e 3 . -
kel material, filter No.d9B were used, first stri Y«5 is Lhe
ol A 1@ second no.10 is the beat. The tl ne. 15 1 12 best




B. Another method of exposurc detoernination is recommended
in Data Shect of each film, for examples:-

1. (from data sheet of Kodalr Infrared Film IR - 135)
, niaku a series

#iPor unusual subjuects or uncuitain ligh

of diifcerent. exposures;- first usc the aperturc recommendcd then

id ancther cxposure

moke an cxposure using lwe lens opening

usins two leas openins larper than the ene recowmended.”

Buc. 2 - stop smaller 2 - stop large
exposed through £/8,17/30 £ 4,130

lio.88A see sec
£/5.6,1 /30.58cC.

Fif.3.2 Recommended exposurc strip, for IR-135 or IR-401

filns.



TAFLE 3.1
Recommended Daylipght Exposures
for IR - 135 or IR - 401

Sxposure index, Daylipght 18 = 19 ASA. Tunpgsten = 25 ASA

Exposed Through Kednl: Wratten o filter
Tilter Ho. 25 ( A ) for erdin-ry Rendering
Distant Scoencs Hear—=—"by osc.acs Distant Scunes

Lrsts at 122

1{25% scc ot £/8 or 1/50 sec at £/16

1AD scc ot £/6.3

2. (frou Fodak High Specd Fild, HIR - h21)

4 The wxact c¢xposure index arc not possiblc, sincec the
ratic of infrared to visible lircht iz wvariable and pholtoelectrie expo-
sure nocters rospond only to the visihle radiaticns. Sinilar levels of
vigihle lisht may be vastly different in the nicunts of infrarcd radia-
tion they contain. It is recommended that trial oxposures be iade to
deternince the proper cxposure for the conditions under which photograrhs
are to bo node, V

If the infrared films were cxpos.d threwrh the red filters.
The aperture openings depund on the filter factors, s shown in the

following tnbles:=
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FILTZR TACTOLES

B B R, & |l e - — i e Lt —— .

Lisht Source Kodak 'raticn Filters

_ !
n.25 No.2¢ 10.70 Mo.07 Fo.004 No.29B

Dayli:ht 1.5 1.5 1.5 3.0 2.5 2.0

Tungsten 1.2 1.2 l.5 245 e 1.5

+ 9\ 1
TALLE 3.3

Apurture Chonpes With Milter Factors

5-85 [7-9 |10-13| 14-13| 20-27 |30--35

(%]
L |
o+

Filter Facior 1.5

g e e — e o [ e i s S

P P S e

Increace aperture 0.5] 1[1.5]|2 | 2.5 = Ha5 £ L,5 5

by (stops)

-~ Purves, Fuderick., The Focal Encyclopedia, p. 155

2
- Neblette,C.B., op.cit pp. 167 - 196



3«3 Processing Infrared katerials

I I BﬁVelﬂpmentl

The exposcd infrared - sensitive mate ials are developed
and fixed in exactly the same wanner as ordircry films and plates. The
detailes of development recomscndatioun will he Tound in data sheets for
iilina

each The contrast can be vari.d by developing for longer or shorter

tire than those specificd. Some of the duvclopers mentioncd in 3.3.3 are
avoilable in sceverzl sizes of chemicals packaged, or ecan preovare then.
The ¢xposcd filas would be proeessed as the following
sileps:i=
("1 ) Devilop at 66 B ( or 20 C ) for approximate tines

piven below: -

TABLL 3.b
Type of
Developer Tenperaturce Dovelopnent times
Infrarcd Filn
=57 (ainutes) Suall Tank
Ld
Kodak iunfrared D - 76 60 11
film i TJ ST T
(In = 135) hierodel - x 68 14
(full strength) 75 9
e o i S s e 2l .
rierodol = x 75 e
(1:3)
i g .
Hodok High _ o
Specd infrarcd q‘*jf{_+ __EF ) . =
w0
il 1IR=! ]
filo (HIR-417) D - 76 68 11
&-l21 -

- Neblette,C.B., op.cit

e

pp. 187 - 196



( 2 ) Rinse in Kodak Indicator Stop Bath or Kodak Stop Bath
SE-5 about 30 seconds with a itation 2t 85 to 70 F. 4 ruuning woter
rinse can be uscd if an acid rinse bath is not available.

( 3 ) Fex 5 to 10 ninutes at 65 to 70 T with Kodak Fixer
or Kedak Fixing Dath F-5, or 2 te &4 winutes with Kodak Rapid ixer.
Agitate films frequently during faxing.

{ 4 ) Yash 20 to 30 ninutes ir runninec water. To wininize
drying warks, treat in Kodak Photo-TFle Sclution after washiug, or
wipe surfaces carefully with a Kedak Thoto Chomcis or a soft viscose

sponge.

Agetoteoin at 30 /- seccond intervals during developrnent.

hgitaticn at oné ninute intervals during development.
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f % ) Dry in a dust - frce place.

o

TEMPERATURE(F,
5 oY

™1 (A)
60 v
L 5 63%89p 5 20
TIME OF DEVELOPMENT (MIN)
.y
. | N
& ? NN
2 \
S & -
& it N (8)
i | N \\q
F N\
60 L—
4 5 b3 9 15 29

TIME OF DEVELOPMENT (MIN)

Pig 3.51 Showing developnent times at various temperatures
corresponding to certain reccmmended times ot 66 I, additional lines
can '.¢ drawn parallel to the existing diapgonal line for the developer
concerncd. DBest results are cbtained at 65 to 70 F,

M) for Kodak Sheet film (B) for IR = 135 film

— o

\lhen finishin; the above steps, th: negatives are ready for

printing.

e S e

o 1 e e . o . e . e R . . R T A e, . i, B ol -

1
- Kodak Co, Infrared And Ultraviolet FPhotopraphy, pp. 27 - 29.
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Fe3s2 Printing
The printing process is done casily the save rethod
as black = and - vhite printing. The writer should like to exclude
Lhe printing process.
3.%.3 Developers and Fexers Proparation

The recommended formulas for infrarcd photography

ful
L
&
1

(1) Develupurs%, forpulas lo. D-11, D-19, DK=50 ond D=76.

(2) Tixers:3 forsulas MNoe F-5, 5B-3, F~1l& and 5i-l.

1
- Bouchcr, B. Paul,, Fundamentals of Thetography pr. 135~156
- leblette, C.D., op.cit, pp. 22 - 233

243

- Boucher, Paul E., op.cit, ppe x - xxxii
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