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~ Vfrtuelfy every segment of the law enforcement‘

community makes extensive use of photography

on a dily basis, preparing documentation, evi-
dence, or visual aids for training and pubfrc
“education. Law enforcement photogrephy, as'a
specialty, probably encompasses a broader

range of specialized photographic “skills fhan
any other racognized branch of the photogr'aph-
ic profession. This guide briefly discusees tha
typical assignments that are encountered on a

routine tisis and reviews the types of pictures
~ that the photographer must obtain in each’
“instance. Those problems that are unique to
- gpecific assignments are identified, and some
- 'useful photographic techmques are described,

Cameras, lenses, film, exposure ‘meters, lighting
squipment, and accessories. are also discussed,

" with emphasis on the characteristics that are im-

portant {0 law enforcement applications.

The upsurge in populanty of photOQréphy

among the general public has'resulted in a flood
of new equipment, particularly in the 35 mm -

field. The professional photographer has

" benefited greatly from the availability of this so-

phisticated equipment, On the other hand," the

“demand for specialized law enforcement eguip-

ment is relatively  small, and some of the

popularly adve?trsed equrpment is not suitable

for. law enfordement use. The individual making
the Selection must choose from the large variety
which s commercral!y available. The fmal
choice is often a cempromrse \

The purpose of this guide is to assist those law
enforcement and procurement officials who are
not techmce!ly trained in. photography in the se-
lection and application of photographic squip-
ment which will meet their needs. The basic

operating principles of cameras, lenses and
other equipment are described in order to make

.it easler to discuss the considerations which
affect their application to different photographic

assignments. Emphasis is placed upon picture

quality, acquisition -and operating costs, and

Matching equipment characteristics to specific

7

equipment refiability,«. factors that must all be .
taken-into account when selecting equipment.

. assignments will help.in the selection of the::

type that will produce the highest picture quality. -

Judgment will hiave to be exercised and compro-

mises may have to be rmade, based upon the rel- -

ative frequency of use of each type of equip-
ment, personnel skills, and personal preference.
Only the individual who knows the requirements
of the user can judge these points properly.

In g field such as law enforcement photography,
where widely diverse subjects are normal, the
skill of the individual photographer is of maxi-

 mum importance, and equipment cannot be sub-

stituted for professicnal competency. The

" greatest portion of the annual' cost of photo-

graphrc services goes for labor rather than for
equipment or materials. It wouid be sheer folly,
therefore, to handicap the photographer by
forcing him to use inferior equipment which
wastes his time and: talent. It is hoped that this
guide will assist in the logical selection of photo-
graphic equipment which is best suited to the

* job to be done.

The major manufacturers marntam technical
s\fa!fs to answer questions and assist in the ap-
plrcatron of their products to specific uses. They
have published a number of Handbooks,
mianuals, and technical bulletins that discuss
specific law enforcement applications, such as
forensic and‘evidential photography, in depth. In
addition, the monthly photographic magazines
contain a great variety of photographic informa-

tion and can. enable a police department to.

bscome aware of new products as they are
inffoduced The importance of keeping current
with: photographic - technoilogy cannot be over
emphasized. A month never goes by without the
introduction of a new camera, film, or
accessory; which may often be ideally suited to
law enforcement application.

R

b

TYPICAL
'PHOTOGRAPHIC
ASSIGNMENTS

Basic law enforcement photographic
assignments are traditionally classified
according to the crime or the object
photographed: homicide, burglary, break-
ing and entering, arson, sex crimes, etc.;
mug shots, fingerprints, physical evidence,
documants, etc.
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ene and Physical Evidence
Photography

I

Photographs taken;at t

'essent!alﬁggfthé nvestl/L m Z:)

Sstigation and for later prose-

—gijtion of those \charged with the offense. The

purpose of ¢rimb scene pictures is to show in

- defail the objects, conditions, and relations
" present at the tinie the investigating officers
.arrived, .

<
L7

The normal crime.scens assignment involves a

number of different pictures with widely different

requirements. Gverall views are needed to
positively. identify the location, showing the
general and immediate surroundings and their
relations to the crime scene. Close-up pictures

must be taken at progressively decraasing

distances and from different views. The general

_photographic sequence might go from street

scenes to the. dwelling, to the entry, to the

room, the overall conditions of the room, and to

any victim invofved. Crime scene photography,
in general, involves relatively large areas and
the pictures must have good detail and perspec-
tive. Many of the pictures can be taken with
existing light; however, interior photography will
most often require additional light. Another type

~“of crime scene photography is the recording of

a re-enactment of a crime. This requires a
somewhat - different approach. The pictures

should be relatable and compatible with those
taken at the time of the initial investigation of .

the crime.

With the exception of those pictures taken to fix

the location of the investigation, all pictures
made at the scene of a crime are potentially evi-

dence photographs. It is particularly important

to obtain photographs of evidence that may be

transitory in nature, such as footprints, tire

marks, or fingerprints.

When investigating a burglary or breaking and
entering, the pictures should include evidence

OTOGRAPHIC ASSIGNMENTS

a

of the point of entry, tool ‘marks, frace evidence
- such a$ cigarette butts, articles left at the scerie

such as tools, the condition of various rcoms

and areas from Wwhich articles were taken, finger-

prints . or foolprifts and the articles or -area
where found, and the known or possible paths
of exit. .

Photographs taken at the scene of a crime in-
volving a victim, including drowning, are often
critical to determining whether the investigation

concerns homicide, an accident, or suicide. -

Picfures must be taken“from all sides of the

‘body, and all wounds must be shown in detsil.
~ Any weapons present must also be photo- ‘

graphgd' in detail, (;{jbverage ‘must be suificiently
thor_ough !o leave no possibility for later require-
ments. which weré not anticipated at the time.

After a full set of pictures Has been made-of the

victim as found; it will often be necessary to .
 take additional pictures of the body, ‘

ke additional pi f wounds,
blood: stains under the body, or other additional
aevidence once the body has been moved. As

with an isvestigation of breaking and entering, - -

points of entry and exit are important.

Tl:ne phqtbgraphic conditions encountered -in
crime scene assignments. involve a wide range;

from large exterior objects urider good illumina-

0
v

tion (such as a broken store winddw) to very
small opjects under poor ‘illumination and: in
Inaccessible locations (such as a bullet hole, at’

the scene of a shooting).

lq many instances, the crime scene photograph’
w:ilv be the only record of physical evidence for
later uss, such as damage ‘o a iarge wall safé
that cannot be removed from the property; in
other cases, it will be possible to take items to.

the laboratory for further examination and pho- v

tography. “\V)Neag_ong,, and_tools- can beé studied
and photographied to display fingerprints, or

- unique charagtetistics that will aid in the investi-

A e it et e s
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gation. ltems can be examined and photo-  traffic fatality or. injury. Gengral views arg’
graphied under other types of illumination such - required to show the scena and to identify the
:  as infrared or ultraviolet light, which may enable locality. ltfl;fwi"f be necessary to show as nearly " .
the detection of such things 4s the alteration of  as possible each driver's view of his surround- ’
an original check signa(’qy(".' The photography ~ ings. prior to the accident, -particularly." his
£ studio will also be used”to make ‘reqp“rﬁs of  possible view of the approach of the other

during a.pawn shop investiga’tic“»(i.

 Evidence of resistance to the

property, such as a stolen radio picked up

~ Photographs of sox c‘rime:?/ _, tims are stil
_another type of evidential” photography, and

réquire the full cooperdtion of the victim.
Pictures may be necegsary ('\o substantiate the
fact that sexual -assault v\\‘was”-g committed.

\attack in-the form

vehicle; what vidw each driver had of the, other

‘at the' point ‘of impact; general views of the
vehicles involved in. relation to their surfound-

ings; a closé-up of the damaged vehicles, .and-

the locations of those injured or killed; views of
dirt dislodged from the underside of vehicles, in-

dicating location of collision; views of tiré or skid
marks or other ‘eyidence of preventive
measurss or lack” of them.. Any record tivat

‘A'rs_on photography represents one of the Fﬁore'
difficult assignments. It requires careful
coverage from several viewpoints, which are not

compatible. An overail general view of the '
~ scene of the fire, showing smoke formation,

color of-smoke and flame, ‘location of initial

- flames and direction and speed of spreading:is

important. At the same time, pictures of the-
chWd of spectators sifg\uld be obtained-for the
possibie identificéition of arson “repeaters” who

’? may be present. The first set of pictures ‘can

&

After the fire, a complete record of the point

~ where the fire started, its diraction of travel, the

damage, and any evidence of items that were
used in starting or spreading the flames must be
obtained. The required photographic techniques
are familiar to the experianced photographer. In
the photography of fire-blackened areas, both
lighting and exposure must be modified to meet
¢ conditions found. Normal exposure, using:
flat lighting of fire-blackenad walls, produces
very-poor picture quality. Lighting to emphasize .
the texture of the burned surfaces should be

Q

of wounds, bruises, scrafches, etc; are of  would indicate -a ‘mechanical failure of either
special importance. [ - vehicle is-also important. . ‘ -
“Traffic adident pictures form a complete docy-  Tire or skid marks reguire two views: one
menfaggrfn of an automobile accident involy_ing a looking in the direction of travel from as high an "
;//'//\"/ > f
e <=
!
|
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elevation .as feasible, to indicatc evasive  best be taken fi ' i §
R e, to indk ra$ _ n from a considerable distance,
] man.euxgrs fpgdq,py the drlyc?r; tr!‘e second view  .chbosing the camera viewpoint..carefully to gt :
, atjlght -angles to the ‘dn;qctlon, of travel, show what is wanted. A long focus or teleghoto
., - enablmg =‘t,he length. Qf_, the\ tire marks tc be lens. should be used. Crowd: views require
g;ietermlngd, ~#Such: marks must also be working in close, at the scene of the astion, ;
measured. - making it a difficult job for ons-person to cover. }
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‘to get black objects dense enough onzhe negau

«Ev d_ence of multrple startmg pomts should be

ence great enough to show

‘k Identltt ["ation Photographs N

Identification or “mug” shots are an |mportant
part. of -any criminal file. They are the only

o s mgthod of reiiably showmg ferial charactens-
Lo ~~tnvest|gator A

tics, and & good one will enable
or witness to recognize ta suspett uisight. At -
least two views of each subject are required for
-an identification series to.be complete: a front -
_view and a side view. The identification photo-
graph rs most often a close-up of the head and
shoulders, extending down to the chest only far
enough to show the identification or file number.
- The side view is most important for absolute
|dent|t|catton, it provides. many more elements
for positive" rdentmcatuon than any ‘ather view.
~Tothe untratned eye, however, the front view is
" more recogmzable it is widely used for. display
to witnesses.  Some police departments also
photograph a full length front “view of the .
_standing suspect and occasicnally a three-
quarter view from each side. In ail cases, the
_ pictures should be lighted Tor maxrmt\m detail.
“The picture should include any umque\\features
such as sc '8, blrthmarks. etc., that wmtld aid in

“tive to aprovrde gopd detarled reproduction.

_y ;.,W_! \ge

R ¢ bnng the cu\mera too“otos\to

Qo
i

B

“Mug" shots are essentrally portrauts and the o
-.__same rutes of ‘good perspectlve govern, Use a o
rough tocal Jengthithat itisot necessary S

ndentlﬁcatton\Qa'ck and whrte prctures are mo\re

gcommon, but co\or shots _are. beng mcreasmgty g

) used AN

sfwett as c.ose w_,apnnts. and there is a tendenoy to standardlze

on prints 5 of about this size. Some specral identi-

fication cameras put three shots on“a single

L10x 125 em (4 x 5‘|n) negatuve. atthough two

IS more common

the subject

\t

Fiﬂget’pﬁnts e m—

E,mgerpnnt photography is a specralty, and the
/rngerpnnt expert will have a special set of tach- .

~niques. . The general law-enforcement photogra- ~

‘-.‘
i

pher wiii-have more. Ilmrted contact with finger-

“prints: prints found at the scene of a crime.that
~ -must be ‘photographed- |mmed|ately, and photo-
grap@s ‘of tlfted prints that are being prehared
fer presentatu P ~to‘a heanrg or court :

Fmgerpnnts

are, made visible. by four major\'“

methods (a) dustlng with  various colored
powders that strck"to the: -prints, increasing. therr
contrast against the surfaces on which they are .

- found; (b) "hfteng"'tthe powdered prints with an
- adhesive-backed }ptastrc tape and transferring
them to a more suitable background; (¢} illumina-
ting the prinis: wrth ultrat)tplet light to make them

AN tluoresce, (d) fummg the prints. wath rhemscatg: e

vapors, such-as |odrne\i\ ST

Fmgerpnnts may be ph‘otogtaphed wnth (a) a:‘

_ special fmgerpnnt camera. whrch is a self- .

* contained unit providing t‘rxed magnification and

mtegral lighting; (b) wrth\ \a press-type camera

: adapted for fmgerpnnt photography by means
of special attachments; or (c) with any other
iype ‘of camera which is surtable for ctose-up
photography LR e

In pnntmg fingerprints for ceurt presentatron,

they should always be printed so that the ridges
are dark -and the grcoues are Irght This may

L

L necessrtate pnnttng fram a positive transparen-
N ‘cy made from the negative, mstead of directly -
\trom the negative. ., o |

o

Su"veitlance Photography

Survelllance photography i8 olreeted toward the
preparatron of a. pho\togratShrc record of suspect
‘actions. The surveillance may\center around an
individual or around atlocatlon In‘the. case of an
- individual, there is interest i in everythmg he does
» - «gnd everywhere he goesl The* survelllance :
~ operator must be sufﬁcrent =close 1o “the ~
. suspect to record his location’ sand his. actions.
~_This requires a maximum of ingenuity, - the
"“’caréful selection of equipment,* adequafé™
‘tanpower and much expenence (and luck). In
many cases, the task is. rmpossrble or |mpract|
Gal, -and even if plctures are obtained, they may :
not be"of dlrect use as evrdence S,

In the case’ of a Iocatton _surveillance, there is
interest not only in what happens at the loca- .
o tion, bt in the identity of all persons entering or
' |eavrng the premises. With luck, the surveillance
samera can be set’ up in-a concealed location,
~ such as an adjoining bulldmg, which. is olose»\
, enough that a lens of moderate focal length ©
~ such as 135 or 200 mm can be used, and
* oriented so that the light comes from’ behind the -
~ photographer. in practice, ideal conditions are
the exception and ohe must make the best of
‘whatever gonditions are found, and select equ:p-
ment to sult the condmons *

e photos are recogmzable or identifiable faces:-
The: asubject distaice . is _ . generally - large
compug‘tz;g\to the subject size. Under these con-
ditions, negazlve size is of ‘much Tess impor-
tance than in ot‘*er photographrc ‘Work:. What rs
of importance is- image size, and this s~
determined by lens focal length and subject
drstance rather than negatlve size.

S

,Document Photography

Document photography, from a photographlc
standpoint, is the simplest of all -assigriments.
All of the work is contained in two re!attvely wall .
detmed photograph:c areas: - copylng _and

The ttems _most often iooked‘%?*r?%t.rvslllance : '

macro-photography Whrle atl document work ‘
will_fall into“one or the other of these two
categones not ali* macro-photography in the Iaw o
enforcement tretd is dt.cument photography \ ‘

A major document assrgnment may be the
srmple copying of perso*rnel identification photo-
graphs so that prints are avatlab!e\toatt the.in- ~
 Vestigators. Depaitments with a large voit
nvestrgatron will. require a- standardrzed\oopy I
+.set-up which can reproduce, rapidly-and effi-. T
crently, ‘documents, photographs and other \\\
paper. . originals ~ with sizes of 28x 36 cm

~(11 x 14 in) and larger. The proper copymg \

gamera will ‘provide ~reduced, ‘same  size or

;deﬁtarged copies, from one-itth or cne-tenth

actual size up to five or more times- actual ssze
Negatwe sizes for such uameras tend to” be R
~ much larger than normai, fréqUisntly 20 x 25 cm

(8. x 10.in) and larger large amoum of docu-
ment Werk wull be at a G s-to-one ratlo

g2oen e T o R

For the smalter department where a ‘process
camera cannot be justified, copy stands -are
available for use with press or other type cam-
_ eras, and gregily speed. up the miking of =
reduced size negatrves from any flat origmal "

&
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o ;‘ en ‘,\tagraphy ‘may also be

~fine-graineoj high-contrest frlm Panchromatrc‘-

iim"is normally used, but a color-blind emulgion RN

;-‘may be required for $ome suibjects. Fu!ters aré
commonly used as required

Documents may be photographed in thenr
trrety, foi ,(presentatron as" evidence. -Small °
. sections rn y-be enlarged to show evidence. of
. ., alteration erasures or forgery. Documents® e
S ‘commonly\ photographed for fmgerpnnts, to
» " determine whather ‘a suspect ‘handled them;
- fuming and other\*echmques may be recuired (202
“make the latent prints visible. Fluorescent, pho-~
requared “to show
Where - enlarged

tampering or alteratron '

; -,y’l’sfections are” necessary, the' standard maor«*‘f"ﬁ

wi techmquee and equrp.,\ent may be used or the
' copyvcamera itself may-ba_ adequate Under
- these condltiona. the medium fOi’i"’iat -camera

(43¢5 in). is little more troublf 0.use than- a
. . smalil’ ,,{orm‘at _camera. The ‘pho graphs\;n‘Iad i

with. the\‘i’arger format camera iill often be of
_better quality, particulariy\if a blqrw-up of a small
) portion ofa negatrve is requrred\ I

»Motton Picture’ Photography

U

‘ used in surveilfance and arson rnveshgatno

. more ‘than .in‘ other law enforcemerit activities. k.ﬁ

- Much. .detail can’ be seen in a motior _picture, |
? iispe

‘ 6x6cm (21/4x2 174.in) or 10 x 12,5 cm

Motion Picture photographv has Pfobaw‘%e ‘L o

=

percelved motlon picture apparently has much
“more detail ‘than’ any one of the individual pic-
\ures from which it is created. This addmg-up,
egess, known as integration, contributes
much: to the ability of the motion plcture to
: conveymformatron to- the vnewer

g . . .

‘Documenistioner -
Record Pho?ography T

A Iess-tr::tdntronai \u;\of photogr/phy in: !aw en- . B
forcement is documen\tetru.,tas opposed to doc-

umant.or docurgeﬁtaryi%r record @ghotography

eec;h of the other frames proleeted 50 the‘\

S

Doeumentatron is-the. general use of sample

non-professnonal -cameras by rank and| file
officers to provide photographic” mformatron

.where normally only notes and mtervrews would :

_be used. This is the area where automatic and
instant processm cameras (Polaroid and the
new. Kodak equnpment) have thelr greatest
. utlllty :

EN

~The pUrpose of a- documentatlon prcture rs to::

4

add-to the information which the investigator -~

. records o pin down details that might be

" ‘mation which is difficuit-or very time consuming

-to record properly by otier

< o@iﬁoe ars not-intended as evidence
stit

means These :

relativelytow qualrty and have insufficient detasl

;'-such asa surverltance photoqraph ofa

o Aframe ‘may be useless-for’ rdentrfr\oatron. In part, ‘\\\ to s:notes. They are parhcularly valuable in srtu-

thisis b@eeuse the subject is movmg and the in-

: dividual frafes have too fong an ‘exposure to
‘stop- the subject’s motion, It isn't necessary to-
stop motion for a motion prcture In part, the
_ better, apparent qhallﬁ of the motioh picture is
due /ﬁo the inherent ability of the eye o teke:a

_‘detarl out of‘one frame and add detalls fromr ) .

