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PREFACE

T varceof photography in medicine has
crented a great demand for informatien
about the techniques imohed. To ensure
the chmydnmmlnemdkalncmd.tn
achiem ¢ full meaning in a serfes of
photographs, or to attain the desired sig
plfcance in research photography it I
necessan to know what & good photograph
 and bow 10 make it. Whether the picture
is used for archival, teaching, discusston
or dicovers purposes It must eccurately
represent the mental fmage that the spon-
%01 of the photograph had of the original
subject. This can oaly be accomplished
through attention to the basle principles
of photographic trecording,

These principles ore simple to apph
ooce they are understood. This book b
preparcd on the prembse that the reader
wants to acquire a systematic approach
to the photography of patents 3o that
good photographs can be ewsily made A
practical siewpoint 133 been adopted and
theon has been introdnced only when #
helps 1o entablih good practice  Simple
methods that kead to regsonably good rec
ords ate described as well as the more ad
vanced techmiqoes for optimum resalts.

Tt s assmed What toamy readers have

had no more than the photographic ex
perience of the average mapshotter In
this way the book can be useful to be-
ginners in medicel photography  Never
theless, the discusxions are carred to
lengths that will provide weful informa
tion for thoss who have bad considerable
experience in the field. Some of the more
theoretical sections are set in small type.
In this wav the general aspects can first
be noted and apimilated, then the fine
points cam be returned to later

The material is intended to be useful
both to the institational photographer
working in a large department and to the
phyticlan making vecords (n his office.
Where pecestary the difference in meth-
ods i indicated. However for the most
part the bade approach fs the mme in
both mstances. The teacher of medical
photography will find the bool not enly
useful in presenting the techniques for
photographing patients but also o con-
densed text on photogrphic optics and
film and paper charnctesistics, covering
the theon most pertinent to his Geld. A
review of color processes is included.

It s not evperted that the discussions
will all be new to all readers. For eample

it



will

the physician will not have to be told how
to handle patients, but the photographer
new to the field will welcome suggestions
Or basic optics 15 applied routinely by the
expenienced medical photographer- on the
other hand, this background will be of
value to the physician who wants to learn
a Iittle photography And the physician
or technician interested only in making

The Photogrophy of Patlenty

useful records with the simplest cquip-
ment and the least disraption of routine
need only read the sections on simplified
techniques Anothers viewpoint always
provides a new outlook for even the most
proficient Thus it is felt that this bool. of
fers something for everyone

HLG
Rochester New York
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CHAPTER |

FORIOSE
QUALITY
$BOWITSG TIE LEXS
TICHNCAL DETALS

BE e

Most of the basic detals of malking &
good photograph are either obvious or gen-
enlly understood. \evertheless, it Is sur
prising how often some of the points that
make the difference between a good and
bod record are overlooked. The reason lies
wsmzllv fn a ponsvstematic approach. Ac

dingh the main d are out
tined here for gatdance
Purpose

The fint thing to decide s the intended
and probable use of the photograph. For
enample a teeching lustration has to be
more explictt than ote to be presented at a
semmar or staff conference Indeed, the
former application mas require several pic-
fures to comen a point that could be con

ered with one pbotograph on the htter
OCTANNOTHY

Another aspect concerns the
record. The matn parpose here fs to help
the phasctan remember how each of nu
meroas patietts appeared on a previous
vht Such series are also valuable in teach-
¢ a0 in Trponting case historkes, For all

FUNDAMENTALS

these applications the progress of the pa
Het g best be followed i standard
camera viewpoints, lightings, and fmage
scales are adopted. \ot onh must the fint
picture be posed correctly but ko the
mqukrmmuofﬁmhﬁindmnrkuhoun
be taken into account. For example in
starting a series on plastic surgeny of the
face the photographer should not just
place the subject in front of the camera,
even though ke intends to replace the pa
tient exacthy each time He should tn at
the first sitting to visualize the end result.
He should then pose the patient and light
the festures 50 e1 to ensure a finel pleasmg
poctrait rather than o “mug shot ©

In preparing for publication, economy
and brevity ought to be kept in mind. This
imposes a need for the maximum story -tell-
ing quality in each photograph. Even a
routine record to be filed with a patients
case histonn should be mode with other
probable uses in mind. The reason for this
is that well-illostrated case records form
the best possible reservoir of photographs
for all medical applications of photog
raphy

Such pre-plamning may appear tedions
and impractical at first glance. Yet ft need
not be sa. It i3 merelv necessan for the
phvyican to remember that he is generalh
not maling the photograph for himsclf
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Then 2ll he has to do is to momentarily
imagine himself presenting the illustration
in the way intended This automatically
almost ensures the full story telling con
tent
A critical faculty regarding ones own
work can be developed through making a
carcful study of the work of others Per
haps the best way to induce a self-critical
frame of mind in this connection is to
examine occasfonally another s article deal
ing with a relatively unfamiliar phenome-
non or technique  the value of the llustra
tions therein can be judged on the basis
of how well they present the conditions
and complement the text
When the physician does not take the
picture, he can make sure that the photog
rapher knows what is required If possible
the positioning, and lighting of the subject
should be checked by the medical person
nel before the exposure is made. The pho-
tographer can often suggest the most suit
able photographic treatment when he has
been shown just what information is to be
imparted.
Fundamentally a medical photograph is
a graphic atd for conveying information
Tn order to reap the full benefits of its po-
tentalities the user must understand both
the function of visual aids and the special
properties of photographs The reason is
that the success of amy presentation de-
mands more than technically good photo-
graphs  This can be readily appreciated
by considering the teaching Beld for =
moment Here, the success of the instrue-

tion hinges on a suitable development of
the topic An inept story can be well illu
strated, yet succeed only to mislead

A facile transfer of ideas does not auto-
matieally become the reward of merch
usfng modern graphic aids The teacher
must know cxactly what subjects should
be placed in front of the lens The photog
rapher must know how to arrange and
light the comrect aspect of the subject. The
true effectiveness of a medical photograph
as a graphic aid to spoken or written ma
terinl therefore will depend on theacumen
of the educator and the skill with which
the photographer has recorded the “stony ”

The functons of illustrations, such as the
photographs with which we are pidmarih
concerned here are to take the place of
many words and to augment and clarify
the remaining discussion Obviously it is
necessary to decide the respeetivo roles of
pictures and words For instance, a pre-
sentation necessitating a large amount of
description usually becomes “long drawn
out” if words play the leading part effi
ciency could be incrensed by employing
photographs to carry the burden of de-
scription  On the other hand an illustra
tion that does not add much information
to what a reasonable number of words
could provide is also inefficient Sometimes
a photograph can be utilized to “rcpeat”
data in a different way for emphasis When
such reiteration is ineffective or unneces
sary the illustration is only an ormament
It is essential then to learn how to arrive
at a judiclous balance betwecn the graphic
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and the verbal I odder to provide efficlent
discourses.

To u-)mmzetheugmtaofm 2
wellinown medical graphic ald can be
calld upon as a familiar referenco—
ﬁwdmpk.t:ktn—for—gmledtcmpernmre
chart. Suppose a clinfeian had to present
yerhally the absolute and excursional data
that the temperuture chart in & case of
undulant fever would show at @ glance
What a cumbersome armay of words would
be needed! Even then, words alone would
be rehtively meffective In genersting sn
iea of the characteristic undulatory na
ture of the temperature curve that is a
major feature of the disemse The chart
quickly imparts s visual concept of these
variations. Once this hes been Th

portant, too obvious, or frrelevant points
The significance of this can be readily seen
by returning to our enalogy Obviously
the utilization of the temperature chart as
a graphic supplenent could be superflucus
on the following ocoasions 1n a discussion
ILmited to the splenic changes associated
with undulant fever (unimportant) in
discussing therapy ond dosage intervals
with & professional equal mather than 2
student (too obvious) or in 2 paper on
the public health aspects {irrelovant)
The photograph, lke any grephic aid,
does not have unlimited powers of instroe-
tion. It can seldom “stand alone™ a
cowplement of words end sometimes sup-
plementary illustrations are needed. It

ssimilated, the words ch istic mm-
dulations  have the full significance of a
Jesson well learned—they have been fmple-
mented by the chart, which {1 then no
Jonger needed {n every discussion.

Io the absence of a graphic ilhustration,
recourse to @ verbal picture” & often nec-
ey Fot example the temperature curve
as drwn on the chart might be likened to
the sihhouctte of the Grandl Tetons, but
this would not be too helpful to the listener
who did not know the Teton moumtain
range However through a serdes of such
references to previowsh noquired visual
experiences (universally famiiar serrations
:‘;‘h"m)h;rd’mw“‘dbemcd

oW awcumate concept.

Good fudgment demands that photo-
eraphs not be utilized to fllestrate unim-

would be scademically dang to pre-
sent a student with & serles of temperature
charts for the different types of undalant
fever and not thoroughly discuss and draw
attention to the fine points of stmilarity
and difference  Also, sewsions devoted to
tropical medicine call for additional dem-
onstrations of the characteristic curves in
Yol xar malaris, and other undulatory
disenses.

The object of amy presentation is the
communication of experience by those
with the greater knowledge to those
with (helem].mwlcdg@ Since contact
weith reality is such an tmportant phase of
W“P"’“‘Whhnspccmm
ertles as a graphic aid because of its real-
Lsm—its potential fidellty of detafl and ac-
e otielty For exumple, the very
mngfbleltngaofpwmmunbﬂ
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Then all he has to do is to momentarily
imagme humself presenting the ilustration
m the way intended This automatically
almost ensures the full story telling con
tent

A critical faculty regarding ones own
work can be developed through making a
careful study of the work of others Per
haps the best way to induce a self-critical
frame of mind in this connection is to
examine occasionally another s article deal
ing with a relatively unfamiliar phenome-
non or technique the value of the {Tlustra
tions therein can be judged on the basis
of how well they present the conditions
and complement the text.

When the physiclan does not take the
picture he can make sure that the photog
rapher knows what 15 required  If possible,
the positioning and lighting of the subject
should be cheched by the medical person
nel befors the exposure is made The pho-
tographer can often suggest the most suit
able photographic treatment when he has
been shown just what information is to be
imparted.

Fundamentally a medical photograph is
a graphic nid for conveying information
In order to reap the full benefits of its po-
tentlalitles the user must understand both
the function of visual aids and the special
properties of photographs The reason is
that the success of any presentation de-
mands more than technically good photo-
graphs  This can be readily appreciated
by considerng the teaching feld for a
moment Here the success of the instruc-

tion hinges on a suitable development of
the topic  An inept story can be well illu
strated, yet succeed only to mislead

A facile transfer of ideas does not auto-
matically become the reward of merels
using modern graphic aids The teacher
must know exactly what subjects should
be placed in front of the lens. The photog
rapher must know how to arrange and
light the correct aspect of the subject The
true effectiveness of a medical photograph
as & graphic aid to spoken or written ma
terial, therefore, will depend on the acumen
of the educator and the skill with which
the photographer has recorded the “story ™

The functions of illustrations such as the
photographs with which we are primarih
concerned here are to take the place of
many words and to augment and clarify
the remaining discussion Obviously 1t is
necessany to decide the respective roles of
plctures and words For instance a pre-
sentatfon necessitating a large amount of
description usually becomes “long drawn
out” if words play the lending part cff
ciency could be increased by emploving
photographs to carrv the burden of de-
seription  On the other hand an {llustra
tion that does not add much information
to what a reasonable number of words
could provide is also ineflicient Sometimes
a photograph can be utilized to “repeat™
data in a different way for emphasis When
such reiteration is incffective or unneces
sarv the illustration s only an ormament
It is essential then to learn how to arrive
at a judicious balance betw een the graphic
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patient. \led.kulegﬂnlegmrdsmlbo
tmvolved bere  Photography oxn abo pre-
serve the fruits of manv hours of carefal

after the treatment, surgeny or
mJbug‘hnhen inated and the
cmdt!hn_r has heen remedied.

In sddition to the ntellectual aspect of
p}ntognphtheumﬂanlmp:ddtm
bas 10 be considered. This §s particularh
tree in providing human interest for in-
stitutional reports and press releases in the
Eeld of public rehtions.

Quultty
The question that most often arises in

the minds of phvsiciams and techniclans
who are eager to start a ph hi

camera, but he would be competent to
establish optimum Hghting far use with
the second cameTa. What then, is the 2d-
\ntxgedp'cdﬂunmmzmmﬂphdv
g;nphicsk[ﬂ!owdg;hugn!nsttbemxd
using a simple camera?

Olnviowtdy a camera with a buwiltin
fash does not Jend ftel to versatilliyy in
lighting, yet there are numerous instances
when this fs not needed for clarity Again,
the negatives or color slides mede in the
inexpemive camers cammot be enhirged to
the same extent as those made with the
high-quality kns, vor can they provide
birge jourml illustrations of the highest
quality especialle tn eolor Bat some times,

phic pro-
gram i How elborate does the equip-
ment have to be and how much experience
& needed® Figure 1 Mlustretes the finst
part. The photograph on the left was made
with & camera costing less than $10 by »
Sreas od b who had never before
haodled a camera. He was piven Jess than
1 mimute of instroction. The oue on the
right was made with a camera costing over
3200 by an expevienced medical photoy,
rapher The lighting for the second record
was purposely made the same as the built
w photo-fash svstem of the inetpenshe
camera and does not represent optium
Lgliting for the subject.

The vonng photograph + could not have
hﬁkd:hmmonhm
hmllbewwd.b]pmomp}"mldm
¥are made a better picture with the first

the rendition of fine detail s pot necessary
Thus, the whole question of qualih hinges
on the requircments. There are mam sub-
fects that cannot be handled without pre-
cise cameras and & background of photo-
graphic experience

Figare 2 will belp the individual to de-
clde oo hiv particulir needs so that =
h hi cap Ix r‘ 3

efficlenth

In the center &5 an Tecord for
xhowingdxmgh:d]mnﬂmpm]_
formations of the patient. It wos made Iy
an experlenced medical photographer with
professional camere end electronie flash
lights such as those found In & medical
(see Chapter VI) was definitelv

for dearly deplcting the condition. The
mmmﬁmbﬂtﬂm}dmm
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most convineingly illustrated with photo-
graphs because the viewer accepts the il
lustrations literally And he does not have
to pause mentally to orfent himself with
respect to reality Photographs of course
are only one type of graphic aid Charts
drawings, schematic models and other
nonphotographic aids aro often selected
when general conditions or probable rela
tions are dealt with when a wealth of
“photographic”™ detail might be confusing
or when the viewer might unguardedly
gain from photographs an impression of
relations that actually do not cust It
should not be overlooked that patients
can serve as visual aids and that moulages
can be quite realisic The teacher will
have to decide which aid {s best or expedi
ent The quickness and readiness of pho-
tography s sometimes the dectding factor

In the previous discussions the examples
have been drawn largely from the teaching
field because the need for graphic alds
there is obvious and long accorded. How
ever the considerations for effectivencss
and efficiency apply in other fields as well
The reason is that fumdamentally all medi
cal photographs are made for mstruchon
A person making (or ordering) a photo-
graph does so cither for imparting informa
tion to others or for his own Information
Both the research worker and the clinician
in pnivate practice con use photography for
“taking notes” The skills and qualities dis
cussed for the teaching, atds proper are
necded in such epplications too  this will

be apparent to anyone who has struggled
to interpret his pencil notes a vear after
they were made

In the academic field ilustrations are
universally recognized as necessities. This
is true whether the “teaching” takes the
form of classroom medical or paramedical
instruction, professional lecturing, exhibit
ing, or publishing Photogrmphy is indis
pensable for many classroom sessions or
professional chinics because it is obviously
Impracticable to rely on the availability of
actual patients as “visual aids” quickly and
when needed.

Furthermore photographs are valnable
even in those fortuitous cases where pa
tlents are available, because the bref ex
amination permitted a student will ac-
complish more if he has previously been
familiarized with the ducase through pho-
tographs He will observo significant de-
tatls more closely and learn more
thoronghly

In research photograply serves to take
“Instantancous” notes of observable condi
tions for lengthy study and for documenta
tion Some times jt can also record the
invisible such as the locl of subcntaneons
veins as well as movements and changes
too fast, too slow or too complex for the
eyo to follow It can thus ard materally
in diagnosis And in treatment too be-
cause slow improvements are often diff
cult to recognize when the patient load is
heavy  Serial photographs, however can
guide the physician and encourage the
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patient, Medicolegal mfeguards aro also
imalved here. Photography can aho pre-
serve the frults of many hocrs of careful
work long after the treatment, surgery or
mpcrlmmthubeeutennhntcdundt}m
coodition has been remedied.
In sddition to the intellectual aspect of
the emotional impact often
has to be constdered. This is particularly
true in providing human interest for in-
stitutional reports and press releuses in the
Beld of public relations.

Quaflty

The qoestion that most often arises in
the minds of physiclans and

haicd

camers, but he woold be competent to
establish optimum ligj:dngforumwhh
the second camer. What then, is the ad
vantage of precision cameras and photo-
grlphlclkﬂ]towdghﬂgalnsttbemudf
using a gimple cemera?

Obviowsly a camera with a builtin
flash does not lend itielf to versatility in
lighting, yet there ere numerous instances
vhen this fs not needed for clarity Again,
the negatives or color slides made io the
inerpenstve camern cammot be enlarged to
the esme extent as those made with the
high-quality lens, por can they provide
large journal iMustrations of the highest

who are eager to start a photographic pro~
gam is  How eaborate does the equip-
ment have to bo and how much experience
is needed? Figure 1 fMustrutes the fist
patt. The phatogreph on the left was made
with 2 camera costing less than 810 by a
8-yrar old boy who had never before
landled 5 camers. He was ghven less than
1 mimute of instruction. The one on the
rght was made with a camera costing over
3200 by an medical photog
rapher The lighting for the second record
was purposeh made the same as the bufht
o photo-fash system of the ierpensive
camena and does not optimum

quality especially in color Bot some times,
the rendition of fine detail is not necessary
Thus, the whole question of quality hinges
on the requirements There are meany sub-
jects that cannot be handled without pre-
clse cameras and & background of photo-
graphic experience

Figure 2 will help the individual to de-
cde on his partcular needs so that &
photographic progmm can be planned
efficlently

In the center is an optimum record for
showing the slight chest and hip mak
formations of the patient. It was made by
an evperienced medieal photographer with

lighting for the sibject.

The voung photographer could not have
landled the sccond camera. On the other
land, ﬁremt-dk_-glp}umpbﬁcu 1 not
hare made a hetter picture with the Brat

P ] camera and electronic flash
lights such a3 those fornd I a medical
P depariment. Expert lighting
(s=0 Chapter VT) was definltely npeded
for clearly depleting the condition  The
great majority of subjects would not need
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most convincingly llustrated with photo-
graphs because the viewer accepts the il
lustrations literelly And he does not have
to pause mentally to orient himself with
respect to reality Photographs of course,
are only one type of graphic aid Charts
drawings schematic models and other
nonphotographic aids are often selected
when general conditions or probable rela
tons are dealt with, when a wealth of
“photographic™ detail might be confusing,
or when the viewer might unguardedly
gamn from photographs an impression of
relations that actually do not exist It
should not be overlooked that patients
can serve as visual aids and that moulages
can be quite realisic The teacher will
have to decide which aid is best or exped:
ent The quickness and readiness of pho-
tography is sometimes the deciding factor

In the previous discussions the examples
have been drawn largely from the teaching
fleld because the need for graphic atds
there is obvious and long accorded How
ever the considerntions for effectiveness
and efficiency apply in other fields as well
The reason is that fundamentally all medi
cal photogrophs are made for instruction
A person making (or ordering) a photo-
graph does so exther for imparting informa
Hon to others or for his own information
Both the research worker and the clinician
{n private practice can usc photography for
“taking notes” The skills and qualities dis-
cussed for the teaching aids proper are
needed in such applications too this will

be apparent to anyone who has struggled
to interpret his pencil notes & year after
they were made

In the academic field illustrations are
universally recognized as necessities This
is true whether the “teaching” takes the
form of classroom medical or parnmedical
mstruction professional lecturing, exhibit
ing, or publishing Photography is indis-
pensable for many classroom sessions or
professional clinics, becauss it is obviously
{mpracticable to rely on the availability of
actual patients as “visual aids™ quickly and
when needed

Furthermore, photograpls are valuablo
even in those fortuitons cases where pa
tients are available because the brief ex-
amination permitted a student will ac-
complish more if he has previously been
familiarized with the discaso through pho-
tographs He will observe significant de-
tails more closely and learn more
thoroughly

In rescarch, photography serves to take
“Instantaneous” notes of observable condt
tions for lengthy study and for documenta
tion Some tumes it can also record the
invisible such as the loci of subcutancous
velns, as well as movements and changes
too fast, too slow or too complex for the
eye to follow It can thus afd materally
in diagnosis. And in trcatment too be-
causo slow improvements are often diffi
cult to recognize when the patient load s

heavy Senal photographs however can
guide the physiclan and encournge the
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The simple techniqus s capable of pro-
\hihrgnmﬂmtmmlhwﬂhthelmﬁnﬁy
of mbjects, snd the opttmum in mam
Quite cften some extra thought given to
positioning 1 helpful For example, the
recard on the right shows the figure tarned
somewhat—the frontal view was not s0 re-
vealmg, This record was adequate for the
personal notes of the phvlchn, who was
interested in the thoracic canditton  But it
would be vahieless as a tesching Mustra
tion, beremse the morphologic aspects are
not clearh enough delineated.

Figre 3 deplets the emence of the
simple svsten. A minfatore roll-flm cam-
e by utilzed so that po darkroom Is
needed for loading. The flms, whether
black-andachite or color can be effictently
P dboa g pt
Lighting s plsbed with photofiash

£otal

three distinctions are Lept in mind. Thus
the reader will be sble to obtatn the in-
formation that pertains to the program
which suits his requirements. It Is sug-
gested that ftems of special interest be
lightly checked off in the index ar contents
beading the first time amy section is read.

Showing the Lens

The prme concerns of many photog-
nphmmlemapcrtu.re,shumlpeed;,
focusing scales, and darkroom procedures.
These are the technical aspects of photog-
raphy With a littls practice they become
ic and the photograpber thould

train himself to relegste such details to the
motor regions of his brain. The “creative
section” of his mind can then be free to
attend to the fint major consideration—

or electronic fash lamps. The work em
be quickly dooe fn the office and thers fs
20 need 10 darken the room, although the
fsh «ill not predominate when direct
sunlizht falls o the patient.
A bag window shade mounted on the
ceilinz cn be pulled down to provide a
backgyomnd for full—or halfdength shots
it fs vl oot needed for close-ups. The
matiren clear space required between
emm?mhmﬁmkmefmm
simple nvstem are given tn
Cagter 1L £
;“:Wﬂ ‘hg:tmrbmhﬂmhbooknp-
pro methods of working.
e refereaces will be cbvious If the

that of showing the lens what is expected
tn the photograph. This s the most im-
portant factor in @ good photograph and
wamnts discussion.

When a phyvictmn It confronted with, let
us ;ay an interesting skin Yesion, he can
exxmine it from mamy angles. He can look
at it closely or at a distance, He cun take
the patfent to a window or throw a light
on the Yeston. He gathers perspective and
also three dimensions because he has two
eyes. Gradualh be builds up a menta} im-
pression of the lesion. This fmage in his
mind becomes 0 strong that it overlays
am visnal fmage that may be received

from # momentasy set of viewing coodi-
viewing
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Rgurs 1-3; The simpla system In acton for o close up record  Patlents ot

all ages can ba quickly photographed in the office by this method Direct

sunlight should not fall on the subject but apart from this there is no
need to darken the room
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The siaple technique is capable of pro-
\Ming excellent resalts with the majority
of subjects, and the opthmmn in mam
Quite often some extra thought g‘:“u:
positioning is belpful. For exmypl
record on the right shows the figure turned
somewhat—the frontal view was not so re-
vealing. This record was adequate far the
personal netes of the phvsician, who was
Interested in the thoracke condition. But it
would be valueless &3 » teaching illustra-
tion, because the morphologie aspects are
not clearly encugh delineated.

Figure 3 depicts the essence of the
simple svatem. A mintature roll-Blm cam-
e is utiized 5o that no dorkroom b
needed for loading. The Alms, whether
black-and-w hite or color can be efficlenthy
processed by a competent photofinisher
Lighting is accomplished with photofiash

three distinetions are kept fn mind. Thus
the reader will be able to obtain the in-
formation that pertains to the program
which suits his requirements. It &5 sug
gested that items of special interest be
lighth checked of tn the ndex or contents
heading the first time amv section is read.

Showing the Lens

The prime concerns of many photog
raphers are lens aperture shutter speeds,
focusing scales, and darkroom ures.
These are the tecimical aspects of photog-
mpby Wit o Bitle practice they become
ic and the photographer should

train himself to relegate such detafls to the
motar reglons of his brain. The “creative
section” of his mind can then be free to
attend to the first major consideration—

or electronfe flish lamps. The worl. can
be quickly done tn the offico and there b
0o need to darken the room, olthough the
fash will not predominate when direct
nmlight falls ou the patient.

A long window shade mounted on the
cefling, can be pulled down to provide
background for full-or half length shots,
t is wswally not needed for close-ups. The
midmum clear space required between
camera and patient {s about 8 feet. The

detalls of this simple rvstem are gihven In
Crapter 101

Tbegmcn]dhmnbmlnthﬁbooktp—
P to all three methods of working,
Specific: references will be cbnious if the

that of showing the lens what iy expected
in the photograph. This & the most {m-
portant factot in @ good photograph and
warrants discasston.

When a physiclan is confronted with, let
us sy an interesting skin lesion, he cam
exmine it from many angles. He can look
at it closely or at a distonce e can tale
the patient to a window ar throw a light
on the lesion. He gathers perspecth e and
also three dimensions becanse he has two
eves. Gradualh be buflds up a mental fm-
pression of the lesion. This image in Ms
mind becomes so stroag that it ovedavs
am vinm] image that mm be received

from a momentan set of viewing condi-
tons,
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FAgure I-3; The simple sysiem in action for a clote-up record Patients of

all ages can be quickly photographed In the office by thls mothod Direct

sunlight should not fall on the subject but apart from this there is no
need to darken the room
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the data. Rather the book should be Jooked  satisfactons procedure than trying to use
upon as & reference for “brushing up” on  mm@m cameras at the start. The space av=il
various plases as the need arfses. able for photograply has some bearing on
The first techmicnl detail for considera  the camena chosen.

tion will probably be the camera. The be-  The selection of flms and filters is
ginoer should obtain ooe that seems to sult  another technical detail talen up In this
mot of his needs. Br working with #t alone  book. Here again, one or two films shoald
he can soon master it and this is a more  be adopted at the start. The fine points of
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The camera on the other hand, has only
one “eye”™ It makes a picture from one
viewpoint and under one lighting It is
mandatory then that the subject bs posed
and lighted in a way to ensure that the lens
“sees” what the photographer s mind sees
The photographer must show the lens what
is wanted, not just take what the lens might
otherwise give him

This point is demonstrated In Figure 4
Here the sac had to be presented to the
camera at the correct angle to show 1its
curvature The buttocks were included in
the fleld to mdicate anatomical location
The lighting had to be arranged to make
the sac “stand out™ in a hom like fashion
rather than to appear to he in contact with
the infant s back The problem was further
complicated from the fact that the shape of
the sac and the transparency of the flmd
combined to produce a crude lens which
focused a spot of light mto the shadow of
the sac  Such a spot helped to indicate the
true character of the anomaly but it had
to be located in a position that would not
cause 1t to obliterate other features The
result s such that the reader can now
form a mental image similor to the one the
original physician had when he asked for
the photograph

It is not difficult to master this most 1m
portant (though seldom stressed ) aspect of
medical photography The mechanical de-

tals of posmg and Lighting are discussed
further on in this book The fundamental
point to make here is as follows The pho-

tographer should examine his ground glass
check in his view finder or place one of
Ius eyes (with the other closed) at the
camera lens position and note what the
lens is bemg shown Does what the lens
sces correspond as nearly as posstble to the
mental image? Just asking that question
—before the shutter is operated—1s onc of
the greatest steps in making a good medi
cal photograph

In its first principle good photography
is amazingly simple—when the subject is
seen clearly it can be photographed
clearly Thus the main skill in optimum
photography lies n so posiboning and
Lghting the subject that it can be secn
clearly

Technical Detuils

The technical details of courss do have
to be mastered For tho beginner the tash
often secms Iike a lifework However with
a systematic study of basic theory and
with careful practice it is surprising how
soon studio “bug-a boos™ and darkroom
“pixies” can be dispelled—provided that
they are not encouraged by n hopeless ap-
proach

The major portion of tlus book is de-
voted to the various technical aspects of
medical photography It is not intended
that the material bo absorbed in one sit
ting The information is sectionalized so
that various points can be studied, carried
out and restudied There is no need to
make a formidablo task out of applving
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Snnnpoecuufcqufpmmluercquin-d
for medical photograply and considera
tions are gh en i this chapter that will be
helpful in selecting pew ftems or in evatu-
ating those on hand.

Cameros

In genenal, 2 view-type cammess. {see Fig
ore 1)~—that &5, one with a ground-ghess
back, and posstbly with interchangeable
Jenses, and 1 double-extenston bellows—is
the most useful camera for &

department or a clinde It permits careful
focusing and composingand can be readily
osed m close-p worl. For the physictan
maling reconds iy the office, & minfature
roll-fllm camera i often more conventent
snd simpler 10 use  (See Chapter 1IL)

EQUIPMENT AND SPACE

Since 50 much work today Is dove with
colar Blm, another requirement i3 imposed
oa the camera. If the records desired are
the £ x 2-inch color slides, 2 minfature roll-
Alm camera will be needed. When sheet
color Blms are to be used for 3% x4 Inch
hantern slides, s view-type camera {s neces-
sary It should be remembered, however
that 35-miflimeter color duplicates can be
obisined from sheet film transparencies
The 241 3% or 3% x 44inch formats are
most teal, since the tra !
do not have to be cut (and thus partially
wasted) for bindng. Larger sheet flm
cameras, accepting 4 x5 ar 5x 7 Inch films
are often preferred when many black-and-
white negatives are to be made The larger
trausparencies, too, are better fo use for
exhibition purposer, although enlarged
duplicates can be made from the mmaller

If such a2 camera hasy =
At x 4%-nch reducing back or film-ldt, ft
becomes practical to use it with color films
for 3% 3 4-inch lantern slides.

Color negative fims lead 1o color prints
slides and transparencies and also black
and-white prints. Hence they should be
cosideied when selecting @ versatile

RmeTR.

The Jens chosen should be an suastigmat
of good quality For the ultimate o color
photography jt thould be corrected for
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film usage cnn be studied later The same
remarks apply to developers and other
darkroom solutions

The respective advantages of photoflash
and photoflood lighting systems will have
to be studied Then equipment and meth
ods to sult individual requirements can be
adopted The beginner should use standard
lighting plans Duning the transition from
the utilization of such a system to the
application of special lightings for each
case, he can make one exposure with the
standard setup and then follow this with
experimental lightings for comparison His
goal should be the best possible lighting
for each subject and this can be arrived at
through experimentation and practice It is

obviously unwise to experiment and run
the rsk of a failure without first ensuring
the good record that is obtainable from a
standard lighting setup

The final technical phase is making
prints Contact printers and enlargers are
easy to use Nevertheless there are several
factors to take into account in obtaining
prints of excellent quality Here again, the
beginner should learn to use a few papers
well before diversifying his technique
Equipment and procedures are discussed

Clinical infrared photography has special
and valuable applications It demands a
careful but not difficult technique Ways
to obtain optimum results are presented in
the last chapter
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mfehmefmmmprumldx)shui
ters that Is particolarly valmble tn this
Beld It & the builtn synchrouization
mechantem.  Fhuh has ad-
vantages to be outlined in the chapters on
Posing and Lighting. Therefore & reliable
sinchronired shutter Is am asset. A “blade-
arrester” on mam view camerss, is abso
:pmlmvuﬂmnmeﬁpammmk
ing the exposure quickh after focusing
This mechanism includes a button st the
shatter rim. With it the shutter cen be set
at the degired speed, say 1/50 second, and
the blades bedd open for the focusing

Ughts

\When considering the lighting equip-
ment necessan for photopraphy of pa
Hents, it can readily be appreciated that
the lighting tnits should be compact and
exsy to handle that the kamps shoald be
effictent, and that some means of tempo-
rarlly lestening the imtensity of the Hght
while posing the patient fs adsisable.

In geperal the “food” tvpe of photo-
graphic stand-light is most smtable. Four
hmp units are needed for the full-length

Recocking the shutter sets the shutter for
the expornre  This s mare efficient than
setting the shatter 2t T~ during focustng
and then chavging to 1/50 for the e
posare

Exposure Maters

An exposure meter of the photoelectric
type is of considensble help when indi-

vidwal ghtings are adopted for cach sub-

chance to speed
photograpire Tfﬂutﬂmpk:um.:s

P v of patients. The spotlight fs a
mseful accesson since it provides & “raw”
light for recarding fine textures in mam
lestons. ‘The “clamp-on”™ tvpe of light has
apphication in the wards and in other lo-
cations swmy from the studio or regohar
photographic quarters.
PhoteBood ar 3200°K lamps are used in
this type of light. They are most eco-
nomical and permit careful study of the
lighting. When used with dimmenrs to re-
doce heat, they offer ressonable comfort
1o the patient. They call for the use of fast
films when possible fn order to keep e
posures to a mintmum time.
Electrontc fash wnits are highly sty
factory Thelr flash is 30 rapid that wor
ﬂ“‘a"?umumdmhmm
omn orgotten. They are
‘Mbmmmm
adulls. Then present no heet provtems.
Thev can be ured with black-and-white
and dniight color flms.  Professional
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4
- as

Fgure 11 13 A the 4 x 5 Super Graphic press type camera usefu! In the studio wards and other

tocatlons B the Linhof-Color 4 x 5 Yiew Camera These represont the types of camera that are

most useful in medical photographic departmenis The requirements of o view camera are a long
I d

bellows a ground-glass focusing back

ble lenses Ind: front ond bock

interch

movements and swings and a sturdy construction  (/llextrations couri;sy of Groflex lacorpo-
rated Rochester N Y., and Linhof Corporation of America Kling Photo Corparafion 257 Fourth
Avenue New York, NY)

both lateral and longitudinal chromatic
aberrations It is also very desirable to
utilize a coated lens in color work, since
it provides the purest rendition of colors.

The maximum aperture need not be great,
although an /4.5 lens is usually desirable

should the camera be required for other

purposes Nevertheless most medical pho-
tography is done at an apcrture of /8 or
smaller so that f/8 anastigmat lens of
top quality is entirely practical and more

economical
Most good lenses are equipped with

shutters that are suitable for medical work.
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u(md:wqmlend:mm"dmdwm
energize four lamps togetber  (Smaller
wnits, incloding ringlights, are described
tn Chapter TIL)
B«gmscﬂnmmumhmxkl_[g
Incorporated are pecessary
?mmtm]]mngstmhuﬂxmmmedlnlhe
refiector units with the flash tubes. Thes
permit studytng the effects of lighting 5o
that the same results are obtained with the
fash. Wih soch edvantages, these units
con well comprise the chief Hghting equip-
ment, especially when a new photographic
departieent is planned.
In sitmtions where photography is mot
2 steach dath routine it mm be more
practical to consider photathsh equip-
ment. Stand lights are availible with ex
tension cords (Figure 2) or with slave
wnits for firiog the bulbs from the flash
of the bulb that is fired bn the camer
shutter The latter are the handiest. Photo-
fash kamps offer the advantape of fast
shutter speeds to minimire movement,
ther do ot subject the patent to heat
during postticning. Balbs are relativeh
merperstve when small quantities are
wsed. though not as economical as photo-
flood laraps.
mﬂm are most meful fn standardized
sumple setaps. For optimum I
Wunﬂmdlxghb(a{bwm
and heat) can be tempornrihy located for
studving lighting effects. The photoftash
amis are then pwt in the Tame positions
for maling the evposure Thus the pro-

cedmbunmwhatthnemnmmhlg“d
mamly practical when optimum photog
raphn {5 not often required.

