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CHAPTER 2

THZ GENERAL PRACTICE OrF INFRARED PHOTOGR.PIY

2+71 Introduction tﬁ Infrared Plates and Films

There is no fundamental difference between the practice of
infrared photogrnphy and that in which wvisible light is used., Anyone
equipped for photography with ordinary, orthochromatic, or panchronmatic
plates or films can make infrared photographs without investing in
any extra equipnent other than o filter for use on th» lenc of his
carera, However, a variety of infrarcd--sensitive plates and films,.
is now available from several manufacturers. The selection of the
material will be made nccording to requirements of speed, contrast,
and region of scensitivity,

The materials1 which are in nost comron use for gencral infrared
photcgrgﬁhy by amatcurs and by professional and commercial photo=
graphers arc:-

Sheet film:

Kodak Infrared Sheet Film
Roll and miniature films:
Kodak Infrared Film (Miniaturc and Roll)
Kodak High Speed Infrared Film
Plates: -
Kodak Infrared-- Sensitive Plates

Kodak (Zngland) I.R.E.R. Extrs Rapid Infrared Flates

S — — — ————— - — -

1 o Clark Y., Infrared Photography, p. 12.
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N.Be: No othcr products arc available, except special order.
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Although the emulsion obtained with the addition of special
dycs rays, it is still wmuch more sensitive to blue rays. hen these
special crmulcions are used for taking photographs by infrarcd, therefore,
the unwanted blue rays must be held back by a filter. Suitable
filters are nmade of deep red or black glass which transmits only red
ond infrarcd radiation., Infrared sensitive plates and films are
conparatively slow (about 24 U.3. Loge. Index or lower) when they arc
uscd for infrared photography.

The Eensitivitf range of these emulsions depend upon the
sensitizing dyes employed, as shown in TABLZ 2.7,

2.2.1 Characteristics of Kodak Infrarcd Plates and Films.1

The following fipguregs are the spectrogram and characteristic

curves of Kodok Infrared Sensitive matcrinlsgg

-—-———---.-|-.|-|--|-|—————.l.n.-n.------.——-——.l.n--u-|.|.—..-——n-n.n.|.|.|---|—--|-|—--——-l--------—-————--I-l--u.---m-—-—-——-—-—--c.a-u-----————--d

o Purves, Fredcrick, Loc.cit., pr. 1093=1095.
- llalls, H.J. Photo-Technique, pp. 172-179.
2

Kodak Co., Kodak Advanced Data Dook p = 9, ppe 14d-15de

Ibid, Infrared and Ultraviolet Photography, ppe 30-32.
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2.242 Btorage and Handling

Plates and films for general infrored photography reguire no
greater care in storage tlan do panchromntic materials, they should
be kept cool and dry. Certain types of the plates which are uscd
only for spectrographic studics and are sensitive in the for infrared
should be kept in an icebox or refrigerator at about EGQF'{1OGG). I+
plates and filns arc kept cool in this manner, they should be reioved
about 15 hours to cone to rcoom temperature before the box is unsealed.
Otherwise, moisturc condensation could causesnears and notila.

For the exposed films, if it is not possible to develop the
filn right away, the holderc shauld be stored overnight or longer in
a refrigerator. They nust nof/be opened until they have had ~bout
an hour to warm up,.

Kodak infrared films snd plates rmust be handled and developed
in totazl dorkness or only with the aid of o Kodak £-felipht Filter,
Urotten-Serices 7 (iufrared), used in - suitable safelight lamp with
& 15-watt bulb, at a distance of net less t.an & fect from the film
of plutes Other Kodak S5 felight filters cannot be used with infrared--
sensitive materials, because they transmit infrarcd radiation which
rapidly forss the film or plate.

Mo safelight can be used with Kodak liigh Speed Infrared Film

because the film may be fogged by such radiation.

2e5 Cameras

Cameras for infrared photography by infrarcd do not differ in
any e¢ssential principle from those for ordinary photographye. There
are n few precautions which must be observed to cnsure satisfactory
operation. They are concerned with the bellows, the dark slides, the

shutter and the lens,.
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The camera bellow must not transmit any radiation to which
the film responds; otherwise the negative will be fogged when the
drow slide is withdrawn, The bellows usced on most cameras nade atb
present are gquite opaque to the infrareds The leak of infrared
radiation may be checked by uncovering a film in the camera cover,
and then the lens with a metal cap moves a ctrong tungsten light
around the bellow for about a minute, Any density that occurs on the
developed film is duc to an unsafe bellows, or camera body provided
the shutter and film holder which have been ruled ocut,

If the shuticr and film holder are also suspected, remove the
lens cap, then place the strong tunpgsten lipht over the lens about a
minute, the density of the developed film is duc to the unsafe shutter,
The film holder can be tezted by the same method,