N

ations in which it is impossiblg, |mpractacal or

. too costly to assign a regular photographer to
' make a thorough photographlc record. The
'f‘?mstant»process photograph is of {Jartlcular value

,as an: lntenm record, that the frrst officer on thé
v;:ecene can get and uss to eonvtey lnformatron
un\w the Iab.pnnts can be made and drstnbuted

i

~£|
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]
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et

e

. . - e

ipeet. f‘ to allow enlaﬁement They are intended to sup-~_ :
‘-However a still picturs made- from a srngle W\ Iement the normar‘photographs and investiga:

o remembered rmperfectly and to. preserve infor- . o

for formal photography; they m y be of, .

w \§t

0

types available that the police photo-
graphemmust define the needs, ¢f his assign-
ment in oF ‘dor to choose the camera that
would be mosrhelpful w

' There is such a wide range of camera"’“

e ®




General cdnet erations

The convenience.and effrcrency wrth w"uch any
~_type of photographlc assignment can be accom=-- -
pltshed is Iargely drctated by the camera that is

objectrve of nearly alt photographuc assrgnments
is to obtain ‘professional quality prints surtable
for formal court. presentation. This requires a
camera that ‘can be used under afl types of

sharp images over a broad range of subject
- distances. In many cases, it is also essential to
have the capability’of using drfferent lenses.
--The. srmp!est of currently avallable cameras,
with slow lenses-and _fixed or zone focusing,

B N have little apphcatlon to Iaw emorcement phoc

) togrephy
\,

’l\e early cameras had Ienses with. very small
_..apert
Focus;ﬁg was done.on a ground glass screen,

and the plate was then inserted and exposed.

simple ~ direct-view:. .cameras, incorporating a

variety of features 10 increase their r_utility-and——1amp or electronic flash unit at all shutier -

take full advantage_of—unprovfe'cﬁllm and Ienses

g X ™

' The development of roll film and better lenses
resuited in the design of a “variety - of ' view
finders. the s:mplest of which is’ srmply a wire
trame which outlmes *he field -of view. While
“view. finders enable one to aim the camera,

. even in the caserér & moving subject, almost all

. suffer fronv a conmgron problem—-parallax This<
. o isa consequence of'the fact that the view fmder o

of the Ieﬁs. and the camera lens and vrew ﬂnder '

see different aspects of the subject. The effect
of this dléplacement of the view-finder image
~from that of the camera lens becomes signifi-
cant at eubject-to-camera distances of less than

lrghtrng condltions, and one which can producer,_ :

es, and used glass plates for negatives.

Since long- exposures were required, only a -
statlonary subject could be photographed. All* -
/- present-day careras have evolved from these -

epproxrmately 3m' (10 ft), and at very long
- distances when a telephoto lens is used. While

a number of camera desrgns have incorporated

adjustments to minimize the probleth of .view

;:flnaer \oarallax, only the smgle-lens reﬂex has

completely e!.mmated it.

Two types of shutters are used rn modern cam-
- eras. Most medium and Iarge ‘ormat cameras

[6x6cm (21/4x2 1/4in) and 'ia rger film

sizes), and cameras that do not allow lensesto.

be interchanged, use a between-the-lens

. shutter. The exposure is controlled by leaves'

which are located in the barrel of the lens

" between the optical elements and which open
- for the requrred period of time. The speed of a .

betweeén-the-lens shutter is normally limited to a

.. minimum duration of 1/500 second. The .
_._majority of cameras that permit ienses to be in-
terchanged use a focal-plane shutter. The expo-

sure is controiled, at fast shutter speeds, by
moving a small slit-opening in a metal or. fabric
curtain across the surface of the film in a plane

' located immediately in front of film. The focal-
~+ plane shutter permits fast shutter speeds, gener-
\ »ai‘lly.1/1 000 second or less.

It is generally possible to synchroriize between-

'the-lens shutters. to_permit the use of a flash

speeds. The focal-plane shutter, - however,
requires that a flash lamp or electronic flash be

used at the slow shutter speeds (generally 1/60
~second or longer), durmg which the entire pic-

ture area is exposed sumultaneously

‘Bince most negatwes will be used to produce
an enlarged print, film size must enter into the
Selection of a camera A 35 mm negative must

.;be ‘enlarged. eight times to produce the

20x25¢cm (8 k 10 in) print that is normally

“-used for court presentation.-The 6 x 6 cm
(2 1/4% 2 1/4 in) negative need be enlarged
-only five ‘times to produce such a print. As the L

negatrve size’ 'tecreases, the skill of the photog-
rapher must mcrease, and the pn ocessrng of the

"ax

e T

f"mbeeomes more rcntlcal Itis apparent then,
that the camera must be considered as one part

of the total photographic system. The trade-off -~

factors relative to film size include 1) the ideal
size, from the standpoint’ of picture quality, ‘for
the particular task, 2) the.lowest material cost,
abtained by the use of a small negative size and

- only one size for all tasks and 3) efficiéncy in; X
» manpower use, which suggests the smallest

possible number of differant types and a fiim

size that requires the least time and.lowest level -

of Skl" in both. the taking and processmg of prc-
tures.

Based on the vanety of assrgnments that is

-encountered, and the general considerations

concernmg cameras that have been discussed,
it is evident that the selection of photographit:

- equipment is not.a simple task. The general

characteristics of different camera types that

~ are suitable for use in law enforcement photog-
. raphy are dlscussed i’ the paragraphe that
foilow. . v

Coupled Rangefinder Cameras

Since the Iaw enforcement photographer must

_frequently take pictures at high lens speeds

(low f-numbers) and/or short distances, and

thus at shallow - “depths-of-field, accurate
. focusing is essential. The coupled. rangefmder

camera was devised - to accomplish - rapid,
accuraté focusing, particularly with moving sub-
jects. In the superimposed image type, the
operator sees two separate images of the sub-

~ ject in a - single eyepiece. The rangefinder rs

adjusted untrl they comcide and become one. At

this point, the subject distance can be read off a

taneously been adjusted to the proper focus. in

scale, if desired, but the camera lens has simul- =

the splrt-rmage type of rangefinder, adjacent .

areas of the image are moved with respect ‘to

each other until a line which is continuous in the
subject becomes continuous across the image

dividing line in the eyepiece. The choice
between rangefinder types is pnmarrly a matter
of personal preference

. Ftangeﬂnder cameras come in all film srzes from

35 mm to. Jox125cem (4 x5 in). The largest -

number of available models feature automatic

exposure control  and non-interchangeable
lenses. Much smaller numbers have inter-
changeable lenses. The top quality 35 mm
rangefmder cameras.are designed as comp!ete
systems, with lrteraily hundreds of accessaries.
Some professional photographers prefer these
cameras and use no others R

E=3eN
-;‘r

Rangefinder cameras, wrth few exceptrons, are -

srmple to load and adjust. Focusmg is positive,
giving a clear-cut in-or-out of focus indication
which requires less judgment .than a ground

* glass. Rangefinder cameras commonly use a

small optical vrewflnder-rangefmder combina-
tion, requiring - considerably more  skill to
visualize the finished picture than is requrred
with the larger matte screen image used in most

wearing glasses will probab!y have more diffi-

- smgie lens reflex or press cameras. However, .
5 AN
~this—is—iargely” a personal matter. Individuals

1
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| & of viewfinder than those who
donot. - - :

~ The rangefinder camera is most suitable where

]

a small, quiet camera is required. In the 35 mm

i size, where the choice is between the rangefind-

er and the single lens reflex types, the rangefind-
er's major advantage is. its ability to determine
-focus under poor light conditions moré easily

than the single lens reflex. It also has-a much °

lower noise level than an equivalent single lens
reflex and,: in general, is a lighter and signifi-

* . cantly smaller camera. Thus it lends itself to situ-

- ations where the camera should be -as incon-

lens reflex cameras,

spicuous as possible for a given film size.
Parallax is a problem with the rarigefinder cam-
era and it is not the best choice for any task in-
volving subjects at distances closer than 2.5 to
3.5 m (8 to 12 ft), or for use with long focus or

| telephoto lenses. With extremely wide angle

lenses, the parallax effecl‘t becomes very small
and may not be noticeab!qi‘(such lenses general-
ly require accessory view finders).

The initial cost of a rangefinder camera,
assuming comparable picture size, lens speed,
lens quality and optional features, will be signifi-
cantly less than that of other cameras such as
the single lens reflex or twin lens reflex. There
is one major exception to this generality-—the

top quality cameras are provided with a great -

many features which are not found in the great
majority-of rangefinder cameras; theirprices are
comparable to those of the bstier quality single

e

Presg Cameras |
'Thé press camera, coup!e(d with photoflash or e-
lectronic flash supplementary lighting  equip-
ment; has been the starting camera and “work-
herse” of the photographic uhits of many law en-

- jorcement agencies. It uses sheet film rather

than roll film, although film pack adapters, roll-
film holders (and Pclaroid adapters) are readily
avsilable. The size range is from 6 x 8 cm-
(21/4x31/4in) up to 10x 125 cm

(4 x 5 in), the most common size. The increas-

" ing popularity of the smaller format cameras

prompted all manufacturers, to discontinue
making the press camera several years ago.

- Consequently, only used press cameras are

. Press cameras provide for direct viewing of the

~currently available‘; however, it now appears that:
at least one manufactuser will start to make the -

press camera in the near future.  ~ °

“The press camera is essentially 2 simple, direct

view camera with a few added features, many
of which may be separately purchased options.

. subject image on a grourid glass, in addition to

A

~ zontal. Either is convenient, and both increase

providing an. optical viewer. For general police .

use, the coupled rangefinder is the most impor-
tant option. It should be noted: that many of the
older press cameras did not couple thé range-
finder to the focusing .system of the camera.
Some press cameras also provide interchange-
able cams to enable the rangefinder to automat-
ically focus lenses of different focal lengths.

Slide and swing adjustments are the second
most important option. These adjustments, built
into the front and/or back of the camera, allow

~the position of the lens with respect to the film

to be changed for distortion control. When the
ground glass screen is used, a tripod or other

- camera stand is mandatory. This enables the

press camera to bé used for many of the

functions of a studio view camera. Recognize,

however, that the greater the number of ‘adjust-
ments that are provided, the more thie accuracy

and _reliability of the  coupled rangefinder is .
“jeopardized. For the law enforcement depart-
‘ment with only occasional need for a studio

view camera, the press camera with full adjust-
~ment capability is ar excellent choice.

Soine press cameras aré also provided with a
revalving or reversible back, which allows either
horizontal or vertical pictures to be taken
without turning the camera on its side. A
ravolving back allows the film to be rotated
through any desired angle, while the reversible
back his two fixed positions: vertical and hori-

the utility of swings, tilts, and other adjustments.

Almost all press cameras provide one viewfind-
er in addition to a ground glass. The separate

- opiical finder can be adjusted to match a full

~ range of lens focal lengths, or a few specific

lensas, Some cameras combine the viewfinder

- with the coupled rangefinder. This combined -

viewfinder/rangefinder can be adjusted for
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various focal length lenses. Rémember, no view-
finder will enable the photographer to obssive
the effects of view camera adjustments’ upen
the image. o

Press cameras have been used for every type L
"*\*\sf\law enforcement photography and ére‘ an

idéé,\‘choice for many assignments, providing
maximum_versatility. with a miminum amount of
N equipment. The level of skill required to

¢

speci

- realize'the ultimate potential of the press cam-

AN
A

. produced. ’

era is relatively high. The basic methods of
operating the press cameras tend to encourage
the operator to utilize ‘more care in setting up
than is usual with an-automatic camera. The

result is fewer but more carefully planned pic- -
tures. The skilled photographer can use the

press camera on almost any assignment,

The press camera is much simpler mechanically
than many other cameras, resulting in higher reli-
ability and easier repair. It is versatile, and the
large negative provides a safety factor in all op-
erations from exposure to final printing.
However, it is large, weighs considerably more
than smaller cameras and is slow to ‘operate.
Since it lacks a built-in exposure meter, the pho-

_tographer must use a separsdte one. While its

sizo and operating procedures make it
unsuitable for some assignments, such as sur-
veillance, the press camera is an excelient cam- .
era for all-around use., W

The press camera is strictly a professional cam-
era. Because of its limited market, the initial
«cost of the basic camera with one lens is high
compared to either the single lens reflex or the
rangefinder camera, as is the cost of accesso- |

ries. This cost, however, will tend to be offset by |

long ‘operating life and overall reliability.
Similarly, the large negative size will result in a
relatively high cost per piciure taken; however,
this will tend to be offset by the greater percent-
age of good and usdble pictures t/hg\Lw\ill be
2N\

7N
Studlo View Cameras ‘

~ The studio view camera, normally referred to as

simply a “view camera,” is the traditional cam-

era by which the commercial photographer is -

known. All focusing andcomposition is accom-
. & »

J

plig!%ed dsin only the ground glass sfcf;eéﬁ. For
inside studio work, it is essential, and it can be

used in the field as well. The view camera
provides a wide range of adjustments for

changing the relative Eobation//:/”a;rid’ angular
position of the lens with respect/o the film. The
- distance between the lens and the film can be

adjusted over a wide range, from a small

fraction to three times the focal length of the
“normal lens. View came’r/as, are essentially
large-negative cameras; 20 x 25 cm (8 x 10 in)
is the standard size. Recently, a fiegative size of

10 x 125 cm (4 x 5 in) has gained popularity,

and view cameras using a negative size of
6x8cm(21/4 x 3 1/4 in) are available.

Because of its large. negative g’hd ground glass
viewing screen, the view camera requires the
least skill to ' visualize the finished print;
however, of all cameras used for law enforce-
ment photography, it requires the highest level
of skill to set up.arid adjust.

The view camera is the only camera that has
been specifically. designed to eliminate the
shape distortion that is present in most photo-
graphs. It also provides highly detailed ultra-
closeup pictures; for example, a ten-times mag-
nification of a thumbprint requires an imageé size
of 20x25cm (8x10in). It is likewise
adaptable for use in the photography. of tool
nlarks, morgue shots and forcible eritiy records.

] H :
The major features of all view cameras are quite
similar in "principle, differing mainly in their

- 'precision of construction, the care with which

joints are fitted (this determines the overall

Eal vt S
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 rigidity ‘of the “cameta,” particularly in larger

sizes), the ease with which adjustments.can b’e
made, and the -independence of adjustments
from each other. ‘

j;*;f”‘

View camera adjustnients are basically swings

. (rotation about a vertical axis), tiits (rotation

‘about a horizontal axis), and slides (horizontal
oﬁ vertical displacement). Adjustmentg are more
easily and quickly mads if the back (film holder)

~ swings and tilts are on pivot lines that intersect

at the center of the viewing screen surface. This

* prodices the minimum lateral, longitudinal, or

focus shift of the film with respect to the lens

when the back is adjusted, and minifmizes the
‘amoun? of compensating lehs adjustment that
must be made. In some cameras, the back
pivots about its bottom edge instead of at the
" center of the film, causing a very large change
in focus as the back is tilted. Similarly, thie lens
tits and swings should be about axes that

intersect the lens axis at about the surface of
° the lensboard. This minimizes change in camera
direction to maintain the same view as the Iens:/ g

is adjusted. . /
A good:view .camera will have "click. stops” or
some other means of positively settlng _e{ll the
adjustments at the zero or c’enteredrposmon.

Sliding and rising-falling fronts and backs should.
be designed so that their adjustments and locks

“are completely separate from the swings and

tiits, to prevent a change in one adjustment
from affectirig others. . .

In a standard camera, the “plane of sharp
focus” is always parallel to the film, at right
angles to the optical axis of the camera, and gt
the distance from the lens for which the lens is
focused. In the view camera, the plane of sharp
focus can be filted at an angle with respect to
_thie camera’s ‘axis and rotated afound this axis

as desired. As a general rule, the swings and
tilts of the film holder of the view camera are for

the purpose of correcting distortion ahd those:
~on the lens holder are for the purpose. of
‘keeping the desired part of the subject in sharp
“focus. They may be used together or

- ‘independently.

| A modern view camera will have a tension

release on the spring back so that film holders

y

can be easily removed and vrepiaped mgithout
danger of moving the camera while trying to

change & holder against a heavy te?nsiop sp‘;ing‘.

Other available features inciude “fresnel” gype
field lenses behind the viewing screens to
brighten up the viewed image.in. the A_cqmerl? qf
the screen; sectional bellows to increase 'the

- total lens extension for exireme enlargements

of fingerprints and small objects; revolving

- backs allowing the film to be set at any angle

(all view cameras have a reversible back for hor-

" jzontal or vertical pictures); reducing packs on
“the larger cameras to take smaller size nega-
- tives; reflex viewers for convenience: in using

the camiera on a vertical copy stand for_the
routine copying of documents and for macropho-
tography; and a wide variety of accessory fiim

~ holders for both shest and roll fiim and for

instant-processing film.

Two basic types of view camera construction

. are found. The monorail has all parts mounted

on a single tubular metal rail, which may be
‘rectangular, triangular or of other non-circular
cross section, to prevent rotation of the front or
back standards around the bed. Traditional view
cameras, which were largely of wooden. con-
struction, used a flat bed with two parallel metal
tracks to guide the back and the front standard..
Both types of construction are stili found. Thfa‘
camera should be carefully checked to see if
the total assembly rigidly locates the 'Iens wuth
fespect to the film when the camera is Iockgd.
This is particularly important in the larger size
cameras. All view cameras should have a
sliding base for attachmqnt to the tripodd, SO that
the complete camera can be balanced over the
center of the support.

‘The view camera has several miajor disadvan-
~ tages for some law enforcement assignments, It

must be used on a tripod, since thé camera
must be fixed during adjustment. Setting-up .to
‘take -a picture requires more time than wyth
moct other types of camera. It does not lend
itself to situations requiring rapid changes. qf lo-
cation or viewpoint. It most often uses indl\{ldual
film- holders which must be loaded in a

darkroom or light-proof changing bag. The total |

number of pictures that can be made wiihout
returning to the darkroom for re-loading is

L T g
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limited by the number of holders carried unless
a changing bag is used. The camera is large in
size and heavy compared to smaller film size
cameras. Its ability to make short exposures is
greatly limited by the long focal length lenses
used (which require stopping down for
‘reasonable depth of field) &nd by the large

3

shutters they require (which- generally iimit the
‘shortest éxposure to 1/50 of a second or
longer). Any operation in which a large volume
of diversified work is being done will require at
least’ one view camera to be available for the

- accurate portrayal of crime scenes, accidents
and some physica! evidence. S

As with the press camera, the initial cost of a
modern precision view camera is higher than
the cost of precision 35 mm cameras. View
camera lenses are always sold independently of
the camera. View cameras have extended
service lives, with 30 years of use not
uncommon. The cost of operation will be higher
per shot than for any other type of camera;
nowever, this is offset by the quality of the pic-
tures that are produced. '

Single Lens Reflex Cameras

The major characteristic of the single lens reflex

~ camera (SLR) is a design that eliminates view-

finder parallax. An internal mirror reflects the
image from the camera lens to a viewing screen
which enables the operator to focus and
compose the image exactly as it will appear on
the film. When the exposure button is pressed,
the mirror swings out’ of the way so that the
image is formed on the plane of the fiim. In
clder cameras, and in a few current models with
film sizes larger than 35 mm, once the mirror is

L

tripped for exposure, viewing is “biacked-out”
until the camera mechanism is wound to’
advance the film for the next exposure, The

_majority of SLR cameras incorporate an instant-

‘return mirror which automatically returns to the
viewing position as soon’ as the shutter has
completed the exposure.

Virtually all SLR cameras incorporate lenges
whose apertures can be preset. The camera is
focused at maximum aperture, and during expo-
sure the lens aperture is automatically stopped
down to that preset for correct exposure, It is

5]

Possibis, however, to set the aperture to the ex.