Lagrs

No. 1 or 2 photafioods vield {umina
ton of the comrect color quality for minia
ture indoor color flma. Thes are alo desdr
able for black-and white work, because the
light output allows relatively short expo-
sures at small apertures. The No. 2 pboto-
flood lamps are most practical for black
and-white and miniatare color work in
medical photograpin since thev have a
relativeh  long mted e Profemional
Color Films of the indoor tvpe require
flumination with a color temperature of
3200 Kehin the 500-watt, PS-25 3200
X Marda Lamp is suggested. It is also
suitable for making black-and-white nega
tives.

The most useful photofiash lamps are
the General Electric and W estinghouse
mumbers 22, \f5 and 5 or the Silvania
{Wabash) 2 and 25 These can be fired

theclmunxhnﬂcrhoprned(wfﬂldhn
Toom lght) the balbs sre fired, and the

shutter closed. Exponme data for these
Lamps are gh en i Chapter VIL

Dimmaers
A vabuble accesson for use in medical

photograpin is & dimmer Sach a device
Pﬂmmhmps\obedhnnndforfoc\uh]g
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Hgure 1l 2 Photoflash lighting setup A filll in lamp is on the camera while a separate unit with
a stronger bulb provides modeling Such unlts can be fired by means of extension cords or by

slaves actuaied through photocslls

lamps are available for the photographic
department. For the chnic or the office
space large enough for an optimum setup
(see page 27) there are home portraiture
models that are more compact and fully

Further detalls on lighting are given in Chapter VI

useful n medical applications They should
be used in conjunction wath the large pro-
fessional power packs, however so that
sufficient illumination can be provided
Two of these latter having about 550 watt
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and composing procedures and to be
lighted at full brilliance for making the ex
posure Its employment offers the follow
ing advantages In the photography of a
patient, it contributes to his comfort be-
cause he is not subjected to the heat from
fully lighted lamps except for a brief in-
terval at the time of the exposure Too
the dimmer conserves lamps—thus effect
ing a saving—because the life of each lamp
is lengthened considerably if it is lighted
at full brilliance only during the exposures
A dimmer also offers a convenfent outlet
box for firing several photoflash lamps in
an open flash technique It should be con
nected to 2 dry battery for bulbs not fused
for 110 volts

It is usually best to have a competent
electrician constructa dimmer since safety
codes must be observed Because the in-
formation is difficult to obtain elsewhere
the construcHon of dimmers is dealt with
fully here. The accompanying diagrams
Figure 3 indicate the required switches
and other equipment and also show meth-
ods of wirlng them Some stand lights have
dimmer switches incorporated in their de-
sign

SERIES PARALLEL CIRCUITS A se-

res-parallel circuit is one in which two or

more lamps, or similar banks of lamps,

can be 50 operated that the line voltago is

either {mpressed i full across each lamp

(pamﬂel)orhd!vidcdcqun]]ynmongthc
lamps (series) In dircuits of this type

the lamps burn at full brilliancs when
operated in parallel and are dimmed
when operated in serles

Circults I and II are of the two-branch
type and the diagrams are based on the
employment of four lamps, The drcuits
can accommodate fewer or more lamps,
of course but it should be remembered
that the wattage consumed by each
branch of a serfes parnllel circuit should
be the same. Henceo, it is nocessary to use
en oven number of lamps of the same
wattage (four No 1 photoflood lamps,
for example) except when the lighting
setup permits the use of such a combina
tion as two No 1 photoflood lamps in
serles with a single No £ photoflaod
lamp Oeccasionally a lighting technique
ncods threo simflar lamps—one on one
side of the subfect and two on the other
In order to utllize a two-branch, serles
parallel circult under theso circum
stances, the single lamp can be aug
mented with another and the lamp-to-
subfect distance for this pair fixed at 14
times tho distance specified for the
single lamp This procedure makes al
lownnce for the increased brillianco re-
sulting from adding the fourth lamp

The most convenient method of pro-
viding two-branch, series parallel switch-
ing is to employ a doublo-pole, double
throw switch Circuit I indicates the re-
quired wiring When the switch utilized
s of the “kmifo” type, an adequate in
sulated protective housing should be pro-
vided. If a rotary double-pole, double-
throw switch with high, medium, low
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When shternating current is avatlable &t
i possible 1 ntilize a varisble mtotruns-
former fnstead of & reststance with single
Iemps. The required wiring i3 quite simi-
Lt to that for & rheostat. Such an alterca-
Yve 1t pot an economical coe but it
warth dertog i an 3
should happen to be more readih avail-
able thin a rheostat. It ts Dot practical
for dimming o taol of lampr

Avother method of dimming = sivgle
Lmp b to use a yeries-parallel cirenit in
conjunction with snother simflar lamp.
The secood haht b tumed toward the
wall, where &t does not shine oo the sub-
fect. This method Is practical onhy for
occastonal nsage #mce the second Limp

15 consumed without providing Thomina
thon.

Camera Supporh
With vew-tvpe cameras a tripod or
otirer suppont for the camera is necessary
with roll-flm cameras it # optional, al-
thouch a support adds to the ease with
which 1 d ol N
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bed I the wards. An alternative Is a small
table upm which & mmall triped can be
placed. It is practical to bave such a table
sturdy enough to provide # phitform for
the photogapber too. In Chapter \ a
weans for obviating the need for a high
h—jpaiwlthpnﬁultswarubdm'ibcd.

A discarded x rn stand can be readih
cooverted into a handy camer support.
To do this it is merely necessan to insert
« steel plate fnto the tube-holding mecha
nism. The plate should have felt cemeted
to its camera side and, of course have a
Bole far the tripod screw

Badkgrounds

A plin background i essential to mint-
mire distracting extraneous details in the
picture Provided the subject s clearh de-
picted, there is nothmg reore that detracts
from a photogmph than a messt back
ground, see Figure 4 Shim blobs from
out-of focus fnstruments, laboratant de-
1ath, desks, diplomas on walls, waste bas-

can be made The tripod for medical
photography should have a center post
that can be elevated independenths of the
lews This makes for maxtmum speed and
comenfence when locuting the camera xt
the desired belelit for each patient or area
of interest. When the legs cannot be locked
a brace houM be provided to peevent
them from slipping apart.

A specially high tripod or camera stand
{x required for photographing patients n

hets, and other items mav Jend
“local color ™ but medical photographs are
essentialh close-ups and dont need it!

It ts often pousible to utilize the wall of
8 ro0mn or the end of a passageway as a
baddground. However a portable bacl
fround can be made from a sheet of wall
board. A plece 5t <7 feet is suitable and
comenlent for any view up to a full-length
study One side can be painted light gray
lndlhcﬂ(berbhtkSnchnhn‘nguund
should be supported In stards feet or bn
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and off positions (such as oue from a
discarded electrical heater) is available,
it will answer the purpose.

A second form of two-branch circuit is
shown as Circnit II, which utilizes a
single-pole, singlethrow  switch — the
ordinary “on-off” type—end a singlo-
pole double-throw switch—tho ordinary
“three-way” type.

It is also practical to utilize a three-
branch, series parallel drcuit for three
lamps of the tame wattage. When three
photoflood lamps are dimmed by this
means (that is, operated In series) thev
vield less dimmed light than two equiva
lent lamps similarly operated however
they provide sufficient illumination for
most preliminary photographic proce-
dures The three-branch arcuit has the
inherent advantage of conserving the life
of the lamps to a greater extent than a
two-branch circuit and, of course, is the
logical tetup for lighting arrungements
that call for three similar lamps. Circuit
TO shows the required wiring and switch
—the ordinary double-pole or two-circuit,
“on-off” type

For maximum convenience in opern
tion the mechanical construction of any
of thesc circuits requires the use of a suft
able elcctrical outlet bax into which can
be assembled the lead in cable, switches
and outlets for the lamps Provision for
operating the mvitches with the foot is
often convenient because the hands ere
then left free.

The wires {n the unit should be heavy
enough to carry the electrical load of the

separate branches, and the lead in cable

should be capable of sustaining the com
bined load of all the lamps when they
are lighted at full brillfance

Since the current for all of the lamps
will be supplied from a single wall outlet,
ithneceuarytomnlommﬂmtwirhg
and fusing to the outlet are adequate.
Another precaution is necessary when a
dimmor Is utilized — the plug on the
lead in cable should never be pulled out
of the wall outlet while the lamps are
lighted otherwise, dangerous arcing may
occur  Lamps should first be turned off
at the umit or at each socket

DIMMING SINGLE LAMPS OR
BANKS When all of the illumination
must be provided by a single lamp (ns,
for example, in some types of closo-up
photography) or from the single bank
present in some departments, a series
parallel arrangement is obviously imprac-
ticable. The lamps can, however be
dimmed by means of a fixed resistor or a
rheostat {gradunl dimming) connected
in serles with them Some professional
studio lights have a resister built into the
stand A theostat chosen for the purpose
should be capable of carrying the same
current as that drawn by the lamp or
bank [fs maxfmum resistance shoukd at
least be cquivalent to that of the lamp
load, but ft can bo greater By setting the
rheastat so that a resistanco equivalent to
that of the lamps is included In the cir
cuit, the lamps arc dimmed to the same
extent that they would be if another simi
Irr lamp or bank were placed in series
Circuit IV shows the necessary wiring for
incorporating a rheostat.
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tracks, one behind the other emable the
photographer to select the one he wanty
Drapes, of course, can be ensih drawn
aroand a coroer to a side wall when not in
uwe This can also be done with panels
when thes are suspended at the two upper
comners onh and such an expedsent is use-
fol m relath eh small studwos.

In a reguhir photographic department &

contimous buflt in background fs feasible
The foor and wall shoald be about the
same tone- this can be accomplished by
using the smme paint on both. The base
board shoald be omitted and a cove sub-
strtuted. Paneling should be omitted from
the wall If there is & likelthood of traffic
over the patent area, which would mar
the pantt undalv a Jow phtform can be

|
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Fgure 1l-4: The laboratory sink Is not presant In A but practically everything else s Such dis
tracting background details should be avolded so that full attentlon can be paid to the subject
A simple grey bockground curtain was used for 8 and thls makes the great deal of difference In

clarity between the two records (apart from [udldous trimming)

A and B were photographed

from the same comera viswpoint and with the same lighting

wall cleats (The room itself should be
finished in a light color this is especially
important for color photography for which
a light gray is best, because other colors
would reflect light that might affect the
color rendering of the subject )

The following types of background are
also worthy of consideration for the office

Sliding drapes fitted on rods over a door
way (gray monk s cloth would be suit
able for a light background and black
velyeteen, for a dark one)

Cloth (such as gray surgical sheeting)
supported on a rod that can be placed
on hooks in a wall.

Roller window shades of adequate size,
suspended from the ceiling

While most pictures can well be taken
against a light background there are two
particular advantages of a black back
ground. Some types of anatomic and pos-
ture work require fiducial lines or grids on
the print. Since a black background ylelds
Little or no densty in the negative, it is easy
to introduce lines when a background of
this nature is used Again, for studies of
limitation of movement, made by double
or multiple exposures it is cssentinl that
the background remain clear in the neg
attve. In this way successive fmages of the
limb are not marred with background de-
tall or density

Composition board panels about 7 feet
wide or plain drapes can be hung on hos-
pital tracks in a large department  Several
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tracks, one behind the other emable the
photographer to select the one he wamts.
Drapes, of commse can be easih drawn
around & comes to & side wall when oot in
uwe Ths can also be dome with panels
when they are suspended at the two upper
corpers onh ard such an expedeent fs use-
fol tn relatheh small studios.

In a regular photographic department a

()

.
i
|

contmous built in background fs feasible
The floor and wall should be about the
same tone- this can be accomphshed by
ustng the sume paint on both. The base
board should be omitted and a cove sub-
stitated. Paneling should be omitted from
the wall. If there &5 a hlelihood of traffic
over the patrent area, which woald mar
the paint undeh a low platform can be

T
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Agure 11-4: The laboratory sink is not present in A but practically everything else Is  Such dis
tracling background detalls should be avoided 3o that full attentlon can be paid to the subject
A simple grey background curtain was used for B and this makes the great deal of difference in

clarity batween the two records (apart from |udidous timming}

A and B were photographed

from the same camera viewpolnt and with the same lighting

wall cleats (The room itself should be
finished in a light color this is especially
tmportant for color photography for which
a light gray is best, because other colors
would reflect light that might affect the
color rendering of the subject.)

The following types of background are
also worthy of consideration for the offic

Sliding drapes fitted on rods over a door
way (gray monk s cloth would be suit
able for a light background and black
velveteen, for a dark one)

Cloth (such as gray surgical sheeting)
supported on a rod that can be placed
on hooks in a wall.

Roller window shades of adequate size,
suspended from the celling

While most pictures can well be taken
against a light background, there are two
particular advantages of a black back
ground Some types of anatomic and pos
ture work require fiducfal lines or grids on
the print Since a black background ylelds
Iittle or no density in the negative it is casy
to Introduce lines when a background of
this pature is used Again for studies of
limitation of movement made by double
or multiple exposures, It is essential that
the background remain clear in the neg
ative In this way successive images of the
ltmb are not marred with background de-
tail or density

Compeosition board panels about 7 feet
wide or plain drapes can be hung on hos
pital tracks in a large department. Several
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tracls, one behind the other emable the
photographer to select the one be wants.
Drapes, of course can be easlly drawn
aromnd 2 comer to & side wall when not in
ue This cxn also be dome with panels
when ther are sspended at the two upper
comers onh and such an expedient Is use-
ful in relatn eh small studwox.

In a regular photographic department a

——

continuous bailt in background is feasible
The floor and wall should be about the
sume tone- this cm be accomplished by
using, the same paint on both. The base
baard should be omitted and a cove sub-
stituted. Paveling should be omitted from
the wall. If there is a hlelthood of traffic
over the patient area, which would mar
the paint undulv a low platform can be

!

1
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Fgure I7: Hoor area of a studio sultable for photographing patients; note ‘T' shape Indents

at sides can be used for benches or setups for photographing eyes mouth and so forth within

the studic or for other rooms Feosible door locotons are shown as dotted lines The small
figure represents a bed and attendant

utilized This could be constructed so that
it can be raised and lowered on a puno

hinge so as to save space.
The tone of such a continuous back

ground should be about that of a dove
gray  For color photography a pale aqua
marino tnt, diluted with white and gray
is often preferred strong colors should be
avorded because they tinge the image

(See Figure I1-5 Plate 11 page 29 ) The
density at which these photograph de
pends on the amount of light thrown on
them By lighting the patient brightly at
about five feet from the wall and by di
recting the lights as little as possible to-
ward the background it is poswsible to
make the latter record alinost hlack  On
the other hand throwing sufficient light
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an thiy background causes it to photograph
white, Such 2 should be about
uine feet wide and the base should extend
about tix feet oat from the wall. The bene-
fits of & continnous background are shown
in Figare 8.

Meuons for immobilizotion

The production of & good medical pho-
mg'nphrequ!rnﬂntﬂwmufintcrcﬁ
be Lept In focus after the patient has been
posed apd that movement bs prevented
during the exposare. In close-up work par
ticularly where the depth of fleld with any
lens i abways relatively shallow »d X

7

placement of bights. Figure 7 shows a suit
able space, It shows the camera field angles
for both still and metion picture applica-

thons.
While full data on the hyou:l tn]: ploto-
phic departments are beyond the scope
E?th book (information can be obtained
from photographic manufscturers) it will
be valuable to present here & well phanned
small department  Figure 8 shows such a
layout and indicates how the ares for pa
tent pliotography can be related to other
activites and to darkrooms.
When color films that are not processed

fmmohilizaton {s fmperative, because the
shghtest degree of devintion from the posd
tion estabhshed before the exposure and
movement during the expasure, are boond
to cause a noticeable blurring of the image
Practcal immobilization can be attained if
the patient is made comfortable during the
Y} p |

R
gh a

referably with a hesd a
stool shaud be provided, or the offics ex
amining table should be adapted for sup-
port. A saitsble stoal and the e of o

special device for eye photopm
discuned in Chapter ° By we

chair

Space Requirsmaents
Tho studio fn wn Institution or clink
should have an wmobstructed floor area of
about 16 feet long for fulllength patient
photography It should be at least 12 feet
wide at the backgronnd end to permit the

In the photogmpher are utilized, there b
no need for darkroom facilitles It i, how
ever desirable to provide o small closet for
storing and Joading sheet Blms. A spaco of
about 4x5 feet fs suffictent. The door
should fit tightly to preclude light leaks.

Orrice Srace

The amomnt and type of space required
for making office records will depend on
the method of working. When a miniature
roll flm camera i employed for making
full length or half length plotographs of
petents the anly space requitement is o
sufficient unolstructed camere-tubject dis
tance The background wall should be un-
clottered—if necesmary @ medium-toned
window shade, four or five feet wide, can
be mounted for pulling down behind the
patlent. There will be no darkroom needed
for loading flms i this method. Color
films that are processed by the manufac
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Fgure Il 7 Foor area of a studio suitable for photographing patients; note ‘T° shape
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Indents

at sldes can be used for benches or setups for photographing eyes mouth and so forth within

the studlo or for other rooms

utihzed This could be constructed so that
it can be raised and lowered on a puano
hinge so as to save space

The tone of such a continuous back
ground should be about that of a dove
gray For color photography a pale aqua
marine tint, diluted with white and gray
is often preferred strong colors should be
avorded Decause they tinge the image

Feasible door locatlons are shown as dotted lines The small
figure represents a bed and attendant

(See Figure 11-5 Plate II page 29 ) The
density at which theso photograph de-
pends on the amount of light thrown on
them By lighting the patient brightly at
about five feet from the wall and by di
recting the lglts as httle as possible to-
ward the background, it is possible to
mahe the latter record almost black On
the other hand throwing sufficient light
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turer and black and-white roll Blms can
bekndedlnthe“@nm\}mlndnrhmn
is onb, needed when the physician plns
to make pegathes and prints on the

m.\mgemmem—mbkddmmfor
2 folllength study with am standard com-
era {3 nioe feet. When a smaller fim than
the one primarih intended for the camemn
Is otilized, this distance ts Increased and
Has to be foand b trdal. The width of the
office area need only be about four feet if
o photoflash technique fs adopted. How
ever when stand lights are employed it B
pecessary to have space at the patient end
of the area for the lights to be arranged.
A clear square 737 feet in size would
allow for lighting the full fgure- the rest
of the 9 or 10 feet for a camera throw need
1ot be the foll 7 feet wide.

A good way to save space when flood
lighting s sdopted i3 to attach Hghting
mnits to the walls semi-permanently This
provides a standard lighting that can give
ressonably pood results in the majority of
cuses. Four lights on each wall would offer
a facllity for unbalanced lighting with full
Bigures when desired. Sometimes one wall
({dn;nov.bumﬁeul than the other Then

0. 2 photoflood lamps can be phced at
the farther wall and \o 1 lamps on the
nearer (When & \a. 2 lamp Is at 1.4 times
the distance of 2 No. 1 thetr intensitles
wre practicalh equal) - Adopting G
Ughihgl&tthhmq.}) nmspfcens
Uighting time but also ghes standard nten-

sities, thereby stmplifying esposure deter
minations.

A small closet near by the patient end of
the room is desirable for stowing awn)
stand lamps, fulh set up. Thissavesalot of
time f getting ready for a photogmph
Camera and Alm con be stored in a desk of
cabinet at the otlser end of the room.

In employing a view-tvpe camera with a
ground-glass focusing hack, the same con-
siderations as in the foregoing apph  How
cver there is the additional need for a trl
pod with these cameras and this entafls
about two feet more space for maling full-
length records. A plice to store the camera
an the tripod would save the time required
for setting them up

Film pacls are avaflable for maldng
Dlack and-wlifte vegntives with most view
tvpe camemns. These can be loaded in the
light sheet films for special purpases would
have to be loaded in a darkroom, and
color films too A lighttight closet abeut
30x48 inches would suffice as a Joading
room {n the event that a processing dark
Toom not be considered. The phyvsiclan not
confining his work to maling exposures
onh would have to arrange space for a
processing darkroom.  Facilibes for bhoth
nefatives and prints would have to be pro-
vided.

Darkroom ltems

The selection of darkroom t
will depend upo the amount .;{1“1 hp:::(
worl dane  There are no spectal require-



Figure 111-5¢ Top Since the lamp Is very close to the lens
axls on the Startech Camera good fifumination {s provided
for closeups of cavities Baffom A fleld of © x 13 Vi -nches
was obtalned with a 14 supplementary lens an improvised
focal frame and o Aashholider on a 35 millimeter camera
Such lllumination would not be sultable for cavities but o
ringlight couvld be employed for both the purposes.

Flate !
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turer and black-and white roll-films can
behtdedlnlhelighl,m\hn\ndmhm\
ts only needed when the physiclan plans
to make nepatives and prints on the
premises.

The average cameru-subject distance for
2 fulllength study with any standard cam
ema ts nine feet. When a smaller Bim than
the one primarily intended for the camera
b utflized, this distance Is increased and
has to be found by trfal. The width of the
office area need onh be about four feet i
2 photoflast $nlq dopted. How
ever when stand lights are employed It Is
necessary to have spece at the patlent end
of the area for the Lights to be arranged.
A clear square 7x7 feet in stze would
allow for lighting the full figure- the rest
of the 9 or 10 feet for a camera throw need
ot be the full 7 feet wide

A good way to save space when flood
lighting i adopted is to attach lightg
wmits to the walls semi-permanently  This
provides a standard lighting that can give
reasomably good results fn the majority of
casex. Four lights an cach wall woald offer
# facdlity for unbalanced lighting with full
Bgures when desired  Sometimes one wall
Is closer to the patient than the other Then
\o..’!pho(nﬂcodhmpsclnbephccdnl
tlxhnlverwu]]md\n.lhnmsm(hc
pearer (Whena No. 2 lamp b at 1 4 thmes
the distance of & No. 1 their tmtemsities
wre practically equal)  Ad fired
lighting like this pot only ﬂ\:"i;ien\d
lighting time but also gives standard inten-

dtiles, therely simplifying exposure deter
wmimations.

A small closet near by the patient end of
the room fs desirable for stowing away
stand lamps, fully set up. Thissavesalat of
thme in petting ready for 2 phetograph.
Camera and BIm can be stored in a desk or
cabinet at the other cnd of the room

In cmploying a view type camera with a
ground ghass focusing back, the same con
siderations as in the foregoing apph  How-
ever there Is the additional need for a t
pod with these camerns and this entalls
about two fect more space for making full-
Jength records. A place to store the camem
on the tripod would save the time required
for setting them up

Film packs are available for making
blck-ind-white vegatives with most view
type cameras  These can be loaded in the
light, sheet Alms for spectal purposes would
have to be loeded tn n darkroom, and
cokor fikms too A lighttight closet shout
30x48 inches would sufico as a loading
om 1 the event that a processing dark
room not he considered. The physicdan not
confining his work to making exposures
anly woull have to armange space for a
processing, darkroom,  Faciliies for both
r";i’;:““i and prints would have to be pro-
.

Dorkroom ftems

The selection of darkroom equipment
will depend upon the amount and type of
worl done. There arc no special require-
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Agure Il 1 Close up photography is reduced to its simplest and

qulckest tarms by a camera like the Kodak Startech Camera One

adjustment changes the focus for 3% Inch and é-inch square

flelds to 9 and 13 inch square areas Parallox Is corrected by @

prism moulded into the flashguord to cover the viewfinder Dis

tance can be guessed Instead of measured with a frame because
small opertures provide great depth of field



Fgore [1-8: The scope and wietul
neny of o H:n..\'hwpolu! tech
rigue descibed In the text are
thown by these dosewp halt
length and full-tength records of

How.  Mort dlinkcel phote-

@rophs foll in these groups, of

~h gt aboat the size of
the ™okt reploce the half
! In rome applicofions.
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ments for medical photography over those
for ordinary photography Tanks for de-
veloping films and trays for papoers arc
among the standard jtems that can be sug
gested by the regular photographic dealer
He can also demonstrate contact printers
and enlargers. Efficient and sturdy equip-
ment of good quality should be requested

The size of the prints wanted and tho
type of enlarging equipment on hand have
a bearing on the size of the camern se-
lected In general, contact pnnts of 4 x 5

or 5x7 Inches aro the most practical for
routine records For fajrly small quantities
of photographs it is feasible to print by
enlargement and thus a mininture camera
hecomes practical here  Enlargers for neg
atives up to 4x 5 Inches arc usually com
pact and moderately priced Those accept
ing 5x 7 inch or longer negatives are bet
ter suited to a photographic department
than to a private darkroom because of
their size and cost



CHAPTER Ili SIMPLIFIED

ot ouh will the bus phsician be able
to direct or camn out a photographic ywo-
fam with the nstem, but the de
tal abo w1l find applica-
toms foc it He can delegate asslgn
tments to even his most ruth =
”dﬁiﬂmdbcusmedu(gmdrtmh:.
B‘“mmmm‘hmd

TECHNIQUES

ford to phace one or two setups in Jocations
where then will be convenient to anvone
for rontine or temporan proj Ina bos
Pﬂﬂliunnwmlldn]sobe‘ﬂmblefor
covering emergency condrtions at night.

Basicalh the method involves the use of
a mnhtme camera with attached Bash
equipment. Such equipment ranges from
the simple hodak Startech Outft with
built-tn photoflash lighting (Figure 1) to
cameras e the former hodak Pom
camera with a special focal frame (Fig
ure 2) and fochdes the more precise and
chborate cameras, represented here by the
Eodal Reting Refiex (Figure 3) with an
electronic flash unit. It should be noted
that in this chapter it Is this syrtem that
i under main consideration—the actual

L s not fund Ih pertinent
to the discussion. However the features
of the equipment suitable must be those
which male the svtem operable and
therefore should be und Y

A brief description of cameras and lighty
also will be helpful fn selecting new cam-
enat, ot evalaating ooe on hand, for the

for overcoming parafiax (see Chapter TV )
13
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Rgure lIl 1: Close-up photography is reduced to its simplest and

quickest terms by o camera llke the Kodak Startech Camera One

adjustment changes the focus for 3% inch and 6é-inch squore

fislds ta 9 ond 13 Inch square areas Parallax s corrected by o

prism moulded Into the flashguard to cover the viewfinder Dh

tance can be guessed instead of measured with a frame becouse
small apertures provide great depth of fleld



Fgure O1-8; The scops and ureful
my of a three viewpoint tech-
mave desatbed In the fext e
p by thete doweup half
length and full-tength re "
Pewphigus.  Most dinkcal photo-
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Figure IV 10 Depth of fleld varies with the sub-
|ect distance Al about 9 feet for full length views
sufficlent depth Is obiained at f/8 However /11
was required for the top photograph because the
subjects were one behind the other For close ups
at about & inches 1/22 is needed and the middle
photograph was made at that aperture Notice
that there Is sufficlent depth to accommodate ©
manual operation The depth at exiremely close
range {bottom) is shallow This record was made
ot X1 and at an offective aperture of /55 {100
Chapter V) Such small rounded subjects at this
range require careful selection of the plane of
focus—usually ot about % the sublect thickness
measured back from the front surface
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An unmodified rollfilm camera can male
records like Plate 11 Figure 115 beeause
the viewfinder is adjusted to tho distance
for the fulllength fiedd. Figure 1114 on
the mame Plate shows tvpical medical
doseups, and these had to be made with a
focal frame Instead of with the finder

There are other methods of oy ercoming
pnilax. For example o prism over the
ordinary view finder will zccommodate a

kept ba the mininens, The e for 2

ﬂ»mnnhm.bocmhh-nﬂ,

wecensary
fmited 1o thote of the

limited range Then, for more claborate
cameras, there are continuously variable
ckne ranpe and viewfinders. However
those accustomed to handling such equip-
ment can well think In tenns of & single-
Yens reflex camera because of the ease and
speed of accumte viewfinding and focus
ing. It can still be used in the simple
svstem Dut needs no aceessory for paraflax
correction or for focusing at close range

ap tnble comara and meams for foan!
s WEted for the latter Adjusrments

botograph
o chere vath @ tocal frame s wialy tees
r

omes pros fhe shutter Feids are



FRgure IV 10; Depth of field varles with the sub
|ect distance At about 9 fest for full length views
i’ depth s obtained at /8 Hows /1
was required for the top photogroph because the
subjects were one behind the other For dote-ups
at about 6 Inches §/22 is needed und the middle
photograph was made at thot aperture  Notice
that there [y suffict depth fo occ d
manual operation The depth ot extremely close
range {bottom) is shallow Thls record was made
at X1% ond at an effective aperture of £/55 (see
Chapter 1¥)  Such small rounded subjects at this
tange require careful selection of the plane of
focus—usually at about Y% the subject thickness
measured bock from the front surface

Plate V
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For making close work porable close-up
ringy, or bellows for extending the lens
are utilzed on some model. On others
sapplementary fenses (see note on page
4S) are emploved and these are mmch
quicker to use

The reflex camera should bave a dia-
phapn which astomaticallv closes to a
mredetermined aperture In this wan there
B 10 debn ar shifting once the field s in
focos.

Focal Frames
Focal frames are mvailible In mam
stiles and apphications from a few photo-
graphic manuacturers. Thes are the logi-
cal accessan for the simpler cameras.
Focal frames also can be improvised for
specific uses bn the photographer and data
oo design Is grven further on. Tables I
and IT indicate the range of field sizes to
be cousidered. Figure 4 shows tpical
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T r i s s

FAgure 1113t Precision cameras such as the Retina Reflex require photographic experiencs to op

erate ond produce the most versofile results They can be used In optimum techniques ond alio

set up for quick operotion like the simple cameras Here the single lens reflex system Is employed

for focusing; that Is the comera lens does ity own view finding Supplementary lenses provide o

wide range of Relds An electronic fiash ringlight }s one means for providing Numination see

also Chapter V1 (Hlledtration coartesy Medical Photo Division Lester A. Dine Company Box 55
Levittown NY )

‘f
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TABLE A
FOR SUPPLEMENTARY LENSES USED ON LARGER
TECHNICAL DATA FOR A
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« of shapest
to mearest 14 Iach. Calemlated

arens encompassed by a 3% x4$-inch
frame and a 5+ lens Figure 5 (bottom)
was made with a 35-millimeter camera,
focussed at 3% feet, and a 14 Kodak
Portra Lens the frame stze was 9x 13%
inches It is shown in Figure 6

It should be remembered, in purchasing
or making focal frames, that the greater
the number the more complex the egquip-

focms.
for S0mm, lenseyy 4446mn. hemns

40 The Photagraphy of Patisals
TABLE {
TECHNICAL DATA FOR SUPPLEMENTARY LENSES USED
R SUPFLEMENTARY ON 35MM. CAMERAS
Approximate Lens Settlags and Subject Dimenslons
i ik fom | Wodte Cormera Fleld Depth of Fleld (1n tnchesl}
Dlatancer On Inches fre fne
(n fae) |Gainches) | 50mm. | 444dmm. | N | F | T | N | F | T
35mm Camenss
1+ Inf 29 1261 | 21030 |5y |7
[ IR A%l AN ST O I R SR B T
2 + In 19 Mox12% | 1013 | 1
LR+ I H R P M I B R I A R A A A
534 xB 10 1
bt b A I S N I I
I+ 1+ A% 6% |5 B
IR EIFIEREE
3+ 1+ VSl A% a6k | Y
31/.:4 3&.75';' '{i'j % ;2 ;2 32 ‘¥
3+ 3+ nf x4 |38
w1 & e gl plonlgl %E‘
The data b this Teble are approximate and ere Intended 21 ¢ suide In planning # focs] frame. Becrme of the optical
characteriedl nation of I d
-(h::uddnm dﬂnh?::‘ exs and sapplementary lems photographic tests thould be made (o de-
4+ Menmed from front of supplementery e sing to sbject,
For aritical depéh of Reld bared 08 & circle of confrsiom of 1/500 Inch. “N* indlcates nese depth snd F* far depth
T ncicates toal d ™ ad "2 Values see roveded

epth or serm of “N
yield practically the sams depth of Aeld.

ment. They are always easy to uss but o
collection of them becomes cumbersome
to carry when photogrophy s done in sev
era] locations It also takes more time to
6t them and make adjustments  Thess fac-
tors can nullify simplicity

Accardingly one usoful close-up frame
about 3% x 5% inches with a 54 lens com
bination, is usually all that need be con
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TABLE It
SUPPLEMENTARY LENSES USED ON LARGER
TECHNICAL DATA FOR AR LR
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o TABLE |
INICAL DATA FOR SUPPLEMENTARY L|
TTARY LENSES USED ON 35MM. CAMERAS
Approximate Lens Settings and Sebject Dimensions
]
i, T, G i Desk o uld o kel
Setting | Diskncet On ! 4 T e
(n fes) | (in Inckes) | 50mm | dd-dbmn. | FIT[NJF]|T
35mm Cameras
1+ Iof 39 18x 261 | 21 x30
4 20% 9-'131,4/' 101/:.151,4 "Xz
2+ Inf 19 814x 1914 (10215
} g 13 6x9 6i5n o
3+ Inf 13 534« g
RIS
I+ 1+ Inf 10 4% 267
T 34 s,‘f ]322:5 g ‘ #
I+ 94+ Inf 8 3% x 51
R Q'“‘ ‘ ;
I+ 3+ bt 22
W ﬁf Js&u : 7) ’ %7 Z‘”
optcsl

TlndﬂlhlﬁthH'mlmﬂ-uundmhmd.dn.gﬂd.hphnnh.,.!ocnlhm.. Becewss of the
phic terin shostd be made o de-

combination of camers leos and sepplementury lens photosrs

termlae the uud dimensions o} the fame.

t Messered from froat of sepplementury leos ring to eubject.

For attical d dﬁddbmdunndrd-o‘cmhﬂon
foeus, ™

“N Indicates near depth and  F” {u: depdh,
.pu.a._';: N end “FT Vataes are rommded

both of sharpest
bnl-ﬂ%llch. lewhted for J0mm. [emes; 44-46mme. ases yleld practically the seme depth of Rekd,

areas encompassed by a 3% x4%.inch
frame and a 5+ lens Figure 5 (bottom)
was made with a 35-millimeter camera,
focussed at 3% feet, and & 1+ Kkodak
Portra Lens the frame size was 9x 13%
fnches It is shown in Figure 6

1t should be remembered, in purchasing
or making focal frames that the greater
the number the more complex the equip-

ment, They are always easy to use but a
collection of them becomes cumbersome
to carry when photography is done in sev
eral Jocations. It also takes more timo to
fit themn and make adjustments. These fac-
tors can nullify simplicity

Accordingly one useful close-up frame
about 3% x 5% inches with a 5+ lens com
bination, is usually all that need be con
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sidered. This can be supplemented in some

with & medhrm frame of abowt
9x 134 inches, which would encompass
the entire face of a patfent.

The sire of the close-up frume was
established after discussions with phy
sicums 5 to the most useful, single, cJose-
up Beld, Mustrations in medical and sclen-
tific journals were abso reviewed. The rec
ard obtained may be considered #s repre-
senting the normal close-up appearznce
of 2 lesion or object. Same timv objects
will Jook sall (and thus not wmatural ) in
the field selected, but the gross character
Btics will be clearh depkted The ouh
wxy to photograph them am closer ks to
magnify them with much more ehbomte
equipment. This fs bes ond the afms of the
simplified technique and the needs of most
piriciany. When a single frame is vtilzed
t #1 handy to bave it fost epough larper
than the camers field to ohniate the need
for taking it of when the cumers is oaed
in the ordimry way for half length xnd
fulHlength records.

It sboud ot be orerdooked that focal
frames can be wsed, with standardized
(Flgure ™) or exen optimum lightings.
However for them fa particular care must

-

be talen that a shadow of the frame does
not fall in the plcture aren.

Three-view Photography

Regardless of the metliod of view finding
in the simplified technique, it saves time
and simplifies the sstem to adopt three
youtine Seld sires or viewpolnts for mast
of the work.

It is safe to assmme that a physicans
interest in & clinical surface condition, such
a5 2 dermatologic leslon, might be fint
centered on a relathveh small sarea. \ext,
adfucent regions might be examined for
pattem of mvolvement, and, finally * the
mamner in which the entire body 1 af
fected might be observed.

From the foregoing, the complete clini-
cal i from o photographi

dpotnt might be considered to entail
a three view obsenvation of the patient,
inclodmg close-up regional or half length,
and fulllength felds (Figure 111-8, Plate
IV page 35) Then, in recording a gven
case just the views desired need be photo-
graphed—ell three will not alwavs be re-
quired.