Haterial holders and slides made of metal are perfectly safe
for use with infrarced films, and the metal shutter blades arc also
entirely satisfactory,

2a9e 1 Lenses and Fccussin51

In the early days of photography the materials used werc
sensitive only in the blue, violet, and ultraviolet, and photographic
lonses were so designed that, when they were focussed visually, they
were also in focus for black-and-white photagraphy. Vhen panchromatie
plates and films became available, a different correction was necessary,
because tlic sensitivity was no lonpger confined to the short wavelengths.
This correction is of minor importance for ardinary photography, but
is of signifiecance for cinematography where it is important to have
exceadingly sharp focus, and particularly in cases where matoerials

S S R - — -

L Massopust, Leo C., Infrared Phetoegraphy in medicine, P- Paﬂn
Clark, W., Locscite, Pre 14-18.
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are used which are very scnsitive to the red, as described on
CHAPTER I.

As the wavelength departs from thaet for which the lens is
corrected, the focus for it deviates further from the corrcct focus,
In the case of the infrared, this difference of focus may be consider-
able enough to give out-of-focus picturcs, when sharp results would
be obtained with panchromatiec plates and films, Lenses differ in
their infrarcd focus, and it is not possible to draw any gencral
conclusions & to the change in the bellows extension which nust be
made after focusing visually on the' ground glass or by ccalee, In all
cases where a correction is required for the infrared, the lens must
racked1out for a distance slightly longer than tliat necessary for good
panchromatic, This is equivalent to focussing on a nearer object.
The correction is usually small, in most cases much less than one
per cent of the focal length, for cxample, ¥ per ccnt.2 In fact, in
a large series of nodern lenses tested; the maximun correction was
one halfl of one per cent and in most cases it did not eoxceed 0,35
per cent, 5

For the modern cameras with high optiecal quality, uwsually have
the infrored focissing mark, such 2s, the Jktar group for the Ektar
canera, ASAHI PJONTAX SPOTMAYIC, RICOH SINGLEX, OLYHPUS Pl Fr, ctce

3

The "Data Book on Kodak Lenses'“gives the infrared focus
corrections for a large group of lenses, as shown in the following

table:=-

T — i —— i —— - - i ——
L Clark, Ye, opecit., pp. 1415,

s Kodak Co,., Hedical Infrared Photography, pp. 31-32,

% - Clark, V., op.cite, pp. 15-16
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TABLE 2.%.

Infrered Focusing

(Fron "Data ook on Kodak Lenses")

o,

Camera type.

Focuging Correction,

6

and ete,

Kodak Anastigmat Special £/13.5,
50 mm, ( as used on Kodak 35 )
Kodalk Anastigmat £/145, 51 mn.,
and f}iﬁ.ﬁ, 50 m, (as used and
Kodak 35)

Kodak Anastigmat Special £/14.5

47 mm, (as uscd on Kodak Bantam)
Kodak fnasti-.at Special

f,fll;.ﬁ, 100 mm., 101 m,, and 127 mm,
Bastman Ecters £/16.3, 8.5 in

mooom £/16,3, 10 in

= % £46,3, 12 in

" v £A6,3, 14 in

lio, 70 Kodek Anastigmat £/17,7,8 in

*®
Turn focusingseale counter clockmise by 0,25 in

n

" " 0,17 in
E-3
n " 0,15 in
" = n 5 "
Ettend lens after visualfby 0,008 in (0.2mm.)
w " 0,012 in (0,3 rm,)
" " 0.006 in (0.4 &m, )
" " 0.031 in (0,8 mm, )
n n 0,016 in

® Thiﬁ correction from $ho vl atraT Pamio vt msmemed o o e e Ty o
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These corrections were derived by taking series of rhotographs
and judging the sctting for best focus on infrared and panchronatie
film,

If critical work is beinpg done and the shift of focus in the
infrared is not know, it is best to calibrate thie lens by actually
moking photographs, Scries of exposures should be nade of objects
at various distances, starting with the position of correet visual
focus, or that indicated by the focussing secale. The other photographs
in cach series should be made by increasing the bellows extension
slightly beyond that nceessary for correct visunl focus,

Some help is obtained if the picture is focussed on the ground
glass with a red filter eon the lens, This reduces the brightness of
the image on the glass, and so focussing is very difficult, ihis
nethod is quite sntisfactory for occensions when the filns used are
sensitive only in the near infrared, as is usually the case for
landscapes and medical infrared photography, and when the lenses are
of relatively short! focus.