- posure setting to observe the depth of field.
Most SLR cameras of eurrent manufacture afso
incorporate some type of builtin exposure
conirol, permit the use of interchangeable
lenses, and ail provide either plug sockets or

“hot-shoes,” ar both, for attaching- either

. Photoflash or electronic flash units,

The film size of SLR cameras is basically limited -
1o 35 mm, with more than 50 models available;
-and 120 roll fiim, with approximately 10 models
to choose from. Most of the 120 roli film cam-
eras produce a 6 x6cm (2 1/4x 2 1/4 in)
negative; however, a negative size of 6 x 8 cm
(21/4 x 3 1/4 in) is available, and two manu-
facturers recently introduced cameras that
produce a negative size of 4.5 x 6 cm
(15/8 x21/4 in).

Some older SLR cameras have exposure
meters that are integral to the camera but not
coupled, requiring that the shutter speed and ap-
erture be set. manually after the correct expo-
.Sure has been computed from the meter
reading. Most cameras of current manufacture
use through-the-lens. meter systems that are
coupled- to the shutter and aperture. SLR

. Systems measure the light from the scene in

several different ways. Some systems measure
all of the light entering the lens, some average
all of the light with emphasis on the central areg
of the image, others use a spot meter, and a’
few offer a choice of meter operation. While the
majorityt of exposure systems require that the
Operator. adjust either the aperture or shutter
speed t¢ set the correct exposure, there are
cameras. ‘which provide fully automatic expo-
sure. All of these systems do a good job, but

~ the operator must recognize that, the SLR may

indicate incorrect: exposures “\under certain

- lightitig conditions, such as a small dark object

that is back-lighted, or a small brightly lighted
object silhouetted against a dark background.
The operator aware of the problem can easily
correct for such lighting conditions. it should
also be noted that many SLR camera exposure
systems are very sensitive to light entering
through the viewing gyepiece. Photographers

. who wear eye-glasses must be constantly aiart
“to prevent inaccurate exposure readings.

{
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Rubber eye cups with correcting lenses are
available to remedy this problem.

Many, but not all, of the SLR cameras offer inter-
changeable viewing screens and eyepieces.

~ Often, the camera can be ordered with a non-
- standard screen if desired. The available types
range from the plain ground glass (commonly
called matte), through various types of micro-
prisms designed .for  specific focal = length

" ranges, to clear screens for aerial image
- focusing. Some are available with a split prism
in the center of the field. The standard matte
ground glass is pr Jbably the best choice for all-

final picture. The micro-prism is a pebbled
surface on which the image appears to break
up and disappear unless sharply focused. When
focused, the image is seen; when the image-is
not sharp; the pebbles or prisms are seen. This
screen is good for use in poor lighting condi-
tions. The split prism is also good for very
- precise focusing and for focusing in poor fight.
The viewing screens normally have field lenses
Yo provide a bright picture from corner to corner;
this is standard in most SLR cameras. -

a major advantage of the SLR camera. Both
bayonet and screw-in mounts are used to
attach the lens to the camera, with most of the
higher quality cameras using the  bayonet

B LN mount. When selecting accessory lenses or

round use and fo/ the best visualization of the.

The ability to use a variety of different lensesiis '

extension tubes, be sure to determine whether
the automatic aperture features of the lens
couple directly to the camera exposure control.
Some of the 120 roll film size SLR cameras use
a between-the-lens shutier, and each accessory
lens must also have its own shutter. In general,
the range of accessories for the large format
SLR camera is more limited- than that of the

- 35 mm camera. .

The SLR camera reqiires a minimum of
operator skill to produce high quality pictures.
These cameras are necessarily complex in both
mechanical and electrical  constiuction,

however, and are more prone to malfunction
than are the simpier cameras. Similarly, when
they do malfunction, repair can be expécted to
be more expensive than with a rangefinder or
press camera. Also, mirror. vibration is a
problem that is peculiar to the SLR camera. If
the camera is not firmly supported, the vibration

. when the mirror moves from the viewing

position may be sufiicient to blur the picture.
The extent of the problem varies depending
upor: the design of the camera. High quality
SLR cameras have a control to manually lock
the mirror in the “up” position when the camera
is used with an unusually long focal length lens,
with a microscope, or for very long expusures.
In this position, the camera is “blind” and the
image cannot be seen, If the. camera must be
used on a light tripod, use sither a very short ex-
posure (1/250 second or less) or a very long ex-

posure (1 second or more) to minimize the
effect of mirror vibration on the picture. Mirror
vibration may be more evident on a light tripod
with some cameras at shutter speeds between
1/250 and 1/15 second than if the camera is
hand-held. The noise produced by the focal-
plane shutter and mirror of .a SLR is much
louder than that produced by a betwseon-the-
lens shutter. The noise may be a serious disad-
-vantage in covert surveiliance photography.

Quslity 35 mm SLR cameras can be purchased
for $300, with an automatic lens of normal focal:

length and built-in exposure control. The 120
SLR camera, however, is much more expensive.

In general, the prices of SLR cameras are -

exceeded only by the price of top quality view
cameras.

" Twin Lens Reflex Cameras

The twin lens reflex camera (TLR) had
. widespread popularity, particularly in the period
before a large selection of SLR cameras
became available. The-TLR has two objective
lenses mounted one above the other. The top
lens, by means of a fixed front-surface mirror,
reflects the image to a horizontal ground glass

viewing and focusing screen at the top of the~

camera. The image is right sidé up, but reversed

from left to right. The lower lens is the picture -

taking lens and has a between-the-lens shutter
and iris diaphragm. The twin lenses are carefully
matched for focal length. They are mounted on
- a common plate and are focused by moving

them together as a unit. The viewing lens has-

no adjustable aperiure or shutter, and is
normally supplied with a larger aperture to
increase focusing accuracy and -image
brightness. Unlike the SLR, the operator can
see the image at all times, even during expo-
" sures.
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Mest TLR cameras aré aéhufactured: in the 120

roll film size. The TLR camera is widely used in
making parsonal identification photos. An electri-
cally operated TLR, using 70 mm film in 100-

- foot rolls, has proven very useful in departments
. where a large volume of such work is done. .
Using machine processing methods (Kodak

Versamat), consistently high quality negatives
can be obtained in large numbers with a mini-
mum of labor. '

Several TLR cameras incorporate built-in expo-
sure meters that are coupled to the shutter and
aperture, and adapters are available which

allow the use of 35 mm film or sheet film. Only™

a limited number of attachments or interchange-
able lenses is available. Eye-level finders are
also manufactured; these allow the direction of
sight to be parallel to the camera axis rather
than at right angles to it, and some’'choice of
viewing screen style is provided.

The level of skill required to operate a TLR is on
a par with that of the rangefinder camera. The

large viewfinder is art advantage to many .

operators. The TLR camera does, however,
suffer from paraliax. Since the TLR camera is
not complex mechanically, it is a reliable cam-
era and repair costs are relatively low.

The initial cost of a TLR camera with a single“
set of lenses will be; about the same as for the
SLR of the same filln size. While there are indi-
viduals who prefer ito use a TLR camera, it is

not normally considered to be a top choice for

law enforcement photography.

Motion Picture Cameras

The motion picture camera is essentially a
motor driven still picture camera. The
mechanism automatically takes pictures and
advances the film at the rate of sixteen or more
pictures per second. Most cameras operate on
a cycle where one picture is taken for every
revolution of the motor drive shaft. During haif
of this revolution, the film is stationary and
exposed to light; during the other half
revolution, the shutter is closed and the film is
transported out of the picture aperture and
replaced with a fresh section.
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.« picture work: 35, 16, 8, and Super-8 mm. Thirty-

. commercial movies for theatre showing. Sixteen
millimeters has ‘heen the standard size for aii

: in the quality of the picture. The variety of equip--.

18
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Four sizes of film are commonly used for metion

five millimeter (the same size as used in 35 mm
still cameras), is used exclusively for

documientary, educational, industrial, talevision, .
commercial, and law enforcement movies for
many years. Eight millimeter, once the standard
size for amateur use, is obsolete, replaced by
the Super-8, with a 31 percent greater picture -
area on the same film wldth (4.1 x 5.8 mm
frame size compared to/ 3.7 x 4.9 mm). The
choice for law. enforcem;ent purposes will be
gither the 16 mm or the Super-8 size. )

l

The big advanzage of 16 mm motion pictures is

ment available for taking and projecting 16 mm
pictures, while not large compared with the
variety available in the Super-8 mm amateur
riarket, is adequate. They can be classified as
of high and very high quality. Sixteen millimeter
movie projection equipment is to be found all
over the country ini‘schools, institutions, clubs
&nd government agencies, and is also used by
private concerns for e“ducatlonal traimng and in-
formation purposes. :

As far as picture quality is concerrie&, the situa-
tion.is simple. Both 16 mm and Super-8 use the
same film width. The lenses of both sizes of

- cameras, if of standard quality, can image rauch

‘more information than the film is capable of
recording. The 16 mm camera can provide pic-
tures that cover almost tnree times as much -
area with the same detail as the Super-8 or a
picture of the same area as the Super-8, hut //
with almost twice as much detail, Bnabling:
objects to be detected in the 16 mm pictyfe
that are half as large as the smallest deter;’éb'e
object in the Super-8. A single frame ot'46 mm
film can be enlarged to make a pﬁnt up to
75%x10cm (3x4in), as c;:gmpared to
38x5cm (11/2x2in) ror//the Super-8,
before the detail begins to fall off so rapidly that
further eniargement is us elaSs

Sixteen millimeter equrp‘ment lacks some of the
convenience features'that are taken for granted
in Super-8. Almost all Super-8 cameras are
desagned aroum‘ir a variable focal length or

“zoom” lens and automatic exposure control,
rather than interchangeable lenses. Sixteen milli-

meter cameras are invariably built around inter~

changeable lenses, requiring & minimum ¢f

three or four separate lenses. Variable focal.

length lenses are available as accessories for

all 16 mm cameras. They are very high quality. .

lenses with a normal focal length range of 10:1
and are' correspondingly expensive. ’

In most cases, good motion prctures will require
‘a higher order of skill on the part of thé operator
than will good still pictures of the same subject.
In making motion -pictures, it is- common
practice to- assign all of the processing to a
motion vpicture processing lab having the
required special equipment and expertise to
assure a high quality job. This simplifies the
operator's task. Movies are dynamic and
constantly changing. The operator must be able
t& keep abreast of such changes and anticipate
them, or the quality of the movies will be greatly
degraded. The operator must be alert and per-
ceptive cver much longer time periods and to
many more things than is normally required in
taking still pictures.

':?,,f
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: Two major uses for movies in law enfarcement
photography are surveillance photography and

in recording tests and b,euav:or in “driving while

under _ the mﬂuence/ ‘of aléohol” (DWUTIA)

arrests Where surveillance is from'g-fixed loca-

- tion and the larger size of the 16 mm equipment

is not a critical item, jeopardnzrm a the large ex-
penditure in labor and time by the use of the

lower quality Super-8 would not seem justifiable. .
For recording a large number of DWUTIA tests,

the lower operating cost plus the conditions
under which the movigs are made would make
Super-8 the logical choice

All 16 mm equipment will be relatrvely high in
initial cost, although in general the quality will be
‘high. There is a good supply of used 16 mm
squipment, and high quality rental equipment is
available for the infrequé‘nt user. The: relative
operating cost will be about 6 tiines as high for
16 mm as for Super-8, based-upon film pnce
and processbng cost for a single eriginai in

color, using.the same type of emulsion, and for

the same running time. in hoth-sizes. L.ocal condi-
tions with respsct fo processing facilitiés and
film discounts will cause this figure t6 vary from
department to department.

Instant Process Cameras

There are several instant:process’*;systems of
photography. Prior to 1976, there was only one,
manufactured by the Polaroid Corporation.

- Eastman Kodak intreduced an. instant process

film and camera system in the spnng of 1976. In

-one prozess, a paper negative is exposed ina .~
special camera or adapter. It is then automaticals”

ly coated with a viscous developing ageptand
rolled into contact with the paper positive as the
“sandwich” is removed from -the camera.
Printing proceeds to completion by a chemical
diffusion process {rather than exposure to light)’
betwsen the sandwiched emitlsions until they
are separated in normal iight. This requires ap-
proximately 10 seconids for black and white film
(hence the instant process designation). It is a
lite longer for color film. After separation, the
black and white positive requires a surface
cleansing and coating with a preservative,

applied with a swab. In the color Polaroid
process, this step has besn eliminated. Both

o

Pola»oid and Eastman Kodak manufacture color
films that do not use a separate paper negative.
°|ctures laken with those films require several
‘minutes | to fully develop the image. :

a

At ‘the present time; the Po!aroud Gorporatron ‘

menufactures a full line of cameras and: ong” .
“Sixty-Second” camera is available' from“an
independent manufacturer. The com;;i‘éxrty of
these cameras varies from a, °ampie scale
focusing: unit to a campletelv/,ar tomatlc, motor
drive, folding, singie lerﬁsmeﬂpx (the only foiding
SLR available). AllaT these cameras, including
the srmplestv— utrlrzp electromcally controlled
shutter s;:eads fo automatically control the expo-
sur@wnhm the range of conditions that a particu-
far camera has been desigied ta cover. The
Polareid Corporation has also introdiced cam-’
eras with automatic focusing. These cameras
are simple to operate, requiring minimal
operator skill. The picture sizes &f the Polaroid
cameras __are limited to 6.5 x 8 cm
(21/2x31/4in), 8x11cm

B1/4x41/4in) “and 8x &cm

(31/8::31/8in)in the case of the SLR,

Eastman Kodak mtroduced two modeis of iis
camera during 1976, and plans to expand the
line to include more sophisticated cameras. The
Kedak cameras aiso incorporate automatic ex-
posure control. Their picture size is 6.5 X 9 ¢m
(21/2 %3 1/2in). .
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. Adspters are available which allow instanit -
- process film 1o he used with view cameras, -

~ig ftlm. '

\ T“t% ‘9. advantage of the rnstant process cam-

press - cameras,  ant8Simm. SLR cameras.

*;;l-;::f:-riA-Paiarmd ‘film is available for “uSenin the

N

10 x 12,5 cm_ (4 x 5 in) size, and a ‘black~dnd,, .,
white film ig manufactured which produces both “Sagybstantial-number of pictures gre to bemade,

& posrtlve print .and a negatwe The negative

‘rrust be fixed in a special hypo solution immedi-
ately after exposure. The resolution ‘of this film,

unlike that of most ihstant process film,. is
cemparable to that of conventronal photograph-

~

.-era’is the ability to see the picture immediately.
Thre 18 rmportent to the beginner or infrequent .

’ \\user. Tor it allows errors in framing, focus or ex-

ﬁowre to ba corrected. at the time the pictures
‘are being taken. With the conventional photo-

\Qraphic pro\seas. such errors are rarely detected

in time' to atlew corrective -action. - Instant
- process camaras are*&\refore excsilent for use’

iR photographrc traihmg“ﬁ(Qm a law enforce- .

ment standpomt however the\ "brlrty to use the

There are two methods ~af obtaimng mult pls
pnnts from the instant camera process (unless -
the picture_is taken with a positive-negative

~ film): taking as many pictures as required at the:

time of photography, or sopymg the original
print - using “conventional ~ photographic
processas to make a negative. Taking duplicate
pictures is rmpraetlcal for any subject involving
mbtion, Ilving subjects,’ facial expressions, or
posrtron of moving vehicles. In outdoor scenes,"
- even the. lighting changes.  Muitiple - prcture
t,akir!g can only be used=y
stances. The . US@QQf conventional photographic
processes to copy an instant process ‘print
- produces gocd duplicates, but it also neutralizes
almost svery advantage of instant process ﬁho-
tography -The end result is that more labor must.
“be put into every print than if-it had been made
‘by conventional methods initially. In addition,
the mstant\process pictures lack the detail of
- conventional prints, picture quairty is necessarily
.:degraded by the process of copying, and an en-
“largement ‘cannot be made’ without srgnmcant
loas of detall. It may not be possible to make an
enlargement to show mrnute detali that may bte

-;ter special circum-

- kThe lnstant process camera system is. no‘t an in-

expensive system to use; p‘artecularly if a

zlnitr L\ quipment cost will be iess-than for the

35 miti:automatic camera. For situations where

widely vary“reg numbers of pictures are -néeded
at infrequent. aﬂisrrrggular intervals, itis ideal.

However, there.is-no \“stas?”te\use productron-lrne _

" methods to reduce the cost per pre‘*hreuea.the

pack of film, which costs many times the cost of
equwalent materials for the same number and
- size of conventaonal photographs, costs the
user the same ‘whether or not it prcduces pic-
tures, However; the cosis are retatrvety fixed. .
and predetermmed S

: There are a variety of specia% purpose cameree
- and _accessories available, and”-the instant
: process camera can be an outstanding tool for -

the law enforcement official. Like other tools, it
should be used where its characteristics fit the
job: informal documentation, supplementary aid- -

\\ “on smaller cases that do- -not.require formal pho- e

\\tographrc evidential “coverage, mug - shot
“internal  security badges -and similar uses

¥ Instant process photography is a supplement. to,
and not a substitute. for, conventional photogra- ;

phy in. the law enforcement fleld

Autematic Cameras

An automatic camera isonein whlch thevnormal
picture-taking actions - ‘of - threading the camera
and choosing the ape ie and shutter speed
- have been so simplified that the user need have
no knowledge of their pnncrples in order to

- perform the operatrons properly and obtain a

usable picture. The autom tic camera senses
the exposure the suh]eet “requires_ and, if it
cannot* adjust to thes= requirements, either
srgnals the photographer that a mistake is about
to be made or prevents the exposure Pl

The automatrc camera has two features that
most single lens reflex cameras do not have.

~ First, it uses an already threaded roll of film in a o

plastic cartridge that can only be: placed in the

. desr\ed Iong aﬁer the ongrnal plcture has been e
;;\_\made. R B,

“total number of pictures increases. A_toll-6i=ad,

e

T earpera is fooused in the simpler autematrcs or.