Another advantage of standard view
points I that this procedure greatly fadlk
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Sioplied

distance  These factors explain the excel
Jent results obtatmable with most subjects
b the method.

Pbotaflush units are avaflible for all
present-dn miniature cameras and the
are sinchronized b means of the camena

Techargres “
is most relable in operation. Electronic
flash untts for sttaching to the camera can
also be used in the svstern. Some have to
be plugaed futo & power line- others oper
ate on battenes, and still others offer both
features.

shotter The B-C (batten capacitor) tipe For most work the lamp can be about 6
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tates comparison of the records made of
existing and future cases The full length
fleld for children of course will not be as
large as for adults ordinary focussing can
accommodate this difference

The sizes of frames for this method has
been discussed above For single-lens re-
flex cameras, similar fields can be obtained
and the means will depend on the camera
For example the Retina camera yields a
field 5% tnches in the longer dimenston
with the R 1 4.5 supplementary lens and
infinity camera focus The head can be
encompassed in a 15-inch field with the
NI lens and 5-feet focus Without a sup-
plementary lens and at 2% fect focus the
half length records are possible And at
9-feet focus a B-foot patient can be photo-
graphed By limiting the photography to
routine prescribed field sizes, work with
even an elaborute mininture camera can
bo greatly simplified and speeded up

No Darkroom Required

The use of miniature films eliminates
the need for a darkroom for either loading
or processing  Color transparencies aro re
turned from the processing statfon ready
to project as 2 by 2 inch slides Efficient
semf automatic projectors can bo om
ployed, even in lighted classrooms and
meeting halls Such facilities make the
color shide one of the most useful types of
photographic record Black and white il
Justrations for publications in fournals can
be made from the transparencies and from

color negatives or black and white nega
tives Physicians associated with an fnstf
tution having a centralized photographic
department can well avail themselves of
its technieal services

When lights are added, simplified units
become complete photographic installa
tions that can be carried in one hand

Lighting Units

Flash units on the camera are emplos ed.
While these do not lead to optimum light
ing for all subjects they provide a practi-
cal and excellent lighting for geneml medt
cal photography This will be apparent
from the illustrations shown in Plates II
III IV V and VII (page 116) All these
records were made with such a lighting
system  In comparison optimum lighting
methods were employed for Plate I (front
ispiece) and Plate VI (page 115) and for
most of the black and white illustrations

The plates are well worth studying.
There has been some question as to the
adequacy of single lights at the camera
because of the almost axial lighting. This
has grown out of the early days of flash
press photography  However rapid repro-
duction on coarse newspaper stock does
not lend itself to the rendition of fine de-
tail and gradation whercas a good origi
nal print or slide can do this. Another
point to remember is that when the simpli
fied technique is utilized for close-ups the
lighting is no longer axial but is angulated
because of the relatively short subject lens
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distance  These factors explain the excel- s most reliable in operation. Electronic
lent results obtaimable with most subjects  fash units for attaching to the camera can
b the method. also be wed In the sistem. Some have to
Photoflash units are avathble for all be plhigyped into a power line- others oper
present-das ministure cameras and they  ate on batteries, and still others offer both

shutter The B-C (battery-capaditor) tvpe For most work the lamp can be about 6
TARLE M
LIGHTING AND EXPOSURE DATA FOR CLOSE-UP PHOTOGRAPHY
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inches to the side of the lens axis with
rare exceptions (dealt with in Chapter VI)
the bulb should also be above the level of
the lens Ideally the lamp should be ca
pable of being moved from one side to the
other

Electronic flash ringlights are chiefly
useful for lighting cavities (see Chapter
VI ) They can be used for other subjects
succossfully espectally in color work al
though they do not provide quite so much
modeling. A good trdch to keep in mind
when using ringlights or another light
very close to the lens axis is to avold
shooting perpendicularly to anv flat sur
face In this way glare off the subject can
be precluded

A big advantage of using flash illumina
tion for close-ups Is the fact that there is
abundant light This permits the photog
rapher to stop the lens down to its smaller
apertures and thus obtain the depth-of
ficld needed Most clectronic flash close-
up units need no further reduction in
image brightness to provide good expo-
sures Photoflash bulbs yield much more
illumination lLowever necessitating some
means for reducing intensity Utllizing the
faster shutter speeds of precision cameras
accomplishes this end sce Table IIT For
extremely close work, the brightness can
be reduced further by blackening an extra
reflector (on flashholders having detach
able reflectors) with matte black lncquer
When the fast speeds cannot bo synchron
ized with the lamps, o specwal fashguard

can be improvised This s done by lining
one side of the plastic guard (inside) with
thin sheet aluminum. Ioles Jieinch in
diameter can be punched cleanly out of
this baffle and the number needed can bo
found by trial

Utihzing a blackened reflector is an ad
vantage for two reasons besides light rc
duction The bulb alone constitutes a rela
tively small light source which produces
a minimum of highlights on glistening
subjects It also casts sharper shadows
than a bulb in a shiny reflector and, there-
fore, emphasizes texture.

When photoflash Jamps are used closo
to the paticnt it 1s extremely important
that adequate protection be provided for
those present agafnst accidental explosion
of the bulb as a result of the flash  Flash
guards for the purpose are on the market
Some photographers have made their own
shields out of -inch transparent plastic.
These ought not be fitted tight to the re-
flector or the confined gases might break

the guard

ProtorLoop Licrrrve

Tho utilization of photoflood lamps
comes more generally under the con
siderations for sctups discussed in Chap-
ter VI Stace they can be used with focal
frames, however a belef discussion is
warranted here.

A standardized lighting system can be
adopted in medical close-up photography
with focal frames. It Is somewhat more

suitable for recording rounded subjects
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inches to the side of the lens axis, with
rare exceptions (dealt with in Chapter VI)
the bulb should also be above tho level of
the lens Ideally the lamp should be ca
pable of being moved from one side to the
other

Electronic flash ringlights are chiefly
useful for lighting cavites (see Chapter
VI ) They can be used for other subjects
successfully especially in color work al
though they do not provide quite so much
modeling A good trick to keep in mind
when using ringlights, or another light
very close to the lens axis is to avoid
shooting perpendicularly to any flat sur
face In this way glare off the subfect can
be precluded

A big advantage of using flash illumina
tion for close-ups is the fact that there is
abundant light This permits the photog
rapher to stop the lens down to {ts smaller
apertures and thus obtain the depth-of
ficld neceded Most clectronic flash close-
up units need no further reduction in
image brightness to provide good expo-
sures. Photoflash bulbs yleld much more
#llumination however necessitating some
means for reducing intensity Utilizing the
faster shutter specds of precision cameras
accomplishes this end sce Table 11T For
extremely close worh, the brightness can
be reduced further by blackening an extra
reflector (on flashholders having detach-
able reflectors) with matte black lacquer
When the fast speeds cannot be synchron
fzed with the lamps, o special flashguard

can be improvised This is donc by lining
one side of the plastic guard (Inside) wath
thin sheet aluminum Holes 3;4-inch in
diameter can be punched cleanly out of
this baffle and the number needed can be
found by trial

Utllizing a blachened reflector is an ad
vantage for two reasons besides light re
duction The bulb alone constitutes a rela
tively small light source, which produces
a minimum of highlights on glistening
subjects. It also casts sharper shadows
than a bulb in a shiny reflector and, there-
fore, emphasizes texture

When photoflash lamps are used close
to the patient it {s extremely important
that adequate protection be provided for
those present aganst accidental explosion
of the bulb as a result of the flash Flash
guards for the purpose are on the market
Some photograpliers have made their own
shields out of 'sinch transparent plastic.
These ought not be fitted tight to tho re-
flector or the confined goses might break
the guard

PuotorLooo Lrcrmive

Tho utilization of photoflood lamps
comes more genenally under the con
siderations for sctups discussed to Chap-
ter VI Since they can be used with focal
frames, however a bricf discussion is
warranted here

A standardized lighting system can be
adopted in medical close up photography
with focal frames. It is somew hat more
suitable for recording rounded subjects
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ke the bead or breast, pasticularly when
pattern Tather than form by involved, see

rides mould cast shadows. This type of
bghting b more resdlly obtatned with

aton. Hence the flash-holder system s
often more feasible altbongh pot s0 eco-
oorokcal as the nse of hmpe.

The sketches to Figure 9 show pboto-
food setups for small and lasge frames
Data in Table IIT are given oo the basis
of this Hghting system.

General Electric Reflector Photofloods
(No. RFL-2) o Reflector Phatospot
Lamps (\o. RSP 2) make compact Heht
ing setups feasible. However since they
ghe off considerable best — especially
the photospat diomer 15 a
very destrablo accessory  Subject move-

troe in
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subject to movement, the eye cannot
tolerate the brightness of the tungsten
fllumination that would be required for
photography at a small aperture.

A photoflood setup can be made easier
to use if the lamps are attached to the
camerz base. Gooseneck fixtures can be
utilized for providing lamp adjustments

Supplementary Lenses

In contrast toa view type camera, which
is focused at close range by increasing the
lens film distance, most roll ilm camems
can be focused on near by subjects only
by means of supplementary lenses Their
optical power is indicated by 1+ 2+ 3+
the demgnation for 1 2, and 3 diopters *
respectively Supplementary lenses can be
used In combination, one in front of the
other their powers are then added For
example two 3+ lenses yield 6 diopters
Greater powers than this up to 15 diop-
ters are practical with miniature cameras
Unless specially designed lenses are utf
lized, such powers are best obtalned with
single periscopic spectacle lenses which
can be farnished by an optcian and edge-
ground to fit camern attachments

The stronger the supplementary lens or
combination of lenses used the smaller the
field size that can be made to fill the nega
tive Table I shows the sizes of the areas
photographed with 35 mm cameras having
50 and 44 mm lenses when fitted with
T The dio unit of lem power and is 1/F
T

supplementary lenses The working dis
tances and depth of field are also given

Data in the Table aro given for the two
limits of the focusing scale The simplest
way to work is to adopt either limit s a
fired setting and chango supplementary
lenses to suit the fields wanted

One or more supplementary lenses can
be leld in place on the camemn lens by
suitable lens attachments that are avail
able for the purposs If two unequal sup-
plementary lenses aro to be used, the
stronger one should be placed next to the
camern lens

The question is sometimes raised as to
whether supplementary lenses “destroy”
the camera lens definition Actually the
opposite can be true. When a supple-
mentary lens of high quality is placed over
a fine camera lens set at the Infinity focus
the resultant definition is usually better
say at a 30-inch working distance, than
that which can be obtained by focusing
the camera with its own lens at 2%-fect
The reason is that camera lenses have their
best correction at a distance and a reduc-
tion in definition occurs when the lens film
distance is fncreased for closer focusing
Tho differences are more academic than
practical, however because it is difficult to
pick them up in practice. Another factor
is that any form of close-up focusing re-
duces depth-of field so that & small aper
ture is needed and here most lens cor
rections that affect definition are less dom
inant. The crux of the matter {s that good
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supp!emmhr)l:mamnbeuscdwhh
confidence

Deslgning Focal Fremes
There are focal frames, and devices like
distance and centering rods, which ac

As pointed out before the stmplified
tectmique 13 simple and quick in operation
—this does not mean that elaborate cam-
eras und photogrephic knowledge has no

beartog on . The expert can ymle =
B e e e o
one cm equally the
beneh enfoy

hﬁmd‘mlﬂiufnma.ndmp.
port of cold solled steel ox abumimam rods
o camnels. The wnit can be congtrocted
f colapsible form ot fn a tingle phece. In
order to prevent the frame from appearing
in the picture it should be made about 10
per cent barger than the Beld tt s to de-
lineate- this akso belps \o minimize shad
o3 fn the feld cast by the frame. L
staped frumes are even better in this re

4@

spect. The length of the supporting rods
fmthehrgu&nmss}nu}dbemdnthnt
fn use the frame will be located about -
inch awry from the subject. This precludes
having the frame touch patients. How
ever when smaller frames, such as the 17s
x T3tuch, are used, they will have to be
set In the plane of the subject to prevent
abjectiomable shadows from them appear
ing i the feld. The fnlsh and construc
tion of the fmmes should permit steriliza
tion.

To make a frame of a size selected from
data given tn Tables I or II, approdmate
measarements can be worked out on the
basis of the tabnlated fgurerx. However
because of certain optice] factors, the pre-
cive working distance and field size for an
individual combination of camera and sup-
x;hlcnlt.wuhr) lenses must be determined by

A series of frames cmn be made for
specific ses. In medical work with a
minfature camera the following Beld sizes
would cover e large number of specialized
applications 17 ¥ 2u-inches (with & 10+

lens) 3% x5Y%-inches (with a 34 and 24
les In combinstion)  B%x8%-inches
(with & 3+ lens) and 9 13%w-inches

(witha 14 lens )
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Figure Il 10: Maethods of aligning focal frames A A setup for photographing a ruler to

find the actual working distance The square is set beside the undisturbed slanted ruler after

the negalive has been examined for the sharpest Index number; then the worklng distance

measured (on the bench) to the block B8 A plumb bob and spirt level vied to center the lens

in the frame The bob hangs from a hole In a card temporarily put In place of the supple-
mentary lens

-y

about six inches below  the bottom of the
Iens. Rest the far cnd on a larger block
so as to slope tho ruler upward. The
amount of slope should be such that
the figurc on the ruler corresponding to
the working distance sclected from the
Table is about the same height above the
bench as the center of the lens (sco Fig
ure 10) Make a plcture at an aper
ture of about £/4.5. This will limit the
depth-of fleld and thus emphasize the
marking on the ruler that is fn sharpest

focus, indicating the actual working dis-
tance for tho combination of lenses. The
field size can be found v photographing
two rulers at the actual working distance
Tho simplest way to do this is to tapo
them to a wall in the form of a cross.
The cnmera kens should be locuted at
the same height as the potnt at which the
rulers cross, and the camera anis directed
squarely toward tho center of the borl

zomtal ruler Two photof;mr'h’ have to
be made If only one ruler is available—
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spirit lovel. Seat the camers in Hs base
=od attach the Latter to the now upright
supporting rods for the frame Hang the
phmb bob under the center of the
camera lens, an ean way it to substitute
mporartly a circle of cardbourd for the
PP lens and thread the string
through a hole fn ity center  Adjmt the

s &1 follows The camers s gt for the
correct focusing distance, the lem

of the rods to the camera
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Fgure Il 10: Methods of aligning focal frames A A setup for photographing a ruler to

find the actua! working distance The square Is set beside the undisturbed slanted ruler after

the negative has been examined for the sharpest Index number; then the working distance Is

measured {on the bench} to the block 8 A plumb bob and splrt leve! used to center the lens

In the frame The bob hangs from a hole In a card temporarily put In place of the supple-
mentary lens

-

about six inches below the bottom of the
lens. Rest the far cnd on 2 larger block
so as to slopo the ruler upward. The
amount of slope should be such that
the figure on the ruler corresponding to
the working distance sclected from the
Table is about the same height above the
bench as the center of the lens (see Fig
ure 10) Make a picture at an aper
turc of about /45 This will limit the
depth-of field and thus emphasizo the
mnxkingonthcnﬂcrthnthinxhnrpat

focus, indicating the actual working dis
tance for the combination of lenses. The
feld size can be found by photographing
two rulers at the actual working distance
The simplest way to do this is to tape
them to a wall in the form of a cross.
The camera Jens should be located at
the same height as the point at which the
rulers cross, and the camera avis directed
squarely toward the center of the hori

rontal ruler Two photographs have to
be made i only onc ruler fs available—
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fects of camers and subject movement.
Ther are available for power lines or bat

terdes.

While the focal frame setup s primarily
fntended to permbt using the camera in the
hand, a tripod or other support & some-
times vahmble. For example, in making
photographic surveys of the eve ar mouth,
it is time-saving to have the setup fined
and to position ench subject at the frame
fostesd of bringing the camera up to the
patients. For fulllength records, patients
should be placed about 1 foot away from
a plain, dull-finished wall to minimize the
sbadow (see Figare I1-5 Plate 11, page
29} If te finush Is glossy a reflection of the
light mxy be avotded bn placing the pa
tent against the wull and Jocating the
camern 8 feet awny and 4 feet to one
sde In this way the 9-foot subject lens
distance is matntained but the camemn axis
is now about 60 degrees to the wall. The

patient should be posed, of course so that
the area to be photographed faces the
camera. This is demonstrated in Figure
1118 Plate I\ page 35. When hands or
feet are photographed in a clinic, a paper
towel con be used as 2 background. In a
more permanent location blotters or cards
are suitable see Figure I1I-5 page 30

The demonstration In Figure 11 shows
bow to get the most out of the simplified
technique  The aim and shoot procedure
vields excellent results for most subjects.
Evperience will suggest certain tricks that
leed to better records of some conditions
The sdimple method s the hest one to start
with, even for those who wish to go
farther Tt fs also time-saving for the buxy
photographer  Tho main reason for gain
ing photographic proficiency through
learning other teclmbques is to gatna back
ground for handling any and all subjects
with confidence
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Figure 111 173 Even with the simpliied technigue a
little thought can lead to improvement over hap

hazard shootlng Leff the camera was held so as to
direct the lighting along the typkal creases In the

hand of a mongolold boy; they are not sharply de
lineated Right by turning the camera $0 degrees
the light was directed across the creases Thls brought

them out dearly and Incldentally Improved the

composition

—— —

Practlcal Hints

A simplified setup is quite easy and
quick to use There are however a few
ponts that should be kept in mind Fore-
most is the fact that as small an aperture
as possible should be employed for close-
ups so that sufficient depth-of field can be
provided. It is also adviseble to set the
shutter for at least %o second when the
camera is hand held. These factors re-
quire bright illumination—usually photo-
flash. When only a moderate amount of
photography is done photoflash lamps are

-~ TSl
L[~
, - i
-l
Tl 4
J

the most economical. With flash holders
there are no danglmg wires to becomo
twisted and no electrical components to bo
carried around The lighting is produced
by a small battery and midget photoflash
lamps Even when the camern is hand
held, these supplv enough light to permit
photography at an aperture of /22 for
great depth-of fleld

Electronic flash units entail a greator
initial expenditure but the lamps are good
for thousands of flashes Therefore thoy
should bo considered for a busy photo-
graphic program They minimize the ef
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Bk Principles
The behnvior of light mavs and the
puwmuftbelunahnposecvnﬂncm-
ditiors an the methods of using comeras.
Workmg distinces, lens speeds, perspec-
tive, mgle of view covering power, and
depth of Beld are all aspects to photog-
maphv that gradualle become part of the
photogmpher s technical oIl
DMAGE FORMATION The rubject to

amomt of Febt toward the leo that de-
pends on the brichivess of the sabject st
that port. The mave entexing the lem
from emy given dot pass through aod wre
coarerged to form enother dot of Eght—
an imzge. The mge of the cutire vabject
v then be safd to contist of x callection
of dots similar in brightness and distrilm-
tion to the orfgiml onex The posttion
and pature of the image cm be dedaced
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If the ground glass were moved closer

to the Jeus, the point of the cons woald
be cut of and & disk of light, rather than

would be made up ementiallr of
fmaze dots side by side On the other
band, were the film displiced from the
focal plane, the
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The versatlity of view type cameras fm
poscs a need for understanding a few
optical fundamentals The question “How
much lens theory must I have?™ often
arises Happily only a smattering of theory
is necessary for the production of most
medical photographs  But no photog
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LENS PROPERTIES

rapher can confldently carry out all the
assignments that come along without some
knowledge of image formation

This point can be emplasized by con
sidering the amount of photographic
theory that is applied out of habit. Take,
for example the development of a nega
tive. Here the photographer does not
need o command of the {ntricacles of the
latent imnge theory but he does have to
know that the exposed film goes into the
developer first The instructions packed
with the film tell him how long to develop
at 88 F  but what if he hasm t the timo or
means for keeping his solution at that
temperature? Then he applies a little mare
theory—the effect of temperature on de-
velopment

And so it is in handling a camera Every
one knows that the subject must be on one
side of the lens and the film on the other
But a knowledge that goes beyond this is
necded even by tho bax-camera user be-
cause the simplicity of his camera imposes
limitations in focusing and cxposure The
medical photographer who uses more
complex equipment must gradually ac-
quire 2 good practical understanding of
the fundamentals of lens theory In that
way haphazard methods can be avoided
in handling some of the more exacting
problems he meets
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infinite focus i the plne closest to the
back of the bens inwhich an fmage con be
formed. As the focuing distce is mode
Jess thun tofinkts the focal plmes move
farther awar from the back of the lem—
the bellows hus to be edtended. Obri-
owly then, if a cemers [s to be focused
at hrfinty it Erust be comstructed with &
bellows or tube at Jeust a3 Jong a3 the
focal length of 1t normal bens. A double-
extension {two focal Jeoptln) bellows is
required for same-size since
at this scale the tmagre pline i Jocated at
two focal lengthy behind the Jnt (Un-
der thete conditions. the subject-lens che
tunee s abo two focal leneths.)

The focol lensth of 3 bens goneros the
size of the imare For a Bxed subject-bens
drtance the image becames barcer a3 the

focal benpth §s Increwsed. The karger a
nepative &, therefore the looger the focal
Jength of the Fens bas to be for me with
it All lemses of the same focal lencth
vield the same image size at a given dis
tance

Working Distonces

57

When considering the effect of focal
leogth on working distance it should be
remembered that the shorter the focal
length, the shorter is the subject lens dis
tance for a ghen image size However all
cameras with normal lenses require sub-

stantiath the same working distance for

E

feld of a ghen size to fll their negative
areas. Ther are for example nine feet of
distance for a seven-foot field on the loog
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Agure IV 1: Dlagram showing how a point of light on a two-dimensional subject Is focused by

the lens onto a ground glass in the focal plane

It the glass Is moved toward or away from the

lens the point would be iImaged as a circle {doted line) whose size depends on the displace-
ment of the glass

power This 1s governed by the curvatures
locations and refractive indices of the glass
elements Defining the focal length ngidly
is beyond the scope of this book Here 15
a practical definition The focal length of
a lens is approdmately the distance from
the diaphragm to the film when the camera
1s focused on a distant subject, that is, "at
infinity ~ This definition holds true for ord!
nary photographic objectives and wide-
angle lenses but is not applicable to tele-
photo lenses which may have optical nodes
out m front.*

Those in & more thearetscal discusuoa
should comsult Neblette C. B Photograply  Its
Principles and Prectice Ed. 4, New York D ‘an
Nostrand Commpany Inc, &th cd 1859

While the topic is discussed farther on
it is well to understand at this juncture that
the so-called “normal” lens for a camern
depends on the negative size As a gencral
rule & normal lens has a focal length ap-
proximately equal to the diagonal of the
film used in the camere A lens of focal
length longer than normal is a “long focus™
lens for the camern, one that has a shorter
focal length s a “short focus™ lens These
terms are of course purely relative—a
four inch lens is the normal obfective for a
214 x 3% inch camera, yet it is a Jong focus
lens for a 18-millimeter motion picture
camera

FOCAL PLANES 'The focal plane for
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calculats subject-dens distances Flgure 4 subject-lens distance

shws the optical relationships An eagler formmla to work mentally when
Sabject lens distance = photographing at scale sizes is as follows
(—-l 4 1) > focal length Subject fitm distsnce =
mapitfication (magniBeation - 1)2 X focal length
Magnification = magnification

Jong dimension of subject arca “otice that here the distance that &
(The magnification will of course be o mﬁgmxw
Fraction for most worl, sipee it 5 the cameTa. olly
scalle at which the photograph is made.) tog formula can be employed in caleulat

magnification ing the magnification cbiatmable with a
Focal Jength = (———— ) X Jens of a ghen focal bength on a camera
magnffeation 41 of rpecific bellow s extension.

IMAGE
o

st coaviary  HIM
[ MANE

LONG @IRISATE
PANL

Fgure V4; Diogram showing retotion
hp of swbject-lees
weblecilens Sitones v = lons M Mi':m-ﬂ-'ﬁxag Koy v=
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F'lgur. IV-3: Use of interchangeable lenses in 1&-millimeter cinematography of surgery This

lated setup

Its lenses Left to rightt % 1 2 4

tient ; the indsion was five Inches long; the patients

dimension of the negative- 4% feet for a
three foot field and 1% feet for a one-foot
field.

Work in “photogmphically cramped”
quarters, such as utility rooms some radio-
graphic exposure rooms, private offices or
autopsy rooms often calls for short focus
lenses (sec demonstration in Figuro 2)
Another aspect is that the photography of
patients in bed imposes limits upon the
practical height at which the camera can
be located nbove the subject

In recording surgical operations, tho dis

flslds of view obtainable with Cine-Kodak Spedal Camera aond
and 6 Inch  The camera was 10 feet from the po-

height was 60 Inches

tance between the lens and the ficld must
furnish ample spacs for the surgeon. Also
the location of the camera is governed by
the nature of the surgery Somotimes tho
subject lens distance has to be as great as
that between the gallery and the table.
This frequently results in an fmage that is
too small unless a long focus lens is used
Tho cffects of using lenses of varfous focal
lengths are demonstrated with cino lenses
in Figure 3

FORMULAS The following formulas

can be utilized by thoso who wish to
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Magnification —
lens film distance > — focal length

focal length
The lens film distance can be measured
from the dlaphragm position to the film
for practcal accuracy with ordinary
photographic objectives and wide-angle
lenses

Effactive Aperture

In using a lens at close distances it is
necessary to remember the exposure cor
rection required because of the relatively
long bellows extension. The need arises be-
cause the relative apertures marked on the
lens are defined on the basis of its focal
length—the lens film distance for fnfinity
focus When this distance becomes ap-
preciably mecreased by extending the bel
lows the “effective aperture” that results 1s
sufficiently decreased with respect to the
relative aperture to affect exposure The
decrease usually does not have to be taken
mto account until magnifications of %X or
more are adopted In calculating expo-
sures, the effective aperture should be
treated as though it were a new relathve
aperture for ordinary photography

FORMULAS The following formulas

may be used to calculate the effective

aperture and the factor by which the

exporure time should be multipHed

Effective aperture =
lens-film_distance X relative aperture

focal length

tme without
extended bellows

Time with —
extended bellows —

lens-film distanco y
focal length
or
Time with ._ tme without
extended bellows ~ extended bellows
X (magnification + 1) *
Perspective

There is one main aspect of perspective
with which the medical photographer
needs to concern himself—the naturalness
in the recorded proportions in his photo-
graph In a subject photographed from too
close a viewpomt, the parts nearest the
lens appear larger in proportion to the
more distant parts—the effect is called
“foreshortening * On the other hand if &
too-distant camera position is adopted the
subject takes on an unreal, doll like, or
model like appearance. This is demon
strated with the comparisons in Figure 5

DISTORTION Perspective can be & sub-
ject far beyond the scope of this book
However in connection with the medical
aspects of focal length, distortion in de-
lineation is the main concern Such dis
tortion, provided it is not great, does not
detract from the mafority of medical rec
ords However when morphologic as
pects are jmportant, minimization of dis
tortion should be taken nto sceount The
safest peneral rule is to make the photo-
graph from a distance corresponding to
the viewing distance for visual inspec-
tion. With a lens of short focal length,
nted on fts regular camera, the jmago



Figure TV 3 Effect of various subject-lens
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may be too small at such a focusing dis
tance. It would then be desirable to em-
ploy a camera having o lens of longer
focal length.

As a specific example, a lens of about
eight inches focal length is best for stud
ies of plastic surgery of the face Such a
lens gives a good “portraft” quality to the
results and still is practical for general
medical photography It is normally used
on & 5x7 inch camera but is also the lens
of choice for smaller camerns with inter
changeable lenses when records of plastic
surgery are to be made.

For 35-millimeter cameras a Jong focus
lens of 135-millimeters focal length should
be considered for recording such facial
views

Parallax

The aspect of optical parallax with
which the medical photographer is con-
cerned is the difference n view of the
finder and camera lens This is caused by
their separation Since the respective opt
cal axes are made to converge at a rela
tively long distance the views do not co-
incide at close range—the viewfinder “sees”
a different field from that of the camern
lens On some precision camers adjust
able tilting close-range viewfinders enable
the latter to “look down” at the camera
view Simpler cameras (unless equipped
with & finder prism) require the use of
focal frames or centering rods to ensure
coincidence The regular viewfinder is
then not used.

Single-lens reflex camerns overcome the
parallax problem by means of the internal
45-degree mirror Though this means the
camern lens also serves as the viewfinder
The mirror which is between the lens and
fitm s flipped out of the way for an ex
posure by means of a mechanism coupled
with the shutter release

Angle of View

Tt is well known that o camera does not
record on its film all things in front of it,
even though the lens may “see” everything.
The fleld of the camera s governed by the
size of the negative. If the negative area
could be illuminated like the mask open-
ing in a slide projector tho camera lens
would profect a diverging beam of light
Were the beam to be focused at any dis-
tance, the limits of tho beam would out
line the field of view of the camers, at that
distance

Certnin short focus lenses of special de-
sign are called “wide-angle™ lenses Their
purpose is that of imaging wide fields, such
as a section of a Inboratory onto the film
in situatfons not furnishing sufficient work
ing distance for a normal lens A wide-
angle lens has greater covering power and
is used with larger films than an ordinary
lens of the same focal length

Telephoto lenses are a type of long focus
objectives  Their special design howover
permits them to form imnges at lesser lens
flm distances than ordinary lenses of
equivalent focal lengths  Since they are
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always used to cover & narrow angle, they
do not have the covering power of ordi-
mn Jemses. For example a six-inch tele-
photo lens for & 16-millumeter cine camera
would not be suitable for use on a 415-
inch still camera, whose normal lens has a
focal Jength of about six inches.

SIRRCT
AN

Lo i icaing chonger In
v:km-ﬂ.,”am,,_ "’Lﬂﬂnl- ml.l:-

SPECIFICATIONS The angles of view
given io a lens specification are based oa
the dimensions of the Beld for the camera
focused at fnfinitv assuming the use of &
camera far which the lens was primarily
designed. The greater angle Hes between
two lines constructed from the lens to the

9'e of view ond .
n lm].g}‘om:‘_ K-r-;:‘“b

=long d-m,d“mm“"("' d1 == long dimension of

lenves vory
sblect-leny dis
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may be too small at such a focusing dis
tance. It would then be desirable to em-
ploy a camera having a lens of longer
focal length.

As a specific exnmple a lens of about
eight inches foca) length is best for stud-
ies of plastio surgery of the face Such a
lens gives o good “portrait”™ quality to the
results and still §s practical for general
medical photography It is normally used
on a 5x7 inch camera but is also the lens
of cholee for smaller cameras with inter
changeable lensey when records of plastic
surgery are to be made.

For 35-millimeter cameras a long focus
lens of 135-millimeters focal length should
be considered for recording such facial
views

Parallax

The aspect of optical parellax with
which the medical photographer is con
cemed 1t the difference in view of the
finder and camera lens. This is caused by
their separation  Since the respective opti
cal axes are made to converge at a rela
tively long distance, the views do not co-
incide at close ange—tho viewfinder “sces”
a different field from that of the camemr
lens. On some precision cameras adjust
able tlting close-range viewfinders enable
the latter to “look down” at the camera
view Simpler camerns (unless equipped
with a finder prism) require the use of
focal frames or centering rods to ensure
coincidence. The regular viewfinder is
then not used

Single-lens reflax cameras overcome the
parallax problem by means of the internal
45-degree mirror  Though this means the
camera lens also serves as the viewfinder
The mirror which is between the lens and
film is flipped out of the way for an ex
posure by means of a mechanism coupled
with the shutter release.

Angle of View

It is well known that a camern docs not
record on its film all things in front of it,
even though the lens may “sce” everything.
The field of the camern is governed by the
size of tho negntive If the negative area
could be Illuminated like the mask open-
ing in a slide projecter the camem lens
would project a diverging beam of light
Were the beam to be focused at any dis-
tance the limits of the beam would out
line the field of view of the camem, at that
distance

Certain short focus Jenses of special de-
sign are called “wide-angle™ lenses. Thelr
purpose is that of imaging wide ficlds, such
as a section of a lnboratory onto the film
in situntions not furnishing sufficlent work
ing distance for o normal Jens. A wide-
angle lens has greater covering power and
15 used with larger films than an ordinary
lens of the same focal length

Telephoto lenses aro a type of long focus
objectives  Thelr special design, however
permits them to form images at Jesser lens-
Blm distances than ordinary lenscs of
equivalent focal lengths Since they are
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cchpmmt,‘ndded.ruu{t}mphomg—
mphﬂm!hegmrmmgfwtmiuthe
mmb;mufuﬂumkma. The prin-
ciples hino been ghen hero a5 ¢ guide to
the fodictous selection of apparatus.
The photograpber shoukd keep in mind
that long or short focus lenses shoald not
be med mmless there b5 a good reason for
doing so—when in doubt, nse the normal
lems. For exsmple o camera employed for
general wunk, having & four fuch kens can
be utilized to make occasional records of
plistic surgery However a S50-fnch sab-
fect-dens distance should be mantnined for
good perspective and fine-grain film and
dereloper used. The prmts can then be
made by enlargement. On the other hand,
ol equipment be needed matnly for
the photography of plastic surgeny 1t is
better to get & camen with an §-nch lens.
To obxain good perspectrve in photo-
rraphing the eve or moutl, lenses from
four to eight inches in focal length are sug
gested, depending on the camera. A tele
photo lens of about four mches tn focal
length I a good general accessory for min
fture  comeras  having fnterchangeable
kmnbngnmmbemm’pe_
dibe caaes, for the operating room. A 10- or
uMl‘“’h“'Pplluﬂonmmgm]
photogrmphy with a 4x5. or 5+ -inch
camera.

Depth of Held
Slarpoess s one of the most
st i & medical tmportant

graph. Tt
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depends on sccurate focusing, freedom
from subject motion, and the phenomenon
kpown as depthof field. If the backgromnd,
subject, and foreground of mest pictures
are studled it »ill be seen that all parts of
a three-dimensional scene do not photo-
graph equally sharp As a matter of fact
ooly one pline i the camers field can be
focused sharph on the film However cer
tain points closer to or farther from the
camera than a point in the plane focused
upon can be imaged sharply emough to
mtishy the eye. The limits of these pomts
cover a range called the “depth of field.”
This range can be adjusted to accommo-
date various subjects by proper settings of
the camera.

It s of great practical value to know the
depth-of field requirements for & given
subject 5o that pefther too much nor too
little will be provided. Too much depth
may call for the use of an unnecessardh
Jong exposure time with a lkelihood of
subject motion. Too Little would render
fmportant pasts of the subject indistinet

DEPTH CONSIDERATIONS There are
Dumerows fectors gverning depth of
Beid, many of which are applied auto-
matially by the experienced worker
Those of grestest practical fmportance
ml\m-mrlmdbcrefmmd’dm
In outlining these potnts, average view
ing; and printing conditions had to be as
sumed,  otherwise

unusl  conditbons
could be brooght i to refute the state-
ments. For fostance, an 8110-nch en-
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edges of the long dimension of the feld,
the lesser angle covers the short dimen-
slon. They can also be drawn from the
lens to the ends of the negative. Figurc 6
shows these constructions In drawing
them, it was necessary of course, to cur
tail the focusing distance for compactness.
The normal angle of view (greater) for a
medical camera {s about 43 degrees.

Figure 8 shows how n long focus lens
results in a narrow angle of view and how
ashort focus lens increases the angle. The
narrowing of the angle by extending the
bellowvs for 1/1 photography s also in
dicated, thus pointing out the rolo of
ground glass focusing In obtatning accu
rate composition at close range.