For the most exacting work, ions especinlly desicned to cive
sharp focus in the infrared vhen they are in sharp visual focus are
useds These are available from a number of maonufacturcrs fron whon
information concernings then may be obtaineda

Apvm-::3‘1rr::r:a.i::i.tzr.J.I lenses should perform better in infrared
photography than any other typc, if the exposure is to be nade at

ly

the visual focus with out correction, They are usually of low
aperture and of long focus and so they are of little interest for
the ordinary photographer, They should be satisfactory for photo-
cengraving work, however, since low apertures are gencerally enployed
for this,

s - ——— -

- Purves, Federick, op.cit., p, 40

i S o [
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2ok Filters '

Filters arc used in photogr ‘phy to modify the light falling
on the subjeet or passing through the camera lens, Thus we hove
camera filters which are colored discs of pglass or gelatin placed on
the lens, and lamp filters which are placed in front of 1lisht sourcc,
Filters actually stop some of the light falling on them, so that
the ecolor or nature of the light which pass through is clianged. There
arc nany classes2 of filters, the writer should like to exclude the
classification,

2.4,1 Filters for Infrared scnsitive materials

The sensitivity ¢f Kodak infrared--sensitive nmaterinls are
ahown in Fig. 2.2s It should be noted that these materials aro
sensitive not only in ‘the extremely red ~nd the infr-rod resiong of
the spectrum but also in the blue region. With infrared--sensitive
materials; it is, thercfore, necessary to use over the lens a decp
orange or red filter to abserb bluc light and thus allow the picture
to be made entirely by infrared radiation, The fellowing filters

iz recommcended:-

- - |-———-......n-———-.-q.--n———|..-----n-n-——--|-|--n-——-.—-u.-—.--—-——n----——————p-._.————

L. Purves, Frederick, ope.cit., pp. 454-455,
- Jdoucher, Paul L., op.cit., ppe 150-170.
- Yalls, H.Jd., op.cite, pps 145-166,
2 Newcombe, H.S5., 35 mm., op.cit., pp. 94-108,

- Kodak Co., Kodak PIantes And Filns, pe 340,




-___.‘_‘:'.l_i'-. 2 _.-'--._' ; E?

Merufagturer e ond Jmber 00 Waveler tin Do oo
of Filtor wila. "Uter

Tramediiz (in o)

—_— - — S o S e e . e ———

Sasbeoen Iodak Ca, Wratten 23 A 5 o ¥10
Eodek, Ltd, & 25 G200
(Wratten £1)%0ra) ‘ 29 04200

£,E00

70
89
8y & Ty Al
53 y PPt
Lt A Tyt
&7 7,700

Spesinl, leten 5237 sbont 3,200

i o S - e e ———— T A g

Agfa Ce. Agfa 42 Sy
" 33 74250
» a4 7,50
" 85 393077

N & 69400

Tifand, Ltc, 200 5,607

0% £, 300




28

- ® W, Glavk, Engtography by iafrared p. m'

Yanufae ey Beme end Nmuber Wavelan-t: reyond
of Mlter which #iter
Trang-its (1u a)
Garl Zedss Infyered (fowbine -
tion of Scheté glasses 7,500
RG § and BG 3)
m" - - ——-— - - —
rmrmsgn b s e - s



infrared

1
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WAVE
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* From the Kodak Wratten Filtess Data Sheety B-3; pp.70
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245 Practical Selection of Sources for Infrared Photopraphy

The Selcction of infrared so.rees depend on the purpose of
recording. Some applications, must record the reflected infrored
radiction or the transmitted infrared radintion, Thercfore, the
photographer must be carceful about selecction of infrared sources.

Ag a convenicnce for the practical photosrapher, the following
TABL: 2,5 is the types of infrared source nost suited to the various

applications of infrared'phetoﬁraphy.
L= 2.5
IHFRARD Souncas’

1e General Photozraphy:<

.Sunlight,

Tungsten-~filament lamps of high eflicicncy:~ lamps of 500 watis
and higher, Photoflood mnd ﬂoviefloﬂq lamps; projector type lampsg
all of tungsten-filanent studio lanins.

Carbon arcs: flanes, nentral-~cored, and plain ares, all types
of studio and projection arc,

Photoflash and superflash Eypes of linps.

Kodatron Specdlanp,
2e Cinematosraphy:-

Sunlight,

411 types of tungsten-—filament and arce lanps nornally uscd
for studio work,
3a Hedieal Yhoto, ;raphy;:~

All the sources yrouped under "Gencrol Phoetorraphyi.

e s - S S e

1
- Clark, W,, 1:1;‘!{:11:‘,, e 172=173,



34

L. Photomicropsraphy:-
Tungsten--filament lamps as uscd in normal photomicro.raphy,
2speecially the ribbon-filament lamps.
Carbon-zarc lamps,
inclosed metallic arcs, especially the Pointolite and tungs-arc
tyoe of tungsten arc,
Mercury capillary lamps.
5« Documentary, CGraphic Ari, Criminolegy, Scientific Hecord Photography:
i1l the scurces grouped under YGeneral Flhotosraphy .
6, Spactrography, Radiatien ﬁeasuranent:—
any source of continuous er discontinuous radiation szlected

according to the purpose,
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