F

camera in one»posrtton,  the' Tight: one The car-
‘ﬂdge is“notched to. set the camera\iiropehye-
the\sp ead of the film- «in the cartridge, rather,
“than reqﬁnsQe operator to set.the film
“speed.” Secondly,\the\ex osute. control’ | system———
- senses the light’ coming frommthe subjsct and au-

tomatrcatly adjusts the: camera%\maet those

conditions, rath T /‘tban mdscatrng the con ition
_in_some-mariner and requiring the operator- to
do the adjustinig. If the light is rnsuffrcrent forthe .
. needs o"the .camera and fllm. a warning signal
telis the- operator to use'a flashbulb, Putting in-
the flashlamp’ auto*natrcally programs the ‘cam-
-era to properly -expose for the. fashlamp and
subject either from the distancé” for which the

_by© ciosmgvthe sngtter when.the proper amount
‘of:light has been “reiléoted from the subject in
the more sophisticated ones., ;Atg‘ieaatsone@rganw

\\the film in the ca nnera/ inserting the end of the’
slot and /closing - the camera. In -

 addition; the™Him_ speed must-be set intd the

usefolness wril be determme by the operator s

iudgment in seleciing what he photographs, .as
v  Miic-as. by fhe camera s technrcal features Lo

automatrcs,

use staridard 35 mm frtm magaanest Loar:tm
in these cameras, has been srmphfred to placrn

filmin

~camera by th rator.-This type of camera is
often provided with greater capebrlrtres than the
;. average automatic camera, in the forim-of fa: ter

“and higher q.ralrty lenses, higher maximum . .

shutier speeds and, in some cases, rntercl inge-
- able lenses or front lens elements, giving some

- choice of fochl léngth. They find considerable

use in covert 'sutveruance where a small incon-

facturer has announced the availability of" a“rt%smcuous camera- is - required . but somethmg

auto-focusrng 35 mm camera

These cameras (the hnghly popuiar Kodak
Instamatic is a typical exarngle) have met a
definite need in the law enforoementttreld i
should not be forgotten, however,. that an auto- -
matic’ camera cannot select-for an“‘rnvestrgator
‘those elements which. are importarit,..to be -
recorded’in a prcture Drrectlons for camera ‘op-
~eration.are in the instruction manual that comes
with eveﬁca“m‘era: iractions for m King good
pictures are miuch-.more. difficult to -

communicate. Photographers-davote a good

part of their professional careers to perfectmg
thrs technrque

The automatrc cameras

e S /Jf'c""‘u

Iarger*the the syb-mrnrature negatrve is neces

sary. - N '
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A sub- mmrature camera |s any strll camera that
uses film which is smaller than 35 mm in width.
The classic example of the sub-miniature cam-
era (the Minox, which has been around since

- pre-WorId War Il) uses 9.5 mm frim to produce

50 :pig fures approximately 8 x 11 mm. Most, of
the current sub-mrnratures, hovv_ey.er, are tased

~ on a film width of 16 mm and produce- pictures
from 10 x 14 mm to 13 x 17-mm: ‘Anyone;who

has sed to geét gonq rdentrﬂcatrcn prctures from S
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16 mm motion picture records will ap‘\éﬁfeéji‘féie ~against the surface on which the print was - , f
" some of the.difficulties to be 'exp"ectediiﬁt«f%the ~located, the lights ‘were ‘turned:.on, the shutter - : fin‘g'e:'\”r\iﬁts F D i e TR T ~ :
-~ -use of the sub-miniature camera. - .~ "~ % was released, and @ same-size negative of the - assi :meni* '"gerpf‘f‘tﬁ Wgyldu@ee»m‘gq be an ‘mati¢ operation built into the camera rather than~ . :
E s el el . print resiited, Inspite of all the prograss that r?e'fle?( ment made to atdst for the single lens.  the degres of reliability, adaptability, resistance = .
v~lf.§-¢amera,has§a,le'ns of good quality, the film\ has been made in Sther areas of-photography, I°X camera with macro lens and ‘one of the  to normal field abuse, and a long nofmal’ life. .
) : normal life

gg tgg?%(ft ?;ch\c;?:; :.ﬂ??h;z;‘mns",E‘i‘ther\\ia%!"’ipod without -rfizintenance. The law - eRforcoment

- .0r one of the. macro or close-up gttach- . official choosing photographic  eauitrment
ments similar to that provided on the instant:  should keep thie sy ooraphic  equipment
b R » 1 e Instant: . should keep this %ind th ina peints. in
process k|t‘w6ulq enable most fingerprint assign- mind. - d ' r\!'\"‘;%}ﬁ_& ® 1,f°"°“’",‘9 points- in

ments to bek:hapgied with comparative ease. . TG SR

A. Wheri ane _particular type<o

S

is always the limiting factor in the camera's  the same ‘fingerprint camera is being used
performance. - The ~theoretical  maximum \’igdayr T i e
. resolution that can be obtained from-any /2 « .\ . - . e g
~ lehs is approximately 700 line pairs per millime- A fingerprint camera .is a simple camera,
ter;-many available lenses are almost that good. . designigd to do one job: make full-size records
There are_very few films that approach that  of fingerprints, single or whole hand (or similar
figure, however. Mostly these are extremely ~ marks, s ¢h as. ear-prints). it is a specigl-
slow, very high contrast films that are  purpose caimera which raquires- basically rio
“completely unsuited to the purposes for'which  operating adjustments by the operator, and has
- wa would like to use them. If ef*e,cti\ie ‘use of  ifs greatest use“as a tool for non-photographic
- - sub-miniature | cameras s required, it is  personnel. If its reliability is gogd and its opera-
. suggested' that, comparativis tests be made of - tion foolproof, it could be a usefui pisce of equip-
as many different types of film as possible. = ment. Too often, the available types of finger- .
-+ From this;;identify film with the desired charac- - print cameras, while simple to operate, are.not.-*
B teristics. Since packaging of film for sub-minia- -~ automatic in the sense that they warn when
. ~dures is not standardized, it is common practice  things are going wrong. A weak set of batleries
- to obtain a store of cartridges to fit the camera - would probably not be detected -until the

== Although at first glance the fingerprint proble st ~ordec Uit ca m§u,pject only
“woild seem to gbe one that{gagu;gtar;?leb_rg oy oo, ard. i ca%*“izg\
hanqwd, by an automatic type of ‘camera

~ modified for the purpose, the-wide diversity of 3
~ surfaces on which prints are found and the dif.

s seorded, and it 1@ closely

. controlled, -automatic equipment can do“&:mugh .

~better job-with less-opérator-skill thaemanual -
‘Bquipment. .o N

ferent techniques required to make them visible  B- Automatic equipment.is “also useful for §
make the problem more complex than a cursory - Production of relatively good and consistently

. Sxamination would indicate.’For this reason, the ~ €Xposéd- negatives by completely “unirained
expgygnced photographer  with ~his more. - OPerators under a variety of unfamiliar condi-
versatiie equipment will probably stil .be  tions. .. T T
required to assure good photographs, «+ = - |

N

B
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C. Where' overall picture ‘quality is the“r\néiﬁ. .

and load one's-own film. Obvibusly,, processing operator received his underexpdSed negatives. L T R PO o RIVEE 4
is critical to the quality of pigtures taken with " i o Camera'Selection - e, " tve s No r;;fter;ohs:/bgg?ctieéfg:rl'ai:gfme gate
sub-miniature cameras. !+ ‘ R T PN oan he . laea 400d & small negative- v
S T N R ) ~ The great popularity of the'35 mm single | ns“"rb“*—‘*gauna bse‘ }gdi\q:ge one of the same quality wil |
Cameras using the.instant loading 110. size film feflex camera for amateur use has made avail- - o ;Y F'.’_Q-r.«tyﬁf;ei@ better print. Large negatives
cartridge which: produces a 13/x 17 mm picture able a large selection of equipment of high t"e‘ qu “3;\[%5}3 magnification, ‘and any imperfec-
should also b:_cgn)/sgiﬁgr?d sub-miniature, These guality and reasonable price. Most of it has | C"C "Il be-less noticeable. | |
cameras, made by all of the: major manufactur- - een_designed to appeal to the inherent > The size ‘af the Sikia: e 2
_ers, follow the general automatic operation of ~Endany~ of pholographers 1o cuate g oy Slect ihatis to be phowo-
~lhe Instamatic systom except. for camera size. excellence of equipment with excellence of pic-  ting a camera, for f s & iy Lerr COo0 - (ST
 and »p}g;e,;fcrﬁjaif’TﬁeVOCkef,',nismmaﬁs“\is%’!gl tures. Exceilence of equipment in this context size of the ‘ima' ‘e“tﬁ;'{' ‘t“ls a,ai blfr’fltn;&g f_at;z@;i:‘\‘l‘n%the ' ERa 1
. m-lustd camera but-a coordinated system of car-" - normally is taken to mean the degree of auto- presents a ge ] | ? wil Jeirecorded. Taklg 1 K |
\fridge ‘color film, camera and projector, | ' ‘ s ageneral classification‘of subject size, - :
designed for_producing transparencies of color “ : ' I
__hegatives and prints. it may be of particular use PR &
G “in some covert surveillance, since it is an
- Y| - .. amateur type of camera, rather than a profes-
S sional type, and may attract less ‘attention for T
this reason. L o R |
B S R R Clee L Instant fingerprint recorss can now be obtained -
L -Elf!'ég‘lé"' pﬂm Cameras =~ by an instant process c‘;é’r_gera kit which utilizes a
BT T R S = framing guide fasteried to the front of the cam-

~_ The nead to conveniently record fingerprints, at
| period when cameras specifically designed for
. close-up,-smallobject photography were not
“available; led. to the deveiopment of the tradi:=
‘tional “shoe-box” fingerprint camera. This.was

batteries, built in the form of an open-ended.
* box. The open end of the hox was placed

“focused picture, and outlines the érea of the

@ complete unit of camera, lens, film, lights and - separa ‘ !
" are obidlhable for use on the 10 x 12.5.¢m
% 5 in) prasi-camera specifically for taking.

era. When this is placed against a flat surface, it
steadies the camera, keeps it the- proper
distance from the surface to assure a sharply -

subject that will be covered. ‘Lighting must be
separately supplied. Also, cloge-up attachments
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edium size sub]ssts if small detail is critical to

T

»discussed m more: detail in the saction of thls

“The elecmon of a camera wnll also be
mﬂuanced by the manner in which the subject is, .
illumina\ed (e:ther by existing light or sTJBIe-
“mental lighting), or if the subject is movmg or

0

\‘,

Whnle thls\gwda places emphas:s on:the selec-
tion- of equnpment to obtain the hughest quality’
photograph possible, not ali choices can or

Obvnousiy. Iarge format \cameras offer a dcstmct‘
‘@dvantage - when. phatographmg large oF

t\e usefulness of the photograph image size is -

hould be based solely upon negative quality.

; F{aiher the person makmg the camera selectlon
" must use careﬁn ‘udgment based upon -a

ot operator ki, adaptabl\ity\
‘ ments’

“fast actnon A
, at_should
considered when selectmg a camera’is.at
the-end of this section. One special characteris--
i | is conspicuous by its absence: personal pref-

erence or known skills of your photographers

with specific: types of equipment. In using the

R

each characteristic based tipon-what you would
consider to be ideal for your application and

- rate the various cameras that you are consrder—
ing accordmgly e

multitude of factors stich. as size, weight, level
o many -assign-. .

~checklist, you can set your own requirement for:

Lenses extend the police photo-
grapher's ability to gather evidence .by -
making it possible’ to obtain photogmphs

dar a wide range of conditions.

R 2




[,
¥

LENSES.

-»Dependtng upon the assignment the photcgra-

- pher will need a wide-angle, normal, or long-

focus lens to record the subject of interest.

~ Aside from the obvious requirement that the -
- lens must fit the camera that it will be used with, -
~ the selection - will boil down to focal length

- e,(whrch determrnes the size of the rmage) and
~_ f-number  (which determines how bright the

image is). Natureily. one is also interested in the

-~ limits of use of a specific lens. such as general
- purpose, macro, or process

In most cases. one- will select a Iens that is
provrded by the camera manufacturer and
desrgned for use on that partrcuiar camera. The

' lens mounts-will fit properly and assure that the
_lens is in the proper position for focusing. It also

o3

assures that the: automatu\tgr preset diaphragm
used on so many single lens reflex cameras will

“be properly mated mechanlcally to the

mechanism that is a part.of the lens. The manu-
facturers of most cameras wrth mterchangeable
lenses provide some selectron of lenses of

- varying characteristics for use on their cameras.
~ Some 35 mm single lens reflox cameras

provide a choice of 20 or n}qore lenses of
various focai Iengths. speeds, angles of view

and special use characterrstacs ;

Why lock elsewhere than to the original manu-
facturer of tive camera for an additional lens?
Two reasons. Not all camera manufacturers are
lens manufacturers, although a great many are.
You may be forced to buy a Brand-X lens if an

accessory lens is wanted in the professional

field, particularly with press and view cameras, it
is common practice for the photographer to
make his own selection of lenses ahd have

them fitted to the camera of his choice. Some .

lenses that eminently fill special needs are avail-
able from one or two manufacturers only, and
such manufacturers are ‘normally  lens
specrallsts and not camera ‘manufacturers.

The great varrety of 35 mm single lens reflex
cameras has brought into the market a large se-
lection of “universal” Brand-X lenses, designed
to fit many makes and models of single lens
reflex, rangefinder and other 35 mm cameras.
All of these lenses -are made by independent

lens manufacturers and they supply- ‘adapters to -
fit the lenses to most popular cameras. Why

use Brand-X lenses for professional work? In
general, they are of high quality, as good as
those furnished by the camera manufacturer.
Many times, they provide an in-between selec-
tion of focal length, speed or some other charac-
teristic desired by the professional, that is not
available ‘in the camera manufacturer's line of
lenses. Because of larger production in some
popular models, prices’ may be lower than for

the equivalent ienses as available from the cam--
~era manufacturer. The user of good quality

“yniversal” accessory lenses will normaily be
satisfied with them, but he must assure himself
that the desired lens is properly adapted to the
particular camera on which it is to be used.

image Size

The size of the image that a lens forms is
determined by three things: the size of the sub-
ject, the distance from the camera to the sub-
ject, and the focal length of the camera lens.
The ratio between the size of the image and the
focal length of the lens, for subjects which are
at least 10 focal lengths from the camera, will
be the same as the ratio between the size of
the subject and its distance from the lens.

Focal fength is an inherent “designed-in"
property of every lens. For a simple thin lens
made of a single piece of glass, it is the

, distance from the center of the lens to the film

whén a very distant object is sharply focused on
the frlm Photcgraphrc lenses are thick lenses

(combinations of a number of srmple lenses),
however. and methods of ?’neasunng the lens to
film distance are complucated There is no

readlly identifiabie point, in a lehs which may be

two or more- inches thick, from, which to

- measure; so we speak of the “equrvatent focal

length” of a photographic lens, referring to the

focal Iength of the simple lens that would give:

the same image size: All photographic lenses

‘are marked with a focal length. This is a -
nominal value and is normally within 5 percent..

of the actual focal Iength

- For the raprd calculation ofi rmage size, itis con-

venient for the photographer working in the field
to know the “coverage” ratic of each lens-cam-
era combination which he uses. This figure will
quickly give him, with" only a; rough mental
calculation, the total field of the camera. The
maximum dimension (height or width) of the neg-
ative divided by the focal iength of the lens is

the coverage ratio. For any object at any

distance, the distance times the coverage ratio

for that lens-cameracombination will give the
maximum field of the camera.

For example, a 35 mm camera (36 mm maxi-
mum negative dimension) and a 50 mm fens
have a coverage ratio of 36/50, which equals
0.72 or approximately 7/10. If the subject of

_ interest is 100 feet from the camera, the total

field of view is 7/10 of 100, or 70 feet. A 6-foot
man is a very small portion (somewhat less than
10%) of the field of view, so his image is going
to be an equally small percent of the total
length of the picture (less than 35 mm). Notice
that it does not matter in° what units the lens
focal length-is marked, as long as you figure the
coverage ratio using the same. units for the
length of the negative. Similarly, the calculated
figure for the camera field of view will be in the
same units you use to measure the distance:
meters, feet yards; etc. ?E

H

N As another exampie, consider two cameras, a
16 mm movie camera and a 35 mm single lens

reflex, both with 50 mm lenses. For the 16 mm
camera, the coverage ratio is 10.3/50 or approx-
imately 2/10. For the 35 mm camera, the
coverage ratio is 36/50 or approximately 7/10.
At 20 feet, the field of view of the 16 mm cam-
era is 2/10 times 20 or 4 feet. The picture will
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cov ‘rage ratios for soMme commonly used lmage
‘ c.srzes and lenses

"{'Lene speed

| Lens speed s & subject of interest and

‘confusion to begmnmg/ photographers and to
- those not well Versed in optics. A camera is like
.a.cloged room with a wmdow in the center of

" one end wall, and the film on the center of the

opposite wall. The light reaching - the film
. through a- large wmdow will be quite bright,
“ while much less light will reach the film through
a small window. Similarly, for a given window
size, the amount of light on the film will
decrease if the room becorr(es longer. The
amount of light reaching the' film, then, is-a
- function of the length of the room (the. focal
_length of the lens) and the size of the wiridow
(the diameter of the aperiure or diaphragm of

the lens). Specifrcally, the amount of light

reaching the film is determined by the ratio of
‘ the focal Iength to the dlameter of the aperlure.

ft-’f‘mch;ie only 2/3 of a é'"'oot sub]ect For the
/85 mm carnera at 20 feet, the field of view is
7/10 tim"es 20 or 14 féet. The 6-foot subject will
cover about half the rniegative. Table 2 gives the

This ratio is called the relative’ aperture of the

- lens. The amount of light réaching-the film will

be the same for any specific relative aperture,

“regardless of the focal length of the lens. The
-relative aperture is the f-number or stop of the
lens; if the focal length is twice the diameter of

the aperture, the ratio is 2/1, or 2 and it is
written as /2. Simrlarly, if the fo'cal Iength is
four times the diameter of the aperture, the ratio
is 4 and.the f-number is /4. Note that the size:
of the “aperture for a given focal  length
decreases as the f-number increases. Thus, the

‘brlghtness of the image on the film decreases

wrth mcreasang f~number.

It is convenient in photography to vary the

" length of time that light is allowed to act on film

by factors of two to one. So lens diaphragms
are marked with a series of relative aperture
riumbers that have a two to one exposure factor
between adjacent stop numbers. The opening in

~.-the lens diaphragm is circular, and it is the area

of the aperture that determines how bright the
film image is. Doubling the diameter of a circle
makes its area four times as great; thus, our
f-numbers will have an inverse-square rela-

~ tionship with the rgquired exposure. If we

Table 2. Fl‘ELD[ COVERAGE RATIOS
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multiply the f-number by two, ‘the” diaphragm

-area will be decreased by two squared or four
(requiring an exposure duration four times as

long as the original to produce the same seffect

on the fi flm) Since it takes two multiples of two

for the new expostre, it is spoken of as an expo—
sure mcrease of fwo stops.

,jTabIe 3 will make this a little clearer. It

compares, starting with a relative aperture of

'f/1.4, the standard f-numbers which are
~normally used for marking relative apertures,
. the total number of stops_ of exposure change

which they represent, and the relative
brightness of the image on the film with respect

"to the image at /1.4, In going-irom /1.4 to /22

(a normal range for a lens of this sneed) the ex-

posure is increased by eight stops and the.

image on the film is 1/256 or 0.0039 times as
bright as the original image.

Most lenses have the maximum relative aper- .

ture (smallest f-number) marked on the lens and
as the first stop on the aperture control.. The

next stop marked on the aperture control will be -

the next larger one of the above series of stand-
ard stops. For instance, on an /1.7 lens, the
next marked stop would be /2. This does not

BN

represent a change of a full stop but only 3‘

seven-tenths of a stop from maximum gperture.
This must not be forgotten since the change for
the first aperiure stop is not always a full stop

ona great many lenses.

~Speed ina Iens -as-determined by the relative

aperture, lets us know how long we have to
expose the film. Using table 2, we find that with

an f/1.4 lens; the lrght can be one-elghth as.
- bright as’ with an f/4 and strll allow the same

length- ex[posure For the same brightness of

light on the subjact, the: shutter speed can be, -
shortened by a factor of eight. For the law en- -
- forcement photographer, lens speed is of the

greatest value in a covert surveillance situation
where  supplementary illumination cannot be
used and the difference between an /1.2 and
an /1.4 lens may mean not getting a picture
wrth the f/1 4.

. Depth of field is another important factor. The

nearest .object of interest and the most distant

~ one must both be sharply focused at the same

time. Wh\eher or not they will be is dependent
on severai factors, all of which must be
balanced against each other. A large depth of
field is particularly important when the amount

Table 3. LIST OF STANDARD f-NUMBERS




of enlargement to be glven the negatlve is

‘great. A large. depth of field is obtained when
the f-number of the lens is large, the- focal
length is short, and the nearest object distance

is large. Conversely, a very shallow usable
depth .of field is obtained when the lens

f-number is small, the lens focal length is large,
and the near object is very close to the camera.