Covering Power

Good lenses aro optically corrected so
that they provide sharp definihon over the
film in the cameras for which they are
designed The area of good definition is a
circular patch whose size indicates the cov
ering power of the lens Not only is the
definition involved, but also the brightness
of the image since the intensity falls off
outstde the circle

Obviously the circle must be large
enough to encompass tho negative ares,
that is it must extend over the desired
angle of view This angle is about the same
one with which we scan a visual field com-
fortably without moving the hend-—thc one
an artist, with no limitation 1n “covering
power " generally adopts for naturalness in
Ins painting

FACTORS Con ering power is a property
inherent in a given lens. It does not
change regardless of the camera on which
the lens is used. The angle of view on the
other hand, is a camera property depend
ing on the negative size and the focal
length of the lens being used. It is costly
to manufacture lenses that have the cov
ering power to produce sharp images be-
yond a normal angle of view Accord
ingly it ix only the specially designed
wide-angle lenscs that can have a great
covering power

The size of the clrcle of good definition
increases as the focal length is increased,
so that, with normal lenses the Jonger
their focal lengths are the greater is their
covering power A lens of too short o
focal length cannot be expected to cover
a large negative. As mentoned previ
ously the most useful, practical rule in
this respect is that the focal length of the
lens should be about the same at the
length of the diagonal of the negative to
be covered. The covering power im-
proves as the lens is stopped down.
Therefore when employlng a lens of
scanty focal length (see Figure 2) to in-
crease the angle of view a relatively
small eperture should be used For in
frared photogruphy a short focus lens is
inadvisable since the falling off of il
lumination is cxaggerated in this rather
contrasty technique

Practical Aspects
In these and in other constderations of
the focal length of the lens the expericnce
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ences in the size of the drcles of con-
fresion used a3 a besls for computation.

RANGE OF FOCAL PLANES The cou-
dderation of circles of confudon epters

depth of the subject. This it demon-

different
traced, and the fact that their focal planes
are not at the same distanco behind the

from the front of tho lens, the closer the
Image to the back of the lens.

In Figure 7 it will be seen that the
anglo of the faw is imaged closest to tho
back of the lens whereas the noso s farth-
est awmy The focal planes of the area of
tho temparal fosma, the eye and the chin
He between thete extremes. Sincs the Slm
obviously cannot be placed i all the
focal planes at opce, the camera must be
focused 30 that the fkm coincldes with
the most tmportant plane, in this fustance
let us sy that of tho eye. When this s
done the film cuts the light cones coming
from the other subject points In soch a

than one plne fu the subject sharph
would seem hopeless. There is & saving

&7

g N Ty showd, MMMHHOHBJ-\‘JHM"HWWU' oced In diffes
ng
cn'bcdplﬂnu.r-l-ghdrdnvfmﬁudmﬂvwlomlhn n the

s

Key- ) angle of jaw) T areq of
the dagan, the Image cones h
the cave In an octual inoge.

film plane. The sye wos
temporal fosa, E, eye
ave rot besn Irverted a1
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largement viewed at 12 inches might
show a small amount of tnsharpness (be-
cause of insuffident depth of field) that
would not be noticeable {f the print were
viewed at the more common distance of
20 inches Too an 8x10-inch enlarge-
ment from an entire negatve and one
from a fifth of the negative would show
a difference in sharpness, even at the
averngo viewing distance because of the
different magnifications involved.

(1) Depth of fleld is governed by the
sze of the tolerable chrcle of confusion.
There is 0o sudden transition from sharp-
ness to furziness in the Image; the cdrcles
merely get larger and larger as the image
space behind or before the focal plane is
traversed.

(2) The size of the tolemble circle of
confusion depends upon the distance at
which the prints are to be viewed. A
circle of confusion in a negative is mag
nifled, in an enlargement, to the same de-
gree as tho image, but the enlargement
ts usually viewed at a grester distance
than the contact print. Depth-of field
tables based on circles proportional to the
focn! length of the lens take care of this
effect.

(3) For a given lens used at a given
focusing distance, depth of field increnses
as tho lens is stopped down It should be
realized, however that because the reso-
Jution of lenses becomes impaired at aper
tures of very small dimensions lenses of
shart focel length are so constructed that

d:.eymm)otbeﬁoppeddownmdlcmme
£/ values as those of long focal length

(4) For a given lens used at a given

marked aperture and for prints enlarged
to the same image size, depth of fleld in-
creases as tho focusing distance it in
creased.

(5) Far depth {s usually greater than
near depth. However as the focusing dis
tance is decreased or the aperture i made
larger the difference tends to disappear

(8) Depth of field for some subjects
can be increased by means of s swing
back.

(7) For the same image size on the
film {pot the same distance} and tho
same cffectioe aperture, lenses of all focal
lengths have the samo depth of fleld

(8) For the same focusing distance
and effective aperture, the longer the
focal length of the lens used the less the
depth of field. For example under these
conditions an 8x10-inch enlargement
from & 2%x3%inch negative (made
with the rcgular lens for tho camern)
has moro depth of fleld than an 8§x10-
inch contact print of exactly tho same
subject area.

(9) For prints enlarged to a given size,
all lenses of normal angle of vicw with
diaphragms of the same actual dimen-
sional opening, not murked or effective
apertures, provide the same depth of
fleld For example, a % inch opening is
£/8 on a four inch lens and f/16 on an
eight Inch lens the depth of fleld is tho
same for both apertures but tho four
inch lens permits a shorter exposure.

(10) All lenses of a given focal length
have the same depth of fleld for the same
crele of confusion. Varlations scen in
depth-of field tables are due to differ
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ences in the stro of the circles of con-
fusion wed as & bosis for computation

RANGE OF FOCAL PLANES Tbe con-
sideration of circles of confusion enters
ot the metter of s two-
dimensioml subject (ses Flgore 1) only
in so far a3 focusing is concerned. With
thoree-dimentiemal subjects, bonever mm
additional fector §5  introdoced — the
depth of the subject. This Is demon-
strated tn Figare ™ In this diagram the
cones of light from five sobject points at
different  distances from the kens are
traced, and the fect that their focal planes
sre ot at the same distance behind the
lers s indicated. The focal plane of may

from the froat of the lens, the cloeer the
fmage to the back of the lens.

In Figare ~ it will be seen that the
angle of the jaw iy imaged closest to the
buck of the bens whereas ths nose is farth-
est away The focal planes of the area of
the temporal forsa, the eye and the chin
e betwreen these extremes. Since the film
obrioush, camnot be pliced In all the
focal plines at once the camera mnst be
focused s0 that the fllm coincides with
the most fmportant plinc in this instance
let us s3y that of the eye \When this is
dove the fim cuts the light cones coming
from the other subject potnts in such a
way & to prodoce circles of confusion.
The ponihility of photographing mare
than one pline In the subject sharply
would scem hopeless. There Is a saving

FOCAL FLANES

&7
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factor how cver—unsharpness in a photo
graph s not visible to the naked eyo un
Hl the fuzziness reaches a certatn degree
The amount of unsharpness tolerable can
be measured in terms of the size of the
circle of confusion and depends mainly
on the purpasc of thoe print. For most
medical records the size of the tolerablo
dircle of canfuslon is about 1/1720 of the
focal length of the lens—about 1/200
inch for an 8% inch lens, or about 1/450
inch for a 4-inch one

The flm In Figure 7 can be considered
as cutting the cones from the temple and
chin to form just tolerable circles of con
fusion The temple and the chin are
thercfore just within limits of the depth
of field, and will photograph sharply On
the samo basis tho cones from the Jaw
and the nose are cut to form circles of
confusion that arc too large to bo toler
ated thercfore theso parts of the tubject
are bevond the depth of feld and will
photograph slightly fuzzy Since the cye
1s the object focused upon 1t will be re-
corded sharpest

RELATIVE APERTURES A question
that logically arises at this juncture is
“Can the jaw and the nose be brought
within the depth of field? Thoy con—
the depth of fleld can be varied by chang
tng the size of the diaphragm opening in
the lens. Why this is so can be seen by
comparing the two drawings in Figure 8

Notice the difference between  the
shape of the light cono produced by a
wido-open lens and that produced by the
same lens stopped down In the latter in

stanco the cone fs 2 more slender one and
any circle of confusion In a given planc is
correspondingly smaller  If upper dishs 2
and 3 represent fust tolerable drcles of
confusion then the depth of focus s
sald to bo the range from 2 to 3 (The
depth of field would be the distance be-
tween objfects whoso focal planes corres
spond to these limits in the depth of
focus ) Since lower disks 1 and 4 aro the
same stzo as upper 2 and 3 stopping
down the lens has increased tho depth of
focus to the range between 1and 4 This,
of course has increased the depth of field
correspondingly  Figures 9 and 10 (Plate
V page 38) show practical applications
of this cffect

FOCUSING DISTANCES Depth of
field also depends on the lens subject dis
tance, increasing as this distance is in
creased  The renson lies In the way In
which the distance from the lens to foenl
planc (bellows draw ) varies as the focus
ing distance is changed.

It #s well known that changes in the
bellows eatension of a camera have to be
greater when focusing at close range than
at a distance  For example with a given
comern it may take 1/10-inch movement
of the Iens toward the flm to chanpe the
focus of the camera from an object at
threo feet to one at five feet, wherens only
a barcly pereeptible shift would be
needed to change tle focus from 15 to 17
feet. Yet the focusing distance b altered
by two feet In each instance If the 1/10-
inch shift were made from the 15-foot
position of the lens, the focus of the
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cxmera would be changed to very distant
objects.

These facts mesn (1) that the focal
plimes of two objects separated be e ghen
distance would be farther apart with a
shewt focusing distance than they would
with & bong cve (2) that focal plancs,
separated bv & ghen spacing. contribut

BAPHIAGM  LENS
-

Beld. The grometric principles fmohed
are {lhustrated in Flgure 1L

FORMULAS  The following formmlis
will allow the photographer to calcnlate
depthof ficld Bgures.

Adopting a fixed circle of confusion
\ear limit of depth of feld (measured
from camera lens) =

HXu
Hi (u—F)
Far limit of depth of feld (measured

FOCAL P1ANES

- gl
T

&9



FAgure IV 9: Demonstration
of depth of fleld effects
Metal balls were glusd to
specimen to provide ls0
lated points of light to show
size of drcles of confutlon
Crosied human holis show
tooth focused upon {arrow
points to ball In same
plane) Single halrs on the
other testh provide easy
detectlon of ranges of
depth of fleld A Marked
aperture f/8; 1/1 scale
Note Increasing size of
circles of confuslon on both
sides of taoth In focn and
corresponding furziness of
other teeth & Marked
aperture /45; 1/t scale.
Note that Increased depth
of flald has equalized drcles
of confuslon and sharp
ness of testh C Marked
aperture 1/32; 1/2 wcale
with one quarter the ex
posure given the center
negatlve enlarged 2X
Notice that depth of field
Is slmilar to that of B
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from camen lem) = Adaptiny a circdde of confusion that is &
HXu fraction of the focal kength of the lens-
—~{u-F Near limit of depth

F = focal length of lens of Beld (measred _  gfpan e

f = farumber of relutive apertore from plane foowed T ¥ Gt @

H == hyperfocal distance upon)

u = distamce for which camers & fo- Far Emit of depth of

cused de(mmsun-dﬁmn__ ot tm o

d = dameter of circle of confusion plane focured upon) = L=y tan &

Hyperfocal di u = distance focused upon

H= F? ¢ = angulxr size of circle of confusion
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Rgure IV 12: Typlical depth of fleld problems in medical photography A Utillzatlon of oblique
viewpolnt to show contours of affected and normal aspects of patient for comparison 8 Close
up of obliquely posioned member

of are [tan 2'= 00038] or approd
mately F/1720)

L = effective diameter of lens = »f

Practical Hints on Depth of Fleld

Some suggestions arc offered here on the
practical application in medical photog
raphy of the factors involved in depth-of
field considerations If systematically fol
lowed the procedures become a habit and
the inclination to “cross the fingers™ when
depth-of field problems ariso gives way to
self-confidence

As a first step the total depth required
for the subject is estimated or measured.
Then the focusing distance governed by
the scale size desired, is decided upon
Depth-of field tables indicators or calcu
lation are next consulted to find the rela

tve aperture that will yleld the necessan
total depth (Illumination strong enough
to allow the required exposure time at that
aperture must be furmshed ) From the
figures for near and far depths the plane
in the subject that should he focused upon
is selected

Focusing is most easily done at full aper
ture (with the lens “wide open™) hecause
the bluntness of the light cone makes the
transition from sharp to fuzzy quite defl
nite The adequacy of the depth of field
at the final aperture can be cheched on the
ground glass if the image is bright cnough

It often happens in medical photog
raphy especially in close-up work that
some juggling of factors, coupled with en
larging can provide more depth of field
than may seem possible at first glance For
exnmple suppose an cxposure time of two
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seconds b undesinbly Jong for 2 1/1 pho-
mtphand\r\hmquurdbeumethe
{Trmination carmot be made stronger and
the dems has to be stopped down to i
cmallest sperture to provide sofficlent
depth. How can a shorter etposwre be
prwldcdwlthmtdmmnngﬁ-cdrpthd
feld?

The answer Is that & %-second expasure
can be given if the effective aperture and
focusing dfstance are Increased This i
dane by photographing at 1/2 seake and
setting the marked aperture ooe stop
harger In this way the effective aperture
s increased by two stops, yet the depth of
Seld has not been reduced, berause of the
grester worhng distance A prectical ex
ample of this principle is shown in Figure
9 Here & common depth-of feld problem
i medical photograpin —~that of recording
oral conditipns—ts gmalated. It will be
noted that equivalent depth and a foar
tones gain in shutter speed are obtatnable
when 1/3 sale instead of 1/1 soule 1s
rdopted, Prints of the came size were ob-
tatwed, of course, by ealarging the 1/2-scale
Degative twice a3 much as the 1/1.acele
negatives. A word of warning. the expedi-
ent of redncing the tnage size mast not be
curried a0 far thet the image becomes too
nmﬂmdmmpmrm}rrwkamcm
properties of the Bim may fterfere with
the sharpness in the enbargement.

When Jenses of several focal lengihs are
- ft 1 theoretiaally sdvimble to
select the lens with the shortet focel

length wheneves mastmmn depth of field
fs peeded. From a practical standpoint,
however the advantages are greatest with
Jenses having focal lengths of 100 milli-
meters or less. This factor s useful ondy
when enlargements, ot enlarged transpar
encies are made and distortion must often
be cansidered (see page 60)

When a definite scale sire is adopted for
the foage, mather than for the finisbed
print, ft does pot matter which lens Ix
choten, becswe the depth of field is the
mme for al-an bmportant polnt swhen
negatives for contact printing or trans-
parencies for direct viewing are made.

Subject matter can sometimes be ar
ranged to lie within an available depth.
When barely enough depth of feld can be
provided wnder wny ciroumstances it is
better to adjust the focus in soch a way
thet the front of the rabject Is fasored

7

Figere IV 13, Diogrem shawing how 1o swi
e ctmara-bock for Increadng depth of el
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Agure IV 12 Typical depth of fleld problems In medical photography A Utilization of oblique
vlewpolnt to show contours of affected and normal aspects of patient for comparlson 8 Close-
Honed b

!
YPpP

up of obliq

of arc [tan 2 = 00058] or approd
mately F/1720)
F

L, = effective diameter of lens = %

Practical Hints on Depth of Fleld

Some suggestions are offered here on the
practical application in medical photog
raphy of the factors involved In depth-of
field considerations. If systematically fol
Jowed the procedures become a habit and
the inclination to “cross the fingers™ when
depth-of field problems arse gives way to
self-confidence

As a first step the total depth required
for the subject is estimated or measured
Then the focusing distance, governed by
the scale size desired, is declded upon
Depth-of field tables indicators or calcu
lation are next consulted to find the rela

tive aperture that will yicld the necessan
total depth (IMlumination strong enough
to allow the required exposure time at that
aperture must be fumished ) From the
figures for near and far depths the plane
in the subject that should be focused upon
1s selected

Focusing is most casily doncat full aper
ture (with the lens “wade open™) because
the bluntness of the light cone makes the
transition from sharp to fuzzy quite defl
nite The adequacy of the depth of field
at the final aperture can be checked on the
ground glass if the image Is bright enough

It often happens In medical photog
raphy especially in close-up work  that
some juggling of factors coupled with en
larging can provide more depth of ficld
than may scem possible at fArst glance For
example suppose an exposure time of two
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SCALE AXD VIEWPOINT
POSTXG

Torso

Chest

Arm

15

Leg

Mouth

Genftalia

Bedoases

Head

Eves
CLIXTCAL FOETRAITS
HANXDLING PATIEXTS
EELEASES
SERIAL XECOMDS
THOTOCRAPEIC COMPANORI

LRRSBRIALLLAD

I wmxcres the subject before the cam-
em, the distnce needed to vield the de-
sired magnification or scale has to be con-
sdderrd. Then # is necessany to position
the patient for obtaining the correct view
This shoald be done in o manmer that pro-
\ﬁnm(uﬂnndnndincniurtbepn-
et

To carmy out thete procedures the pho-
tographer mst not caly know the photo-
graphic technique but akso how to |
his subjects patiently Avother aspect s
tnt when follow-up photograpbs are Heh
©f wre it i extremelv ne to
untform procedures. T‘*‘“l}mldmmdl

POSITIONING AND HANDUNG

not onh to positioning. lighting. and back
ground but also to flm, exposure and proc
essmg. In this way comparisan pictures
of chmicst accuracy are assured.

Scale and Viewpoint

Obviowh the scale should be wmiform
for a serles of photogruphs depicting pro-
gressive changes.  Furthermore o com-
parative studies of the characteristics of a
disease as ft appears in many paticots the
observer can more readily orient himself
with respect to the peculiarities of the in-
dividunl cases if all of the photoprapta are
mode ot 2 definite scale

For the photograph of such conditions
as skin disenses, in which a widespread
area is affected, at Jeast three different
scades s be required-frst, @ full view
to tndicate location and estent of patho-
Jogic ereas, second, a moderateh clme
view to show the general visual aspect of
the condition third, an extreme close-up
to reveal fine details.

*When the comect mbject fim distance
for u desired scale hos been determined, a
thark can be made on the Boor to indicate
the position of the camera for subsequent
work at that scale. presupposing. of course,
a fixed smbject position. Scale sizes can be
d.:-termim:dfrmncn!.c-ul.:xur.\-m(n_-‘,(;].,:qntr
TV or el b focustag » yardstck on the

s
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rather than the back. Slight fuzzmess of
details toward the background can be
tolerated but prominent details in the fore
ground in most wstances should be sharp
Obviously close and unnecessary detall in
the foreground should not be included m
the fleld of view

Quite often sufficient depth of field can
be provided for the subject but not for the
background. This can lead to blotchy ef
fects, especially In laboratory and operat
ing room scenes where it is not always
possible to use a smooth background
Therefore, it is desirable to elmminate a
clutter from behind the subject otherwise
distracting blobs of light may appear on
instruments having white components or

brilliant catchlights If the background
objects all have about the same tone and if
the {llumination is kept away from them as
much as possible to minimize contrasty
shadows, the lack of definition in the back
ground is advantageous because the sub-
ject can stand out by virtue of its sharp-
ness

When photographing an obliquely post-
tioned subject, such as the foot ar chest
(Figure 12) a swing back camern is deslr
able Tho back should be swung so that the
planes of subject and film all converge off
that side of the subject nearer the lens,
meeting in tho plane of tho lens board
This is demonstrated in Figure 13
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c-lhnd.nmhx}nuldkn\cdmuwth
Yocality of closeup regloms. In general,
this ks eass—the neckifne, shoulder asilla,
nipple umbilcus, elbow knee wrist, and
anlle all provide readily identifiable areas.
The back presents some difficulties bt the
cervical the scapula and the
ghuteal fold belp to overrome them For
estreme close-ups a fetish ought not be
made out of this desideratum, however
because a few words In a caption or ke
ture can establish the location—"lesion on
the thugh, for eample If the groin were
included here, detall o the lesion mav be
photographed at too small & scale

For posture studies it & imp to

Alermatneh  background grid lines can
be manuslh extended across the bodv on
the finished print.

Facial surgen or other treatment m-
yxﬂlhenced{cx:plastng‘mmﬂt‘
pose and lighting upam the “before™ photo-
graph so that the identicallh aranged
“after” record can gne & good fmpression.

The following specific posmg sugpes-
tions are worth keepmng I mind. Many
can be implemented with & suitable chair
see Figure 2

Tomso

The four postbons that may be assumed

1

photograph & plumb line within or fust
outside the area of interest. In this wan
the sides of the picture can represent &
troe vertical and thus anv body list can
be detected. The phunb can be

eoth sttached to the cefling and lowered
wheu needed. Alternativeh ft can be hung
from a movable support, see Flgare L
Fndudalgﬂsmmmmfm

p pht of the torso or the abdo-
men, tn order of their ease in lighting, are
standing erect, sitting erect on a stool,
semirecumnbent in a wheel chatr and su
pme or haterally recumbent in bed. For
photographing the saterior and hteral as-
pects of the thorax, efther erect pontion
15 good. A standing paticnt can be steacied
by having him grasp the back of & chair
at his side

Caost

In photograpting clavicalar axillary
end mammun regwns, the sitting-erect
postute f3 best since subject motian & rele
theh ean to control To show the axilla,
the arm should be ralsed i maximum ex
teamon, the foreasrm can be rested acr
the 19p of the head for comfort and stead
vess. To provide best presentation of the
areolar wreas of piotic breasts, the patient
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ground glass and measuring its image size
With cameras having no focusing bacl the
stick can be photographed and the nega
tive image measured

For scales of 1/1 to 1/5 it is best to
measure the subject film distance each
time or to scratch a fine line indicating cach
scale on the camera bed The reason for
this is that photography at these scales re-
quires more accuracy than s obtarnable
with floor marks

In arriving at o given scale during the
focusing procedure the back of the camern
should be placed at the correct distance
from the patient the camera should then
be focused by moving only the lens front
When marks on the camera bed are uti
lized as scale indicators, the lens film dis
tance preferably should first be set and
then the whole camera and its support
moved until the subject is in focus For
close-up work, such as at 1/1 scale the
required bellows draw should always be
set and focusing done by moving the cam
e

The position of the camera generully
should be such as to provide a slightly high
viewpoint for the photograph In examin
ing a patient, the physiclan usually raises
a member ar he stoops, to place the area
of interest fust below eye level Accord
ingly itls natural to adopt a camern angle
that will yield about the same perspective
Of course In regions such as the back a
compromise has to be made because if the
camera were just higher than the shoulders

an excessively high viewpoint would pre-
vail for the buttocks A position somewhat
higher than the center of the reglon can
nevertheless be adopted For the back,
the base of the scapulac provides a good
hefght  for the combined thorax and 2b-
domen, the sternum offers & suitable level.

Posing

It is desirable to obtain the cooperation
of the patient so that the best position for
steadiness and for adequate lighting of 2
specific area can be achieved The position
of the patient as it affects the use of a
suftable hachground must be considercd
too

Records of plastic surgery particularl
must be carefully positioned for accurate
comparison The surgeon should decide
which anatomical plane should be gener
ally presented to the camerz The angle
between the subject lens axis and the
plane selected should then be determined
and noted for subsequent records. In any
event it is desirable for the photographer
to study the planes and aspects of the en
tire body He can then direct the camera
perpendicularly to such planes or at stand
ardized angles to them

The basic approach to posing is to de-
cide upon the aspect and then to armnge
the patient and camern in the manner most
suitable from the standpoints of comfort
convenience and hachground Neverthe-
less. the photographer should be alert to
other needs. Whenever possible anatomi






78

The Photography of Potienh

A eccusary device for posture and morpho-
plumb llne Is a n devlc pos! al
Fgure V 11 o



il
Basitiosing owd Hordlisg

A hanging banner on o dowsl rod provides a bockgroand for the breaibs
rypedor views. This cun be wifed with the patient stewding o sitflng ond covens ditrocting
etwise Infrode. wmocther than an opron or dothes crownd the

photogrophy The backgrownd should
bright

Hock doth s deslrable. The bockground
orp Hee ot the rod level

t

should rest both arms across the top of the
bead

She should tale a deep breath and bold
it, emless the condition at explration is to
‘be recorded  For serhal records
mipston of expintion thould be exstab-
Iished consistently 1t should akso be poted

i

nens of the doth. For cleatly out

50

that the female beeast is not perpendicular
to the coronal plases of the body there-
fore direct views of single breasts require
that the patient be turned sideways to
some degree in order to center the nipple
oa the orgen

Tafetior views of the breast can best be
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A h banmer on a dows!| rod provides o bockgrownd for the breash
in wparor views. Thh can be utilized with the patient stondlng or shiing and coven dhtracting
n

trede, The clath s smoother Hhan an apron or dothes around the

nted revgical cloth con be waed In cotor photography The background should
be no dorker than half or beighter thom twice the brighteess of the doth. For deorly oot
kning the breath

in black-and white phatography a black doth s desirable The bockground
thowld teen be bept dark to avold @ sherp e at the rod level.

shoudd rest both arms across the top of the  that the female breast Is not perpendicular
head to the coronal planes of the body there-
She should tale & deep breath and hold fore direct views of single breasts require
i, uolers the condition at expiration is to that the patfent be turned sdevmys to
some degree in order to center
inspiration or expintion should be estab-  on the organ. the ipele
lished consistently It should abo be noted Inferor viens of the breast can best be
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made from the foot of a bed or table bear
ing the patient Superior views require
somewhat more preparation The patient
should lean forward and place her hands
behind her back or on her hips  If she can
not bend over standing, she can sit down
and grusp her calfs The breasts should
hang just above the knees The head
should be tilted upwards so as not to inter
fere with the camera An apron of suitable
tone and suspended from a stick (after the
fashion of a hanging banner) can be tied
around the waist to provade a background
see Figure 3

Arar

‘When some aspects of the upper extrem
ity are photographed, the arm should be
allowed to hang downward with the pa
tient leaning sideways toward the member
This measure prevents the side of the
body from obtruding into the field of view
It is sometimes necessary to steady the
arm by resting the finger tips on a firm ob-
ject such as the seat of 2 chair (See Figuro
4) Most views of the hands can be ob-
tained by resting them on a bench covered
with a background cloth

Lxc

A standing position is best for all pho-
tography of the lower extremities Present
ing most aspects entails no special prob-
lems in positioning the patient However
the camera should not be pointed down
ward except for recording the fnstep In

stead the camem should be lowered or the
patent raised by having him stand on a
platform or box (steadied, of course)
about two feet lngh In photographing the
medial aspect of the thigly, the most satis
factory method is to turn the patient side-
ways and to rais¢ the intervening leg. The
patient can be steadied quite readiy if
the extended foot is placed on the scat of
a chair and the patient is supported from
bohind It is also possible for an assistant
to bear the weight of the extended foot on
his knee and to steady the patient by
grasping both hands Figure 5 was made
in this way

Should the condition of the patient pre-
clude a standing posture for photography
of the legs, n supine position is often feas
thle For photographing any aspect of the
thigh and for the posterior aspect of the
lower leg the extremity can be rafsed os
far as possible and stcadied by an assistant
For photography of the lateral medial
and anterior aspects of the lower leg tho
member need not be extended but the
knee should boe drawn up as far as possible
in order to simplifs dirceting the camera
Injured paticnts usually necessitate a
prone or laterally recumbent position
Care should be taken to move an unin
jured member out of the field if possible
Plantar views of the foot can be made with
the patient pronc or supine the former
presenting  less  background  problems
Sandbags are quite helpful In immobiliz
ing the lower extremitles.



Rgurs V4: Tha upper axtremity con be steadled by placieg
the fingec tipa o hand ow the thool. Tha latter becomes un

obirusive ogoinst o dark bockground. Ahernattvely the ssot

tan be covered with a cloth with a lone or color simllar to the

backgrownd
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and with the maximwn comfort for the
patient

Eves

To avoid blurrmg, the eye must be per
fectly stfll during the moment it is being
photographed  yet some eyes are so sensi
tive to the light that they will deviate
despite the patlent s cvery effort The ap-
prehensive patient may be rapidly rotating
the eyo from one position to another and
he must be closely watched until the ex
posure can be made during a brief moment
that the eye is still One way to obtain
fixity of the eye is to have the patient look
at his own finger placed for him by the pho-
tographer in a position beyond or to the
side of the photographic fleld. With the
eye intently fixed on the finger while
the photograph is being made the proprio-
ceptive sense reinforces the voluntary will
power The patient should always be in
structed to look in the direction that
causes the eyeball to rotate until the path
ology 1s visible from the camera viewpoint
and details are not obscured by the corneal
reflections. (See Figure VI 9 Plate VII
page 116)

If the lids must be held apart, specula
should not be used because of the bnght
reflections from thelir surfaces The fingers
of an assistant are best, but brightly
colored nail polish should be removed 0
that the fingernall will not dominate the
picture  If it is necessary to retract the
lids, cotton tipped applicators or muscle

hooks can be used. Figure 6 shows an cye
setup

Clinical Portralts

An aspect of clinical pliotography often
overlooked is the provision of pleasing in
formal “portraits™ of patients before and
after treatment Yet all that is needed is
an application of a few simple rules. These
are equelly useful in making institutfonal
portraits of personnel and students, which
is an important part of the medical pho-
tographer s work.

The “after” record is intended for dum
onstrating a good personal appearance
usually in contrast to the poor appearance
before treatment. Since many such com
parisons are shown to the patient as a
practice-building service the “after” rec-
ord (at least) should present a pleasing
personality Patients don t like the fdea of
unflattering shots of themselves being In
the files (Figure 7) The “before” record
should, therefore be planned along with
the last and the needs of the final picture
kept in mind so that the comparison can
be valid The approach should be that of
obtaining a pleasing ltkeness of the patient
The photographer should not be deterred
by the exacting requirements of profes
sional portraiture for this is not his aim
The portrait photographer uses lenses of
relatively fong focal length and this avolds
the facial distortion from foreshortening
that occurs at close subject Jens distances
with lenses of short focal length The pho-
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togtpberfornphsﬂcmgeondnesnct
make the same efforts in this respect, but
be usuall ldophumdn:dwbitdlrm
distance of 50 inches for a “matural” per
specthe. Such a distance however i3 not
abwavs practicsl for minlature color shides.
At 50 inches, the average minhature camera
accepbhﬂ:ﬁddddewmethmtnﬂ
the length of a patient. To permit smaller
Belds at relativel gre:tdigmcc,kmg
focts Jenses have been provided for the
more versatile minkture cameras. Such
lerses should be definiteh considered, be-
case with them 2 natural record, encom-
passing mainh the face with part of the
shoulders for support, can be made On
the other hand, the 50mm lens should not
be med closer than 30 inches, or distor
tions will become too moticesble At this
distance the portrit inclodes 3 greater
area than fust the head and shoulders, bot
the efeet {s more pleasing than a distorted
clote-op.

4n exception to the latter d

down for 8 background. It can be bung
from the ceiling or wall on a wooden sup-
po-rLAwblteoncscr\uuthebedgm
m}-pm'poselnclgrmd—in\ummbe
varled by the amount of light thrown on
it For color work, there are available
shades In pastel colors. Pale blue-green is
ngood(mefurt}lhvmrk

When the shade 13 3 feet behind the sub-
fect, it 1t wsualh possible to prevent sharp
shadows of the patfent from falling on it
Also = white shade located at this distance
and with po extra light directed upon 1t
will usally be of the destred tove value.
The background con be made relatively
darker by increasing its distance from the
patient, or by moving the lights closer to
the patient. It can be made lighter by
utilizing a kmp for fuminating the back
ground specificallh or by brivging it closer
to the subject, or by moving the lights
farther awy from the patient.

lu general, light hair calks for a slighth
derker

back

ton oceurs In records showing the results
of trestment for acne  Here, the side of
the face is photographed and foreshorten-
013 not a5 ooticeable  And if much more

Stce the patient is usually full clothed,
with thoes on, it is desirable to keep traffic
off the platform or base {n front of the
Ribr stodlo baclground. Therefore o
mnﬂclr-rircdonnnbenﬁ]izcdfupm
traitare and & matte window shade pulled

ground than the face tomes
and dark bair Hghter tones VMeter read
ings can be made to compare the bright
mess of background end subject, or the eve
mnbehlhedtomkcnnhmmﬁ,
A good general rule 5 to Nght the back
ground % to 2 times o5 brightl as the £l
tn ride of the Highted face to vield dark or
bright contrasts, respectiveh

Lighting tn general will be taken up tn
the next clapter Bat while an the sub-
fect of partraiture it seems most practical
mdeﬁckmlomtkhhwph of
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and with the maumum comfort for the
patient

Eves

To avoid blurring, the eve must be per
fectly still durmg the moment it is being
photographed yet some eyes are 5o senst
tive to the light that they will deviate
despite the patient s every effort The ap-
prehensive patient may be rapidly rotating
the eye from one position to another and
he must be closely watched until the ex
posure can be made during a brief moment
that the eye is still One way to obtain
fixity of the eye is to have the patient look
at his own finger placed for him by the pho-
tographer in a position beyond or to the
side of the photogrmphic field With the
eye intently fixed on the finger while
the photograph is heing made the proprio-
ceptive sense reinforces the voluntary will
power The patient should always be in
structed to look in the direction that
causes the eyeball to rotate until the path
ology is visible from the cmnern viewpoint
and details are not obscured by the corneal
reflections  (See Figure VI9 Plate VII
page 116 )

If the lids must be held apart specula
should not be used because of the bright
reflections from their surfaces The fingers
of nn assistant are best, but brightly
colored nail polish should be removed so
that the fingemail will not dominate the
plcture If it is necessany to retract the

lids cotton tipped applicators or muscle

hooks can be used  Figure 6 shows an eve
setup

Ciinical Portraits

An aspect of clinical photogmphy often
overlooked is the provision of pleasing in
formal “portraits™ of patients beforc and
after treatment  Yet all that is needed is
an application of a few simple rules These
are equally useful in making institutional
portrauts of personnel and students which
is an important part of the medical pho-
tographer s work.

The “after” record is intended for dem
onstrating a good personal appearance,
usually in contrast to the poor appearance
before treatment. Since many such com
parisons are shown to the patient as a
practice-building service the “after” rec-
ord (at least) should present a pleasing
personality Patients don t like the idea of
unflattering shots of themselves being in
the files (Figure 7) The “before™ record
should, therefore be planned along with
the last, and the needs of the final picture
kept in mind so that the comparison can
be valid. The approach should be that of
obtaining a pleasing likeness of the patfent
The photographer should not be deterred
by the emcting requirements of profes
sfonal portraiture for this is not his aim
The portrait photographer uses lenses of
relatively long focal length and this avoids
the facial distortion from foreshortening
that occurs at close subject lens distances
with lenses of short focal length The pho-
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¥ for a phstie surgron does not
ﬁpzmeﬂamm‘hhmb“t
lie usually adopts # standard sublect lens
distance of 50 inches for & “natural” per
spective  Such a distance however is ot
abrays practical for minlature color alides.
At 50 inches, the average miniature camera
accepts tn t13 field of view more than hall
the Jength of a patient. To permit emaller
ficlds at Telatively great distances, long
focus beuses have been provided for the
more vermatile minfature cameras. Such
lenses should be definiteh considered, be-
cause with them a patural record, encom-
passing puainly the face with part of the
shoulders for support, can be made Omn
the other hand, the S0mm Jens should not
be wsed closer than 30 inches, or distor
tions will become too noticeable At this
dbtence the portralt incindes & greater
l&:émmlhehndmdshmﬂdmbm

ect fs rore pleasing than & distarted
closerp.

An exception to the latter d

down for u background. It can be hung
from the celling or wall on a wooden sup-
port. A white one serves as the best gen-

bockground—ts tone can be
varied by the amount of light thrown on
it. For color worl, there are availablo
shades in pastel colors. Pale blue-green is
a good one for this work.

YWhen the shade i1 3 feet behind the sub-
fect, 1t {x usually possible to prevent sharp
shadows of the patient from falling on it.
Ao, a white shade located at this distence
and with po eatra light directed wpon it
will usoalh be of the desired tone volue,
The background can be made relatively
darker by increasing its distance from the
patient, or by moving the lights closer to
the patient. It can be made lighter by
utilizing a lamp for Muminating the back
ground specticall or by bringing it closer
to the subfect, or by moving the lights
farther sway from the patlent.