‘These requlrements are obviously conflicting,
~and the lens aperture or f-number is normally

the one which can be most easily adjustec to

. get the desired depth of field. Focal length must
" be chosen based on required image size; the

near and far ob;ects are where we find them;
and the negative size determines the amount. of

’ enlargement The working photographer quickly
( finds that his gharpest pictures tend to be shot
- "atlarge f-numbers. '

y

Still other factors are pertinent to the subject of

- lens speed; speed is ‘obtainable only by the
“sacrifice  of other qualrtres The  sacrifices

required for extreme speed in lenslés used
primarily for general law enforcament photogra-

* phy do not" produce | correspondmg ‘benéfits.

Coverrng power must be sacrificed for speed; in

genel al, even moderately wide angle lenses will .

be one or two stops slower than lenses with

h smaller angular coverages. As speed is
‘increased, size and weight go up rapidly. A two-

stop increase in speed automatically. doubles
the diameter of the lens. In addition, the internal
construction must be made more complex,
requiring 8, 10 or even’ ‘more optical elements
whte 4, 5, or 6 were sufficient on the slower
lens. The more complex iens will be physically
longer than the simpler one, and this in turn
requires still larger diameter front and rear
elements to prevent light cut-off or vignetting.
The -weight and size are thus mcreased Sti||
more. -

Focusing range, in general is also sacrificed for
speed. The more complex lens desagns are
much more sensitive to changes in object
distance than the simpler designs. An /1.2 lens
‘may show a definite fall-off in sharpness when
used at 3 feet while a corresponding /2,8 lens
may give sharp pictures down to 12 inches.
Such problems are generally only discovered by
actual experience with the lens, at which point it
is too late, to correct the problem, Many ulira-
fast lenses cannot be stopped down beyond
about #11 or §/16, and-neutral density filters
must be added for bright light conditions. For
general purpose work, lenses with ‘apertures in
the range of /2 to /4 will be found adequate,
with those faster than /2 reserved for special

L——_—oeptrp of Field ~———>|
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situations where the maximum obtainable lens
speed is the only way to'get a plcture
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xmuet‘“‘”be consrdered
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‘ lens, about 4 t05 percent of it is reflected ‘back -
from the surface, a much smaller amount is.

absorbed in passing through the glass and the

balance is transmitted through the glass to the

opposite surface, where again about 4 percent

. is reflected back to the first surface. Thus,

about 8 percent of the lrght is lost for every

“element in the lens which is bounded by air on

both sides. For a 6-element uncoafed lens, the
total light leaving the lens is about half of that
entéring it. With a complex zoom lens with 15 to

20 elements, the light leaving the lens would be "

only a small part of that entering.

By coating each lens. surface with a layer of
magnesium flucride or similar material, the
reflection losses can be reduced. The layer
must have a uniform thickness of exactly 1/4 of
a wavelength of light. With this {echnique, the
light reflected at each surface for one pariicular
waveiength can be reduced to zbout 1/2
percent, with an_overall reflection for ail
wavelengths of 1 to 2 percent per surface

~instead of the normal 4 percent or more. By

using more complex coatings with 7 or 8 layers
and- different materials, the reflectance per
surface can be brought down to an overall
figure of 1/2 percent. These multi-layer high-
efficiency coatings are being = increasingly
applied to newly designed lenses. The resulting
increased light transmission is of great value in
complex zoom and extreme wide angle lenses
of many elements. What is of equal imporiance
is that the light from internal reflections in an

~uncoated lens may be reflected back to the film

in the form of stray light that fogs the film and

decreases the image contrast, degrading imags

resolution. The multr-layer coating prevents this
degradation, which is particularly notrceable ina
back-llghted suhject

Angular Cevarage

As previously discussed, the size of the image
formed by a lens depends solely upon the
distance to the subject and the focal length of
the lens. The field of view of the lens can be

vlsuatrzed as a cone whrch extends forward’f' "
“from the center of the: lens, spreading out
around - its optlcal axis to mf‘nrty The: angle_‘

betwesn the sides. of this cone is the angular

coverage of the lens. Simi arly, a second cone |
6 image side of the
lens to the film; the: angle of this cone is the

extends from the leris on -

dame as the viewing angle. Whather the rmage

clompletely covers the negative depends upon

the focal length the angular coverage, and the
size of the negative. The image that\‘rs formed is

circular, - while the negative is square or

rectangular The dimension of concern, then, is

‘the dlagonal measurement of the nagatwe

It is readily -apparent that Af the area of the

- image circle just covers a 35 mm negatrve, it
will only partrally cover the area of a 6 x'6 cm

negative. Thus, if the same focal length lens is
to be used on a vlarger film ‘sizé camera, the
angular coverage of the lens must be increased
to provide an image at least as large as the film.

In the case.of a view camera, which has distor-
tion contro} adjustments, the alngular coverage

must result in an.image area even larger than
the film size. The lens manufécturer will state
anguiar coverage either in degrees or in terms
of the maximuni film size that will be covered by
the lens when it i focused at infinity.

. The normal lenses for any camera; will have an

angular coverage of 45 to 50 degrees when

' used on the film size for which they were

designed. Their coverage ratio will be approxi-
mately 0.7 to 1.0. They produce a pleasing per-
spective in the negative and will lead to natural
appearances and convenient viewing distances.
In movie cameras, the tendsncy is to use a

3 normal lens with a considerably smaller angular
coverage, gerierally about 30 to 35 degrees.

This is partly. for convenience in filming; the sub-
ject is further from the camera and so does not
go out of focus so easily, as it moves around.
Table“4 lists the length. ¢t the film diagonal, the
normal lens focal length (which is approximately
equal to the diagonal) and the minimum angular
coverage for soveral ptcture slzes

The law enforcement photographer will have

- frequent need for other than normal focal length -

lenses. These too are tabulated in table 4 Wide

angle lenses are det”ned as lenses that are

'
|
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: designed to provnde a much greater than normal
‘angular ‘coverage’ when used with the picture
- size for which they were designed. ‘They are

always of shorter focal length than the ‘normal
lenses for a given picture size. This has lead to
the misconception that all short focal length

lenses .are wide angle, which is incorrect. All
;vienses with angular coverages exceading 50 to
60 degrees are wide angle lenses. Their

coverage ratios will be much greater than 1.

‘Even a wide angle lens can become a normal

fens if it is used on a sufficiently smaller -film
size  than it was intended for, because of the
reduced angular field of the image that is

‘rgcorded. Lenses with coverage angles of 100

or more degrees are generally considered to be
extreme wide angle lenses, although there are
no hard and fast limits. Fish-eye wide angle

.

Iensas covanng 180 degrees to 220 degrees

“are available for many picture sizes and camera

models. These extreme coverages are cbtained

only at the expense of great distomon. Stralght'
lines a short distance from the lens axis are

greatly bowed and appear in the picture as

'though curved. Such lenses have little applica-

tionto ww enforcement use.

The oppossté ‘of the wide angle lens is the
narrow angle or long-focus lens, commorily mis-
calied the “telephoto” lens. The term telephoto,
although commonly used, may” “bé incorrect:
optically, a telephoto lens has a special design.
It is comnosed of _AWo combinations of
elements, a negatlve or Cdavergmg combination
nearer the fiim, with a positive or converging

cembmatlon ahead of it. its distinguishing char-

et

Tab!e 4. ANGULAR COVERAGE FOR DIFFERENT ”ICTURE SlZES

acteristic is that the distance from the front of
the lens-to the film is much less than the focal
length of the Iens, that is, it gives a long )cal
length in a short lens. The terri telephoto
* should be restricted to lensas of this type, and

the term “tele-lens” or long-focus lens used as

the general term for lenses used to- provide

large images of distant subjects. Coverage -

ratios for tele-lenses will be small, fmm about
0.5 10 0.05 or less.

Long focus lenses are normally listed by focal’

length, but are selelited on the basis of the rela-
tive magnification they provide. Relative magnifi-
cation is computed with respect to the normal
focal length lens for a particular picture size. A
50 mm lens is normal for a 35 mm single lens
reflex camera. If we repiace the normal lens by
a 300 mm lens, the magnification is 300/56 or
6 times. A 16 mim camera has a normal lens of
25 mm focal length. The same 300 mm lens on
the 16 mm camera provides a magnification of
300/25 or 12 times. A lens of this focal length
might well be a telephoto type.

There is a very wide selection of long-focus
lenses. available today. These are very useful in

surveillance photography, in which image size is

of crucial importance. However, . while all

300 mm lenses, for example, provide the same

image size regardless of the camera wsfh which
they are used, they may net be: .equaily: suitable

because of the large magmﬂcatlén to which sur-

veillance negatives are.. nnrmalgy subjected. A

800 mm lens for a 20.x 25 cm (8 X 10°in) view:

camera is designed to have a wide angular
coverage, and this may involve a ‘sacnﬁce of pic-
ture - sharpness near the center of the field.
Such a lens would produce resuits inferior to
those of a 300 i lens desagned for use on a
single - lens reflex with maximum center
resolution. The only simple ‘way to tell whether
_the large format lens is usable is to test the two
lenses on the same subject. In general, the lens
designed for the smaller negative size will
provide the higher quali ]/ picture, in lensgs of

- equal focal length and aperture.

Lens design and manufactureis a senes of com-

promises. lnvanably, many of the characteristics
which' are desired in a lens have conflicting re-
quirements: one can only be obtainsd by
sacrificing another. Speed i¢ obtained at the
sacrifice of angular coverage and everall image
quality, The ability to worit in both visua! and
infrared light without refocusing the iens is
obtained at the expense of simplicity of design,
by using many elsiments of more expensive
glass and by reducing maximum lens aperture.
Maximum . resolution, as required for

microfiiming, is obtained by designing: lerss

that work well for only a vary iimited range of

- subject distances. Therefore, most lenses are

deSIgned with somie specific and Ilmlted type of
use in mind.

The normal camera lens is desugned to work at
distances from mfmuty to about 10 foca! iengths
from the subject, in daylight. its performance is
invariably improved by stopping down to a
smaller than maximum aperture. Many genaral
purpose lenses sufier noticeable deterioration
when used in infrared kight (which is important
to the law enforcement photographer) and most
lenses must be rsfocused in infrared. A special
focus mark. is provided on many lesses for
infrared |Ilum|nat,gon. If it is not present, increase
the lens to film distanc_e, after visual focusing,
by about 5 percent of the focal length of the
lens and make tests about this point to
determine the position giving the sharpest
image. -

15
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: ;Wrthrn its lrmrts, a hlgh qualrty genEral purpose
hotographrc lens wrll provude more de‘@l in its -
mage than the average ilm, can recora~ For
certarn .special . .subjettsy-Hiowever, - specral
lenses should be used. These ‘are lrsted below
m the order of therr |mportance. .

-

K - B R :
Enlarging Lehses

A general purpose lens produces an _image

whlch lS not flat when the subjeot |s flat the

enlarglng, we have a flat negatlve as a Subject
‘and the image is on a flat’ Ppaper surface. Both

\ sub]ect and-image are also very close to the
- lens. Both conditions cause a detenoratson of
the final - rrﬁage The remedy is to use an .

enlargmg lens, which i is designed to have a veryc
flat field and to work at distances from the
paper,«pt 2 to 10 Hocal- lengths A high quallty
‘enlarging’ lens: wrll also be color corrected to‘
‘work with tungsten light,: whrch has much more
red than dayllght E

‘.t;}:

Macro Lenses R ‘
The law enforcement photographer frequently
- needs to get large images of small objects fin-
gerprmts nandwrmnd, tool’ marks, .etc His sub-
ject distance will be vary much less than . 10
focal length.,; While some . general purpose
lehses work well under these conditions, many
“are cornpletely useless, only careful tests will
* tell'how well @ given general purpose lens can.
form | an image ofa very close 'subject. A macro
~lens is specifically des signed o provide sharp

* images of subjects af distances-that approach ** magmfrcatlons of frém ten-to-one 4o one-to-ten.

one focal length hen used with bellows or-
extensron tuke, macro lensas ~can praduce ..
images that are s/ veralr trmes the srze of theﬂ
sublect A SR :

e

Macro |enses have other unusual propertres, as
‘the: image size: approaches that of the subject a
e gividing llne ‘is' approached where the normat
photogrephlc ‘rules change As lono as ‘the

|mage is smaller than.. the subject, long-focus »

> lenses provrde larger re'fages of the Cubject, and
_short-focus ’lenses have -more depth of field
thamlong-focus lenses. * 5

Rt e e .
R o e

.‘ smaller-than' the subject become: less well

: The use of a copy camera is. a good example

" one ratio is approached. At one-tc-one, moving

| The process.lens has much in common with the

3 separation work; it-must be capable .of makmg

ST than is necessary for any other photographrc

purposs-Where a flxed copy: camera is- set'iip
for- documen ; ep.od;u of all types, the
process lens is the best choice for producrng

the hrghest quarllly work
: l o S
Zoom or Varlable lFocus Lense"‘

When the rmage thatJ\s\ formed becomes Iarger o
than the subject, however, the rules reverse. "
For larger than actual size rmages, ‘short-focus
enses produce larqer images for a given’lenis--
to:film drstancewthan\long-focus lenses, and:
long-focus lenses have more deptii-of- freld than
short-focus lenses. There is no-sudden reversal
gt the rules; rather, the trends that have

governed image behavior when the’ image is

Dhotographrc freld The modern zoom\lens has
~been made possible by two' developments the
electronic computer, whjph made "practical the
design of complex systems with the 12 10 20 or
more elements required for the zoom-iens, and
~ the lens coatrng, which made it possmle for lens™
desrgns with large numbers - .0f elements to -
+produce crisp, hrgh-contrast |mages From this
combination ‘came, first, - “heavy: and
‘cumbersome zoom lenses for televrsron cam-.
eras. The technlque was then extended to
16 mm and 8 mm:movie camera lenses. Today,
“the zgom lens is the standard and only lens on
_ most of the Super-8 | movie cameras for non-pro- -
“fessional use. In the'35 mm single lens reflex
- field, the zoom lens has betome'a standard
. accessory lens for a large prnportron “of -all the
camera systems available. Whlle zoorn lenses

| defined, then start lncreasrng in the opposrte dr»
rectlon

. K

. For lmages of less than actual size, the normal =~ -
procedure is to keep the film and subject fixed

and move the lens to focus the image. This .

" becomes more and more difficult as the one-to-

the: lens merely changes the image .size with
little change of focus; focusmg must be doné by
-moving the subrect r, the film-instead of:the
lens. For images much larger than actual size, it
becomes‘ necessary to keep. the lens and film
statlonary ‘and move the subgect ‘to-focus,.since
under these conditions a change in- lens to filin
drstance chanqes the focus slowly and the
Image size’ rapldly WO T <

- motion pictures ‘and_stili photography, the r
qurrements in each field are qjite drfferent

PO

- Progess entﬂ'_\cepy Lﬁertses\ _ Still pictures require the maximum resolutron
' - and- sharpness. 'WVhile slrght variations in‘focus
- with change_in focal length can be tolerated, -
‘1 since focusrng can 'always be done after focal
len\gth is selested, the resultrng negative must
be ' comparabls-in riirast,  sharpness and
resolutron with those produced Ly the bést of
the frxed “‘focal length lenses. In addition, ‘the
“{ens-speed must be high; the 35 mm zoon lens
,must ‘have an ~aperture of at least /3.5 for the
lens to be competitive. Size and werght must be
kept to a mrnlmum

[

* enlarging:lens, aithough it is intended for use in.

. & camera as opposed to'an enlarger. it might be -
‘considered g superior’ enlargrng lens. It is
designed: specrfrcally for use at a one-to-one
magnification and normally performs. well at

‘His a much islower lens than an enlarging lens,
thiz- usual speed being /8, and is generally of
much longer focal length, 500 mm to 1000 mm
~.being: common In the process lens, speed and
angular coverage have been sacrificed in order
- te gain, maximim resolution over-the full field of
-the fens, and over a large wavelength range.
. The process lens is the basic {ens for. all color

i =

A

In the motion prcture field, the overall prcture
quality requirements are' as high as for the
35 mm single lens reflex, but this problem is
somewhat simplified because of the shorter
focal lengths involved. For motion picture and.

"' negatives through three different color filters ,TV work, -howsver, it is essential that the lens

(red, blue and green) -and producing three
separate- black and white images of exactly the
same srze Thrs requrres better color correctron .

1.

PRy e

“are common in the. threes freids of televrs'cn -

‘remain in perfect focus as the focal length is L
= changed without thrs, the zoom shot becomes

“For the law \enfo,cement photcgr

i

rmpossrble lt was the zoom shot wnth many, of
~the. attnhutes of the: dolly ‘shot . and none of the
.dlffrculty in performing'it; that rnsp! , :
opment ‘of the modern zoom lens. i me v
“~zoom lens, resolution is not as. important. as rn
- 8till and movie’ lenses. since the TV system has
a very~ =m3\e§resolutron compared to film.. nght
transmrssron“‘anu oonfrast are more mtportant
forTV use ' ] ‘

pher, P
zoom lens has several advantages It enables
him to choose- his perspectlve and |mage size
lndependently He can ‘set up his camera. where
he has to, or'wants to, in order to obtain the
“Teguired perspectrve A qurck shlﬁ of the zoom
control, and the image. size is adjusted to the .
available fllm area. This should result in faster, ety
more effrcrent picture takrng, as well as prctures ~

- that show just what lS wanted no more and no

loss. "

A second advantage rs found in those zoom

lenses that combine. the’ vanable focal length » ';f

-zoom with the short drstance performance of -
- the macro lens. With only one’ “lens,.a much
wider range of assignments can be handled

from accident scene, to long distance identifica- DA
- tion of a suspect, to fullsize i images of wounds oo

and - tool marks.’ The macro-zoom lens rs

Constﬁjct@d g0 ﬂ'!ﬂt in the zccrn mUdUg & Sei OT 'Ah‘“ = SR

moving elements controls the lens focal length
When shifted to-the macro position, the focal -
length is fixed: (generally at the short end of the
focal length range) and <the same ‘moving
elements now do the focusing and control the e

lens aberrations so. that the i image'is sharp even
~ though the sub;ect is mtrch closer than normal

Since focal length range is the major attnhute of
the zoom lens, it is pertinent to mention some -
of the available ranges. In the 16 mm movie
—and TV field, a 10-to-1 focal length range -has -
"bscome almost standard for professional work.
-This is normally from 12 to 120 mm. Thus. one. .
lens covers the full range from exlreme wide

_ angle to full telephoto. : s

in the 35. mm srngle lens reflex freld such
extreme ranges have not as yet been produced

Those available start at 35 mm and go*“to ap-
proxrmately 300 mm wrth a three-to-one overall B

st o o
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iy : ‘mm e‘. greatest focal Iength o
range avarlable) ‘and 200 to. 600 mm (the:

_longest fo |flengths) The 50to 135 -mm range
is a very gor d’co@blnatron for the law enforce-

! with"a separate 24 to 35 mm wide angle lens.

one-to-one Thls is'a very practical combma—
o tion. However. it must“be noted 'that the zoom
.~ens ‘will. be larger and heavier -than the

. equwalent trxed focal length Iens cf the same

~'zoom lens on'a 35 mm single lens. reflex is

equwalent to'a whole battery of single lenses,r it

.. also results in always carrying the largest and‘

S heawest of the group Itisnota cure all

-‘*mentliphotographer. partlcularly in conjunctlonr,

T'One ‘manufacturer combines a 50 to 125 mm
oom lens with a 2X extender, which-converts it
“100: to’ 250, mm’lens. The lens also
erforms asa macro lens, provrdlng images up -

t‘""l}(y

‘jWhen it cemes to survelllance ]obs, the zoom
. lens: wrll generally not be of. long enough focal -
length/or the really tough assignments, .and a-

“fruly fong fixed focal length lens (500 mm or
more) will probably be requrred A good criterion

is to use at least one millimeter of focal length .

for every foot between the: subject and-the cam-
era in order toget a~recogn|zable |dentuf|catron
‘shot. Two millimeters per foot will guarantee
results,” from the focal length standpoint. .For

“lenses of such extreme focal Iength every other o

c ,requirement except ‘lens speed, is subordinated

to image size. A few manufacturers have
concentrated on this field, but the selection is

meager compared to that' available below

- 500 mm." The laws of optrcs prevent any lens[ ‘
with a focal length of more than 500 mm and a

reasonable aperture trom being anything -but

large, heavy and expensive. For problems of

- this type, there are three aids for the equipment
" selector: tele-extenders, catadloptnc lenses and
\ telescopes ST

v

Tele-Extenders

A tele-extender isa type of auxiliary lens that i
produced by many manufacturers. it is used

- between, a regular lens and the camera to

~ rncrease the focai length of the regular lens by
a factor of ‘two or three. Where there is an
B occasronal need for an extra-long focal Iength '
lens, this is probably the best solution. All-
. extenders degrade the qualuty of the image to

some extent. They also increase the f-number

of the lens by the same factor by which. they
~increase the focal length: an /4 lens becomes

an /8 when used with a 2X extender. Some .

extenders are specrltcally desrgned for use with

particular lenses and, in general, these can be,»"i""
‘expected to give the best quality images. Sinée

the results with different extenders differ greatly,
and cannot be predictad, the only remedy is to
take test pictures with your own equrpment
before buyang one.