In general, Yight hajr calls for a slightly

tan occury in records showing the results
of treatment for acne  Here the side of
the face 5 photopraphed and foreshorten
(?gur}:taﬁdm\kmbk And if much more
than and neck s deploted,
detafls of skin texture become bt e
Since the patient fs nrually clothed,
ﬂ\hi‘mmﬂhdﬂmhklf:{)@mﬁc
of the phtforn or base o fromt of the
regular stodio background. Therefore a
nmncknrrcdonanbeuiﬂhrdfurpa
mmmudlmue"h\dmrdndepuﬂed

darler bockground than the face topes,
and dark hair lghter tonex. Meter read-
ings can be made to compare the bright
ness of background and subject, or the eve
can be trained to make such comparisons.
A good geveral male i3 to light the back
groond % to 2 times ax heightly as the fll
in side of the lighted face to yleld dark or
iﬂ@kwnmnx,rﬂpecd\ﬂ)

U@ﬁnglngennnlwﬂlboulcnuvln
the next clapter But while on the sub-
fcvtofpormhumnmun:tmcﬁul
mdeﬂlﬂemlob'ml}ﬂsxpcdalp}muf
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and with the maximum comfort for the
patient.

Eves

To avoid blurring, the eye must be per
fectly still during the moment 1t is being
photographed yet some eyes are so sensi
tive to the light that they will deviate
despite the patient s every effort The ap-
prehensive patient may be rapidly rotating
the cye from one position to another and
he must be closely watched until the ex
posure can be made during a brief moment
that the eye is still One way to obtain
fixity of the eye Is to have the patient look
at his own finger placed for him by the pho-
tographer in a position beyond or to the
side of the photographic field With the
eye Intently fixed on the finger while
the photograph is being made the proprio-
ceptive sense reinforces the voluntary will
power The patient should always be in
structed to look in the direction that
causes the eyeball to rotate untl the path
ology is visible from the camera viewpoint
and details are not obscured by the corneal
reflections  (See Figure VI 9 Plate VII
page 116 )

If the lids must be held apart specula
should not be used because of the bright
reflections from their surfaces The fingers
of an assistant are best but brightly
colored nail polish should be removed 10
that the fingernail will not dominate the
pleture  If it is mecessary to retract the

lids, cotton tipped applicators or muscle

hooks can be used Figuro 6 shows an eye
setup

Clinical Portraits

An aspect of clinical photography often
overlooked is the provision of pleasing in-
formal “portraits™ of paticnts hefore and
after treatment Yet all that is needed is
an application of a few simple rules. Thess
are equally useful in making institutional
portraits of personnel and students, which
1 an important part of the medical pho-
tographer s work.

The “after” record is intended for dem-
onstrating a good personal appearance
usually in contrast to the poor appearance
before treatment Since many such com-
parisons are shown to the patient as o
practice-building service the “after” rec
ord (at least) should present a pleasing
personality Patients dont like the idea of
unflattering shots of themselves being in
the files (Figure 7) The “before™ record
should, therefore be planned along with
the last, and the needs of the final picture
kept in mind so that the comparison can
be valid The approach should be that of
obtaining a pleasing likencss of the patient
The photographer should not be deterred
by the exacting requirements of profes
sional portraiture for this is not his aim
The portrait photographer uses lenses of
relatively long focal length and this avoids
the facial distortion from foreshortening
that occurs at clase subfect lens distances
with lenses of short focal length The pho-
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Fgure V 7: Flatly Iit full face records are often used to demonstrate the technical results How

ever a more informal porirait

is also suited for showing the changes Following a few simpie

procedures In posing and lighting makes the difference between an unfiattering record and ons

that i In keeping with the improvement

clinical work as one unit Lighting equip-
ment need not be elaborate  That already
in use will suffice. Two lamps on stands
would probably cover most nceds How

ever o background light in addition would
permit more versatile effects Posing and
lighting have to bo considered together

A v-8; To find a pleasing angle of view the patient Is asked to assume the four posss
Sometimes o good intermediate pote will be noticed during
s adopted at this stage see Chapter Vi

shown hare
Highting

In perional appecrance produced by the treatmeni

Even the most classical screen beauty has
imperfections in her features that tax the
alertness of the cinematographer We all
have such defects However the common
expression “but he (or she) grows on
you ™ indicates how the personality can
prevail over first impression geometric im

-

the procedure Flal
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attitudes fn succession, toward
the camera (with the eves alone) in each
coe (Figare §) The face should be di-
rected slightl upward to the right, slichth
downward to the right, stighth upward to
the Jeft, and shighth downward to the left.
The shoulders move right or Jeft with the
heod.

A direction for the main light is found
with a single lamp after the pose for the
bead is determined. 1t should be directed
from about 45 degrees to the camerz axis
to hght more strongh either the far side
o niear side of the face whichever b more
pleasing. (Figure 9)

The main light Is a few Inches or more
above eve knel, and this amount should be
varied with the

A fillin hight s aimed along the camers
asis. Its Mlumination shonld be one half
Ut of the main Hyht for color work, and
ooe quarter for black-and white records.

Sufficient promipence for the clinical
condition is stodied as the pose and light
ing are varled. A slight mmie is nymalh
destble Maltiple fash cquipment per
mfls most of the lighting niceties of flood-
Urhting However the benefits of a simp)
fash unit are Tost throurgh such clabora
tom mwm}ﬂ"homndngk
P"'ﬂoﬁashunmmmhh
ment without & modelivg Lieht will not be
.H'mmmdmhkﬁgbunz

Nerertheless, be can at beast benefit bn
the posin suprestions n the "
“’“}‘“‘“"W"’*‘Mhhm,h

umt from the camera and let it serve as a
modeling mam light b holdmg & 20
tnches of sa to the side of the camera A
Hght-toned wall can then serve at a source
of reflected filkin Mlumination

The direction and height of such 3 unit
will have to be judged from experience
Watching the effect of office or wmdow
Light on the patient will often sugyest the
side on which to place the bmp. Then the
beight can be estimated from the char
acter of the patient s eves. Deeprset eves
shonld be lichted at slighth abore eve
Jvel, whereas prominent eves will benefit
In raising the amp  To minimize phomp-
ness the light should be on the side of the
ckmena that is directh opposite the near
side of the face For example if the pa
tient is turned toward the photoerapher s
night, the unit should be on his left. The
converse Is true for rather thin faces.

Hendling Patients

The pbotographer should remember that
in posing all patients for photographs of
amy regfon of the boch 2 kindh  courteous
appeoach i fmperative  Mam  patients
Bave been mde wncomfortable ~ embar
rasied, or bostile, sph because the pho-
tographer acted that wav  Phatography
should be presented e a naturaland neces-
a1y adjunct to 2 medical eramination. A
good, friendh but not intimate profes-
slonal manner is fust as important to the
photographer as ft fs to the physician.

The photographer should appear svm-
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Fgure V 9: The main light should be tried on the far and near sides of the face to determine
the best location and lighting angle for flattering the patent

perfections The cold mechanism of the
camers, however is unmoved by person
ality —its image is always a first impression
Therefore it is up to the plotographer to
s0 pose and light his subject that a true
and pleasant personality is presonted to
the literal eye of the camera.

The expert portrait plotographer is a
real artist in this respect and his measures
become an undefinable second nature
Nevertheless a few stmple suggestions
will help those who merely aspire to mak
ing thelr records pleasing Thov should

not be regarded as rigid rules but as
guides

The camera is at the height of the mouth
of the subject

A “three-quarter” view (Figure 7 right)
is usually most pleasing.

The bridge of the nose lies about one
third of the way down from the top of
the plcture

There is more space ahead of the sub-
fect than behind the head.

A pleasing pose for the head is usually
found by having the patient assume four
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Mamy hospital procedures are uncom-
fortable. Photography provided the beat
froblem f controlled (see Chapter VI)
seldom f5. However some attendant pro-
cedures of poring, such us moving a pein
fu.llimburcxposhlgllaiﬂ'nﬂhytﬂl’"ﬂ'
ful. Xindliness is needed hers, bot the pa
thent should never be told that he won t be
It when there s & possibility of discom-
fort. Rather he should be astured that he
will be kept a1 comfortable as possible.

In photographing chfldren, the words
won't hort  have spofled more pﬁ

hal
q

tectmically can often be captivated
whhmmd‘izmpmocmu@tthw
are going to see.

Alost children lke to be told they are
hig enough to help adults. Therefore they
can be wked to do 5o mather than com-
mnded to behave. The child can be re-
quested to hold w film holder for emmple-
it will be more intriguing than & common
toy They should not be handed a small
object that can be swallowed, and the fllm
holder had better be an old one in case the
patient should happen to be & budding

if his mother uses them It is @ good policy
19 Jet the mother sccompany the chfld to
the department, bat she should be kept
out of the stndio whenever posdble. 1f
present, in the studio, she should be seated
tn a far corner and asked to hold the child’s
clothes tn her lap. This will usually keep
ber seated.

There s po sure eary of Tundling needie
i yomgsters. Somettmes the photog
rapher can doff his white coat and thnus

ily eschew his p dical con-

clukdren are apprehensive at Srst. The
teon can well be made into a game.
The magic word tarn is often effective
the cluld Iikes to take his tum st being
Photographed. Peel. 1-b0o around the cam-
e usalh calms litte ones. A ride on o

dn. A toy does help in
many cases and 2 mock pbotograph can be
made af #t. Bribing children with lollipops
{s wnwhe, especially if a patient should
tamn out to be dlabetic. A child in a tan-
trom should be Jeft alone and ignored if
all those in the studjo ruth over to calm
him, signal strength will go up sbout 10 db

A struggling child will uselly superseds
himself in gcrobatics f held. It is better
to }eave him alene in froat of the camera—
with @ nurse alert to a possible fall. Then
there are often moments when the patient
is in a relatively good position The best
record that can be quickly made under the
circumstances is exposed without Isst
ence on perfection. The child cen be told
“that is all there i to 1t Quite lkely, he
will become calmer Then a better shot
cm be tried—with or without better co-
openation.  Should the fimt photegraph
make matters worse the second can be
£
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pathetic and the best way to do this is to
actually feel sympatheticc. He should
nevertheless impart an impression of being
busy and efficient This and the avoidance
of leading questions like “How do you
feel?” will be some safeguard against un
corking a flood of details about the most
unique case in medical history

Chat can well be sbout lighting and
positioning the patient so that a clear pho-
tograph can be made for serving the pa
tients best interests But negative state-
ments such as  “You are not holding your
arm higl enough” must be guarded
agninst The photographer should remem
ber that ho is making the picture the pa
tient is not He can say “Now Il need
that arm higher up for a good view ” One
locution that is sickening to intelligent pa
tients and to most children is the use of
the impersonal “we”™ Use the patients
name or call a small boy “muscles” and a
girl “honey ™

Avoid discussing the chnical aspects of
the condition and be careful in referring
to it Terms like “lesion” or “swelling” are
relatively safe. But never call a radiation
reaction a “burn” Agmm it is better to
speak about the anatomic entity when
positioning than to remind the patfent that
he has a scar The photographer can well
keep his ears tuned to the phraseology
used by the physicians in talking to pa
tients

The posing procedure should be as short
as possible Films cameras accessories

and lights for a shot ought to be ready
before the patient is ashed to distobe and
go over to the background. Tho lighting
armangement can usually be roughly estf
mated as soon as the area of interest s
noted at the reception desk or on the re-
quest slip A measurement made from the
subject to the floor with the patient stand
ing or sitting in the waiting arca, will
guide the apprommate placement of the
camern and establish the height of the
lamps in standard plans

Requests should be made ¢o the patient,
not of him The photographer should
adopt an air of assuming that the patient
is perfectly willing to be photogmphed
An embarrassed or apologetic demeanor
will only turn a possible reluctance into 2
definfte objection

The photographer should be in charge,
with mediecal or nursing assistants fading
into the other end of the studio The
former may be called upon to check the
viewpoint or to adjust an instrument or
apply o retractor The latter may be
needed with a hysterical or truculent pa
tient, and they should be the regular at
tendants who understand tho handling of
the particular individual They are also re-
quired in helping weak patients attending
to and advising on asepsis or in removing
dressings and cleaning lesions  When mu
cosa has to be handled, the assistants are
the logical ones to do it because the pho-
tographer cannot be cpected to have
clean surgical gloves handy
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sldam i« However some attendant pro-
cedures of posing, sach as moving a pain-
fal lenb or exposing n lesion may be pain-
il Kindliness s needed here, but the pa
tent should pever be told that he wont be
burt when there i1 a possibility of discom-
furt. Rather he shonld be assured that he
will be Lept as comfortable as possible.

In photographing children, the words
woat bot have spofled more photo-

ehild then “knows™ he will be—espectally
bt mother nses them. It is & good policy
& let the mother accompan;y the child to
the department, but she should be kept
ot of the studto whenever possible. If
Present, fn the stodio, she should be seated
m:ﬁ;?dg«ommmaﬂw.
Yersted p Thit will venlly keep
Mhmmwynfhmﬂh:gnccdk—
& yomgyters. Sometimes the photog
mphes e doff his white coat and thus
eschew his paramedical con
eetions for the childs reassurance. Al
o Are spprehensive at first. The
The ¢ well be made into & geme.
e e word torn” s often effective
i Lkes 10 take his turn at belng
WM-&Mmdﬂchm
m‘:mu‘ulmllﬂﬂeona Aride on a
h‘m‘w“mhwndm
EIIht’*'ch"kl‘ltlll’el)t:'.tfnrchi.h‘].ren

technically they can often be captivated
with fanciful descriptions of the light they
are going to see.

Most children like to be told they are
big enough to help adults. Therefore they
can be asked to do so mther than com
manded to behave. The chfld can be re-
quested to Lold & fitm halder for example:
it will be more Intriguing than 2 common
toy They should not be handed a small
object that can be swallowed and the film
holder had better be an old one n case the
patfent should happen to be a budding
horseshoe champlon. A toy does lelp in
many cases and a mock phatograph can be
made of it Bribing children with loflipops
ts unwise, especially if a patient should
turn out to be diabetic. A child in & tan-
trum should be left alone and {gnored If
all those in the studic rush over to calm
him signal strength will go up about 10 db

A straggling child will uanlly supersede
himself in acrobatics if held. It is better
to lezrve him alope in front of the camera—
with a nurse alert to a possible fall. Then
there are often moments when the patent
is in a relatively good position The best
record that can be quickly made under the
clreumstances is exposed without insist
ence on perfection. The child can be told
“that is all there 4 to it.” Quite likely he
will become calmer Then a better shot
can be tried—with or without better co-
operaton  Should the fist photograph
make matters worse the second can be
foregene
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pathetic and the best way to do this is to
actually feel sympathetic. He should
nevertheless impart an impression of being
busy and efficient This and the avoidance
of leading questions hke “How do you
feel?” will be some safeguard against un
corking a flood of details about the most
unique case in medical history
Chat can well be about lighting and
positioning the patient so that a clear pho-
tograph can be made for serving the pa
tients best iterests But negntive state-
ments such as  “You are not holding your
arm high enough”™ must be guarded
agninst The photographer should remem
ber that he is making the picture the pa
Hent Is not He can say “Now I need
that arm higher up for a good view ™ One
locution that is sickening to intelligent pa
Hents and to most children, is the use of
the impersonal “we” Use the patients
name or call a small boy “muscles” and &
gl “honey ™
Avoid discussing the clinical aspects of
the condition and be careful m referring
to it Terms like “lesion” or “swelling” are
relatively safe. But never call a radiation
reaction & “bum” Again {t is better to
speak about the anatomic entity when
posthonmg than to remind the patient that
he has 2 scar The photographer can well
keep his ears tuned to the phraseology
used by the physicians in talking to pa
tients
The posing procedure should be as short
as possible Films, cameras, accessones

and lights for a shot ought to be ready
before the patient is ashed to disrobo and
go over to the background The lighting
arrangement can usually be roughh esti
mated as soon as the area of interest is
noted at the reception desk or on the re-
quest slip A measurement made from the
subfect to the floor with the patfent stand-
ing or sitting in the waiting area, will
guide the approximate placement of the
camern and establish the height of the
lamps in standard plans

Requests should be made to the patient,
not of him The photographer shoulkd
adopt an afr of assuming that the patient
is perfectly willing to be photographed
An embarrassed or apologetic demeanor
will only turn a possible reluctance to o
definite objection

The photographer should be in charge
with medical or nursing assistants fading
into the other end of the studlo The
former may be called upon to checl. the
viewpoint or to adjust an instrument or
apply a retractor The latter may be
needed with a hysterical or truculent pa
tient and they should be the regular at
tendants who understand the handling of
the particular individual They are also re-
quired in helping weak patients attending
to and advising on asepsis or in removing
dressings and cleaning lesions When mu
cosa has to be handled, the assistants are
the logical ones to do it because the pho-
tographer cannot be expected to have
clean surgical gloves handy
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extreme  Notn frivolin and famibant
are &5 out of place as nonchalance indif
ference and nrhiness. For the clinscal pho-
tographer patience Is as indispensable as
patieats. If he does ot possess the former
De 1s ot of phce handling the latter

Relecses

The concepts of privac) and contract as
ther relate to clintcal photogmphy are sub-
ject to differing interpretations in various
comitis and states In general, clinteal
photographs shonld not be made without
2 permission of some kind. Even when a
part of the bodh s photographed that does
not reves] the identit of the patient, the
right to privacy s imohed.

The potjent 3 consent, or that of a parent
or puardian, shoold be obtained and con-
stitutes a valkd contract. \lisunderstand
o is beast Iheh to arbe when such per
mission b5 ghen in writing. Therefore it
is most schisable to hnve a printed relense
worked out by a Jocal legal authority

The form should be short and conched
in stmple Ly kinguage becouse mam peo-
ple are van of signing legablooking state-
ments they campot ondevstand. Tt &5 Te-
atsaring to have incorporated a sentence
stating that the patient s name will not be
revealed when the photograph fs used 1t
\lu\!:dlhobemdedmt}au}.cphao.
graph i‘"ndefmnxdkﬂmmk

Serial Recocdy

Reproducibility Is the Levnote of makin
rerlal records, othernise they do not pmg:

95

\vide valid qualitative or quantitative com

A minor but sometimes {mpor
tant. consideration bs the size change that
v oceur in the arca of interest Treat
ment, such as radlation mav tnvohe a
Lurger area than the original leston. Or
an extenshve flap may be raised o plastic
surgeny the donor area should be included
in the first record af the procedures. In
other cases, a lesion mav be expected to
extend Its marghns,

For reproducibiits in viewpoint, scale
and modeling, a careful record of patient,
camerz and light positions is imperative
Figure 10 shows the form emploved by the
author It ts based on those commonh
used by medicul photographers. When
standard lighting plans are mitable the
technin! part of the record need not be as
detafled. A check with previoush made
photographs should alwavs be made

Another help to serial studh s the indi
cation of anatomic bindmarle. This can
be dove by marking the skin with a soft
wix pencil or shin-marking croven (Lip-
sticl b usually too diffeult to remove and
will stain ) The wax con be
washed off readily with rubbing alcohol.
Figure 11 shows a typical marking. These
indientions, when accurateh placed after
careful Tpatk can photographicalk
depict a condition that does not clarh
sppets mpericlalh oventothe eye They
affer on excellent wav to follow changes
fo such conditions.

Intellectual bonesy depds that -
fore”™ and “after recomds he made under
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In photographing any patient, the pho-
tographer should exude confidence He
ought never mive the impression of expert
menting on the patient or of learning pho-
tography The apprentice had better prac-
tice on his colleagues or models Then as
he gains expericnce arrangements might
be made to engage a long term ambulatory
patient in the hospital as a model Such
individuals often welcome a change in the
tedium and are quite co-operative  This is
especially true of patients from the pedi
atric ward who are not very {ll  Of course
they should not be tired

In most lospitals it is not the photog
rapher s responsibility to get the patients
to and from his department But he should
¥now the rules involved and abide by
them He should also feel responsible for
the patients welfarc when they are in his
department

The photographer must be constantly on
guard agninst accidents. Equipment must
be in good condition a hot lJamp must not
fall on the patient because of a rickety
standard Sometimes a patient who has
been in bed for some time and who is
taken to the department in a wheel-chair

may become dizzy and fall whon flrst
ashed to stand. Children must be watched
for n sudden dart toward some picce of
apparatus that might hurt them The un
foreseen may happen  For example when
the author was making the demonstrations
for Figure VI3 page 109 the natient sat
on a cane-bottom chair while ghts were
being changed Fortunately this was no-

ticed almost at once nevertheless, a wait
of one half hour ensued to prevent a most
unusual gluteal Jesion from appearing in
the literature

The photographer should also be on
guard against slipping into personal habits
that can slowly curdle his own outlook and
quickly sour the patients attitudes Iectic
days can become quite trying so that for
bearance townrd a sich person sometimes
has to be consctously adopted rather than
sympathetically felt It should be remem
bered that a patient does not know about
the days happenings and cannot bo cx
pected to mahe allowances for them

A patient should not be resented as 2
disruption of departmental work—photo-
graphing him s tho work of the depart
ment  He should not be made to feel like
a peasant in a soup line by inconsiderately
Dbeing kept waiting and ignored for Jong
periods  When there has to be a delay it
should be explained pleasantly and inter
esting reading or plcture material offered

Regardless of how difficult it may be at
times, calmness and tidiness should per
vade the studio Paticnts are people in
trouble or discomfort The only purposc
of tho medical institution is to alleviate
this not aggravate it Thercfore the pho-
tographer s vicissitudes have to be kept to
himself Doing this has a practical value
too it will result in better cooperation
from the patient In that way the photog
rapher s own troubles are not nggrﬂ\-nlcd

Of course cheerfulness (natural or
forced ) should not be carried to the other
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Fgure ¥ 10- A, Form to kaep techakanl racacde for raprododbllity and for studying
reilble Wghting methods. The dada apply to the optimen photograph in B
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Agure V 11: Anatomical landmarks help to
show changes that are malnly subcutaneous
They can be Indicated with o soft wax crayon

Identical conditions For example it would
be casy to “prove” an Improvement in
acne by utilizing a tevture hghting for the
first record and 2 soft lighting for the last
This is seldom done deliberately but the
photograplher should guard egainst doing
it unthinkingly

Photographic Comparisons

An efficient way to describe an abnormal
condition is to compare it with the normal.
It is then easter for those unfamiliar with
the subject to grasp the appearance of the
abnormality  This is quicher than leaming
to visualize the disassociated pathologic
entity  Since photograply s such an ex
cellent aid to description it is most ap-
propriate to usc it for this purpese Not
only ix the presentation simplificd but alse
the comparison is freely made

Any of the techniques described in this
book can be employed—Figure 12 was
made with a simplified setup The major
factor fora suceessful comparison whether
single or serial is the carcful juxtaposition
of a valid nom and the patient For in
stance the two glrls are the same age and
are posed alike and in such a paosition that
the main anatomic differences can he seen
readily Male and female patients should
scldom be compared, and this is rarcly
done with adults because of obvious dif
ferences in physique et comparisons are
quite often made between boys and girls
This is undesirable because there is always
the possibility of doubt in the mind of the



PosHrostsg and Hondlixg

101

Figurs ¥ 12C

comparing small anatomic regions Gen
erallv simmlur areas should be selected, but
this s not alwavs possible 1t might be
argeed that two right feet should have
been presented tn Figure 12. However a
moment s reflection will reves! the rather
dlﬁmhmrtugpmbhn particalarh sioce

both subjects nere ven voung and one
was not

ﬂlelrn]u\)cneﬁlofﬂwdmp](ﬂedltch—

nique is that lengthy prepamtion and ar
rangement aro eliminated. Hence, with i,
children, whose attention spon mx Dot
tolerate more formal photographby can be
casily photographed. Ako, because two
subjects whether voung or old, Lave to be
posed, the photographer will not want to
be concerned with too many technicnl de-
tails. He can better concentrate on the
foctors discussed above which lend to
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« Rgure V 12B

viewer as to whether all the differences
that appear are really due to the particular
condition Of course, when varlations in
volving sex are to be studied, such a com
parison would be necessary

Sometimes a little extrn thought can lead
to records that supply more information

than the mere physical comparison For
the record of the two boys a nurse en
gaged them in conversation In this wa\
the significant apathy of the boy on the
right could be contrasted with the alert
ness of the one on the left

Closeups are particularh  sultable for
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Chapter IIL 1t is entirely satisfactory for
those for whom it is not practics! to go
any further in proficlency  For a complete
photographlc progrem, however it b ne-
cestary to extend the knowledge gained n
wpplying the simple tecimique. Accord
inghy this chapter first presents standard-
tzed highting as & next step. Upon the con-
stdemations thus established it by ponible
to develop the factors leading to optimum
lighting for any situation,

Stemndardized Phom
The mast practical approach for a be-

exposure tables (sor Clupter VIUY offer
pﬂdnghmgu\dmmm“-mcy
also provide a busts for variations to sait

indbvideal cases when proficiency 1

Anothet fmportant advantage is thet pa
tients debilitated by lying in bed need not
be subjected to lengthy photographic prep-
arations—the height and distence for the
camera can first bo measured and the pa
tisnt can then #it down while camern and
lights are being arranged (a final check on
focus and composttion need not take long)

Figure 1 shows the three most useful set

nps. Placement of lights and subject may
be facilitated by marking the positions on
the floor with adhesive tape.

Plan I This armngement of equipment s
suitable for photogrmphing areas such as
the bead snd shoulders, portions of the
fece #nd regions of pathology on the
limbs and torso The lighting s unbal
anced mfficlently to yleld good topo-
graphic delneation. When more rellef is
required, such as in photographing lesions
with marked texturs, the light nearer the
patient can be moved farther to the side
to provide a more oblique Mluminstion
Figure 2 shows the type of subject for
which Man 1 ts intended.

Plan 11 This arrengement i especially
designed for photogrphy of the entire
fgure. Since the Jighttng produces hal-
anced modeling, it is particularly nuted to
posture work, whereln it {s important not

103
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really infonnative comparisons And when
these records are to be made serially he
will not want to be obliged to recreate an
elabornte lighting setup each ime

On those occasions when optimum light
g of the patient is impemtnc this should

be established first The patient can then
rest while similar main lighting is arranged
for the normal subject The fill fn hght
should be bright and placed at a relatively
long distance from the subjects it will
then sen ¢ for both
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BACKGROUND
SUBJECT

H
| 24 Yo TIP OF LAWY
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Figwcy Usehd srandard Bghtmg plom for clinical photography  The dotad fight in Pon
i Nmopﬁmdndmh.ﬁn!ma-wmcthodm

-

shoadd be used in posture-study photo-  Fion 1 This acrangement provides light
graphs, it ts sometimes sdvisable with pa  Ing for extreme close-wp. It is especialh
tients havipg veny dark halr to suspend  useful for snch subjects as Views of the
another lamp crver the bead to provide outer ear the biblal mspects of the teeth,
sdditional Hght for the hair and thus to the interfor of the mouth. There s ouh
outline the contour of the head agoinst the  ope light soarce and thus only one shadow
duk beckpromnd.  This  suppl The gement rakes 2 bh
Lamp, shielded from the camera ens by a

rendition of fine texture such 23 the poces
reflector should be located at least three  of the skin, when the generl aspects of
feet above the patient and pweferabh about  the area are bnportant. However a photo-

ooe foot newrer the bockground. Bs plac-  graph for recording testure alone requires
g the livp between the patient and a different tregtment, as exphined fn the
the back pround, serv Lttle light fallson the  section on Lighténg Petnciples to {ollow
camera aspect. and the evposure recom- The lamp should be placed as close to the
mhmm&:wmz«hl}\ comers-subject axis as possible- bowever

care should be olserved that the shadow
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to create false impressions by the intro-
duction of asymmetrical shadows

In employing this plan, each pair of
lamps and reflectors should be arranged in
vertical alignment, Figure 3 and directed
to provide even illumination over the entire
figure. This can be nccomplished by turn
ing the lamps on singly and noting the
position of the illumination spot of greatest

g

fntensity  The two lower lamps should be
directed toward a point a few inches above
the knees of the patient The two upper
lamps should be directed toward the chest
of an adult or toward the forehead of a
child It is usually best to Jocate the camer
at 2 height about two-thirds that of the
patient.

Since a black or dark gray background
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rofice how the lett om hos cont a shkadow on the beft hip and thes given a false Mpresslon of
the body outlime A spetlight on the halr was weed for some of the photogrophs to thow how
this sepsrakes dotk keods from the bockgrownd.
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for this is that photographic films partic
ularly color matenals, do not have the
abihty (referring to the final print or
transparency ) to reproduce as great a

Fgure V14 Type of subject for

which Plan 1l Is suited; example

is actuol size reproduction of

1/1 scale photograph {2% x

3Y, film) of eor to depkd effect
of x ray theraopy

The Photography of Patlents

subfect brightness mnge as the human cye
can percelve Therefore the depth of the
shadows has to be reduced

The fill-in {llumination must not be s
strong as the key lighting or the modeling
will be destroyed For blach-and white
films the fill in intensity should be about %
of the key intensity This mto should he
made about % for color films The fill in
light should also be placed as close to the
camera axis as possible Otherwsealight
ing results which produces confusing
double shadows Occasionally as in the
torso record cited above two filkin lights
are required to provide an even, all-over
illumination that allows a key light to pro-
vide symmetrical directional lighting. The
effects of vanous lightings are shown in
Figure 5

The intensity of illumination can be
reduced by changing the type or number
of Jamps or by changing lamp-subject dis
tances The intenmity with respect to
distance behaves according to the “inverse
square” law (to a close enough approxima
tion for photography ) That is to say the

-

Figure VI-5: These Hlustrations show the baslc prindples of optlmum fighting [left 1o right} A
The key light was orranged to the left and about two feet above the height of the pohents

head to produce the desired modeling The fill In light was Y% of the Intensity of

the key light

and was placed direcily over the camera subject axls Notice how both the dark and fight sides

of the p

atient are contrasted agalnst the medium grey bockground 2 Too much fill-n iltuml
e modeling has been reduced and the condition minimized C Fot Night

how th
natlon; nofice how distributed on each side of the axis; note haw the lack of modefllng has

Ing from three lights
further obliterated the condltion

D Bizorre lighting from below; such effects are someilmes
should be above the camera 1o that naturcl overhead

{ly the key light
necossary but generely E- The photogrophk conditions here are the same a3 for A but

fighting can be simulated
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of the cup are brightly lit. A dome shaped
lesion, on the other hand usually has a
highlight near 1ts apex and thus needs no
supplementary lighting

Another good point to remember Is ane
that helps to tonally scparate the patient
from the background hen lights are
closer to the patient than the camerz, or
are at the camera, there tends to be a dark
line around the edges of the subject When
they are farther away the image of the
subject is light toned right up to the edges
Compare body outlines in Figures 5 and 6
with Figures 7b and 7c

‘When experimenting with lighting, the
photographier should train himself to study
the visual appearance of the subject In
this way he can soon learn to apply the
correct amount of fill in {llumination and
other aspects of individual lighting He
should also be careful to correlate his neg
ative and print making techniques (see
Chapters VII and IX) with his lighting
As Figure 6 B C and D demonstrate
merely changing the contrast grade of the
paper makes a great difference in the effect
of modeling and that spurfous effects can
be tntroduced with faulty printing

While the photographer cannot mahke
lighting experiments with photoflash
lamps, he can establish his lighting with
photoflood lamps and then replace these
with the flash bulbs for the exposure The
use of more than one flash bulb 1s known
as the “multiflash” technique It is a valu
able one when the optimum lighting is re-

The Phofography of Patients

quired for subjects presenting depth-of
field problems (and lence small apertures)
or when short exposure times are needed
(with unsteady patients for enmple)

A dimmer is veluable in experimenting
with lighting, since the patient s not sub-
jected to a prolonged perlod of bright
hght Optimum lighting can be quickly
attained with practice At the start, how
ever it may take time to arnve at accord
mgly simple standard lightings should then
be adopted for critically ill patients. In
many standard setups the lighting can be
set before the patient iy placed in front
of the camera and this is extremely valu
able when the patient cannot tolerate pos

ing

Background Lighting

In simple and standardized setups shad
ows on the background usually have to be
tolerated With expericnce however these
can be eltminated by optimum lighting.
The shadow from the main light quite
often falls out of the camera field That
from the fill in light is weak and near the
subject area. A supplementary light like &
keg light with a Fresnel lens can be uti
lized to wash out the shadow At other
times two broad floods ean be located one
on each side of the background to bathe
the entire area with light The farther the
subject is away from the background the
easier it is to control tho final background
tone with extra lights About 5 fect fs a
good minfmum distance
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Figwre V171 A A black backgrownd tends to lighten skin tores but presenh no shadow prob-

Wm 3 Wy throwing supplementary Tight on o light hoosd backpround shedoen con be elisi-

roted. The bockgrownd mater reding was twice that from the pabent C Hers the bockground

v hatf o3 bright o the ski For black-and white photegraphy the subect |huuld be slightly
Fghter or dorker than the bockgrownd  This provides good fonal of the two
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of the cup aro brightly lit. A dome-shaped
lesion on the other hand, usually has a
highlight near its apex and thus needs no
supplementary lighting

Another good point to remember is one
that helps to tonally separate the patient
from the background Vhen lights are
closer to the patient than the enmera, or
are at the camem, there tends to beo a dark
line around the edges of the subject When
they are farther awny the imago of the
subject s light toned right up to the edges
Compare body outlines in Figures 5 and 6
with Figures 7b and e

When experimenting with lighting the
photographer should train himself to study
the visual appearance of the subject. In
this way he can soon learn to apply the
correct amount of fll in llumination and
other aspects of individual lighting He
should also be careful to correlate his neg
ative and print making techniques (sec
Chapters VII and IA) with his lighting
As Figure 6 B C and D demonstrate
merely changing the contrast grade of the
paper makes a great difference in the effect
of modeling and that spunous effects can
be introduced with faulty printing

While the photograpler cannot make
lighting cxperiments with photoflash
lamps, he can establish his lighting with
photoflood lamps and then replace these
with the flash bulbs for the exposure. The
use of mare than one flash bulb s known
as the “multiflash” technique It is a valu
able one when the optimum lighting is re-

The Photography of Potients

quired for subjects presenting deptli-of
field problems (and hence small apertures)
or when short exposure times are needed
(with unsteady patients, for example)

A dimmer {s valuable in experimenting
with lighting since the patient is not sub-
jected to o prolonged perfod of bright
light Optimum lighting can be quickly
attained with prachice At the start how
ever it mny tahe time to arrive at accord
ingly simple standard lightings should then
be adopted for cntically ill paticnts. In
many standard sctups the lighting can be
set before the patient is placed in front
of the camern and this is extremely valu-
able when the patient cannot tolerate pos

ing

Background Lighting

In simple and standardized setups, shad
ows on the background usually have to be
tolerated With experience, however these
can be ehminated by optimum lighting
The shadow from the main light quite
often falls out of the camera field That
from the fill in light is weal and near the
subject area A supplementary light like n
keg light with a Fresnel Jens can be utt
lized to wash out the shadow At other
times two broad floods can be located one
on ench side of the background to bathe
the entire arca with light The farther the
subject is awny from the background the
casfer it is to control the fina]l background
tone with extrn lights. About 5 feet i3 a
good minimum distance
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Bogue V171 A, A bladk bockgroond tands o lighten skin tomes bt presents no shadow prob-

ter. 8 By throwing sepplemactory ght on o light toned bockground  shadows con ba ellal-

oted. The bockproosd watw reodimg wan twice thal from the polet G Yiers the bedk

wm hulf o1 bright ow the tidm. For black-and white photography the subject should be siightly
Tghler or dorker than the background This provides good toaal weparation of the two
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of the cup are brightlv Jit A dome-shaped
lesion on the other hand, usunlly has a
highlight near its apex and thus needs no
supplementary lighting
Another good point to remember is one
that helps to tonally separate the patient
from the background. When lghts are
closer to the patient than the camers, or
are at the camern, there tends to be a dark
line around the edges of the subject. When
they are farther away the image of the
subject is light toned right up to the edges.
Compare body outlines in Figures 5 and 6
wath Figures 7b and 7c
When experimenting with lighting the
photographer should train himself to studs
the visunl appearance of the subject In
this way he can soon learn to apply the
correct amount of Il in Mumination and
other aspects of individual Hghting He
should also be careful to correlate his neg
ative and print making techniques (sec
Chapters VII and IX) with his lighting
As Figure 6 B C, and D demonstrate
merely changing the contrast grade of the
paper makes 2 great difference in the effect
of modeling and that spurfous effects can
be introduced with faulty printing
While the photagrapher cannat make
lighting experiments with photoflash
lamps, he can establish his lighting wath
pliotaflood Iamps and then replace these
with the flash bulbs for the expasure  The
use of more than one flash bulb is known
as the “multiflash™ technique It is a valu
able one when the aptimum lighting is re-

The Photography of Patlents

quired for subjects presenting depth-of
field problems (and hence smallapertures)
or when short exposure times are needed
(with unsteady patients for examplo)

A dimmer is valuable in experimenting
with lighting since the patient is not sub-
Jected to a prolonged perfod of bright
light Optimum lghting can be quickly
attamed with practice At the start, how
ever It may tahe tume to arrfve at  accord
ingly simple standard lightings should then
be adopted for critically fll patients. In
many standard setups the lighting can be
set before the patient is placed in front
of the camera and this is extremely valu
able when the patient cannot tolorate pos
ing

Background Lighting

In simple and standardized setups shad
ows on the background wsually have to be
tolerated With expericnce however these
can be eliminated by optimum lighting
The shadow from the maln light quite
often falls aut of the camern fleld That
from the fill in light is weak and near the
subject area. A supplementary light lke a
keg Nght wath a Fresnel lens can be uti
lized to wash out the shadow At other
times two broad floods can e located one
on each side of the bachground to hathe
the entire arca with light The farther the
subject is away from the background the
easier it is to control the final hackground
tone with extra lights About 5 fect is 2
good minimum distance
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Care should be taken to have the back
ground brightest directly behind the sub-
ject, otherwise “washed out™ edges appear
in the photograph and this presents an un
even and amateurish appearance Lights
always have “hot spots” in their beams and
these should be directed to the area behind
the patient

For a given lighting on subject and
background the farther the patient (and
Lence the lights on the patient) is from
the background the darker it will be The
reason for this is that the subject lights
throw less spill-over illumination on the
background as they are moved awny from
it whereas the subject brightness remains
unchanged if the lighting stays the same
The subject shadow also becomes less in
tense and thereby easfer to subdue with
background lghts Subject and back
ground brightnesses can be measured with
an exposure meter to obtain the balance
desired

The relative tone between background
and subfect affects the appearanco of the
patlent For example, Figure 7A shows a
black background While this is the easiest
to use because shadows present no prob-
lems it does make the subfect appear
quite light in tone This is often desirable
since outlines or paleness can bo empha
<ized in this way (Dark hair can bo sep-
srated with sn auxdliary light as shown in

Figure 3 page 107)
%un the ?tl%er hand, a light toned back
ground Figure 7B in effect adds swarthi
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ness to white skins  This may be all right
in many instances and Is useful when dark
ened skin is part of the condition repre-
sented Also the results are less “oppres
sive” than those with black backgrounds
Tho effect is obtaned by throwing extr
light on the backhground (see Plan IT page
104) to eliminate shadows For Figure 7B
the bachground meter reading was twice
that of the subject and there is little point
in trying to increase this ratio In figure
7C the background is half as bright as the
subject and the skin tones appear
Generally the background should be efther
slightly lighter or darker than the patient
for black-and white prints. For color pho-
tography especially with a tinted back
ground, the meter readings can be equal,
see Figure II-5 Plate II page 29 for the
effect obtained in color photography

Location Lighting

While such records as those in Figure 8,
Plate VI opposite, can be made with flood
lights, it s often more convenient on lo-
cation to utilize a multiple photoflash sys-
tem. Generally one slave unit and the
lamp on the camern are sufficient, but for
large areas two slaves may be needed for
even lighting The first slave unit pro-
vides the main light This simulates il
lumination from a window or dominant
artificlal source It casts a natural shadow
like the one that is usually present on lo-
cation This light should either be the
closest to the main subject or have the

{
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FAgure VI-9: Shurp dcﬂnlﬂon und depth of fisld can be

btained with a p A small tungsten

lamp was employed prlor to the expcuuro to determine

the lighting angle needed for delinecting the cyst and

relegailng the unavoldable comeal reflex to the pupll
where It least covers detail

s

ure V1 131 Records of oral operatlon Such cavity subfects are par
chlurly well Nluminated by means of an electronic flash ring Mght

Plate VT
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mmgrrbulh.wthnmﬁghungc{fm

cm predoratmate. It fs positioned from e

with a view to providing a mat
wnal sngle Itcould well be placed between
2 window or strong room light, snd the
sobject 10 vield about the same lighting
21 exists—provided, the subject in front of
the desired background fs pleasing under
the existing light The Diagram 4 shows

2 good haske xrrangement. The main Hght
should be about ooe to three feet above
the subject, because overbead Hghting 15
the mast common.