Reflectlng or cetad!optric Lenses

There is a fairly good selectlon of SpeCIal Iong- |

focus lenses of the catadioptric type. These are

: combrnatrons of lenses and mirrors, used to
prm uce effects that cannot be obtained by

Ienses alone. Their focal lengths are normaliy
500 mm or more. These lenses are noted for

| therr extremely smali size as compared to therr
. catadioptric lénses in, general are capable of
- producing sharper and higher quality pictures =
than the ‘equivalent cenventronal lenses A

“than a 200 mm conventrd al Iens resultmg ina

~ conventional adjustabl/é aperture and the avalla- Y

A useful alternative, . where a focal -length of
- more than 1000 mm is required, is. to use some

= 0N its own special merits. One greatly respected

focal length. As focal  lengths  increase;-

1000 mm' catadioptric-lehs_may.-beio" longer

relatrvely small and compact long focus camera
system. Such lenses, However, do not have the

&

ble f-stops are. lrmlted

Teleecopes

form of telescope or spotting scope in place of
the photographic lens\\Each type of scope has
its own problems and will have: to beconsidered -

astronomical telescope (the Questar) is avail-
able in a model* which has been modified for
use wrth a single lens reflex 35 mm camera for
strictly photographic use. The telescope and
camera, combmed are less than 16 inches long,
and provide a focal length of 14060 mm or more,
depending on the extension tubes used. The g
total system is very convenient to use. ol k
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EXPOSURE
METERS

‘Use of exposure meters ca‘rl'a insure the
photographer of consistent proper exposure
under many conditions.
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An exposure meter of some type is an essential
part of the working kit of every law enforcement
photographer. With it, the photographer
" measures the illumination coming from the sub-
ject and entering the camera lens. For every
lens aperture and film speed; there is a unique
product of illumination and time in seconds that
“represents the total amount, of light required to
produce the optimum density in the developed -
film. The exposiire meter measures the illumina-
tion, and the calculator into which the ASA film

_ Iength of time the light from each len$ aperture
B must be a!lowed to act. . .

,Exposure meters a8, separate units are not as
o important as they 'once were because of the
oo widespread use of cameras with built-in meters
SRRt and automatic exposure controls. The essential
pnncrples of operation and use are, however,

I S meters.

i b v Separate exposure meters are of two general
: ' types: incident light and reflected light. Built-in
AR | exposure meters of the types normally used in
/ single lans reflex cameras are alrnost universal-
=" ly of the reflected-light type. A third type of
- meter, which is found less frequently, is the spot
~ meter. It too is found as both a separate and a
built-in meter. The integrating or flash meter is
another type

R The reflected- Irght meter whrch was tha first of
e N -~ 'the electric exposure meters tp be used and is
- e . stili'the most commonly encountered, is: srmple
R R % ; ~in phncrple A photoslectric cell (photocell) is
SERTORE ¢ : placed in a position near the camera lens and
ARRURNE I arranged to receive light from about the same
SRR S R angle as an “average” camera lens. Two types
ey of photoceils may be used with all types of expo-
e . sure meters. One type, the photovoltaic, (barrier
layer) directly converts the light into an electri-

- cal current which is measured by a sensitive
ammeter. The amount of the current is directly

speed has been entered is used to compute the

the same for separate meters and burlt-ln :

proportronat to the bnghtness of the light. This

type of cell has the-advantage of not requiring
any battery, but its ability to measure weak or
dim light is limited. The second type, the photo-
conductive photocell, has a resistance that is
inversely proportional to the- illumination falling

on it. A miniature battery is used to provide the

source of electric current. The photocell

,Jcontrols the current, which is measured on a
sensitive ammeter. This type of photocell has

the advantage of being very much smaller than
the barrier layer cell and very much more
sensitive {6-dim light. The most commonly used
photocell of thls type is the cadmium sulphide,
or Cd$, cell. Sllrcon photodiodes, which provide
a gréater sensitivity to changing light levels, are
replacing the CdS cell, and more recently, some
manufacturers ‘have started to use gallium
<arsenide-phosphide (GAsP) cells, which are the
most sensrtrve of the photocells presently avail-
able.

'[he;\reﬂected-light meter has the following ad-
vantages: it is small, rugged, relatively inexpen-
sive, and requires no upkeep if of the barrier
layer type; can be used from the camera
position; can be filtered to see colors it about
the same relatrons as the film sees them; and
has a reasonably long life.

_Its disadvantages are: its field of view should

match that of the camera lens but is generally
larger; it is influenced too much by small areas

of brlght illumination in the subject, tending to
~ expose for the bnghtest area and underexpose
_ much darker ones; it is unduly influenced by the

overall lightness or darkness of the subject,
tending to. expose so as to~ offset these
differences; while it locks at a subject from the
same position as the camera lens, it does not
respond to light in the same fashion as the lens-

film combination. Some type of shield or baffle -
is essential in order to limit the light reaching”

the cell to that coming from the sarme direction
as that reaching the fiilm through the camera

[

v

lens. Because of the way in which the cell
responds to light, this is difficult to. do
regardless of whether the barrier layer or the
CdS cell is used ‘ SR

The incident-light meter uses ; a dsfferertt

the: subject from all directions. The meter. faces
toward the light source and infers the proper ex-
posure from this Irg t-It.t0o, uses either type of
photocell.

~ The advantages of the in‘cident-light meter are:
it tends to record all parts of the subject at
density levels which correspond to their relative
brightnesses; it is not affected by the proportion

- brightness of the light falling on the subject; it is

more useful in very' dim illumination, since it

- measures the total incidént illumiination, which is
- always more than the reflected ililumination.

are: it should be used from the subject position,
with the métér facing toward the camera; it is
not generally usable for subjects which are
themselves luminous, but only with those that
are luminous because they reflect light which is
falling on them from an external source.

Many of the available professional meters are
designed for use with either reflected light or
__incident light. This is the ideal system, since it
provides maximum flexibility for use under
unusual conditions: the conststency of the
incident-light meter and the ability of the
reflected-light meter to deal with sslf-luminous
subjects.

A third type of exposure meter is the spot
meter. It is basically a reflected-light meter
which has been placed behind a telescope so
that the sensrng photoceli seas only a very tiny
area of the subject Each small element of the
subject can' have its brightness measured
directly by the meter from the camera position.

- The advantages of the spot meter are: it sees
and responds to each spot in the subject in the
same way that the corresponding area of the
film in the camera does; it can be used from the
camera position to measure exposure on
inaccessible subjects; and it is " ideal for

approach. it looks at the light which is reaching “

of light to dark areas in the subject, but only the ..

The disadvantages of the incident-light meter -

« measurrng exposure for extreme long-focus
lenses, srnce it sees only what the lens sees

The drsadvantages of the spot meter-are: rt is
timeconsuming to use, since _many. pornts on

elements of major importance; it is largér and

more expensive than either the incident or
reflected-light meters; .and it requires more

judgment on the part of the user..

There is a fourth type of exposure meter,
originally used in photomicrography but

. the subject must be read and the exposure is -
computed from the brightest and darkest

currently found in a modified form in most single -

lens reflex cameras with built-in exposure
‘control. This meter has the high sensitivity to -

dim light provided by the photoconductor, the
small area reading capabrlmes of the spot
meter, and much of the tolerance of the incident
type meter for bright subject areas. In
photomicrography, a probe-type of exposure
meter with a very small photocell is used to
measure the brightness of the image directly in
the film plane of the camera. The same
principle is used in the single lens reflex camera
having a through-the-lens metering system. This
uses one or more photoceils, placed in the
optical system so that .they measure the
brightness of the image on the vrewrng screen.
Two types of adjusting system are used.- ln the
stop-down manual system, there !S“ no
connection between the lens diaphragm and

the exposure meter. The lens is stopped downi
manually until the meter indicator is centered.

The image is then the right brightness on- the
viewing screen and the lens is at the.proper ap-

-




erture for taking the prcture This system can be
~ used with any lens on the camera, since

.\ . dtaphragm coupling is unnecdssary. However, it

“forces the photographer to’ always work with a -
etopped-down image on the viewing screen,
‘whrch“may give problems in poor light.

.‘ The alternate ‘system, whieh requnres mechani-

cal . couplmg between the lens "diaphragm
control -and the meter, is the one riore
commonly used. As the diaphragm -control on

~ the lens is operated to adjust the exposura
meter mdncator, the lens is not actually stopped
- down, but the corresponding stop is preset into
“the . system The meter is adjusted simulta-

neously with the. dlaphragm control and so
reﬂects the preset stop in it readmg When the

,mattcally stopped down to the preset point

before the exposure is actually made. Many

f,srngte lens reflex cameras are arranged so that

" gither method can be used.

| Elther method has “the advantage that it

compensates for bellows extension on close-up
shots; for. variations in diaphragm calibration

* from lens 1o Iens, for variations in lens

transmtttance, and for filters placed over the
lens. Either method eliminates the hyper—

“sensitivity to bright light sources 1ust outside the
field-of-view of the lens, which is characteristic
of photocells external to the main lens. Both

- through-the-lens systems are quite sensitive to
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feed-back of stray light through the eyepiece of

the- viswing system. The stop-down method is

more prone to trouble since it is always working
witha Iower Ilght level at the sensor.

-The through-the-lens exposure system normally

uses two or more photocells, which are so
positioned that each views a limited area of the
scene. Their relative effects on the camera ex-
posure are balgnced for the best overall result.

‘ Generally, the center portion of the picture area
- has’ gmore effect on exposure than the outer
‘ bord‘ s have. o

A her type of through-the-lens system in use

has a single photocell positioned on the lens
axis, & small distance away. from the film plane.
This glves a center-werghted exposure

detarmination. The cell is retracted from its

-position as: the shutter release is operated.

. .Exposure meters usmg Cds detectors are
~ -accurate over a broad range of// illumination

~ levels; however, they suffer a loss'

at low light levels immediately following use

of sensitivity

uhder conditions of bright illumination. The CdS

detector will slowly recover fuil low light level -

sensmvrty over a penod of many minutes, but

_may not provide correct exposures if one takes

pictures outdoors and immediately atternpts to
use the detector in a dimly lighted interior.
Several manufacturers have introduced . cam-
eras.that replace the CdS detectors with silicon
photodiodes or. galllum .arsenide-phosphide
cells, boti of whlch are much more sensitive
than e CdS detector and retain low light level
sensrttvr_ty even after use m!bnght light.

A relatively new developrrient in the exposure

meter field is the integrating or flash exposure
meter. These were made ‘practical for norme!
use by the miniaturization and low power require-
ments of solid-state electronic modules, which
reduced the size of the unit from a laboratory
mstrument to a pocket meter.

- The unit senses any sudden increase in light

e

and measures both bnghtnes:; and duration,
even when the latier is only a few microsec-
onds. The product of the two, which is the total
éxposure, is then displayed on a meter. With
this type of meter, the photographér can make
a flash lighting setup containing several differ-
ent sources: .lred by slave units from a master

-flash Iamp and: predstermine whether his expo-

sure is correct or not, something that had not
previously been practical. Meters of this type
measure: the reflected light received at the cam-
era from the full subject for the full duration of
the flash.

Some other«types of exposure sensing systems
are in use, such as photocells around, but

external to the lens, and photocells built into the
reflex mirror as part of the coating. which

refiects the light to the viewing screen. While

~ there are some advantages and disadvantages
"o each different system, all are capable of

providing good results. Sorne are more forgiving
of one type of error and some of another. A
little experience with any one of them will aliow
the photographer to learn their individual
idiosyncrasies and obtain consistent exposures
under many conditions.

Size, speed, color sensitivity, grain,
.contrast, singular packagmg and. pro-
cessing are all factors to be consrdered in
film selection,
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‘Frlm avarlable for the use of the Iaw enforce-

ment photographer varies widely in size. speed
color sensitivity, grain, resolution, contrast, maxi-
raum density and sensrtrvrty to handling, as well
as in how it is packaged for different types. of

~ cameras, a snd whether it ie processed by -con-

ventional photographic methods or is of the
mstant process type.

For this guide,. we have basicelly conedered

- both equipment and film as being in three

general size categories: small, medium and
large. Film sizes 35 mm wide and under fall in

-the small. caiegory Films from" 35 mm to

80 mm fall in the medium size category Any
film larger than ‘90 mm has arbitrarily been
placed in the large category. In the small size
are found sub-miniature cameras and 35 mim
cameras with picture sizes of 24 x 36 mm. In

- the medium size category are found a collection

of cameras taking pictures 6 x 4.5 cm

(21/4x15/8), 6 x6cm (21/4 x 2 1/4 in),
6x7cm (21/4x23%4in) and 6 x8cm

(21/4 % 3 1/4 in), plus a few odd sizes (mostly
instart process). In the large size are found
8x108cm (3 1/4 x 4 1/4 in) (mostly instant
process), 10x 125cm (4 x5 in) and
20 x 25- cm (8 x ‘10 in) pictures. - .

The 20x25 em 8 x 10in) print will be

~considered the standard picture size toward
which all law enforcement photography is

aimed. This will be true for the majority of pic-
tures intended for formal court presentation and
it is the preferred size for many othér purposes.
It will not be true, however, for pictures from
specialized systems used for making personnel
identification - photos, for some fingerprint

photos, and for some surveillance pictures
where picture size may be determined by how

much enlargment the negative can stand.

" With reference to their classification &s large,

medium-and small, negatives will require the

following - amounts of linear enlargement to

make 20 x 25 cm (8 x 10 in) ‘prints: large size

negatives, from zero to three times; medium
size negatives, from three to eight times; and
small size negatives, more than eight times. The
division between medium and small negatives

falls dt a critical point in the recording capability

of photographic material. The result is the re-
quirement for a major change in total photo-
graphic technique when the shift is made from
madium to small size negatives. The dividing
line between the two techniques is not abrupt or
rigid, but the personnel responsible for selecting
equipment that will determine the picture size
used for various purposes should be aware that
the decision is not to simply “make the print
larger.” Small negatives can and do produce
excellent prints even larger than 20 x 25 cm
(8 x 10 in). Thoy do not do so as consistently
or with the same lack of care and attention to
detail at every stage in lighting, exposing, pro-
cessing and printing the final picture, as can be

" done with medium or large negatives. This is a

fact of life due to the basic nature of the photo-
graphic process.

Experi_ehCe and tests have shown that a photo-
graphic print will appear crisp and:sharp to the

observer only under certain c¢nditions. One of

thase conditions is the finenciys of the detail it
contains. Detail finer than ab/(rut 1/20 of a milli-

. meter (that is, 10 lrne pairs per millimeter) will

not' contribute to its apparent quality. If the
finest detail is coarser than this, the observer
can tell that the quality has been lowered. Slow
and medium speed films can record weil over
100 line pairs per miillimeter when used with
ordinary lenses, and at apertures several stops
smaller than maximum. High speed films have
lower capabilities; even under ideal conditions,
80 line pairs per, millimeter is seldom reached.
Dividing the line pairs per millimeter in the nega-
tive by the required line pairs per miillimeter in
the print gives us the maximum number of times
the negative can be enlarged before the

~ deterioration in print quality, due to lack of detail

resolution is a reasonable expectation. This sets
the maximum enlargement at five times, which
means a 12.5 x 18 cm (5 x 7 in) print from a
35 mm negative, before quality starts to drop. A
6x6cm (21/4x2 1/4 in) negative, under
identical conditions will give a 28 x 28 cm

(11 x 11 in) print, which maans we can crop off’

part of the negative and still get a 20 x 25 cm
(8 x 10 in) print with good detail.

The guidelines given gbove must not be taken
as hard and fast numbers. A seven times en-
largement from one negative may look gocd,
while the duplicate shot next to it on the roll
may look very bad. Obviously, something

_happened to make the two different, but deter-

mining what it was and preventing it from
happening again may be impossible tasks. The
generalities drawn will be found valid in
practice. They should be given proper considera-
tion in determining the film size that will form
the foundation for photography in any law en-
forcement operation.

Packaging

Frlm is packaged differently for use with differ-

ent cameras. Six different types of packagrng

are commonly encountered

in the negative, becomes noticeable. With the
fast or medium speed films, under any condition
- other than ideal, a 50-line pair per millimeter

Roll Film. This c:.onsist's of long strips of film,
normally for eight o twelve exposures, backed
by a slightly wider strip of light-proof paper,
marked with exposure numbers to provide the -
proper spacing between frames, and rolled onto
a Irght~trght spool which can be Ioaded into a
camera in daylrght

Buik Film. Thrs consists of carefully slit widths of
film of various-dimensions, simiiar to roli film but
minus the backirig paper. Ge'nera"y supplied in
lengths of 100 feet or more in light-proof
wrappings. It must be manually loaded into the
camera or some form of cartridge or magazine,
in total darkness, before it can be used. Bulk
film includes motion picture film, which is
normally on a flanged spool which is proof
against subdued light and is provided with
sufficient extra film on the roll (generally about -
10 feet) to serve as a leader and trailer to
protect the main portion of the film from being
fogged during the process of loading into a
16 mm camera.

Film Cartrrdge This is the standard packaging

~ for film for 35 mm still cameras. A length of

35 mm wide, perforated motion picture film, suf-
ficiently long for 20 or 36 exposures of
24 x 36 mm size, is wound on a standard size
spool, and inserted in a metal magazine

Q“v-y.\ provided with a velvet lined slit through which
' the end of the film is extended. The magazine
\.,}dimensions are standardized and the loadsd
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: magazme is llght-tight in dwact sunl:ght The
: protruding end of the.film strip is fastened te-the

“““““ e,

carnera take-up spool, and the filni transferred

- to: this spool- during. picture taking. After expo-
. sure, the film must be mamually rewound:-back
into .the magazine beforq | the camera can be

| openad and the fnlm»remoyed

lnstant Load Cartridge. Thns consists of two film
magezines (o f for - unexposed one for
dnnected by a film gate or aper-

~ the film is already attached to the take-up spool,
~ there is no film thfeadmg or rewinding invoived

in using the mstant load cartridge. The cartndge
is shaped so that it can oniy be inserted in the
camera in or}é way. Inserting it automatically
adjusts the camera exposure mechanism to the
proper speed setting fc»r the type of film

contained in the cartndge' When the last expo-

sure is made and the film advanced to thie end,
the camera can be immediately opened and the
film removed without rewmdmg Instant load car-
tndges are available in three sizes: 126 size car-
tndgéwfor 29 x 32-mm picture size instant load
cameras; 110 size cartridges for sub-miniature
~ instant-load cameras; and Super-8 mm motion
picture camera cartndges of 50 feet,

Sheet Film. This is packaged uq light-proof
packages containing a specified \

accurately cut sheets of heavy base?}fllm. notch
coded in the upper right hand corner of the

sheet (when facing the emulsion side and the

number of

Film Pack. This is used instead of sheet film

- when many pictures have to be made in rapid
succession. A film pack consists of a stack of

thin-base sheet films loaded in a metal frame

« with opaque black paper over the top sheet and

between films. A long paper tab is fastened to

- the botiom of each sheet. When the first tab is

pulled,-the front safety cover is removed from
the stack. After the front film of the stack is
exposed, its paper tab is pulled, transporting the
film from the position in the front of the stack,
emulsion facing the-lens, around the bottom
end of ‘the stack and into the back with the
emulsion facing away- from the lens. A flat
spring divider, originally pushing the entire stack
to the front of the film pack frame, is. now
between the exposed and unexposed sections,
pressing the unexposed sheets forward to
register with the front of the pack frame, The
films.are then exposed in sequence. Film packs
are highly convenient in the small sizes and
provide a large exposure capacity in a very
small space. Both fully exposed and- unexposed
packs can be placed in a film ‘pack adapter in
daylight. The adapter is placed in the camera
and used exactly like a sheet film holder. Pack

_ film must be made on a thin base, to allow for

the sharp bend in the reversing operation when

the tab is pulled. This makes pack film, in the ~

10 x 12.5 cm (4 x 5 in) and larger sizes, hlghly
sub;ect to film buckling, sometimes causing
local out-of-focus patches in the negative.
Increased cost per exposure (as compared to
sheet film) is another disadvantage that must be
considerad.

film is vertical) for easy identification of film type -

and emulsion orientation. individual sheets are
manually removed from the packing in total
darkness, and loaded into individual sheet film
holders containing two sheets of ‘film, back to
back, separated by a divider. The’ “hoiders are
ciosed with opaque slides, after wh:ch they can

be Handled in full daylight, inserted lndivudually -
into: view or press type cameras and one slide

removed for exposurs. The slide is replaced in
the reverse position to indicate exposure and
the holder either reversed for expasure of the
second film or returned to the darkroom for pro-
cessmg Sheet film is comménly found only in

sizas 6 x 8 cm (2 1/4 x 3 1/4.in), 8 x 10.8 cm

(8 1/4x41i4un).10x125cm(4x5|n), 125 x
18 ecm (5 x 7 in), and 20 x 25 cm (8'x 10 in).

Film Speed

An impc‘irtant characteristic of film is film speed.
This is a measure of how much light must be
allowed to act on the: film in order to record a
picture. For a gavan Ievel of illumination‘on the
subject and- a given lens aperture, the higher
the film speed, the shorter the exposure
required. However, high speed in-film can oniy
be obtained at a price: a very significant loss in
the film’s ability to record fine detail and a great
increase in the grain size. Grain is a characteris-
tic, overall mottled appearance in the emulsion
forming the photographic image. A fine-grain
film can have its image enlarged many times

before arain ‘becomes apparent to the eye.
while a high-speed film may have its grain

apparent to the eye with- no enlargement. The-
coarse-grain film has to be used only in large
negatives or serious limitations on maximum
acceptable enlargement must be accepted. Itis

not likely to produce a good print from a 35 mm
camera, whose negative must be enlarged eight
or more times to get a 20 X 25 cm (8 x 10in)

) plcture

Grain is a function of exposura and develop-
ment as wall as of film type. In general, overex-
posure and underdevelopment tend to decrease
grain size. Fine grain developers reduce grain
size, sometimes at some sacrifice of film speed.
Excess soaking in processing solutions, and
higher temperature processing solutions,
contribute to increased graininess.

Since films are available in a wide range of
speeds, a medium-speed film is generally the
best choice for all around use. High-speed films
‘are best reserved for those jobs where any pic-
ture is bstter than none and tests have shown
that medium-speed films produce no picture.
The smaller the area of the negative to be used
for the print, the more careful one must be to
minimize grain. Speed ratings range from ASA 8
for slow process films, to ASA 4000 for

extremely fast surveiliance fiims.

it should be noted that the effective film spetid

which can be obtained on any emuision is sub-

ject to some control by the amount of develop-
ment given and the type of developer used.

;»\This variation, for a given emulsion, is normally
less than the variation between a medium

kﬁspaad film and high speed film.

Color Sensitivity

A characteristic of all black and white films is
their varymg sensitivity to light ot‘ different
colors. Film is availabls’in three majecr types of
color sensitivity: color blind or blue sensitive
film; orthochromatic or blue and green sensitive
film; and panchromatic or blue-green-red (all-
colg; sensitive film. Blue sensitive films will
sb,:w objects that are bright red to the eye as
black in the print. Orthochromatic films will
show biue and green objects in shades of gray

that are- similar to their visual appearance, but

red objects will stil be much too dark.

- Panchromatic films tend to show all colors in rel-

ative shades of gray that match their relative
brightness to the eye. The majority of black and
white film used in law enforcement today is
panchromatic, and it is best for general use.
However, where large amounts. of one type of
work are bging done, the use of one of the
other types of film may offer advantages.

All manufgcturers issue specification sheets for
each of the films which they manufacture,
These sheets list the film characteristics, give
correct processing times: and formulas, and list
the type of subject for which the film is snacually
suited. O

COLGCR FILMS

The films so far considered have been the
normal black and white negative type. Color
films must also be considered. -

Packaging. All color films are packaged: in
exactly the same manner as are black and
white films. The selection of ‘sizes is more
limited and not all types of color film are avail-

" able in all of the commicn sizes. Some color neg- -
- ative materials are available in a very limited

size range:

Film Speed. Color films in general are much
slower in speed than black and white films: Like
biack and white films, however, the fastest color
films provide the poorest resolution and the
grainiest pictures. The rated speed of color films
will vary from about ASA 25 to about ASA 400.
Fidelity of color reproduction tends to decrease
as film speed goes up and is always sacrificed
when any coior film is pushed. Pushing
(normally applied to reversal or positive color

- film only) involves changes in processing

procedures which result in higher effective film
speed ratings, at the expense of more grain
(often much more), piorer color rendition and
loss of overall quality in the transparency. it has
value when film is known to have been
underexpoesd one or at most two stops. it
shiould be used as arn emergency too! and not
used consistently.

G
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: Types of Color Emulsrons Color fllms come in

~ cdlor negative-smuisions. All color films are very

- complex, multipie layer emulsions, as compared
“to the slmple one: to three layers found in biack
" and white films {ari-halation sub-coating, silver
“halide: emuilsion, plain delatin  over-coating).
' Some black and:white films have only the '

o ‘essentlel srlver halide emulsron layer

. Positive Color vFiIms. Ali currently used color

films are multilayer films with a minimum of
three separate_light sensitive emulsions (plus
necessary filter and separation layers), each of

which records one of the three primary colors

(for most emulsions red, green and biug). In any

‘emulsion, the image starts at thesurface and

extends -downward: through the layer in
proportion to the illumination at that. point.
‘Development converts the image into a varying

_ thickness of melallic silver, like a relief map

upside down, backed by a complementary layer

‘having the same contour of undeveloped and

still light:sensitive silver erulsion under it, the
whole making up the thickness of the original
emulsion layer. In all reversal emulsions, this

metallic silver negative image layer is chemically -
"bleached . or -removed. The remaining .

complementary positive .image is then re-
;;;; xposed to light and developed to a'positive
image. In a black" and white reversal film, the
positive image is maole rnsensmve to light and
‘washed. In color film, | trs necessary to convert
the positive silver image into' a color image
formed - of colored dyes. And, in the color

“reversal process, ‘gach of the three layers of the
-~ filrh must be treated individually and converted

separately into differently colored dye images.
The. complexrty of the process and necessity. for
strict control are evident.

In positive color films, variations in the composi-
tions of the dyes and the compounds used to

produce them cause variations in the ‘“grain”. *

size -of the dye and, in the sharpness and
resolution of the resultant dye images. Higher
speed emulsions still tend t6 produce coarser
grained images. These are some of the

elements that determine the varying characteris- »

trcs between color frlms of different types

,‘
i
|
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_ olor Negatlve Frlms Color negative fiims are -
the form of ‘positive or reversal emulsions and ™ ﬂsrmrlar it many respects to positive color films:

they are multilayer in construction, start with

~metallic silver images and end with color dye

images. The development process is carried

~only to the point where the negative image layer .

is obtained. Conversron from silver image to
color image occurs at this point, but the colors
in the conversion are different. They are
complementary to the actual colors of the
image at that point. A blue object becomes a

negative blue or yellow image. A green object -

becomes a negative green or red image. There
are several advantages to the color negative.
Film speeds tend to be higher for a given
graininess and resolution. The negative process

is more forgiving of minor errors in axposure -

than is the reversal process requrrecl for
positives. Paper positive- prints are made from

color negatives by direct printing on negative

color -printing paper and the processrng
procedure is simpler than the reversal process-

‘ing procedure that must be followed when

making prints on positive color paper. Color neg-
atives also make excellent black. and white
prints, on a special panchromatic printing or
enlargrng paper. This is exposed and processed
in a ”manner identical to that for normal black
and | \white pnntlng .paper. Color negative

matenal would seem to have the best of both
worlds. Unfortunately, the color rendition n

general has been inferior to that obtained with
the reversal processes:

As the process improves in overall quality, there
is certain.to be a growing application in law en-
forcement photography for the color negatlve
with its built-in capability for good black/ and
white prints without the need for a copy nega-
tive. : “

instant Process Film_

“. The Polaroid instant process black and white
* film takes a picture, develops it, prints it and de-:

velops the print, in a single operalion taking
about 15 seconds. Instant processg film: is
packaged for use only in instant process cam-
eras, in rolls, film packs, and single exposure
packets that fit a special developing holder that
can be used with any 10 x 12.5 cm (4 x'5 in)
press or view camera which takes standard size

ﬂlm holders lnstant process film is avarlable in

B rolls producrng a picture size of 8 x 11 cm
-3 1/4 x 4 1/4 in), with' ratmgs of ASA 200

(Type 42),’ASA 3000 (T ype 47), ASA 10,000

 (Type 410), .and high contrast - “(oscilloscope
" recording). Film-packs producing a picture size

of 8 x 11 cm (3 1/4 x 4 1/4 in) are available
with ratings of ASA 75 (Type 105) and ASA
3000 (Type 107). Single exposure packets are
available in the 10 x 12,5 cm (4 x5 in) size
with film speeds of ASA 50 (T ype §5 P/N) ASA
200 (Type 51), ASA 400 (Type 52), and ASA

positive-negative variety which produce .a con-
ventional black ard white negative, plus a
positive raper print. The negative may be

discarded or cleared, washed ard dried by con-

ventional, processlng methods, after which it can
be enlarged or printed like any other negative.

_Lantern slide transparency film is supplied in

rolls, ASA 200-(Type 146L) to make 8 x 10.cm
(31/4 x 4in) lantern slides, and ASA .800
(Type = 46L) to make 8 x'11 cm

(3174 x 4 1/4 in) Iantern slides.

Polaroid instant procee}su filz is also available in. .

color positive or “Polacolor” form, each expo-

" . sure producing one posrtwe paper print. This

film has an ASA rating of 75. it is available in
rolls (Type 48) producing an image size of
8x11cm.(31/4 x4 1/4in); in film packs
(Type 88) size 8 x8.5cm (31/4%x 3 3/8 in)
and (Type 7408) size 8x 11 cm

(3 1/4 x 4 1/4 ir); in single exposure packets
(Type 58) size 10 x 12.5 cm (4 x 5 in); and SX-
70 which produces an image of 8 x 8 cm

~ +(31/8 x 3 1/8 in). The instant process color
“ film is not quite as “instant” as the black and

white. The color requires 60 seconds for devel-

oping, but does not require cleaning and coating
after development.” as does the black and white.

At the present time, Eastman Kodak manufac-
tures a single instant process film, available
only in color, type PR 10. The picture area of
this film is 6 x9cm (2 1/2x 3 1/2in). The
film speed is ASA 150.

Storage

Photographic materials—film, paper and pro-
cessing 'solutions—det_eriorate with age. The

- for storage at-room temperature (not over 75

explration dates glven on film and paper apply

°F) Deterioration is greatly slowed by storage at
low temﬁe{ature (40 to 50 °F), as in a normal
‘refngerator\ Film so stored will show but slight
detenoratlon\ after several years of storage. Film
that has bee‘n refrigerated, hdwever, should be
allowed to remain at room temperature in the

. sealed container for about three hours before
use. Exposure to high temperatures will cause
rapid deterioration, particularly at temperature'

: . above 90 °l' . 4 e
/8000 (Type 57). TypBS"lUb and 55 P/NareaT P A

) \‘\\&mv‘s\&

Film and cameras should never be left in.a car
parked in the hot sun, particularly in the glove
compartment or the trunk. Exposed film may
detenorate more rapidly than unexposed film,
end color film may be more sensitive to high:
temperatures than black and white film.

‘Summary

It is rather obvious at this point that no single

type of film will be best for all law enforcement
tasks. In tmost small departments two or three
types should be adequate. A medium speed
panchromatic, general purpose film which is
available in all of the sizes that are usedsshould
be standardized as the major film and used
whenever possibie. This gives the individual pho-
tographer the maximum amount of experience

with one emulsion, and is the best way for him

it
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5 “,iflo Iearn what hls film y"l"' and . will not do.;

/

- gre phs ‘and - pnnted matter, primary.
’?monochrome, like some lmgerpnnts “Many

~ other uses for the- process type of emulsron will

be found. Proper chonce of _developer formulas
greatly broade’oslghefcontrast range that can be

__govered, particularly in'the direction of reduced -

~ contrast by u"smg soft worklng developers.

"

There will also be requrrements for an extremely

“high' speed emblsion for surveillance and.stake-
outs. It would be worthwhile to - make

comparatlve tesis on a typlcal subject with at.

least two “ultra-speed" emulsrons to determme

sl gettmg usable prmts. Prectrcal comparatlve

experiments’ of this type with different films and

. developers will provide the best information to

the photographer When the technlque is
needed itis at hand and proven.’

‘The problem ‘of color lllms versus black and '

~white and conventional versus instant process

films is complex. Easy answers may not be‘

reaclrly avallable.

Sy
&
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e panchromatic prooess-type film will be of great
o -value ‘where the ‘material to be photographed -
cL has - very low contrast such as faded photo-

“Color versus black and whlte should be declded -
~on the: requrrements of ihe applrcatron. Color
:photography is much more’ cGomplex than-biack

and white. For many 'olepartments. use of color

‘means that. all color . processing “will be
‘ _,contracted out. Thls ‘means that processmg
quality will probably be held to a more-uniform
standard than when done in-house - (in alny but

the largest departrnents where a major effort
can be |ustlfaed to ‘achieve processmg ‘control).
While quality can become more uniform under
these condrteons, flexibility to cope with unusual

situations will be correspondln ly lessened. It

would appear that for many years to come black

vand white photography will be a necessity in
- some form |n almost all police departments.

s

Instant process versus conventional materials is
relatively srmple o answer if professional photo-
graphic services are: lrleeded both types of
materials will be used, l:;acause there are places
where each excels. i photography is a
secondary Yeffort, to supplerrent cther in-house
mformatron. exclusive use of instant process
materrals can be themght answer. :
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EQUIPMENT

Supplementary lighting problems can
usually be solved by the informed applica-
tion of either an electronic flash, a photo
-flash or flood lights.  ©




 LIGHTING EQUIPMENT

. ‘Thé'bro‘bleln of providing su‘ppl'emeritan& lig‘htln'g ”
o jfor taking law enforcement photographs has -
always been a difficult one to solve. th equnp- ;

Lt __ment avallable today, the' solution is getting.

S much simpler. Three basic types of supglemen-
‘tary lighting are available: electronic “flash,.
photoflash, and floodlights. What they will and

will not do, and where they are of greatest use,
will be considered.

The electronic flash lamp is the most conven-

ient method, and it will solve most llg/htmg
problems for still plctura taking. The eletronic

--or repeating flash gun is a relatlvely simple
device which has been available but not widely

used in photography for almost 40 years. One
of the many unglamorous beneficiaries of the
space -program, it has developed into a
compact, - inexpensive, light-weight, and very

‘powerful llght source which now “tells 'itself

what to do photographically.”

In the electronic flash, a small battery provides
low voltage direct current electrical power,
which is fed into.a storage. tank or capacltor
over a time period of 10 to 30 seconds, until the
capacitor is fully charged. This power  is

~ converted into light energy by discharging the
capacitor through a Xenon flash tube at the
instant the camera shutter.is.open. The Xenon

tube has ‘the ablllty to vef?h‘gcaﬁlﬁ@‘lymw
the electrical energy stsred by the capacitor into
an extremely mtense pulse of light (radiant
energy), and compress the conversion mto an.

; extremely short time period.
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The flash of lsght lrom the Xenon tube has
many desirable charactenstlcs It approximates
the color of dayllghg s0 it works equally well
with black and whité and with color film. The
duration of the light is so short (about 1/500 of
a second at the very longest, to as short as
1/100,000 of a second) that there is little

 danger of any subject or -camera motion

showing during the time the exposure is made.
Because of the small size of the Xenon tube, it

“%’«WW e

is simple to design very efficient reflectors to
~ concentrate all of the light where it is needed in

the field of the camera.

Electronic flash lamps are rated fcr the amount
of light they put out in several ways: in beam

‘candlepower-seconds, a direct measure of the
‘integrated output in light units; by the electrical
.- input to the flash lamp' in watt-seconds; by the
' guide niimber of the system when used with film

of a stated ASA speed rating; or by total light
output in lumen-seconds. The guide number,
prowéle,d in a tabié accompanying the unit, is
the most meaningful to - the photographer.
Dividing the guide number by the distance (in

Jfeet) from the flash iamp to the subject gives

the f-number required for correct exposure with
a film of the stated ASA rating. Typical guide
numbers will be in the range from 25 to 50 or
more for color film with an ASA rating of 25. At
a 3 m (10 ft) distance, lens apertures will be

" from 1/2.5 to 1/5.0. Convenient calculators are

often mtegral with the flash unit.-

Electronic flash sources are compact some
smaller than 35 mm cameras. They are light in
weight, typically less than one pound, and have

the standard flashlight type in the AA:o7 A'size.

SN ﬁf?%ﬂi glve 100 flashes
in‘the hugher pcwered units; more in the lower.
(2) Rechargeable nickel-cadmium (Nl»Cad)
battery packs of about the same size s the

flashlight battery pack. The Ni-Cad pack .-

- normally gives fewer flashes per charge but can
be recharged hundreds of times. A charger
recharges the batteries when it is plugged. into
the 115 Volt ac line. (3) Converters that allow

operation directly from the ac power supply,

thus saving batteries where line power is avail-

able. In some flash units, the battery charger

serves also as a converter.

Two different types of electronic flash iamps are’

now in use. The first, or manual, type takes a

. a life of thousands of flashes. Three types of - -
power sources are found: (1) Dry batteries .ot
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fixed amount of charge from the battenes for

~everyflash and uses it all. If more light is put
out than is needed, the photographer has to
~ stop down the lens to obtain the correct expo-

sure. The second, or automatic, type varies the
duration of the flash to st the needs of the situ-
ation.