Any other illumination should be sub-
ordinate In particular another noticeable
thadow should never be cast. This can be
nvoided bh having the lamp &t the camera
23 close as possible 1o the mubject lens axis
d on the same xde a3 the main light.
The subfect should also be placed close to
the beck ground.

A second slave light Is not needed for
the subject but §s wed to brighten up sur

el arest. For ex
smple, Diagram B shows a dramatic light
ing obtained with a strang bulb placed on
hhﬁtdh“"’mhﬂmuﬂﬂhﬁ
shive unit been xvatlable, # would have
been located in the dotted posttion to

Hgbten up the distant wall somevhat.

For ifruminating 3 Amgs
Dear the subject, in order to tone down &
e SRt s wnd sl
ot mat ect the oain -
wafians light can often be “bommeed” off
ahﬂ\t-tmdcfﬂmgmnn(m“ﬂ%g

"7

(nculorphumgmph\whmlhewaﬂis
::h;hlmrd.)t\ﬂrwfurulasofalmﬂ'aofthe
illamination from this bulb  As s guide to
the distribution of the bounce light, re-
member that the angle between the lamp
lnd&expdunthtceﬂ.ingmdﬁ)tceﬂhg
plane will be recreated from the spot to-
mrdtbemnfp’enlmbﬂg’hmhm\
the bounced beam. Such bomnced il
hmination, and the auxliery flash ta Dia-
gum B (dotted) peed not be counted in
setting the exponure  See “Guide \um-

subject, the camers light will bounce back
toward the lens. This is indicated br the
light spot just off the patient s nght shonl-
der When the wall is doll-Buished, this
halo wxoalh produces a pleasing effect of
brightness in the Jocation. On the ather
band, shiny finishes like tiles cause a brll-
Tt spot. In order to avold such glares,
the camera shoald be directed at about 80
degrees from the wall fustead of perpen-
dicnlarty—the subject, of course, should be
armanged squareh fn front of the camers.
When wmlight provides a beight loca
thon, photofhash lamps are metely needed
for flling the shadows. The blie coated
bulbs should be nsed for color photog

Ughting the Eyes
With most patients the martmuom -
posure time possible f5 110 second. At such
* speed, Bood lighting can be emploved.
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UPPER LID

UPPER ORBITAL RIM
Lo sur

EvEarow UPPER ORBITAL GROOVE

LOWER LID

NASAL FOLD LOWER ORBITAL RiM
JUGO A

MALAR FOLD
LOWER ORBITAL GROOVE

FAgure VI-10  Left eye closed showing anatomy of lid



Lightisg 19

SEMILUNAR FOLD

LACRIMAL CARUNCLE
LACRIMAL LAKE

LACRIMAL PAPILLAE

{ACRIMAL PUNCTUM
GREY LINE

TRONT DG
t OF VD ORIFICES OF TARSAL GLANDS

REAR EDGE OF LID

Fgurs VR Medlal region of
Ieft aye {X4) with lower id - 3
drolnoge and other detolls. portly 1o thow tecretory
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VI-12: These lllustrations while they do Indicate the appearance of the palpebral con

lunctlva qulte well would not be sultable for showing the entities In Figure 12 even though
the camera viewpoint was the same in all three Instances A The fighting was from the lsft
of the camera and because of the nose could not be angled sufidently for a cross lighting
Also the eye was in the primary position and this compressed the semllunar fold 2 The light
(a bare midget photoflash bulb) was placed on the right side of the camera far enouglr toward
the eye to produce crosslighting  This permitied clear dalineation of the lacrimal puncium
Also the eye was turned |aterally to extend the semilunar fold for a better presentation of
Its structure However the Iid has been pulled down 100 far to show the lacrimal paplila and
the orlfices of the tarsal glands In addition the light was a liitle roo high and thus shaded
the upper papllla unduly
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For minfature fodoor color films, phoio-
oo tarps ave sultable For profesvonal
mdoor color fitms, 500-watt, T 10 3200 K
projection Limps are deslrable Stoce the
stze of the corneal refiection depends on
the eize of the light source, all these lamps
should bo wred without refiectors Other
wite tho reflector will contribute to the
stre of the light source A blackened shield

of some sort—say a can or a reflector
petnted black—mar be attached to the
famp socket to protect the photographer s
eye From the strong Hyht.  Before the pe
thent & expasures aro deter-
mmcdb\mkmg.mdmgng&nmd

Blaclened Shiekds for Cloer

"“Iw 7 Bl Phnto A,
liw«u 1048




120 The Photogrophy of Patients

Figure VE-12: These Mlustratons while they do Indicate the appearance of the palpebral con
functiva quite well would not be suitcble for showing the entities In Figure 12 even though
the camera viewpoint was the same In all three lnstances A The lighting was from the left
of the cuamera and because of the nose could not be angled suffidently for a cross lighting
Also fhe eye was in the primary position and this compressed the semilunar fold & The fight
(o bare midget photoflash bulb) was placed on the right side of the camera far cnough‘fowuld

the eye to produce crosslighing Thiy permitted clear deli if of the |

Alio the eye was turned laterally to extend the semilunar fold for o better presentation of
Its structure However the Ild has been pulled down too far to show the lacrimal papilla and
the orifices of the tarsal glands In additlon the light was a little too high and thus shaded
the upper papllla unduly
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ijﬁngbsﬁnp\e\ousemdhcm
ml\“mﬁebetiﬂedb\ ehborate spotlight
2nd miror svstems that are beyond the
scope of this book Such svstems provide
shighth more modelmy that coh in spect-
abzed fields will be worth the extra oat
v
The ring Hght can be utilized for mom
closeaps and provide optinmum Lighting.
When texture Is significant, however a
cross hehting 1s more soitable And the
side light that &5 present in the power
packs of many ring Hghts can provide this.

veill reflect a ghare from the ring light back
tnto the kens. The temple the palm of the
band end pats of the back are trpical e
amples. When a rounded sutface fs photo-
graphed with the ting light the hightight
from it will be fn the center of the feld.
Therefore the most important features of
the rublect should be framed somewhat
off center These are factors in the opti-
unm we of the ring Hght and need not

stand and should eventmlh be adopted
bvmmeuhgthk(mofh@}mg,

Svmmary of Ughting Steps
Once the principles of optimum Bghting
are undentood, they are easv to apph
The reason is that the effect n
the photograph ean be chserved vismlly
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before the exposure Is made It 15 true that
discrmmination fn fudging the lighting bal-
ance comes with esperience  This can be
hastened by recalling the visual appear
wnce when the #s stadied The
Lghting mtio between main and £l i+
humination can be measured with the ex
posure meter This should be dove for each
Hght separateh and care not to cast shad
ows into the area must be tslen. Esposure
readings are taken with both on. Supple-
mentarv lighting seldom affects the resalt
and wralh should not fall on the main

The ratio varies from 4/1 to 2/1 for
blackand-white prints and from 3/1 to
1/1 for ecolor photographn  Baclground
ratios have been discussed previoush

The lighting steps are shown (left to
right) fn Figure 14. Prelimizan positioning
fs assurned to have been dope  First  tum
oa two lights near the camera to find the
final pose fox revealing the most slgnifcant
aspect of the subject. This can be found
by baving the potient change position
sighth (secomd photograph) and b ob-
serving the effect from the proposed cam-
ers location. Third, turn on the lights
scpanateh first on one side of the camera
and then the other This will determine
the side for the main Hght. \Move this to
them"ﬁmhklﬂ@emdhdghgmg
when the stgnificant feature i well delin.
eated. (It is assumed that for Figure 14 the
area joit below the “x” I to be most promi-
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the hand held at the distance from the
lamps that the subject will be  The use of
standard lighting distances simplifies mak
ing the exposure

Flood lighting is usually done with a
lamp at each side of and slightly lugher
than the camera unless the condition de
mands directional lighting The large
PS-25 lamps are generally used with a
view camern and the T 10 bulbs in a setup
for a minfature comern A dimmer must
be employed with flood lighting because
the eyo can tolerute lamps at full brilliance
for only a short time Bluc eyes can bear
the light less than brown eves discased
eyes or those with pupils dilated with
drugs cannot withstand even ordinar
photographic intensities In the latter in
stance it is often necessary to forego flood
lighting and use photoflash lamps

To employ n small aperture for good
depth of field and fast exposures in making
closeups of a single eye photoflash lamps
aro needed { They can be synchronized
with the shutter or used in the open-flash
technique To provide small light sources
they should also be utilized with black
ened reflectors or without reflectors The
photoflash technique also allows the use of
one small light source which results in a
single tiny corneal reflection With a single
lamp too it is possible to obtain mad
T} When photoflach lampt aro used close to the
patlont {;”WML@;« uﬁdmeﬁd ﬂplcl-kmwx
:ﬁﬁl'h ar g result of the flash.
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mum emphasis of am texture that may
bo significant on the cyeball In plastic-
surgeny cases in which the face must ap-
pear in repose and in other cases m which
slight or moderate squinting militates
against a normal appearance flash bulbs
are always indicated The best lighting
angle and the position of the comeal re-
flection can be determined by first highting
the eye with a small tungsten lamp such
as an automobile bulb The result of this
technique is shown in Figure 9 Plate VII
page 116 Exposure data are on page 143

Figure 10 shows the sculptural quality
obtainable with small sources in making
extremo close-ups of the eye or any other
subject This same optimum technigue
permits the maximum delineation of fine
or faint details as demonstrated in Figure
11 The need for particularly careful posi
tioming and lighting of such subjects is dis
cussed in Figure 12 A fine and complete
monograph on eye photography is Dr
Peter Hansclls A System of Ophthalmic
Hlustration also in the American Lecture
Serles

Ring Lighting

In Figure 11I-3 page 38, is shown an
clectronic flash ring light often cmploved
in the simplified technique This light also
provides optimum lighting for cavities
such as the mouth—especially when a
manual operntion is being recorded  (See
Figure VI 13 Plate VIT page 116)



cmed and the effect restudied. \linor

changes in position and main ghting may Guide Numbers

be mdicated, but these should be alight.  These figures are inveluable in calculat
A systermtle approach He this will soon  ing photoflash and electronic flash expos-
take the mvstery out of good lighting. ures, see Tables VT and VIT pest chapter
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Fgure V1 14: Steps In the establishment of good Mghting [ses text}

nent ) Fourth place the fill in light close
to the camera axis and study the effect of
moving 1t to and fro to vary the intensity
When a suitable distance has been estnb-
lished swing the fill in light away from the

—

main light and the camera maintaning
the same distance to find out whether the
fill in light could better be placed off the
camern axis—usually this will not be so

At this juncture the camera can be fo-



cused and tho effect restudied. \linor

Guide Numbens

be indicated, but these should be shght.  These figures are invalusble fn caleulat
A wrtematic spprosch lile this will soon  Ing photoflash and electronic flash expos-

ures, see Tables VI and VII, next chapter

changes in position and main lighting may

tale the mysten out of good lighting.
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The distance (in feet or inches depending
on the basis for the numbers) between the
lamp and the subject is divided into the
number This ylelds the aperture at which
to set the diaphragm Sometimes a certain
f/ number is desired, then this aperture
setting is divided into the guide number
to find the distance at which to place
the lJamp Guide numbers differ with syn
chronized shutter speeds, since the utilized
proportion of the lamps total light output
also vanes with the exposure time

For multiflash exposures, the guide num
ber should not be multiplied by the num
ber of lamps Rather, the avernge distance
of the lamps should first be found Then
the f/ number should be calculated on the
basis of one lamp at the average distance

The Photography of Patlents

Finally tho exposure is adjusted in accord
ance with the number of lamps in the usual
way For example if two lamps are utl
lized, the diaphragm is closed down one
stop more than that calculated for a single
lamp at the average distance

To determine a gufde number for an
electronic flash lamp for which no data is
available, test exposures can be made on
the film to be used. This should be done
at a given distance—say 5 feot Were the
best exposure that one made at /8 in this
wnstance the guide number would be 40
It could then be used at other distances
with the same film for example, 4 feet
at about f/11 The number vares with
film speed, so that other tests might be
needed



CHAPTER VI FILMS AND FILTERS, COLOR
PROCESSES
WIITE FIOI: 197 rapher This chapter discusses the charac-
;::A&mm 128 tniﬂk:andpwuceningdmﬂnbhm It
Filters and Filter Facters 130 also deals with color films here the variety
\onochmomatic Rendering of 1 not so great. Filters for use with both are
Colored Subjects 130  deseribed. Exposure Tablex for some of the
Effect of Color Quality of Light 131 standard setups wre also given.
| Seflight Colos or Transmission. [ Blask-ond White Hims
LATITUDE 132 Tho mamy and diversifed Selds In which
CONTRAST 133 photograply phys sn fmp role kave
Subjeet Contrust ht) itated the ure of
\egative Contrast (Grudient) 133 types of flms. These films differ from one
PROCETTRC 137 another in thelr characteristics—their re-
Hinsing 137 spomse to light, and the processing that
Fldng 137 they require. An mderstanding of the
Washing 137 properties of the materials available will
Drylng 157 1ot ouly aid in the proper selection of a
mg:zmmm-« 1% Bm;tmnn!wbemﬁectedmthem‘.
ruininesy 133 proved qualin of the pbat hs
Resolving Poveder 130 duced PhotogTRphs pro-
Acutance 140 SpeciBication sheets for films (published
COTCHING COOE 140 by manufacturers) describe the general
by 140 properties of a fllm, Indicate ity speed,
oeom sy 140 color sensithity filter factors give data
Types of Color Films 143 on exposure contrast, development, sensi-
umm!mmm“m for Color Fitms 14 tometric curves, Hme-temperature develop-
rronre ig ment curves, graininess, resohving power

Trone are oumerous black-and-white films
that sre svathble for the medical photog

(for mintature fims only) fixng, recom-
mended mfelight, notching code (sheet
flms enh ) and dzesavallable While some
of the data they contatn are rerdth under
stood, an explanation of the more technical

127
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FAgure VII 1
to tungsten light Inset
points will help the medical photographer
to appreciate their significance and proper
use In tlus chapter therefore film charac
tenstics nre discussed and illustrated

Color Sensitivity
The color sensitlvity of a black and
white emulsion defines the degree of its
photographic response to light of various
wave lengths or colors  While the averige
normal eye is sensitive to blue green and

INPRARED
[LLTY

Cod 1 A, Semirity of hemer
8 Nosacolor-sesiit red kim ot

Typlcal spectrograms showing the color sensitivity of certaln film sensitizing types
Orthochromatic  darkening of reds with pan film and blue green filter

red, as well as mixtures of them, this is
not necessarily true of photographic film
In fact plain silver halide, the fundamental
sensitive element in all emulsions is sensi
tive only to blue and ultraviolot In
corporated in modern orthochromatic, pan
chromatic and mnfrared emulsions, how
ever are sensitizing dves that render the
£lm scnsitive to other colors of light The
type of sensitimng is one of the most im
portant photographic chemeteristics of a



Filos and Fiffers-

film because it profoundh affects both the
handling of the material and the results
obtained. Color sensitivity s indicated by
wedge spectrograms similar to those shosn
in Figure 1.

The bearing this property has upon the
toue valtes reproduced in a medical recocd
fs shown m Figure 2 A color to which a
film ts not sensitive ks recorded dark in the
photograph. It should be remembered,
bowever the few colors in \sture {or in
medicine) are pure primares. For ex
ample a red rash reflects some green and
blue Hylit and this causes it to appear as a
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gray fn the orthochromatic photograph—if
the rash were pure red it would record as
black. The photographer~should guard
against making Jesions too dark n some of
his records, otherwise a false visual impres-
sion will be created.

It is true that in order to “map” the dis-
tribution of pale arees clearh overempha-
sis mann be necessan  Yet these records
should be jed b1 = photograph
showing the vismal a es nearh as
it s posaible to do so with black and-white
materlals. Sometimes a strong orthochro-
matic rendftion will be needed even for the

e
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visual reference more often a “mild ortho™
or 2 “corrected” rendering, made with a
panchromatic film and a pale blue-green or
a correction filter will be better An ortho-
chromatic film is usually needed for “map-
ping” dermatologicnl lesions

Color sensivity has a direct bearing on
the flters that can be used and their filter
factors the monochromatic rendering of
colored subjects the effect of the color
quality of illummation on the speed of the
film and the proper safelight color to be
employed.

Fr.Ters aAND FrLTER FacTORS

Photographically speaking, a filter is a
means of altering the character of the light
entering a lens in order to produce a spe-
cific result in the negative image What a
filter actually does to achieve its effect is to
absorb certain colors or wave lengths of
light that would otherwise result in ex
posure of the film The flters that can be
used depend on the color sensitivity of
the Alm For example, a red flter can be
used only with a material sensitive to red
light

In some instances it is desirable to lighten
a color rendered in tones of gray and in
others to darken it In general, a colored
obfect appears dark in the print if the neg
ative is exposed through a filter whose color
is complementary to the color of the object
Conversely a colored object appears light
in the pnnt {f the negathe Is exposed
through a flter of the same color as the
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object For example, a red object photo-
graphed through a blue-green flter will be
recorded dark, and when photographed
through a red filter will be recorded hght
While the desired result can often be ob-
tained without a filter by selecting a film
of the proper color sensitivity as discussed
m the section, Monochromatic Rendering
of Color Subjects the use of filters is par
ticularly important to those utilizing min-
fature cameras for which orthochromatic
films are not readily available.

The filter factor—the increase in expo-
sure required when a filter is used—de-
pends primarily on the color sensinvity of
the material although some exposure in
crense is required because of the density
of the filter without regard to its color A
negative material with a large portion of its
sensitivity in the blue violet requires a
much greater exposure through a yellow
filter which absorbs most of the light, than
does a panchromatic material which, being
sensitive to all colors, is able to utilizo the
red and green light transmitted by the
filter Filter factors of the most commonly
used flters are indicated by a table in the
mstructions for the film employed

MoNocHROMATIC RENDERING OF
CoLonep SunjecTs

Panchromatic film and the proper cor
rection filter provide the only means by
which the brightness of the colors seen by
the eve in the original subject are closch
approvimated by the brightness values of
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the photograpliic toaex. Films that are not
xmsipl:-xvtunmnm::ohwmmndﬂtht
color considerably darker than the color
sppeans in the origiml. This fact s sideh
utilized in medical photographs  For ex
ample, It 8 often destrable when photo-
graphing Jesions, to enhance the contrast

fim will prove helpfal, since it will render
the reddish areas darker than thev appear
tothe eve It B abso valuahble to mse a tight
blue-green filter with panchrommtic films
to chtaln exsentiaTh an “orthochromatic™
rendition. On the other hand, when making
photographs in surgery —where the ares of
interest {8 predominanth reddish—a pan-
chromatie fim, without a filter will provide
the most satisfactors detall in the red areas
themsehes.

Errect or Cotow Quatmy or Lxur

The color sensithity of & film has a direct
bearing on s speed becrase of the differ
ences in the color quality of the varions
light sonrees emploved. For example the
proportion of bluish light to which all Slms
are most semitive & rmch higher in dn
Heht than tn tumgsten light, which contains
« high percentage of vellow orange and
red  Therefore two flms—one noo-color
‘l‘:‘mﬂhcmm“*}“mﬁo—m\

¢ approdmateh the same
!@Lmhmmthmmﬁf‘k

¥
Ahﬂ:“;n?k the Kalil Wrarten \a, 08 Fiher
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nble!uuﬁlﬂ-elbfl’l‘dmgf:‘nd)"ﬂﬂw
it ts much the faster when exposed to tung
sten Hght

SarerxcaT CoLok on TRAXSMDSION

A fourth aspect of color revsitivity Is that
of the infinence of processing room llumd-
mation on the different tvpes of flm. It is
the function of a sfelight to transmit 2
masimum of vistble light to which the fitm
I least semsitive Orthochmomatic materials,
that are semsitive only to blue-violet, blue
and green, can be handled without danger
of light-fog if a safelight transmitting onh
deep red fs properh emploved. However
panchromatic fims, which are sensitive to
all colory, are preferabh handled only tn
tota] darkrexs. If a mafeligit is used at all
with such materlals, it must transmit lght
of ven low intemstty to which the eve i
most sensitive and be emploved for onh
brief periods atter developroent has started.
Refetring to the top spectrogram in Figure
1, it can be seen that the eve is most sensd-
thve to green light. Therefore the proper
safelight for panchromatic flms f1 & green
ooe wsed at a low enough level to minimize
its effect on the fim.

Speed
With respect to the speed of a flm to be
expoted in light of known quality and i
tensity the factors of peramount impor
tance to the medical photographer are the
fastest shutter speed that can be used at a
chosen aperture to stop movement, the
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Fgure VIl 3: Typlea! family of characteristic curves

smallest aperture that can be used at a
chosen shutter speed to obtain adequate
depth of fleld, and, with recommended de
velopment, to secure a negative capable
of giving an excellent print  For negatives
of satisfactory quality some films require
more exposure than others under similar
light conditions This is due partly to the
Aifference 1n their color sensitivity but
chiefly to differences in the inherent gen
eral sensitivity of the film For example,
two flms having similar relative color
sensitivities may have different relative
specds, one requiring two times or more
the exposure of the other to yield the same
printing quality in the negative

Exposure meters are set on the basis of
film ratings These incorporate the films
into exposurc groups that are tabulated in
the instructions for the meters Film manu
facturers also provide exposure ratings for
their products Thesc ratings arc now
called Exposure Indexes

Latitude

The range of tones that can be repro-
duced by a film is known as its cxposure
scalo or exposure latitude Information re-
garding the caposure latitude of a film is
obtamed from its characteristic cunves o
typlcal fammily of which is shown as Figure
3 Tho characteristic curves are obtained
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by making a series of step exposures, an a
strtp of the film to be tested, in an instru-
ment called & sensitometer F;:)dlm
is greater than the preceding by a constant
hi:Aftudﬂ?bmt‘mdﬂm“n’
controlled conditions, the densities of the
steps are measured on & densitometer To
abtain the curve, the deusities are plotted
agatust the logarithms of the exposures that
produced them. It will be seen in Figure 3
that esch curve has threo parts  “toe” a
straight line portion, and a shoulder™
Thehlimdeisindh(eduﬁnm
interval between a point fatrly low on the
tueulﬁncm'\‘e,udlnothapotnthmtfd
mﬂndm!dtrsmtbehighmmnﬂﬁ
d:rmmb}ecukcmnﬂmb}v]cnﬂnn
ﬂ\cl'tpmmehﬁmdeﬂfﬂ)oﬁlmsrtﬁlm
mmdcdfutmedlcalphotognphkm
dlmtbﬂchlrelmhlemfd)nnrgh\
hl}wﬂ'{nﬁme(hﬂmnbcghmmchmb—
jects.

Contrast
Qb}td.:lnddﬂlﬂskutheﬁddof\'lﬂoﬂ
cnubelemurdebmthq contrast with
thetr Bt This visibility may be
dneloudrﬁurmemmhurbdghmcmm
to & combination of the two. Just how

phinl\mdemﬂwmmndmldepend.:
primarth upon how

much the contrast be-

h'l‘rnﬂlldﬂ’)eh(‘kmndmm

Deveevloe L . Toxomar.
n = Tramostied

Lot Tarala g
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ing areas exceeds the minfmum difference
which the eye can perceive.

Since contrast fs basic to the visibility of
details, 2 cloar undesstanding of the factors
affecting it {5 important in order to achieve
optizmmn tone reproduction. Thess factors
mav be grouped in threo categories  thoso
wssoclated with the subject, with the flm,
and with the print. (The last mentioned
fnctcnwﬂlbedbcunedlntbednp‘m'm
making prints.)

Suspect Covrrast

While color differences are readily ap-
parent, differences in the brightness of
various parts of the subject are often not
fully appreciated. Subject variations are
dependent upon the reflecting power of the
area of interest and the variation in ind
dent {llumination. The latter is the more
fmportant to the medical photogrupher
For example, with balanced lghting, small
bllnmmwlﬂleskinahlbithlghbﬂgm
nm,buttbemo“ntautun“‘ln]e
}n.lllhurtbﬂghma:l’lnga Tn fact, the
blisters may even resemble normal skin
& photograph made under these condttions,
IE, however mwodeling is achieved by the
| ccdenmllghting produced by a
:potllght,thebh.rtcnwﬂlca:t!hadmm

\ESATVE Coxrrasy (Grapmer)

Conmnmgradknlkt}wmmtlo
which subject beightness diffierences are re-



134

produced as density differences in the neg
attve. It depends on inherent properties of
the film and factors associated with ex
posure and development

Emulsion Contrast: Inherent contrast of
the emulsion is an important factor in
governing the contrast of the negative,
since it determines the useful range of neg
athve contrasts that can be produced
through control of development While a
film can be developed to a contrast higher
or lower than that within the contrast range
for which it was designed such over or
underdevelopment tends to result in a neg
ative of inferior printing quality

Negative materials rnge from low-con
trast portrait films through medium-con
trast films for commercial and general
medical photography to extremely con
trasty line-copying films intended to yield
black-and white negatives completely lack
ing in {ntermediate tones

Effect of Exposure on Contrast An un
derexposed negative is lower in contrast
as well as lower in density than one fully
exposed A negative that is greatly over

is also lower than normal in con-

trast but exhibits high density Such neg
atives have the main tones of the subject
recorded in the toc or shoulder regions see
Figure 3

Development Contrast: The portions of
a film that have received the g;leutm-t ex
posure density more rapidly during
dmlopﬁennt than do the arcas that have

received less exposure  As development

The Photography of Patienh

proceeds, therefore the contrast between
the highlights and shadows increases. In
the sensitometric determination of the
properties of films the contrust obtained bn
development is designated by the tenm
gamma (,) Gamma is defined as the tan-
gent of the angle formed by the straight
Iine portion of the characteristic curve and
the horizontal axis Over cach curve are
printed the development time in minutes
gwen the film (in a recommended devel
oper) to produce the curve and the gamma
of the flm for that dexelopment time as
indicated by the curve

It might be well to mention here that
for most medical subjects desclopment
should be regulated to produce a gamma of
approximately 08 If however the bright
ness range of the subject is Jow improve-
ment in the rendition of detail can often be
obtained by prolonging development until
a higher contrust is reached in the negative
If as in the problem of photographing blis
ters against white skin a small brightness
difference exists increased deielopment
time will help to show the blisters more
clearly Development should not be carried
too far liowever otherwise it will produce
fog in the negatne leading to pictures that
Inck bnlliance

The important factors that influence de-
velopment contrast are the composition of
the developer the temperature of the de-
veloper the time of devclopment the
agitation ghen the film  the degree of ex
haustion of the developer the effect of
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fogs the effect of the color {brownishness)

ducing negatives of much higher contrast
thum slower working developers. The de-
velopers recommended for each film are
gren in fts nstroctions.

The question is often ashed, “Can I de-
velop m photograpliic film fn x rav devel-
oper™ e developer is also a high-
energy developer being desigoed to pro-
duce the high contrast desirable In radto-
graphs. Stoce moderate contrast is usualh
desired in photographic negatives of medi-
cal sbjects, development with x rav de-
veloper is more difficult to control than
with the recommended slower working de-
vebopers, and s therefore apt to produce
negath es of inferior printing quality

Temperatare of Developert \egative
contnast for & ghen development time

varies as the temperature of the developer
s varied-{t in us the
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special tropleal developers and hardeners
should be employed.

Time of Development: Since negative
contrast increnses over & wide range with
increase in development time variation
of this factor i3 the most satisfactory
method of controlling negative contrast for
a ghen subject, film, and developer The
developroent time required to produce any
gamma desired for special situations at a
temperature of 6S°F s casily determined
from a tme-gamma curve for the recom-
mended developer A typreal exsample is
veproduced as Figure S

Agitaton:  The rate of development is
also influenced by the agitation ghven the
§lm during the development interval, con
trast io sing with & d agitats
I the fim & loped in a tray  continu-
oas agitation should be emploved, whereas
with tand development, agtation should
be mtermitient. Recommended develop-
ment times for continnous and intermittent

s raised (up to a point where foging be-
B to redure contrast) it decresses as
the temperstare s lowered. In amy event,
the temperature should deriate from 68°F
as little as possible In dtuations whete #
& not practicable to matntatn the developer
tempentture at 65°F.. tmetemperature
development curves indicate the correct

F A tvpical groop of cunves
prodoced as Figure 4 When it Is -
to develop at termperatures above “5'F.,

gation are therefore given in mstroc-
tions. If the development time with fn-

- ael |at i
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FAgure Y1l 51 Typlcal time gamma curves

termittent agitation fs known and it is de-
sired to use tray technique the interval
should be decreased 20 per cent If the de-
velopment time with continuous agitation
18 known and a tank is to be used, the de
velopment interval should be increased 25
per cent.

Exhaustion of Developer: During de-
velopment, scveral reactions take place
that exhaust the developer and produce
by products that restrain development.
This restraining action is analogous to a
reduction in the speed of the film so
that even with prolonged development in
a nearly exhausted solution, correctly ex
posed negatives will have less contrast than
negatives developed in a relatively fresh
developer and may appear to have been
given insufficient exposure An Increasmgly
longer development time is required to

produce & definite degree of contrast as the
develaper is used. It is difficult to deter
mine accurately the point at which the de-
veloper should be discarded, but it is in-
advisable to use a fresh solution when the
time required to obtain good contrast is
approximately 50 per cent longer than that
for fresh developer Inasmuch as develop-
ers are rclatively inexpensive, it Is poor
economy to try to use nearly exhausted so-
lutions by prolonging the interval the films
are left in them

Fog Whether coused by extrancous
Tight or faulty processing, fog scen as dis
tinctly grayish deposit of silver—best ob-
served in the otherwise clear unexposed
margins of the flm—tends to reduce con
trast, particularly shadow detail, by veiling
the entire negntive image.

Color of Negative Image: Pyro develop-
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e iod many finegrain developers, pro-
dnce a brownish fmage I the negative
that has an effect stmilar to that of 3 Slter
absorhing a portion of the blue-violet Hght
lorl‘dchp’lnlhgptper!mmmlbmﬁﬁ\‘c
The brownishness Is In proportion to the
density of the silver depoxit in the negatice.
At & resalt, the printing contrast Is slighth
higher than that of an inoge Yhat transmits
more of the blue-winket light.