The first-automatic electronic flash famps used
a quenching circuit, controlled by a photoceli
sensor, that measured the refiected light from
the subject This type of circuit turns off the
flash lamp as soon as the correct amount of
light has been put on the subject, but continues
to drain the energy from the storage capacitor

"until it is completely discharged.

The latest type is the thyristor-controlled elec-
tronic fiash lamp. This is preset for the lens ap-

erture to be used, in most cases with a choice.

of two or more apertures. The flash unit is
provided with a photocell sensor which
measures the amount of light reflected back to
the camera from the subject. It starts measuring
as soon as the flash comes on and, as soon as
the light has totaled up to the correct exposure

- for the stop selected, the thyristor turns the

flash off, saving the balance of the energy that
was stored in the capacitor. When the capacitor
recharges, only the actuai amount of energy
used to take the picture is replaced, rather than
the whole amount needecl to completely

i

recharge the capacitor This makes for a Qreat"
~saving in battery energy, so that many more
flashes per set of baiteries (or per charge on

the rechargeable ones) are: obtained. Pictures

can be taken more rapldly. since it takes iess
time to charge the capacitor fully when it staris
with a partlal charge

The major ‘advantage of the automat:cq unit is
that it greatly simplifies the problem of taking

picturés with flash illumination; exposure is auio-
matically - determined. This will be found

”espemally helpful when the. photographer is

using both flash and ex:stanb illumination.
Balancing the two for a pleasing overall effect is
simply a matter of selecting the desired aper-
ture setting of the flash lamp, choosing a lens

aperture 1 or 1-1/2 stops smaller than this (to

prevent the flash from completely overriding the
exustlng light) and setting the camera shutter
speed in the normal manner for the bright areas
of the picture. Other possibilities will suggest
themseives.

The traditional source of supplementary illumina-
tion is the photoflash lamp: a glass bulb, similar
to an incandescent lamp bulb, filled with a
measured amount of metal wire or shredded
metal foil in an atmosphere of pure oxygen. A

primer, which is fired by an electrical fuse,

ignites the wire or foil on command when the

shutter is operated. The foil burns with a brilliaqg A
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;ﬂash of Iught lasting about: 1/25 of a second:
Photoflash lamps are often fired from “flash

guns.” These are flashlight-type cases which

- contain the battery for igniting the lamp, an.

efficient reflactor for controlling and directing

 the Iight and a wire connecting the flash-lamp to
‘the synchronizing circuit in the camera so that

the flash goes off when the camera shutter is

“fully open.
- Electronic flash lamps fire mstantly (w:thln a few

microseconds) when their fiting circuit is closed.

Photoflash lamps require an appreciable length -

of time after the firing circuit is closed before
the illumination reaches its maxamum value. The

delay varies with the type of bulb, ranging from

5 to 20 milliseconds. With photoflash lamps, the
firing circuit must be closed bsfore the shutter
starts to open. Most camera synchronizing
circuits have two settings for this purpose: “X

| for electronic flash where the firing circuit is
closed after the camera shutter is fully open;
. “M"” where the firing circuit is closed about 15

to 20 milliseconds before the shutter is fully

open. The correct setting must be mads for the »

type of illumination bemg used.

~--The-big- advaﬂtagef of ‘the photoflash' ‘bulb for

the photographer who only occasionally needs
a few buibs, but wants them ready to go without
prior preparation, is that the bulb has an
unlimited shelf life, and is & convenient, ever-
ready source. For the high volume flash user,

_ the main advantage is that the photoﬂash bulb

is a compact source of much more light than
can be obtained from the electronic flash lamp.
In a small amount of space, enough lighting can
be stored to properly illuminate fairly large

- outdoor areas, such as accident and crime

scenes. The guide numbars for photoflash bulbs
used with ASA 25 color film are typically 40 to
50 for even small bulbs, such as the AG-1B,
and exceed 100 for the large “press™ bulbs.

Those who use instant process or other cam-
eras that are designed to use the smaller
photoflash bulbs will quickly find that it is not
possible to fully illuminate a large area, such as
the scene of a night time traffic accident, for in
order to get all of the area of interest into the
fisid of view, it is necessary to stand so far
away from the subject that insufficient light
reaches the scene. Adaptors are available to

1
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allow the use of ov/ie'r:/“fiash guns” designed for -

larger photoflash bulbs, or electronic flash lamp
units. Even' with’flagh. equmen‘t that provides
more illumination, it may: still ‘not be possnble to
illuminate the; entire scene. When necessary,
two people working together can cover quite

~ large areas; “painting” the entire scene with

light. One person operates the camera on a
tripod, stvitter set on bulb, opening the shutter
momentgrily on command. The other, using the
battery-powered “flashgun” unit and a supply of
the larger size bulbs, or an electronic flashlamp,
systernatically covers the entire scene, breaking
it up into areas and firing a properly directed

light in each area, being careful to keep the il--

lurnination away from himself. The technigus is
simple, easily mastered, and very adaptable. A

-dozen bulbs or flashes from an alectronic flash-

lamp can illuminate a large area.

, Most press-type cameras are provided with |

some form of photoﬂash lighting unii. Separate
photofiash “guns” are available in both press
and miniature types and can be adapted to any
camera provided with synchronizer contacts. All
currently available cameras are so provided.

A number of years ago, the photoflood lamp
came on the photographic scene and “cast
light” on' many of the probiems of both still and
motion picture - photographers. This was a
simple low :voiiaige incandescent lamp which
was over-volted to produce a very large amount
of light. It traded lamp life for light and lasted
about two hours in continuous operation. The

_tungsten-halogen (also known as quartz-iodine)
lamp has performed a similar revolution. It has
provided even more light from the same amount

of electrical. power than the photoflood, at a
color temperature that more nearly approaches
daylight, and with a constant color temperature
and light output over the full life of the lamp.
The photoflood bulb is large and requires much
ventilation and large reflectors. The tungsten-
halogen lamp is very small and its filament tem-
perature is higher than that of other lamps.

Since more of its electrical input goes to

~ produce light, it actually produces less total

heat than the photoflood. Its smali size makes it
easier to cool and lends itself to-the design of
very efflcmnt refiectors. Less of the bulb’s light

o
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gets lost and more gets on the subject where it
is wanted. The average life of quartz-halogen
bulbs is much greater than that of photoflood
bulbs, on the order of 50 hours rather than two

hours. Because of the limited life -of both:

photoﬂood and tungsten-halogen lamps,

provision is generally made to operate the
lamps at a reduced voltage during the time
required to set up and focus the camera. The

 voltage is then increased to the operatmg value

for the actual exposure. Lamp' life is greatly
increased in this manner.

Where any volume of photography is dore
which demands continuous light for setting up,
posing, or photographing subjects, either still or
movie, the law enforcement photographer will
need tungsten-halogen or photoflood lamps as
light sources. They are the most compact,
efficient and portable continuous light sources
available. They provide the largest amount of
light per watt of electrical input or per cubic inch

of total size, of any continuous light source avail-

able. Fluorescent lamps are more efficient but
bulkier and may change the color balance.

The tungsten halogen - bulb works well at low
voltages. This has made possui\)Ie continuous

light sources that provide a numh\er of hours of

illumination from portabie battery packs. These
can be used for lighting small areas in locations

: where no electrical power is avallable particular-

ly if movies are required.

The law enforcement photographer will require
a standardized set-up of lights for personnel
identification photographs, preferably in a fixed
location where lighting and camera can be left
ready to use at a moment’s notice.

If much physncal evidence photography is to be

-done, other than at the scene of the crims, a
- much more complete lighting set-up with lights

selected from the standard units widely used by
commercial photographers may be desirable.

~ This includes flood lights for providing an overall

level of illumination, spotlights for emphasizing
texture or lighting deep recesses, ring lights
which fit around a lens and provide shadowless
ilumination, and reflectors for ' softening
shadows. Since lighting requirements are
determined directly by the object to be photo-
graphed, it is probably best to start with a mini-
mum selection and add to it as required. For
many law enforcement photographers, an elec-
tronic or photoflash lighting unit on the main
camera with a second similar unit for side

lighting, a slave-switch to fire both of the flashes

together, pius two or three small tungsten-
halogen or photoflcods in diffuse reflectors will

_cover all of the lighting requirements for many

assignments.
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FILTERS
AND OTHER
ACCESSORIES

In addition to filters there are many
photographic accessories available. They
vary in size and importance and are de-
signed to solve the problems that different
situations can present.
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Ther line of accessories. available to tha law en-

K forcemanht photographar is nearly endless. The
" most important (frliers, tripods; and copy stands)

- will be described in some detail. Other, less im-
porlant accessories will be listed to remrnq the
reader that such equrpment is available.

: Filters are relatively simple but very necessary

tools. Every law enforcement photographer will
need a raasonable selection of them.

' Filters are of two constiuctions: solid glass,

- ground and polished, into’ whichs the necessary
color was incorporated when the glass was
originally fused; and thin sheets of gelatin
coiored with dyes and cemented between
sheets of protective glass. Gelatin filters are not
as commonly used as formerly because of the
greater variety of solid glass filters which is now
available. There are, however, many useful
filters that are obtainable only in gelatin. The
photographer should be familiar with both
varisties, and also with the fact that plain gelatin
films, in 2, 3 or 4 inch square sheets, can be
obtained very inexpensively and in more. than
100 types. Because of their extreme thinness, a
gelatin filter can be used in front of or behind
most lenses without correction in focus. With
solid glass filters, the lens focus must be
j{readiusted when working at close distances

- . with the filter in front of the lens and will always

" need adjustment if it is necessary to use the
filter behind the lens. Always focus the camera
with the filter in place, or test for accuracy of
focus if the filter is too dark for visual focusing.

Five different types of filters will be found useful
in law enforcement work: contrast filters, color
correction filters (commonly called CC filters),

filters. Each has specific uses.
The underlying principle of the optical filter is rel-

atively simple. Visible light is made up of energy
of all wavelengths between about 400 and 780

nanometers While this is the range of
‘wave,engths visible to the human eye, both
shorter and ionger ones are of importance in

. photography, particularly those in the infrared

region between 780 and 900 nanometers. All
filters pass light of some wavelengths and
absorb or reflect light of other wavelengths.
Filters are designated by what thqy absorb or
transmit. A high-pass filter transmits all
wavelengths longer than a certain value. A low-

" pass filter transmits all wavelengths below a

given value. A neutral density filter transmits all

~ waveiengths equally. A minus filter (minus blue,

for instance) absorbs the wavelengths
corresponding ta the indicated color (blue). All
filters; reflect or absorb some of the light that
reaclies them, even at the wavelengths they
pass, but they absorb a lot more of the incident
energy in the wavelengths they do not pass.

Filters are- normally supplied in special screw-in
mounts that are designed to fit specific lenses.
“Series” :size filters are circular, metal rimmed

filters designed for general use. The standard

sizes are series IV, V, VI, VII, and VIll. Adapter
rings are available that allow one set of filters to
be used on a number of different size lenses.
Adapter rings are held in place on the lens by
friction and are simply pushed onto the lens.
Step-up rings are available to fit small lens
adapter rings .to allow the use of larger filter
sizes, further increasing the interchangeability.

Contrast Filters

Contrast filtars, which are the type most fre-
quently needed in law enforcement work, are

. used to increase the apparent contrast in a sub-
polarizing filters, haze filters and neutral density ~

ject. An example of this use is the copymg ofa
badly yellowed document written in sepia ink
that has faded. With normal films, the document
is reproduced with very little contrast between
the writing and the paper, and it may be
rlleg:ble By taking the picture through a filter

s, N

with the same color as the background {yellow),
we can increase the contrast. A deep yellow or
a minus blue filter will normally lighten the
yellowed paper, making it photograph like a
clean white, and increase the contrast in the
final picture. Or we can go the opposite way
and uge a filter that will hold back the parts of
the picture which should be dark. For the sepia
ink, which is reddish, we use a minus red *iiter,

which appears gr‘een. This will make the ink |

appear blacker, again mcreasrng the contrast of
the copy.

Every photographer doing document photogra-
phy should have a selection of several-densities
of filters in each of the major colors, red, yellow,
green-and blue (see table 5). Filter selection
can sometimes be made by visual inspection,
but actual test exposures will be necessary to
tell for certain what the overali effect is.

- Color Compensating Filters

Color compensating f* s are used in color pho-
tography. They are used with color film which
has been designed for use with one type of il-
lumination, when it is desired to use it with a dii-
ferent type of illumination. A commonly
encountered example is the salmon-colored
filter number 85A, used to allow tungsten light

balanced color film to be used in daylight. Each .

Blue Green Red

Red Fiiter

Red

different type of color film has its own filter re-

quirements for conversion; filters for the same
general light conversion cannot necessarily be
used with different makes of film.

A special series of CC filters is available to

correct for small variations between the illumina-
o'tion for which a film was designed and that
which must be used. These filters can, for
example, be used to remove the excess blue
light present in daylight on a hazy day. The
filters are bluish or reddish in tint and very trans-
parent, come in a wide variety of densities and
are also used in color printing and transparency
copying to achieve color fidelity in the final
copy. - '

‘Table 5.

GUIDE FOR
SELECTING
FILTERS FOR
MAXIMUN
CONTRAST
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Meutral Densliy Fllters

The neutral density filter and the polarizing filter

_are two types of filter which have an important
property it common. They both affect all colors

approximately. the same, and therefore have no
pronounced color. Neutral: density filters are

 used'to reduce the intensity of all wavelengths
* of light by equal amounts. They are marked in

terms of optical density units. An 0.3 neutral

- density (ND) filter transmits 50-percent of the
light reaching it; a 1.0 ND filter transmits 10

percent of the incident light; and a 2.0 ND filter
transmits 1 percent. The densities of two filters
used together must be added in order to get the
overall density. of the combination. Thus, two
0.3 filters have an ND of 0.6 and transmit 25
percent of the incident light. ND filters are of
value for use with the faster lenses which can

~_only be stopped down to f/11 or /16, When a
- fast lens must be used with a fast film in bright
~light and the camera shutter speed cannot
_prevent overexposure, adding an 0.3 ND filter

reduces the ligllfit by one-stop, 0.6 ND by two
stops; 0.9 ND by thres stops and so on.

Neutral density filters are of two types: solid
glass, in which light is absorbed in the glass,
and evaporated metal film, in which most of tie
light that is not transmitted is refiected. Twp
evaporated metal film neuiral density filters

should not be used together, because the:

densities do not add linearly. Multiple refiections

between the filters will cause the densily of the
combination to be less than the sum of the two

densities, and can produce undesirable
interference effects.

Polarizing Fliters

The pol{;_aﬁzing‘ filter is quite different in its effect
than the’ ND filter. It, too, absorbs all colors of

light equally. But light has another property, .
which is not directly visible to the eye:
~ polarization.  Light “

: is partially polarized
whenever it is reflected from a shiny surface

- such as window glass. A normal photograph of
-a window may show only the reflection, and

nothing bshind the glass. Place a polarizing
filter over the camera lens and rotate it. In most
instances, one position of the filter can be found

~where the glass reflection will be greatly

4

- reduced or eliminated entirely, depending on
. how sirongly polarized the light is. The use of

large polarizing filters placed over light scurces
in conjunction with a filter at the lens gives

~almost complete control of reflections. A

N

polarizing filter always requires at least a one
stop exposure increase, since it cuts out at
feast half the light it receives.

Haze Filte?rsr

The haze filter is es‘péciaily valuable in law en-

forcement work. It is a clear glass fiiter which
has no sffect except to hold back the ultraviolet
wavelengths. In all except extreme distance
views, the effect of the filter on the picture is nil.
It does serve as an excellent mechanical
protector and “trangparent lens cap” for the

lens. Dust, dint, scratches, and fingermarks get

on the inexpensive, easily replaced haze filter,
instead of the front lens element. Haze filters

~ gre available, anti-reflection coated, to prevent

ghosts when used facing strong light sources.

Tripods

No law enforcement photographer can work
without a tripod or some: other. form of camera
support. The tripod is the traditional, most
readily available, and probably most convenient
support. A tripod should b& tall enough to hold
the camera comfortably at eye level, and should
foid smali encugh that it is not foo cumbersome
in the camera kit or squad car. An adjustable
“elevator” post in the center will save a
tremendous amount of time setting up for the
required perspective. A quickif4ylease plate for
the' Camera is a great convenience when the

Tripods that vibrate excessively are of little
vaiue. Many do so, but can easily be identified.
Put a camera with a very long focal length lens
on iive tripod. Outside at night, point the lens at
a street light a few blocks away. Take a picture
of the light at each shutter speed on the cam-
era, plus some time exposures, say 3, 5 and-20
seconds. Try not to overexpose, and use

‘neutral density filters if necessary for the long

exposures. Focused sharply, the street light
should be no more than a speck, like a star, on
the negative. Examine the street. light image

SIS ¥
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critically with a 10 power magnifier. If the tripod
is vibrating on any of the exposures, a.character-
istic pattern will show as the image of the light
moves on the film. This will be different than the
increased image size caused by overexposure.
Many times it is a figure-eight type pattern, but
any sign of a snake-ike path indicates
excassive vibration at that shutter speed.
Thereafter, use much higher or lower speeds.
The good tripod will be firm enough for the
longest focus lens normally used, easy to
adjust, not too heavy, and will not pinch fingers.
Make sure the tripoC is adaptabie to both hori-

. zontal and vertical positions with all cameras

and lenses. :

A pan tiit head is a very necessary accessory
for use with a tripod. It permits the camera to bp
pointed in any direction and then locked in

~ position.

Copy Stands

This is one of the most useful accessories for
the smailer dgpartment which cannot justify a
separate copy camera. A popular type is bUI.lt
very much like a 10 x 12,56 cm (4 x 5 in) verti-
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cal enlarger with no lamphoﬂse. External lights
are provided to evenly iliuminate _the | fqil
baseboard of the stand. The *enlarger” part is

‘really a 10 x 12.5 cm (4 x 5 in) camera. witha
long bellows, ground glass, and a roflex

focusing hood so the operator can jook hqrizon-
tally into the ground glass, instead of having to
ciimb a ladder or put the stand on the floor.
Similar units are available to which a press,
single lens reflex or ather type of camera can
be attached. Adapter backs will make sheet
film, roll film, 35 mm color film, and instant
process film available for use on the copier. For

" reproducing identification photos, fingerprint

cards or documents of any kind with a wide
range of sizes, or for any type of smai{ object
(macro) photography, the copy stand is both
convenient and time saving compared tp
improvised . set-ups. Process type lenses are
availabla for the complete assembly. These are
corrected for giving images up to 20 times
aclual size.

Miscellaneous

The list of other accessories is endless. Special
mertion is made of slave units which can be
attached to individual electronic or photaflash
lamp units. When areas must be photographed
with supplementary light, any number of flash
units can be located at strategic points. Wien
the main flash at the camera is fired, ali the
slave units fire too, without any wire
connsctions to the camera. With elactronic
flash at each unit, the firing is simultaneous with
the main flash. With photofiash lamp units, the
slaves will all fire together, but all will be
delayed from the main flash by about 20
milliseconds and the shutter speed must be
_lengthened accordingly.

Focusing magnifiers and angle viewers have
occasional value. They are available for many

cameras. Many times, a long cable release or a
remote camera tripping device will be essential.

A cable release should always be used with &
caméra on a tripod to prevent hand vibration. If
you do not use haze filters on all your lenses,
the use of a lens brush or ear syringe “blower"”
to remove dust before attempting to clean a
lens will protect the lens against scratches.
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