Pracessing

The factons of development a3 they af
fect coutrast have fust been deslt with The
de elopery recommended for medscal pho-
tograpin with specific fitms are given in
Table T\

It shookd not be overlooked that care
and ceanliness are important fa the dark

moom. The procedures shoukd be nvate-
carried ont—haphazard hod:
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frst one Yower coroer then o
mensing and withdrawing todrin the other
comer The hangers thould be rapped to
dislodge atr-bells upon replacement. A
group of hangers should be handled to-
gether to avold scratches  This agitation
should be given only once every minute

Rrvsixc

Films should be given a liberal rnsing
i clean water or in an ncld rinse bath
before they are fixed. This minimizes the
contamination of the fxer nod lengthens
its life and maintaine its hardening prop-
ertles,

Frovo

Films thould be fixed for hwice the time

it takes to clear the milky undeveloped,
emubsion from the fim. Fidng times for

do not lend to consistenthy good resalts.
Whenever possible the developer and all
succeeding baths should be beld to & tew-
peratuse of 6 F or 20°C. This {oclades
the wash water  Processing at elevated
eoperatures o changing from baths of
ne temperature to others of markedly dif
fevent tempenatmres are lach to cause
troubles such ay retionlation 5nd o

bly fresh solutions are glven {n man-
ufacturers fnstroctions. Excessive fiving ks
Mkely to tnerease the grainness of the nega-
tives, destroy shadow detadl, or decrease
the fmage contrast. IosufBeent fixing may
reslt in a soft emulsion and in statns with
storage

Wasimxe

f of the emul 1nf, oo on

ﬂnelhwrbedﬁmmmbadwmug}ﬁ,

% At “troplcal” temperatures can
e obtained from Flm mansfact
For cven, nomstreaky and constant re
rubts tank agitation should be conststent
daring development. Tt 1s best a
pliched by weithdrawiog the bangers and

ved from the negative or fading and
1% W'ﬂlhour This can be dooe with 2
to ane wathing in et
uu\mhmmmaﬁgm\mg et

Darevo

Adhering water should be swabbed from



The Photogrophy of Patients

Roll

3 i 5
30 <3 Ei
i ﬁ;ﬁ i
X3 H 53
é?g L | B

KODAK

Shest

M
DK-60s Microdal) | Microdol)
o y:lnl- 20

ol)

moderste
snhinen DK-40s)

Super Panchro-Prens,

T

yre B (Index 100,
wodentr gralnlnes
Panatomde X (Index

low

g-l Ortho (Index

new

25

wlacturers’ data)
DU PONT
t

|

Speed Ortho | R
edl 1

(Index

edinn greln,
(iadex
snala, 1

Arrow Pan
iy
&b
m am

TJABLE IV

indexet for tengsten ﬂr’vkt:-bbm: cherecterittics

develepers are indicated from

(ASA ex

ainem, qmin 1

Prem
b
Anve g
Normadol)
Sei
bt ure 56 Blter
factor 2

(mdex 80 med. | 1295
o (Index 32 (index 20, fAine

Seprems minia- | Fine Grain Pan
meas above Higqh

gralninen Nor 1

BLACK.AND-WHITE HLMS FOR THE PHOTOGRAPHY OF PATIENTS

L
| |1 B
H1 A s |
HE: & gkt éé:&c
B OHE | #i
"D , 3
{a}é{ g‘ —5_31%2
ik §E5ga %igg%g
4 —ﬁ_ffz‘i*g HhE
Hian i

In Kodak Microdol developer

bly lowsr by devel

The srulainen of s B com be mode



Files ood Eittars; Color Procenes

the negathve with cotton or a sponge.
Water drops, if allowed to remain on the
drying negative, aro almast sure to causs
spots that produce defects when the nega
the is printed.
A&M&Fh\nthmmq\ﬁ:k
dratning and 15 valuable fn saving time
when mam, negatives are to be dred.

Imoge Definition
Mgdmum detail and sharpness are re-
quired In medical photographs. While
there are a number of factory that infuence
the definition of the photogrphic image,
only those anochted with the fim—gratni

ness aod resobving power—will be discussed
here.

Crarvves

The negative image consists of fineh
divided particles or  gralns of Tlic
siher that are distribated throughout the
emulsion. The stze of these particles and
thelr tendency to appear clumped togethes
van with the type of emulsion and the de
velopment ghen the negathe. Am pro-
fection print of sufficlent magnification will
exhibt a sandy appearance that is # re-
mhohhta\hrgedmgﬂufd}e.ml
Frain clnsters. Graininess, as this Us called,
i1, of course abectionzble tn medical pho-
totraphs. since it tends to destry fioe de-
il and to disturb the rendering of smooth
surfaces. It is apt to be o prob-
m however aaly when sl epative
ey, 35-nflitmeter tn particobsr are em-
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ed, since these require fairh great
1;:J‘.‘:)guiﬁmticun in printing. “\evertheless,
when enlarged prints are to be made from
any pegative, graniness should be con
sidered and measures adopted to control

A certain graininess is inherent In every

Wi, In ), grafol
with fncreased emuldon speed. Very fast
films tend to be more graimy than slower
flms. Graininess also increases with devel
opment contrast, however most normal de-
velopers yleld gpprodmstely equal grain
iness In a given film if the same degree of
development contrast is achieved. Special
fine-grain developers give lawer grafniness,
although the negative usmlly requires
more exposure than would otherwise be
ghen. In general, the denser the negative
the greater the probability of encountering

objectionable grin in the photogrephic
print.

Resovixe Power

“The ability of a film to record fine detall
distingnishably can be measured and is
knows as resolving power It is expressed
by the mumber of lines per millimeter that
can be distinguished under the microscope
23 separnted n the photographic fmage on
a film that Tas been given recommended
processing. While resolving power it in
froenced by it 1a sh1o depend
unothcrcbmﬂcrﬂkxg(ﬁwm?ﬁw
Resolution falls off at high and ko ex
posure values, reaching a masimum at some
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intermediate exposure at which the resoly
ing power figure is sclected. The loss of
resolution caused by under and overex
posure 18 an important reason for exposmng
miniature negatives correctly

Acutance Resolving power {s not always
2 true indication of the visual sharpness of
the image—especially with many present
day films Sharpness is a subjective impres
sion received by the observer—accord
ingly it is difficult to assign definite values
of sharpness to photographic images To
overcome this problem a method has been
devised for making objective measure-
ments of a quantity called acutance which
agree with sharpness judgments made by
obsenvers  These mensurements are based
on the variation in density across the
boundary of a kmfe-edge image On the
basis of such measurements films for clint
cal photography can be placed in groups
bearing sharpness ratings from low to verv
lugh As o base for comparison Kodnk
Panatomic-A miniature film 1s in the last
categor

Notching Code

To permit the convenient manipulation
of films in total darkness, a means of identd
fying the type and emulsion side of the film
has been incorporated in all sheet films
Each film carnes a series of identification
notches on one short side When the
notches are on the right side of the top
edge the emulsion side of the film faces

the operator

The Photography of Potients

Tables

Table IV shows suitable films for medical
photography Enough are given to cover
most of the contingencies in photograph-
ing patients

Table V gives exposure date for the
standard lighting plans discussed in Chap-
ter VI Table VI indicates the guide num-
bers for flash lamps at average distances
and Table VII thase for close-up photog
raphy such as that of the eye or mouth

Color Flms

The use of color materals in medtcal
photography has become a most valuable
practice So many clinical conditions de-
pend on color for recognition and so mam
tissues fluids, and anatomical landmarks
have distinctive colors that a color photo-
graph provides the most concise T
This 1s particularly necessary in preparing
Dustrations for teaching—the student needs
to become oriented with the least amount
of scrutinizing  In that way the pathology
can receive his major attention

One characteristic of all color films
should not be overlooked No practical
color process can represcnt colors with
photometric accuracy There are spectral
limitations even in the best dyes available
or likely to be discovered Again all
processing procedures are subject to slight
variations Ience any color process con
only bo held to within certain tolernnces
with respect to absolute accuracy That
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these tolerunces are practical and useful
s is attested to by the widerpresd uti-
zation of color films in ramerous Selds.

photograp!
bloter under one of the lights to provide
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2n illmtmated backgroand for ‘h‘;‘“”*

The results can pow be com-
m&:drm'!ghml The most sultable
exposure can first be chosen. Then, if there
are slight color differences between the
original and result, a pale color-compes-
sating flter can be selected and bound
with the transparency to bring the two
closer together  This procedure can be
dame after each photographic session and
provides as eecurate & record of progress
s {t is possible to attain. A stondard trans

TABLE V
DXFPOSURE DATA FOR THE PHOTOGRAPHY OFf PATIENTS

o e e of 5000, PS-13, 300K Masnls L e Profembons] Coles Films, No. # phetolond
Lo fox Minictay Cakae Finms ot of Lomg o bieck-anct oA G The smptrmnt of mrtiy rallcctoct
e, (Hypbee makcrtes st ey beimen fos brw saciars mackings thosid ba sovd)
P P Exposers Tims svd Radalive Apartms for Vasiom Scalm
e W 0 MU Gt ]
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intermediate exposure at which the resolv
ing power figure is selected The loss of
resolution caused by under and overex
posure is an important reason for exposing
minfature negatives correctly

Acutance: Resolving power s not always
a true Indication of the visual sharpness of
the unage—especially with many present
day films Sharpness 1s a subjective Impres
sion received by the obserer—accord
ingly it 1s difficult to assign definite values
of sharpness to photographic images To
overcome this problem a method has been
devised for malang objective measure
ments of a quantity called acutance which
agree with sharpness judgments made by
observers These measurements are based
on the varation in density across the
boundary of a knife-edge image On the
hasis of such measurements films for clini
cal photography can be placed in groups
bearing sharpness ratings from low to very
high As a base for comparison, Kodak
Panatomic-A miniature film is in the last

category

Notching Code
To permit the convenient manipulation
of films in total darkness a means of ideg]ﬂ
ang the and emulsion stde of the film
{)mgbecn?r;rpomted in all sheet films
Each film carmes a series of identification
notches on ome short side When the
notches are on the right side of the top
edge, the emulsion side of the fllm faces

the operator
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Tables

Table 1V shows suitable films for medice!
photography  Enough are given to cover
most of the contingencles in photograph-
ing patients

Table V gives exposure data for the
standard lighting plans discussed in Chap-
ter VI Table VI indicates the guide num
bery for flash lamps at @verage distances
and Table VII thase for close-up photog
raphy such as that of the eye or mouth

Color Flms

The use of color materials in medical
photography has become a most valusble
practice  So many clinical conditions de-
pend on color for recognition and so mant
tissues fuids and anatomical landmarks
have distinctive colors that a color photo-
graph provides the most concise record
This is particularly necessary in preparing
illustrations for teaching—the student needs
to become onented with the least amount
of scrutinizing. In that way the pathology
can recefve his mafjor attention

Onc characteristic of all color films
should not be overlooked No practical
color process can represent colors with
photometric accuracy There are spectral
limitations even in the best dyes available
or likely to be discovered Apain all
processing procedures are subject to slight
varintions Hence any color process can
only be held to within certain tolerances
with respect to absolute accuracy  That
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diﬁerm‘lhﬁonmd\hmdmp!i&‘sddm
tiom,

Of course in concetted studies of mor
pholoy o posture color films are pot
needed. Occasfoml studies of this pature
bowever for insertion fnto collections of
other tvpes of colar records, are best made
oo color films. In this wav  distracting
transitions from color to bhlack-and-white
do not occur In a presentation of the cases.

Trres or Couon Frno

These are two majer kinds of color Sims
that the medical photographer will be con-
cerned with. The distinction fnvohved les
in the processinf—ove bpe can be pro-
cessed bn the photographer or in photo-
Enhh]ngp\nﬂ_\,theoﬂzrb\ the manw-
facturer or in finisht
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don and artificlablight exposure indexes
are as follows,

Films in the frst categon are  ROLL,
\IINIATURE ROLL—Anscochrome, 34—
Super Anscochrome 100, 50- Ektachrome
2, 16(F) SHEET-—Anscochrome 32, 25
Ektachrome 12, 10. These are for use in
davlight or 3200 K (tvpe B fim) i
hmimtion. In the second categon are
35milkmeter and Bantzm Kodachrome
Films. Dalight, index 10+ and Tvpe F
index 12, for photofiash {Muminmation.

Kodxchrome Professional Film, Tvpe A
(index 18, for photoflood {Tlumination) is
onh prodoced I 35-millimeter 36-ex
pasure rolle. The other 35-millimeter flms

X" stands for Kebvin, and this Epwre indcates
the color-trorpersinre the

wuree. The spectnl
quakty of the hebt bere f that of a perfect radurtor

hiboratorhes. Tseful posith e films and their

berning at 2 toag
wale of temperatere.

TASLE va

PHOTOFLASH LAMP GUIDE EXPOSURE NUMBERS
QOS-UP PHOTOGRAPHY for

G—mhbhﬂ%ﬂ%nhl&hﬂmdh&-ﬂhhﬂu)

DroSRE GUIDE NUMBERS®
Lm Rl FOR LAMPS SHOWN
Ne3eRe 85 NoflerNa M3
1 1]
" b ] pits 5o
s 1u ne %
_ . Lo R kL] 240 135
1y
1hoo
1700
1isn
1
T wlenlot e [/t divids e yids soebe

L
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TABLE Vi
PHOTOFLASH LAM.P EXPOSURE NU
Yot MBERS FOR THE
(Glm!wlanmhruadud, h '.anl“ Pactors and for di In feat)
LM GUIDE NUMBEERS
EXPOSURE SHUTTER FOR LAMPS SHOWN
INDEX SPEED No 5orNo.#5 [ No 27orNo.2
1/15¢ o5
1 1/50 1] i1
(Type F color) 1/100 75 110
1/200 & [
1/15t )
16 |f§o 70 1%
}/wo @ 90
/200 70
_
1/35t 110 [
20 J?o 100 9
17100 11 120
1/200 63 93
1725t 120 1
32 1/50 10 Téo
1/100 95 149
17200 70 100
1/85t 200
o4 1%0 170 130
1/100 150 210
1/200 120 170
1/25% 240 350
100 1/50 290 310
(sed 125 Ortho) 1/100 190 J 278
1100 140 i 10

To cakalate the f/nember divide the gulde nember by the distance in fret batwaen lamp and rebject and select
stop or balf way position,

aperters
1 Seme guide nmnber holds for opentfinh technigue.
NOTE:  Frll data for the M 5 Lamp has mot been worked ont. boc!&numﬂgbhth«nﬂthlmi
lemp 4t speeds wp o 1/30 second It is about 1/2 a5 bright ot / to 17500 second.

flluminator should always be em  tography This is not often appreciated.

ployed for the subsequent companson of — But the fact is that it requires considerable
serial records skill to render color values graphically in
In spite of having somewhat less expos  terms of the gray variations of a black and
ure Iatitude than black and white films  white print  Color photographs on the
color films aro easier to use in medical pho-  other hand, provides the benefits of color
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&ifferentiation and thrs simplifies deffoen
tiow.

Of course in concerted studies of mor
phology ot posture, color films are Dok
peeded. Gocasinaal stadies of this mature
bowever for insertion into collections of
other types of color recards, are best made
m cokor Glme In this way distrecting
Iransitians from color to black-andchite
o not occur in a presentation of the cuses,

Trres or Coron Fias

There are two major kinds of color films
1t the medical photographer will be con-
cerned with. The distinction trvolved lies
m the processing—one type can be pro-
cessed by the photographer or in photo-
fnishing planty, the other by the mar-
facturer or in specialized
hbwntoﬂnﬂs&ulpodﬁ\tmghcg
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dn-end artficlal light exposare indexes
ore s follows.

Fibms in the first category are  ROLIL,
MINTATURE ROLL—Anscochrosme, 32—
Saper Anscochrome 100 80~ Ektochrame,
32, 16(F) SHEET—Amcochrome, 32, 25
Ektachrome 12, 10 These are for use in
daylight or 3200 K (type B flm) I
luminatin. In the second category are
35-millimeter and Bantom Kodachrome
Films. Dalight, index 10 and ‘Tvpe F
index 18, for photoflash Mamination

Kodachrome Professional Film, Type A
{index 18, for photoBood 1Tumination) is
only prodeced fn 35-milliaeter 38-ex

TARLE Vi

PHOTOFLASH LAMP GUIDE EXPOSURE NUMBERS
CQLOSELRP PHOTOGRAPNY for

{Gmbbhhmvhiﬂm.hkl«bndm-df«dhmhlm

GUIDE RUNBERS®
FOR LAMPS SHOWN
Neftorblot |
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are available In 20- or 36-exposure rolls
Bantam films have 8 exposures

Color films can be further separated into
two classes those that provide positive
color transparencies direct (above) and
color negative films From the latter it is
possible to print any number of various
types of final photographs—mmiature and
large transparencies color prints and black
and white prnts

Kodacolor Film (minfature and roll,
only ) is o umversal color negative flm that
can be exposed under daylight, electronic
flash or clear photoflash illuminaton hoda
color prints are made by the Eastman
Kodak Company and these provide an eco-
nomical program for those utflizing the
simplified techniques

Ektacolor Film is a negative color sheet
film It is available for medical photog
raphy as Type S for electronic flash lamps
and Type B

All negative color films can be processed
by the photographer or in photofinishing
plants  hodacolor Film will also be pro-
cessed by the manufacturer

Color negatives, including hodacolor
negatives, can be printed on kodak Ekta
color Paper to provide color prints This
can be done with direct development by
the experienced photographer

The contrast of any color films processed
by the photographer cannot be controlled
nearly to the extent of black and white
films, although there is a very slight range
possible fodachrome Films have a fixed

The Photography of Patients

contrast which is somewhat higher than
that obtainable with the other color films.
Sometimes this higher contrast s necessary
to give emphasis to faint lesions for greater
clarity

While any of the color films descnibed
will serve in the photography of patients,
it is worth noting the spectal potentialities
of color negative and print films A color
negative film reproduces the fmage
complementary colors as well as in nega
tive tone values. Like black-and white
negatives, the resulting “transparency”
must then be printed to form a final pho-
togrmph A single color negative can be
kept m the files and final photographs
made for specific needs as they arise

This can be done on a sheet printng
film for large positive transparencies (Ekta
color Print Film) by the photographer
Ektacolor Slide Film available in 100-foot
35mm rolls (perforated or unperforated)
can be utilized for making positive minin
ture transparencies from any color nege
tive It too can be processed by the pho-
tographer

Kodacolor and other color negatives can
be printed on Ektacolor Paper to provide
direct color prints. And hodak Panalure
Paper is especially designed for making
black and white prints by contact or en
larging from color negatives

ILLUMINATION For CoLor Frias

Lighting of the correct color quality is
necessary for use with color films. Tho in



Filws ard Flferr; Color Procenet

doorm]]fﬂmsrcqulreligbtofpldnﬂ:d:
quality (mtTypeAﬁlm,whk:hh(m
photoiood tamps) whereas the sheet films
sre destgned for 3200°K {llummation. The
bgmtnhnangﬁhmmnbecmph)rdlo
udapt:ﬁhnfmmmedtksaﬁg}ﬂhguo
sncther tn emergencies. Fall details are
ghen fn the fostractions for ench film.
Eleciromc fash units require the use of
dav light Bims.,

Duplicedes
Colar can be sent in for
duplication by the Eastman Eodak Com-
pm or other dupl Tabormtodes,
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tained from photographing the patent
«with a black-and-white negathe material.

Exposure

Tables V VI, and V11 include exposure
data for color flms. VModerate care with
evpostre f1 required becanse color films
have lexy exposure hatitude than negative
materials.

In establishing a techmique ft is common
practice to make a series of exposures van
ing b a half stop (half of the change be
tween two §/-numbers such as {/8 and

f/11) The need for this soon disappears
when the ph her b

These can be in larger or smaller sizes than
the origiml. ‘This males a practical soarce
of lage transpanencies for displev par
poses. It also permits the preporation of
edna lecture or classroom sets in 3uxd-
meh o 232%4nch e \aov ph

graphic departments make a 3t x 44-tnch
master transparency aod then bave it dupli-
cated for various purposes—85x16 centi-
meter and 2ax 3% foches are good sires
for large Lantern slides. In this wa orig
inals can be carefulh filed and the wear of

3 famftiar
with lighting and the characteristics of his
equipment.

As a general rule color photography is
an eusler techmique than bhck-and white
photography  Of course somewhat more
eare in exposare i required by the former
and when processing 5 done by the pho-
tographer more time & tovohed.

Lighting by an Hnexperienced photog
vapher and that offered by the stmphified
technique Is more likeh to vield good de-
Imeation of the smbject in color photog-
raphv Optimum tectmiques are more aften
demsnded by black-snd-white photog
raphy  because there {5 no color anly tome

for monochrome reproductien I fournals
3 that the textbool. st
spechal care. In spite of all this, 1t ]"a’]
m;xb' overlooked that the best qualite
color photograph f5 made by the
techniqee too. b optimom
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are available in 20- or 36-exposure rolls
Bantam films havo 8 exposures
Color films can be further separated into
two classes those that provide positive
color transparencies direct (above) and
color negative films From the latter it is
possible to print any number of vanous
types of final photographs—miniature and
large transparencies color prints and black
and white prints
Rodacolor Film (minfature and roll,
only) is a universal color negative film that
can be exposed under daylight, electronic
flash or clear photoflash fllumination Koda
color prints are made by the Eastman
hodak Company and these provide an eco-
nomical program for those utilizing the
simplifled techniques
Ektacolor Film is a negntive color sheet
film It is available for medical photog
raphy as Type § for clectronic flash lamps,
and Type B
All negative color films can be processed
by the photographer or in photofinishing
plants hodacolor Film will also be pro-
cessed by the manufacturer
Color negatives, Including Kodacolor
negatives, can be printed on Kodak Ekta
color Paper to provide color prints This
can be done with direct development by
e renced photographer
t-hThe:th)t:;ntra.rt of any color films processed
by the photograplier cannot be controlled
nearly to the extent of black and white
films although there is a very slight range
possible kodachrome Films have a fixed
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contrast which is somewhat higher than
that obtainable with the other color films
Sometimes this higher contrast is necessary
to give emphasis to faint lesions for greater
clarity

While any of the color films described
will serve in the photograply of patients,
it is worth noting the special potentialities
of color negative and print films. A color
negative film reproduces the image in
complementary colors as well as in nega
tive tone values. Like black-and white
negatives the resulting “transparency”
must then be printed to form a final pho-
tograph A single color negative can be
Lept in the files and final photographs
made for specific needs as they arise

This can be done on a sheet printing
film for large positive transparencies { Ekta
color Print Film) by the photographer
Ektacolor Slide Film available in 100-foot
35mm rolls (perforated or unperforated)
can be utilized for making positive minia
ture transparencies from any color nega
tive It too can be processed by the pho-
tographer

Kodacolor and other color negatives can
be printed on Ektacolor Paper to provide
direct color prints And Rodak Panalure
Paper is especially designed for making
black and white prints by contact or en
larging from color negatives.

TLLuarNATION Fon CoLon Friats

Lighting of the correct color quality is
necessary for use with color films The in
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Mmﬂﬁmmhﬁiﬂ@uf
ewcept Type A or
mhmps)):hceudmdlmﬁhn
mdcdptdfurm”{m\mmdm.’l'hc
Hginbnhndngﬁkmmnbncmph\rdm
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smother in emergencies. Fall details are

Color transparencies can be sent in foc
duplication b the Eastmsn Kodak Com-
pam or other dupl b des.
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tafned from photographing the patient
with a black-and-white negathe material.

Exposure

Tables V VI, and VII include exposure
data for color fllms. \oderate care with
exposure is required because colar films
have less exposure htitude than negative
materials.

In establishing a technique ft ts common
practice to make a serles of exposures van
ing b # half stop (half of the change be-
tween two f/-numbers such as /8 and
f/11) The need for this soon disappears

These can be tn bueger or smaller dzes than
the original This males a practical souxee
of bupe transparencies for display por
poser. Tt also permits the preparation of
edn lecture or classroom ety fn Flex 4
fch or 2x2nch slides. \lam phote-
graphic departments make 1 3% x4twinch
master transparency and then have it duplt
cated for varions purposes— 6519 ceutt
meter and 2'ax 3t Inches are good sizes
for large intern slidex. Tn this way orig
imls can be carefullv filed and the wear of
routine mage talen by the duplicates.
When wanted, black-and-white negn
tnes can be obtatmed from positive color
ransparencies bn contact-printing or en-
bt them onto a slow . 5 -

when the ph her becomes familiar
with lighting and the characteristics of his
equipment.

As a genennl rule color photography ks
an eusier techmique than black-and white
pbotography  Of course somewhat more
care in exposure i1 required by the former
and when processing is done by the pho-
tographer mare time £ involved.

Lighting by an tnexperienced photog
rapher and that offered by the stmplified
technique i3 mare likely to yleld good de-
Hn"'d"“"fﬂlemb}ectmmp
mphy OQﬁmmn&cmqmmm&mg
demanded b black-end-white
raphy bemnxﬂmhmmhrm)‘m
‘f‘; ‘Enmcmm“mm:dcd

o, Toe evposed flms shoukd be de-
\c\u-pednhmtlnll’tlrlmullh]n(;pe

to a gamma of about 0.5) This
will produce a negative with a contrast
aprrovimating that which would be ob-

lcyu“ 1 n
% that the textbook ﬂhsmﬁmk"“'“"
pecial care. In spite of all this, tt should
Doltbemrrloohdt}mlthebedqmu‘y
color photograph i made b the
technique too < optiman
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T rrovaarpes of black-and white photo-
graplic printing are readily grasped yet
their application isno casual matter Simple
as the steps mvolved are, each must be
done carefully in order that the quality
attained in the negative may be fully re-
alized when prints are made. It is beyond
the scope of this book to go into calor
printing  Much of the worl. in the medical
field can be done by specialized labora
tories It is sufficient to say hero that black
and white printing should be thoroughly
mastered before color printing is attempted
hodal Panalure Paper for making black
and white prints from color negathes is
handled like enlarging paper

The making of good prints has two es
sential phases  the actual process of print
ing and developing and the judging of

PRINTING METHODS

print quality The purpose of this bool is
to bring to the readers attention helpful
suggestions and precautions that will, if
followed, ensure excellent prints, This
chapter deals with the fine points of print
making it assumes that the worker is at
least familiar with the general procedure
and operation of necessary equipment.
Chapter IX will be devoted to a discussion
of how to select a paper of suitable surface
and contrast for & given negntive and to
judge the contrast and density of prints
and other aspects of prnt quality

Handling Equipment
In order to produce prmts of high qual
ity adequate cquipment must be em-
ployed It is also important that the ap-
paratus be properly adjusted

Tne ConTACT PRINTER

The contact printer most frequently used
for medienl photography 13 the box printer
that incorporates an adfustable ground
glass shelf for diffusing the illumination
and for dodging Accordinghy the follow
ing recommendations arc based on this
tvpe although they are casily applicable
to others

For best results a printer must provide
close contact betw een the negative and the
Dodging will be dien wd fully tn Chapter T\
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paper otherwhe definition
snd brilliance of the prints suffer  There-
fore stepst}ntappcu:mr)xbmﬂdbe
falen to faprove the contact in any worn
chpnrnLSwﬂimﬂ!hemxktugb{:du.
ﬂpcdn]]yiflmckkd,clnscpa!deﬁnldm
at the edges of the prints. The blades
should be fattened and, if the trouble per
sists, it s often helpful to place the nega
the on top of them instead of undernenth.
The masking blides should be trued if
print margins are out of square

The ghss under the platen nmst be
cleaned before the work is begun. Dust is
best removed from glasy surfaces with
saft brash because polishing them with o
cloth oaly attracts lint. The negative itself
should also be dusted with a brush.

If the diffeing gl is removed for
cleaning, care should be talen to replace ft
cucth in its original posttion  otherwise
direct light man Bare from a gop in the rear
to couse uneven Image demily on the
prmts. If the lamps are not all alike in wutt
age and tvpe or If they are not all lighted,
the resulting flummation at the platen ako
tauses ube en exposure

Tie ExLancen

Most enlargers are equipped with mask
mg devices Thr{rmcl}nuldnmcrbem-g
Lected beeause stray light from around the
edges of e nepative seroush affects the
quality of an enlargement. It causes overall
fo and Lick of brilliance in the highlights.

Chy elements negative 3
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Iemses, condensers, and ventilation n stems
require attention. Most photographers Im
bitnally clean the ghiss in the negative car
rer before using the enlarger because dirt
mﬂpmdumub\-lomdcfccu[nlheprlnu.
Yet few make a habit of {nspeeting the
lens for dust or fingerprints, which produce
a puzzling lack of brilliance and sharpness
In the prints that is usuafly not traced to
the correct source at once (see Figure 1)
The other glass elements of the enlarger
peed occasional cleaning too, since dust on
them mm drop off ento the negative car
rier or the lens.

The lens should be cleaned by polishing
it witl lens tissue or dusting it with & sable
brnsh. The same considerations given for
cleaning glass in the contact printer apph
ta the other glrss surfaces fu the enlarger
When not in use an enlarger should ahways
be protected with & dust cover to minimize
the necessity for cleantng

A fault sometimes encountered results
from uncvenness {n the illumination  this
may be due to vartous causes. If enlarge-
ments show markedh light comers, the ef
fect ma be traceable to one or more of the
following, depending oo the design of the
enlarger  The Lamp mav not be the one
recommended for the enlarger or it ma
not be correcth ocated  the lems man be
stopped down to an excessively small aper
ture- the tnterchangeable condenser may
ot be the proper one for the Jens in we
the tmide of the reflecting hood may re-
quite dmling with a soft bnush, or the



The Photogrophy of Patients

RAgure Vil 1

Compurhon of nnlurncmeﬂh la xhow poor quality resulting from the use of dusty

rough deaned lens (Photograph

enlarger lens ond imp

was made to visualize extensive keratosly ) A Prin' exposed through lens having a thin coat

of dust on upper surface B Print exposed after lens was cleaned When viewsd with 8 covered

A does not appear to be markedly poor in quality; yet when compared with 8 A s worthless
ness In deplciing keratosls irregularities Iy obvious; even the freckles are barely apparent

shiny surface may bo tamished badly in
which case the advice of the manufacturer
should be sought regarding resurfacing it
Another {llumination defect appears as o
streak across the print and may be due to
a cracked condenscr lens or glass i the
ventilation system

The attainment of maximum sharpness is
obviously desirable Therefore the en
larger and its support should be rigid and

not subject to vibrations from traffic and
clevators It is also necessary to focus the
enlarger lens accurately This should be
done with the lens wide open for two rea
sons First the brightness of the profected
image is such that finc detafl can casily be
secen  Second, slight moyements of the fo-
cusing knob from the position of sharp fo-
cus are quite noticenble because the depth
of focus is nat great By focusing the lens
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umupahuegmtulhmthadedmdmc.
i s possible to decrease the aperture by
one o two stops and thus fncrease the
depth of focus to offset slight inaccuracies
of focus that are sometimes difficult to pet
cehe

Hendling Photographlc Paper

Although photographic papers do nat
have the estreme sensitivity to light that
filmrs possexs, some precautions are
tn using them It is necessary to provide as
mach visibility in the darkroom as possible
30 that prints cen be fudged for density and
coptrast during processing, nevertheless,
ewessihve end unsafe illumination from
safelight lamps must be svaided. Lamps
with mfelights of suitable color should be
msialled st recommended working dis-
tances and bulbs of specified vwattage must
be otllzed.

Stoce safeliphts may deterionate with age
or from the fnadvertent wse of too large &
:i).d-e)b:hmldbetencd occastonally

can be accomplished bn expesing to
thetr {lhamination, at recommended £
to-paper dista & sheet of ph %

Both enlarging and contact printing pa
penmnbetnndkdundcrlhenmemfe-
lights if thase sultable for the more sensi
tive enlarging paper are emploved (suchas
the hodak Wratten OA) This, of course
furnishes iThmination of adequate visibility
for working with contact printing papers
even though not of the maximum intensity
that most of them can tolerate  An addl
tional safelight of the appropriate type
provides greater convenfence in contact
printiog.

Ancther point that shonld be boroe in
md {s that photographic paper is suscep-
tible to fingerprints untll it has been in the
developer for a second or s0. Again, finger
mark stains result if the paper is held by
the mme comer or edge throughont de
velopment.

Exposure
The exposure should always be gonged
s0 that the desired density can be obtained
fn the print upan recommended develop-
ment. The skilled worker can usually
estimate the exposure time from a mere

paper partially covered with blck paper
The photographic paper should be exposed
for & time that tales into accoumt the mad
mam period requtred for every printing op-
eration cutung, evposing, dodging, and so
forth After development, if a line of de
marcation appeant between the covered

and ancovered areas, the flumination &
not safe

1 of the negative The less expert-
enced should make exposure tests on a strip
of the paper to be employed, nsing an estl-
mated time a3 & basis. In order to obtain
::f;l}t}:ctmbkdlﬂmmthew
Decessan to v ‘}'CCIPWITE
steps bn lf‘ctu-rufnl:annhm For fn-
stance when an exposure of 6 seconds Is
estimated, different sections of the
shoald be given exposures of 3, 6, and 12
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e

FRgure Vil2: Effect of development on quallty of
print and clardty of sublect A Print removed pre-
maturely from developer to avold exceysive density
from overexposure) 8 Print given correci exposure and
full development Note that detall modeling and nat
ural gradatlons apparent in dark areas of 2 are In
distinct in the muddy short scale print A

posure time or indicate the need for an in
terediate exposure  (If test exposures of
5 6 and 7 seconds were given there would
not be enough variation in density or suffi

scconds The vanations in imagoe density so
obtafned usually suffice as a guide to the

correct cxposure time since onc of the
areas will either represent the correct ex
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odent range to gange the correct expo-
suret.) I?uprh:thubceumdewhh-
ghmexpwuremdothmmmcwhltdnﬂm
o lighter are desired, the original exposure
shoald be Increased or decreased by 2
factor of about 1.5 for pormal papers and
by about 1.2 for contreaty papers-
When an enlarger semployed, test strips
can be easfly made by intercepting por
tioos of the projected image with » sheet
of black paper beld close to the phote-
graphic paper  The entire sheet should be
ghen 14 of a guessed exposure—det us =y
that this overall exposure s © seconds.
Then the first step should be covered and
the rest given 2 seconds again, From then
on, the remaider after each step fs covered
s gven o doubled exposure thus 2,2, and
then 4, §, 16, The result is steps having
24,8, 16 and 2 seconds exposure, § sec
onds being the gnessed time. It fs also pos
sble to male stepped test sirips fn & con-
tect printer (although mamy prefer to
make singleexposare tests) The nem
thve and paper should be held along one
eder by means of the rear portion of the
split platen Then, after raising oaly the
hmnpoﬂhmo{uwphtmndmgm
free theet of black paper shond be slipped
hetmeen the negatihve and the peinting
paper and moved to con er the steps for the
varlous exposares.
Undermn:dmmwtnmuhhfmsmh
"“m"“‘u‘fdtdrcdwb)
oBe or mare test siripe, Foo
* stepped strip may have fittle
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significance when an enlarged image con
ains & small but particulsrly {mportant
area that requires careful testing. Agaln, If
the platen on the contact printer has only
moderate pressure wntil Jocked, or if small
negatives are used, single test strips are
ecesler to make than o stepped strip.

Test strips must be given the sme proc
essing that & recommended for the final
prints- otherwise the test is not valid. Light
areas appear slightly darker when the print
{3 dry than they do when the paper is wet,
50 it I3 necessary to allow for this effect.
The areas in the test strip should be large
enough to permit a rough check on the
ruitability of the grade of paper selected.

Processing

\Making & photographic print of the high
est qmlity is as exacting & procedure as
canrying out amy haboratory reaction  Ac
cordingly the steps ipvolved in printing re-
quire fust as much care to ensure that each
rengent completes fty function. A careful
darkroom technique saves time and ma
terlal

DEvELOPING

\Mamufacturers of ph N

s o oogonte e
pounding developers for various types of
peper xnd also In determining optimun de-
veloproent times. Prints should always be
developed i accordance with mamufac
tuters instructions.

1t & print ts not developed for a suff-
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Fgure VIII-2: Effect of development on quality of
print ond clority of sublect A Print removed pre
maturely from developer to avold excessive density
from overexposure; 8 Print glven correct exposure and
full development Note that detall modeling and nat
ural gradations apparent In dark areas of B are in
distinct in the muddy thort scale print A

seconds. The variations in image density 5o posure time or indicate the need for an in
obtained usually suffice as a guide to the termediate exposure (If test exposures of
correct exposure time since one of the 5 8 and 7 seconds were given, there would
areas will either represent the correct ex  not be enough variation in density or suff
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Rears

The use of a rime or “stop” bath is an
essenth] step, although one whose {mpor
tance §s too often overlooked. lts purpose
& to arrest development and rinse off the
adbering developer that would contaminate
and reduce the efficiency of the Hxer
Prints should be givep this treatment as
won & development 15 completed with agh-
tation in the bath for at least fve seconds.
There should be no pause for the purpose
of inspecting the image before Immersion
of the print because exposure to the air
before fixation might cause axidation stains.
There is also danger of fog resulting from
prodmit to tbe safehght.

The concentration of the stop bath and
the rinwng time should be carefully regu-
Lated. 1f the bath is exceasheh acdd, or f
prints are allowed to sccumulate in the
tray before fidng, mottled areas and stains
mn ensue A weak stop bath or insaffictent
rinting. om the other band, incompleteh

neutratzes the des eloper chemicals.
Fro
The pbotographer ks aften so0 a

m canrving prints through the stages of mit
'bkd“'bﬂm“matbehnpuom‘un
Exfng t w2 epository for the prints
unt] & com ensent time arrives for washing
them. This mst be wvoided because the
uhnmg:ﬂx\fbemm‘pmbhw
doced once the maffected sitver halide
£ m the emulsion are dissohed bn the

Ivpo. This results in bleached highlights
and toe changes in the images. Again, the
Sbers of the paper base become highly fm-
pregnated with fixing salts upon prolonged
fixing. making it difcult to wash the prints
thoroughl!

'y

Fivers, lile other processing sohitions,
become exhausted with use and incapable
of complete action. Undussolved light-senst
the crystals then remain in the prints,
&ventually causing stam and fog. and bard-
ening agents can no kager mintmize saft
ening of the print emulsion. Testing outfits
are avathable for checking rinsing and fix
ing baths.

After » fixer has been in use for some
time a whitish stodge mav form on the
bottom of the tray This is en indication
that at Jeast the hardening agent has de-
teriomated.  Accordingly a slodged fixmg
solution should be discarded.

Strong fixing solutions intended for films
~tmy fuery, for emmple—should not be
used for prints since they make it dificult
to wash the paper base thoroughh Ao
the prints ave Iikeh to dry brittle Fixing
solotions of moderate strength that have
been used for fixing negatives ere not suit
able for prints because stains may oecur
Prints should always be fixed for the times

ded by the facturer to en-

sure removal of the wmdeveloped light
sensitive crvstals.

Wasimvo

To assure reasonable of the
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crently long period, for example, when
it is prematurcly removed from the de-
veloper in an effort to correct over-expo-
sure, the dark tones appear weak, foggy
and possibly greenish The cffect, usually
called “muddiness” is demonstrated in Fig
ure 2 Overdevelopment, on the other
hand may cause ondation stains and de-
veloper fog Uneven development causes
streaks and mottled arcas therefore, the
print should be immersed rapidly and the
tray rocked almost continuously

The depth of the solution should be
ample (about one-half inch ) so thatas little
air as possible will reach the print in this
way one of the possible sources of uneven
development and stains due to aeral ou
dation is precluded

Only reasonably fresh solutions should
be used because stains fog, and muddiness
are likely to occur If solutions that have
deteriorated from age are employed In
storing stock developer solutions it is wise
to Fll the bottle completely because air
above the liquid oxidizes and thus nges
the active ingredients For solutions that
are not used up within a reasonably short
period it is well to mix only small quanti
ties and to store them in small bottles
Another possible source of stains and mud
diness is the use of an exhausted developer
solution or of one that has become con-
taminated with the fixer

It is necessary to use the developer at
approumately the recommended tempera
ture. If the solution is too warm fog and

The Photography of Potients

stain are likely to ensue On the other hand,
a developer that is too cold necessitates an
unduly long development time and also
males it impossible to utilize fully the -
herent qualities of the paper The surest
way to avoid these effects is to employ 2
thermometer to chech the temperature
and regulate it accordingh

The cardinal rule in printing is to make
exposures that sult recommended decelop-
ment and not to vary decelopment unduly
toaccommodate the exposures However it
is impossible to avoid some inaccuracies in
timing or estimating exposures, or flnctua
tions in lamp intensity due to voltage varia
tion For these reasons, most papers have
liberal processing latitudes  The recom-
mended developing time given for these
papers in the literature and instructions
should be adopted as a standard  the toler
able minimum and maximum times given
represent the range over which slight vari
ances in exposures can be adusted for
Such limits should never be exceeded

The tone—the degree of brownishness or
“warmth"—of the image depends somewhat
upon the developer used One that vields
a neutral black on commonly employed
papers is reccommended for general use in
medical photography and particularly for
prints Intended for photomechanical repro-
duction Warmer image toncs are produced
by other dexelopers, especially on certoln
papers  (The types of subject for which
warmth may be preferred will be covered
in Chapter I\ )
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p'rmtd\rf‘.b&:‘::‘;nmcpmpo!m:ed
Exnz, making B dScul to wash the prm s
thororrzhh

Fixers. Hle cther pocessinz so™tices,
becroze ebarsted wih eve aod beaable
o complete actien. Undotved Lz -sens-
the onval then remain b the prots
el camms stam and forg, 2and hard-
ez asels exa v booer momire s
etz of the print ealnon. Testmz oAl
are availsble for checkms i aod £x
oz baths

After 2 Exer bas been m e fom soxoe
tioe 2 whenh shedce o form oo the
bt of the trav  Thy 15 20 indxatvn
tha. 2t bt the hardenrma azer bas de-
tenrred  Accordomoly a stadoed Exing
wizhon shorld be docarded.

Stroez Burag wolutions uecded fo- o
~1rav Exers for exmple—aloald oot be
wied for prrmts eoce they make 1 diSca™
to wash the paper bose theronshh Al
the prizty are bueh to dn bztle Fraisz
w'zhaes of ordemate strenzth that kave
been e3ed foc £xiag nemtnees are ot st
abe for prts beerse stams mav oce
Prry shrerld ahwans be £xed for the tioes
recommended bn the mncfacterer to e
re removal of the modeveloped Lot
sencine crvetaly
W

To aswrre reasocable permanence of the
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cently long period for cxample, when
it is prematurely removed from the de-
veloper m an cffort to correct OV CT-CXPO-
sure, the dark tones appear weal, foggy,
and possibly greensh The effect, usually
called “muddiness” is demonstrated 1n Fig
ure 2. Overdevelopment, on the other
hand may cause oddation stains and de-
veloper fog  Uneven devclopment causes
strenks and mottled arcns, therefore, the
print should be immersed rapidly and the
tray rocked almost continuously

The depth of the solution should be
ample (about onc-half inch) so that as Iittle
air as possible will reach the print in this
way one of the possible sources of uneven
development and stains due to acrinl o
dation is precluded

Only reasonably fresh solutions should
be used because stains, fog, and muddiness
are likely to occur if solutions that have
deteriorated from age are employed In
storing stock developer solutions it is wise
to fill the bottlo completely because nir
above the liquid oxidizes, and thus ages,
the active mgredients For solutions that
are not used up within a reasonably short
period it is well to mix only small quant
ties and to store them In small bottles
Another possible source of stains and mud
diness is the use of an exhausted developer
solution or of one that has become con-
taminated with the fixer

It is necessany to use the developer at
approximately the recommended tempera
ture If the solution is too warm, fog and
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stain are likely to ensue On the other hand,
a developer that is too cold necessitates an
unduly long development time and akso
makes it impossible to utilize fully the in
herent qualities of the paper The surest
way to avold these cffects is to employ
thermometer to check the temperature,
and regulate it accordingly

The cardinal rule in printing s to make
exp that sult r ded decelop-
ment and not to cary decelopment unduly
toaccommodate the exposures However it
is impossible to avoid some inaccurncles in
timing or estimating exposures, or fluctna
tions in lamp intensity due to voltage varia
tion For these reasons, most papers have
libernl processing latitudes The recom
mended developing time given for these
papers in the literature and instructions
should be adopted as a standard the toler
able minimum and maximum times given
represent the range over which slight var
ances m cxposures can be adjusted for
Such limits should never be exceeded

The tone—the degreo of brownishness or
“warmth™—of the image depends somew hat
upon the developer used One that yields
a neutral black on commonly employed
papers is recommended for general use n
medical photography and particularhy for
prints intended for photomechanical repro-
duction Warmer image tones are produced
by other developers, especially on certain
papers. (The types of subject for which
warmth may be preferred will be covered
in Chapter T\ )
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Route
The we of a rinse or “stop bath &s an

& to wrrest development and rinse off the
adhering de eloper that would contaminate
and reduce the efficiency of the fxer
Prints should be given this treatment as
soom as development is completed with agh-
tation i the bath for at least fn e yeconds.
There should be no pawse for the parpose
of inspecting the image before immersion
of the print became exposure to the alr
before fation might canse cudation stains.
There is also dunger of fog resulting from
praximits to the safelight

The concentration of the stop bath and
the rinsng time shoakd be carefulh regu
lated 1f the bath is exvessiveh acid, or if
prints are allowed to accumalate in the
tr before fixing. mottled areas and statos
a2 ensoe A weal stop bath of insafBclent
viosior. an the other hand, incompleteh

lres the des eloper chernlcal:

Fone
The photographer s often so e d
m canrving prints throagh the stages of suft
shle developoent that he is apt to treat the
fxing tran a5 a repostory fo the prints
wtl] a com entent time arrh es for washt
\htm.ThbnmSlbct\ddtd\rmne(he
silver mage ftself becomes appreciabhy re-
ooce the umffected siher holide
mmthemulhmm‘\dhh
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lwvpo. This results in bleached highlights
and tone changes in the images. Again, the
Ebers of the paper base become highh im-
pregnated with fring salts upon prolonped
fixing. malang it dificalt to wash the pnnts
t

Fixers, Iike other processing solutions,
become exhausted with use and Incapable
of complete action. Updissohed light-sensi-
tive crvstals then remain in the prints,
eventnalh causing stain and for. and hard
ening agents can o Jooger minimize soft
emung of the print emulsion. Testing outfits
are availible for checking rinsing and fx
Ing baths,

After a fixer bas been i use for some
time a whitish slrdge mav form on the
bottom of the tras  This is an indication
that at Jeast the hardening agent has de-
terlorated.  Accordingh 2 shrdged fxing
sofution should be discarded.

Strong fiving soluttons intended for Glms
—vra fixers, for eample—should not be
used for prints since they make {t diffcult
to wash the paper base thoroughls  Also
the prints are Ikeh to dry brittle Fixing
solutions of moderate strength that have
been wsed for fiung negatives are pot suit
able for prints becawse statns may oceur
Prints should alwavs be fixed for the times

ded I the facturer to en-

sure removal of the undeseloped light
sensith e envstals,

W

To asnure reasonable permanence of the
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image it 11 necessary to remove as much as
possible of the residual hypo® from the
emulsion. Washing should not be entrusted
to haphazard methods single-weight prints
should be washed for at least an hour and
double-weight prints, two hours, in running
water so circulated that both sides receive
frequent changes When they arc washed
in a tray they should not be allowed to form
& clump For maximum efficiency the bulk
of the hypo should be removed by first rins-
ing prints ina separate tray of water Wash
ing should be timed from the immersion of
the last print since unwashed prints con
taminate those partially washed.

The temperature of the wash water is
also an Important factor because water that
ts too cold does not sufficiently remove the
hypo in the emulsion and paper fibers, even
with prolonged washing. On the other
hand, water that is too warm is likely to
soften the emulsion and cavse damage to
the image A temperature range from 65°F
to 75 F is desirable

Dryrve
After a print has been washed it should
be lightly swabbed with a wet sponge or
cotton to remove the scum that is usually
In this connection, the word “hypo” s used es
« general term to Inclodo any of tho fidng chemicals
dnLvhmrdﬂmdlnLhapianwldlmdwhdLnﬁ
of the slver image
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present. It js best to do this in the wash
tray or on 2 drainboard under a stream of
water to minimize the effects of grit that
may be in the water—particularly if the
supply is unfiltered The print should be
then wiped free of water to hasten drying.

Obviously the drying facilitics should be
clean to svofd contamination of the prints
which may cause stains and fading Prints
must be dned free from troublesome wnn
kling and curling to lessen the possibility of
physical damage when they are handled
This can be accomplished by drying them
between blotters, with or without pressure.
Only blotters mado especially for photo-
graphic use should be employed for drying
prints others may contain harmful chemf
cals that would cawse deterioration of the
print  When drying racks arc used it Is
sometrmes necessary to  straighten the
prints after they have dried by dampening
the backs with a solution of 50 per cent
methyl aleohol in water and then stacking
them between blotters under heavy pres-
sure

When prints on glossy paper are to be
ferrotyped, it is cssentinl to use clean
highly polished plates to preclude damage
from sticking Firm even pressure is re-
quired in squeegeeing the prints to the
plate otherwise dull spots may appear
where small areas wore out of contact



CHAPTER IX

PAPER SELECTION, QUALITY

CONTROL AND PRINT QUALITY

FEOVNCAL CHARACTERDSTICS 155
Surface texture and sheen 153
Teight and Resibility 156
Tint 156
Image tooe 158

MIOTOGAAFIDC CHARACTERISTICS 158
Printing speed 158
Contrast grade 159

JODGING NEGATIVES FOR PRINTING 159

ILDGING WET PRINTS 161

LOCAL CONTROL 161

PFEINT QUALITY 153

FHIXTS FOR JOUPRN AL MAUTTRATION 184

O\Cﬂthermnmlopemtimlsofprmlm

of the best possible qualin from his nega
tmes

An execllent prmt should show a full tone
range from black to almost white and lave
tooe gradations that create an effective
mental impression of the original subject.
Is practical terms, an excellent pnint is ovne
that carmot be impros ed upon by printing
thcnq::ﬁweon-d:ﬂnmtpapcr or by
gning a different exposure on the same pa
Pev or by changing the processing.

1n order to obiain this ideel, fadgment
hhrpotumlnulccdngltypeufpnpn
riﬂ:themnuﬂublcph\ﬁmldnndn

istics I cloosing a paper with the cor
rect photographic characteristies and in
evaluating the densin range of the neg
ative

Physicol Charocteristics

‘The physical characteristics of a photo-
graphic paper tnclode its surface texture
and sheen, weight and flexibilits tint and
image tone A wile range of combmations
of these characteristics is offered, and at
first glance it might seem difcult to select
the most appropeiate paper for a ghen
medical photozraph. The problem becomes
relathels simple however If the phvsical

characteristics are conskdercd in the follow
ing order

StPFACE TEXTURE AND Siirex

\Maximum definition and clarity of detail
are essential in medical photographs. These
objectives are best achieved b using a
paper with a smooth surface and a high
sheen o7 gloss. When prints on this surface
are dried on ferrotvpe plates, they have an

meh smooth, enamel-like surface that
Lmparts additional brilliance

For larpe prints that are to be used In the
classoom and for edueational displavy of
vasions tvpes, some photographers prefer
& paper with a shghth rough surface They
bave 2 fnegrained testure with pood
huherﬂ}mtmmm
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WErGIHT AND FLEXIDILITY

These characteristics aro closely associ
ated and should be cansidered together
Weight refers to the thickness of the paper
stock Papers are supplicd in two weights—
Single and Double The Double Wefght
paper is stiffer than the Single Weight and
is, therefore, more suitable for prints larger
than 8x 10 inches For smaller prints and
those that are to be ferrotyped Single
Weight is preferred

Some papers aro especully made for
prints that are to be mailed and do not
crack when folded They yield a print with
a high durability and strongth that recom
mend it for instruction shects file cards,
notebook inserts and in fact, any applica
tion in which a photographic print is Itkely
to be subjected to much handling

TNt

The term tint describes the color of the
paper stock. For medical illustration the
white stock should be sclected Cream
white may however proye useful for exhi
bition prints of a more or less pictorial
nature as in the public relations field

Irace Tove

Image tono refers to the color of the
silver image as it appears on the paper
Some papers produce a cold tone image
and others a warm black one A cold tone
{mage is generally preferred for scientific
{Ilnstration and for prints to be reproduced
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bv photomechanical processes A wamm-
tane paper should bo restricted to printing
for display purposes

Materfals appropriate for a number of
specific applications in medical plotog
raphy are given in Table VIII

Photographic Characteristics

While selection of a typo of paper with
suitable phvsical characteristics depends on
the intended uso of the photographic print
the selection of a paper with correct photo-
griphic characteristics depends upon the
printing method to be employed and the
contrast of the negntive

Privrrve SPreD

Tlumination levels used in enlarging are
usunlly much lower than in contact print
ing. Therefore it is desirnble to use for each
class of work a paper with a speed that will
result in a convenient cxposure time~i e,
one short enough to be practical yet long
cnough to be castly controlled With this
in mind the recommendations in Table VIIT
have been made under the two classifica
tions “Enlarging” and “Contact Printing.”
It will be noted that some papers are useful
in both purposes beeanse they are of mod
erate speed and can be used for contact
printing by reducing the intensity of the
printing light and with enlargers that pro-
vide adequate illumination Enlargements
made nt high magnifleation require a fast
paper because of the reduction in image
brightness involved



Poper Sefection Quafity Coatrol end Prist Quality

Inalicate besic noeds.
der of conboct tarovyh o rerder of
11 n 14 becher | dze ore

Osfllae

TARLE VI
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PRINTID ON TOO SOFT PAPIR
TRYN 3 4 o3

MORMAL HESATIYE

HORMAL PRTHT

PRINTID O TOO CONTRASTY PAPIR,
THY Ne. O & 1

@ NEIGATIVE CONTRASTY PRINT

:

Fgure IX 1: A paper selection guide To use it fist decide which of the {llustrated negalives

most nearly matches the contrast of the one to be printed Then follow the directions In the

black arrow leading from that negatlve Thus a normal negative should be printed on No 2

paper If prints from a certain negative appear flat or contrasty follow the instructions In the

white arrow connecting the illustratlons most similar to that print and negative When in doubt
try o print on No 2 paper
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Costrast Grane

™ hi

¥ phic papers are available {n sev
eral contrast grades. For emmple Axo F s
pplied fn six degrees of contrast—desig
mated by the numbers 0 1,2, 3, 4, and 5
The purpose of the varieh of contrast
grades h to compensate the differences in
pintmg quality found in negatives. The
problem factng the photogmpher about to
wmale ¢ print is to select the contrust grade
that will yield a print of the desired stand
ard. This requires an ability to judge nega-
the qmlite Akhough such skill can be per
fected onhy by actualls making prints from
negath es on s eral grades of contrast and
amlyzing the remults, the kearning time can

be shortened by a proper approach to fudg
Ing negatives for printing.

hriging Negatives for Printing
The gquestion that arises at this polnt is
On what should the photographer Bx his
attention when he i inspecting a negath e
to deckde which contrast grade be should
E’“"muxkntheﬂm]dan}mu

demsity rmge  of the vegative the
dﬁﬁﬂmlndmﬂt)mbjmghtmd
shadow That is what determines its print
fnf contrast. The average denseness of the
repthe governed bn the exposure given
In the camena, 1s of concem onh as it af
'ﬂ‘i"‘“ﬂ"m 1t will osaalh be

By semmvimer
Setmn, male drcwsmors, tins b caBed the
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found that veny thin and cxtremely dense
negathes have a limited densits range-
that i, they are soft or low contrast e
tives. Fundamentalh however it is the
density difference that is jmportant in
estimating printmg contrast.

The megatnes and corresponding, prints
fn Figure 1 fhtrate how the use of the
appropriate contrast grade of printing
paper results in prints of similar appearance
from negaties differing wideh in density
range The negative with Jow contrast or
short density range produces a good print
ona printing paper with high inherent con-
trast. Conversely the nezative with an ex
tremely great difference betw een highlight
and shadow densities requires a printing
paper with 2 low contrast.

When seehing the Dest possible print
from a given negative one cannot alwavs
be sure that snccess has been attained if
prints have been made onh on a single
contrast grade of paper Figure 2 illustrates
this. When all the prints except the one
shown fn Flgare 24 are covered, this one
might be considered satisfactor, Stmilarh
Figure 2C. when examined alone appeans
of quite good quality Tt is onh  hen these
prints are compared with an excellent one
Figore 2B that therr defickencies become
evident. It it then obnious that Figure 24
is licking brilliance and has weak shado
\mlnd\imnmgchmm oo
contrash  The extremeh contrasty print,
Figure 2D o which the oy of Ty
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« to be prinjed Then follow the directions in 1he
Thes @ normel negotive should bs printed o0 Ho

t or controsty foliow the faviructiont in the
at print ond asgotive on in dovbt

Agure IX 1: A paper selaction guide To u
contrast of the an

y motches the

black arrow
3¢ fom @ cerioin negotive ap!

pops’ 1§ prin
white armow connscting the



Boper Selection Queollty Control end Prist Quality

Coxrrarr Graoe

Photographic papert are avellable in sev
enal contrast grades. For example, Azo F I
spplied ho six degrees of contrast—desig
rated bn the numbers 0, 1, 2, 3 4, and 5
The papose of the variets of contrast
grades s to compensate the differences in
printing quality found i negatives. The
problem facing the photograplher about to
make & print is to select the contrast grade
that will ylekd a print of the desired stand
wd. This requires an ability to fudge nega
the quality Although sach shill can be per
fected only by actually making prints from
pegathes an sev eral grades of contrest and
amhzing the results, the leaming time can
be shortened bn 2 proper epproach to judg
Ing negutives for printing.

hudging Negatives for Printing
The question that arises at this potnt is
On\l}nkllnlldthtp}ntmbﬂﬁxhh
xtention when be is fnspecting a negative
ta decde which rontrast grade he should
use? The answer is that he shoold evaluate
the density range  of the nepative, the
difevence in density between highlight and
shadow T}mh\}ntdﬁnmhm}upm
ing contrast The average denseness of the
:pti\e governed by th"ﬁmegh’vn
“hmhdm“ﬂ) a5 ftaf
fects the denstty range Tt will usally be

a.:“k"“‘“‘*fmwaumm
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fourd that very thin and extremeh dense
negatives have o limited demsits ranger
that fs they are soft or low contrast nega
tives. Fundamentallh lowever it is the
density difference that s {mpoctant in
estimating printing contrast

The negathes and corresponding prints
in Figure 1 fllustrate how the use of the
appropriate contrast grade of printing
paper results in prints of stmilar appearance
from negatives differing wideh in density
range. The negative with low contrast or
short dersit range produces a good print
ona printing paper with high inberent con-
trast  Converscly the negative with an ex
tremely great difference between highlight
and shadow densitles requires a prioting
paper with ¢ low contrast

When seeking the best possible print
brom a given negative one cannot alweys
be sure that success has been attained if
prints have been made only on a single
contrust grade of paper Figure 2 {llustrates
this. \When all the prints except thc one
shown In Flgure 2A are coverced, this one
might be considered satisfactory Similarly
Figure 2C, when cmmined elose appears
of quite good quality It ts only when these
prints are compared with an excellent one
Figure 2B that their deficiencles become
evident It Is then obvious that Figure 2A
is lacking brifliance and has weak shadow
toner and that Figure 2C u slightly too
contrasty  The extremely contrasty print,
Figure 2D tn which the faults of Figure
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Figure IX 2: A demonstration of the value of making comparlson prints  These reproductions
show the results obtained when a negative is printed on several popers one contrast grade
apart  Both the slightly soft print A and the slightly hard print C when viewed alone 1eem
faidy occeptable The superior quality of the correct print 8 becomes apporent only when a
comparison s made Print D being one grade more contrasty than print C is made too harsh
The most important general criterion of the quallty of a print it how naturally it deplcts the
original sublect Highlight and shadow areas also provide specific clues 1o print quality When
there is not enough tone difference between them lareas x and y) the prnt Is soft; when there
is too great a difference (as In prints C ond D} the print is 100 contrasty ond there I3 usually
loss of detail in one or both areas
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oC are ted, s included as a guide
mmcﬁ“mbkd that have been Im-
paired by excessive contrast.

This experiment suggests that if doubt
exdsts v ex the quality of a glven print or if
the best possible print is to be assured. it is
good practice to print also on the two con-
mm:dp:m\todwmemmaﬂ\
selected. The three prints can then be com
pared and the final cholce made

The prmt on paper of too low a contrast
gade will sppear mudds” (n comparison
with the print of optimum qualith  Its
Blacks will be wesk, and fine detall wall
bick claritv and beillance  On the other
kend, the print on paper of too high a con-
trast grade will appear “harsh  1f the high-
light density s correct, shadow detail will
be obscured bn excessive print densitn ¥
the exposare s adjusted to give the destred
stodow dentity the highlipht details will
be Jost. Tn extreme cases there will be Josses
n both shadow xnd highlight.

It might be mentioned that experts with
bof; etperience frequenth find it neces-
RIY to print a negative on paper of sevema)
contrast grades to secure a pnnt of the
desred qualin The beginper should, there
fore recognuze the importance of making
fure be bas selected the correct contrast
grade for each negathe

Judgleg Wat Prints

In inspecting the qualith of wet prints.
m“wmmhdlhaxﬂmp—mudn
thex ose some of thefr brlliance This is

11

most apparent i matte surfoce papers and
least apparent tn glossy papers. In leaming
10 estimate this effect or when atming for
the utmost fn quality prints may be dried
rapidh by sy % off surface

and holding them before a fan for a few
moments. A print of desired quality can
be used as & puide wlen making additional
prints by placing it in the wash water where
it can be compared with new prints in the
wet state  {The reference print should not
bre kept in the fising hath, since prolanged
{mmerston will bleach it )

The intensity and colot of the ilhmina
thon wed to evamine prints for mdging
qualith should approvimate the conditions
under which they are ordimarih viewed.
1€ the illumimation os er the wash tray s too
bright there will be 2 tendenc to produce
prints that are too darl under ordimarv
room lighting. On the other hand, if the
Mlamination s too dim, the tendency will
be toward maling priats lacking in strenpth
and vigor When prints are planned for an
exhihit in which thes will be viewed under
abnormalh Wigh or Jow flumination levels,

they thoald be fudged under simflar condi-
tions i possible

Locod Control
A print of proper densit on the conect
contrast grade of paper doet not alwmns
reprezent the best posdble print that can
be made frem a particnkar negative  For
eample a photograph may thow a targe
expanse of white sheeting and glaring high-



162

lights on apparatus and instruments that
distract the attention from the area of in
terest. Although it 1s desirnble to do some-
thing about these distractions at the Hme
the picture is made, it 15 frequently not
feasible and therefore an effort should be
made to correct them during printmg
A preliminany, step 1s to crop carefully
In scientific illustration it is advisable to
crop closely so that the area of interest oc
cupies the major portion of the picture
Only enough of the surroundings should be
shown to orlent the observer Distracting
background detail can often be eliminated
in this manner
If the picture still shows bright distract

ing areas after cropping, local control in
printing should be used. This is commonly
called dodging, and conssts of giving the
offending bright arens additional exposure
When enlarging, this “printing in” 15 ac

complished by the manipulation of large
sheets of black paper in which holes of
suitable size have been cut These sheets
are held a few inches above the photo-
graphic paper in such a position that the
obfectionable areas are given additional
exposure  The dodging material should be
Lept 1in constant motion to avold sharp
lines of demarcation In contact printing

the same effect is achicved by placing tis

sue paper on the glass shelves beneath the
glass supporting the negptive. Ioles of
correct size and shapo are cut in the tis

sues to give additional exposure to desired
areas which are positioned over the holes

The Photography of Patients

The dodging procedure just deseribed s
used when the print shows local arcas that
are too light when the major portion of the
prnt s of correct density see Fimure 3.
When the pnnt is out of balance because
certain small areas are too dark and the
major portion 1s of desirable density 1t fs
better to “hold back” the darher areas than
to “print in” the lighter portions. When
enlarging this 1s effected through the use
of small paddles made from wire and black
paper  As n “printing in " the dodging
material fs kept in motion a few inches
above the photographic paper In contact
printing the desired areas can be “held
back” by penciling the tissuc on the glass
shelf of the prnter or by adding pleces of
tissue under the portion of the negative to
be printed lighter The tissues can be
marked for penciling or cutting by placing
them on a sheet of glass lard over the nege
tive on the printer thus making the areas
needing modification easy to find

Another application of dodging is in con
nection with extremely contrasty subjects.
When a soft paper is used m an attempt
to retamn detail m both shadow and higl-
light portions of negatives from such sub-
jects the fine detail is frequently Jost and
the highlights have a smoky appearance
By printing on more contrasty paper and
adjusting the exposure for correct highlight
density the condition is corrected so far as
the highlights are concemed, but shadow
detail is lost By “holding back” the shad
ows in printing, it is possible to produce a
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print from a contrasty subject with good  sidered in producing highest qnality prints
brillamce and detail throughout the scale  for medical llustration arc
Dodzing should be done carefully to avold Use of o white paper with a smooth sur

wmatiral end obviows modifications. face and a neutral black tone for general
worh,
Print Quafity Selection of Single Welght paper for

Summarizing, the maln points to be con-  prints 8 x 10 inches or smaller Double

i)

Fryre X.3: Asbrionts of sibow
laochid A
the negutive for this arpect This tecoed wey 1
"m ot roted unkl too lake H‘,,,mm, Loy "“"’ wos ﬂddmrull.yu:i:’pn. 'pwwdx.u' u M"Thu"di .
m e foct
The Tona vatver ta g 0D ¢ M:,,T‘":'h'." 8 1t won ponible to change
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Lghts on apparatus and instruments that
distract the attention from the area of in
terest Although it is desirable to do some-
thing about these distractions at the time
the plcture 15 made it 15 frequently not
feasible and therefors an effort should be
made to correct them during printing

A preliminary step 1s to crop carefully
In scfentific Hlustration it is advisable to
crop closely so that the arca of interest oc
cuples the major portion of the picture
Only enough of the surroundings should be
shown to onent the observer Distracting
background detnil can often be elimmated
in this manner

If the picture still shows bright distract
ing areas after cropping local control in
prmting should be used This is commonly
called dodging and consists of giving the
offending bright areas additfonal exposure
When enlarging, this “printing in” is ac-
complished by the manipulation of large
sheets of black paper in which holes of
suitable size have been cut These sheets
are held a few inches above the photo-
graphic paper in such a position that the
objectionable areas are given additional
exposure  The dodging materinl should be
kept in constant motion to avoid sharp
lines of demarcation In contact printing,
the same cffect is achieved by placing tis
sue paper on the glass shelves beneath the
glass supporting the negative Holes of
correct size and shope arc cut m the tis
sues to give additional exposure to desired
areas, which are positioned over the holes

The Photography of Patrents

The dodging procedure fust deseribed i
used when the print shows local areas that
are too light when the major portion of the
prnt is of correct density see Figure 3
When the print is out of halance because
certain small arcas arc too dark and the
mafor portion is of desirable density it is
better to “hold baek”™ the darker areas than
to “print in” the lighter portions. When
enlarging this 15 effected through the use
of small paddies made from wire and black
paper  As in “printing in " the dodging
matenal s kept in motion a fow inches
aboyve the photographic paper In contact
printing the desired areas can be “held
back” by penciling the tissue on the glass
shelf of the printer or by adding pieces of
tissue under the portion of the negative to
be printed lighter The tissues can be
marhed for penciling or cutting by placing
them on a shect of glass laid over the nega
tive on the printer thus making the arcas
needing modification eass to find

Another application of dodging is In con
nection with extremeh contrasty subjects.
When a soft paper is used in an attempt
to rotain detail in both shadow and high-
light portions of negatives from such sub-
jocts the fine detal is frequently Jost and
the highlights have a smoky appearance
By printing on more contrasty paper and
adjusting the exposure for correet highlight
density the condition is corrected so far as
the highlights are concerned but shadow
detail is Jost By “hLolding back” the shad
ows in printing {t ix possible to produce a
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Imwomphy of patients in med!-
al research, and practice has
been establithed mamh as a valuable sup-
plement to the visoal examination of super
fchal venous patterns. In addition, 1ts abil

Is carried out, especially when a series of
plctures is made in studying progresshe
changes In a patient. This does not mean
that the procedure is difficult anvone ex
perienced in ordinary medial photog
raphy can readily and confidently under
tale it. And today the photographer has
a greet advantage over earh workers in
that the films avallable are faster than the
older type plates In applving the technie,
it is fmportant to understand what medical
infrared photograpln can and can not do.
With that in mind, the nature of infrared
photographn fs briefly explamed In the sec-
tion dealing with its uses.

Nature and Uses

The chamcteristic of frared radiation
that males 1t useful for medical photog
raphv is ity property of penetrating the
skin and the hods tissues to a greater ex
tent then visible light. There 15 some dis-
agreement among workers in the feld
about wiat region of the spectrum affords

I to show detall ynder the skin las made
Tt osefol in other ways, It has slready been
cmploned m stodying a variety of condi-
bnmmdnru:a-hlaummptmist}mt
new applications will be found.
ﬂ\e\‘ﬂl)edlnfnmdmmfd_;dmd,
fot on the care with which the hnkque

The evidence re-
viewed by Clark would mdicate that ft cor

responds closely to the reglon of sennitivity
of medical mfrared flms.

The greater portion of fncident infrared
radistion penetrates into the tissucs and fs
roflected back diffuseh by them. An -
frared photograph of the body makes the

185
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Weight for larger paper with a tough
“folding™ support for prints that will re-
celve strenuous use

Choice of a contrast grade appropnate
for the negative 0 as to provide a print
with a full scale of tones ranging from
black to white.

Development for the full time recom
mended by the manufacturer adequate
but not too much fixing, and sufficient
washing (see Chapter VIII)

Inspection for qualitv under suitable
flumination—~it should bo stmilar in inten
sity and color to that in which the pnnts
will ordinarily be viewed

Dodging only when the best possible
results Iy straight printing are inadequato
—to diminish the brightness of distracting
areas, to improve visibility of detail in dark
arcas, or to increase the brilhance of fine
detafl in contrasty subfects by “adjusting”
the negative to a suitable paper

A good print ranges from white to black
tones with detail in both In general
appearance it should be neither muddy
nor harsh Tts gradation in the middle
tones should be such that an accurate
visual jmpression of the original subject
is given

Prints for Joumnal llustration

Apart from the quality requirements of
clinfeal prints mentioned previoushy  there
are certain requirements that if met will

simplify the production of good journal

The Photography of Patients

fllustrations The prints should be on 8 x 10+
inch paper of a blue-black tone and with
a glossy ferrotyped surface They should
not be mounted unless a lnyout of several
prints butted together is prepared by the
photographer Then all the illustrations
for that article should be on thin cards of
the same thickness. Paper clips will leave
marks that cannot be obliterated. The top
and the figure number should be indicated
in ink on the white margins. Captions with
figure numbers should be separate from
the prints  White ink can be used to direct
attention to faint details on the print and
the caption should mention this to avoid
confusion

Inexpert lettenng or inclusion of arrows
should not be done on the print the pub-
lishers artist can do much better The
position of such legends or keys, however
can be indicated lightly on a tissuc overlay
gummed to the hack of the print along one
edge and folded over its face Such a tis
suc can also bear in simple terms instrue-
tions to the photoengmyer regarding im
portant arcas and details to be brought out
this is particularly important with medical
photographs because the etcher cannot bo
expected to know the diagnostic signs and
other subtle features of such complex ple-
tures Use a veny soft pencil so as not to
dent tho print with the writing  Thoto-
granhs worth making are worth heavy
cardbaard protection for mailing
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is carried out, especially when a series of
pictures is made in stodying progressne
changes in a patient. This does not mean
that the procedure b dificult anyone ex
perienced in ordinan medical photog
raphy can readil and confidenth under
tale it And todn the photographer has
a great advantare over earh workers in
that the films available are faster than the
older tvpe phtes. In apphang the technie,
it is important to understand what medical
Infrared photograpin can and can not do.
With that in mind, the pature of infrared
photograpin s brief explat
ton dealing with its nses.

d in the sec

Nature and Uses

The characteristic of infrared radiation
that makes it useful for medical photog-
maphy s its property of penetrating the
kin and the bods tissues to & greater ex
tent than visible light. There is some dis-
aTreement among workers in the feld
thout what region of the spectrum affords
maxmum transmission. The evidence re-
viewed bh Clark would indicate that it cor
vesponds closcly to the region of sensithin
of medical infrared films,

The greater portion of Incident infrared
radlation penetrates into the tissues and is
reflected back diffiseh b them An in-
fnrrdphmogmphufl}nbod\ makes the
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Weight for larger paper with a tough
“folding” support for prnts that will re-
celve strenuous use.

Choice of a contrast grade appropnate
for the negntive 0 as to provide a print
with a full scale of tones mnging from
black to white.

Development for the full time recom
mended by the manufacturer adequate
but not too much fixing and sufficient
washing (sce Chapter VIII)

Inspection for qualith under suitable
illumination—it should be similar in inten
sity and color to that in wluch tho prints
will ordinarily be viewed

Dodging only when the best possible
results by straight printing are fnndequate
—to diminish the brightness of distracting
arcas to improve \isibility of detail in dark
arcas or to Increase the brilliance of fine
detail in contrasty subjects by “adjusting”
tho negative to a suitable paper

A good print ranges from white to black
tones with detail in both In general
appearance it should he neither muddy
nor harsh Its gradation in the imddle
tones should be such that an accurate
visual mpresston of the onginal subject

is glven
Prints for Joumal lllustration

Apart from the quality requirements of
climeal prints mentioned previously  there
are certmn requirements that if met will
simplify the production of good journal
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illustrations. The prints should be on 8x 10-
inch paper of a blue-blnck tone and with
a glossy ferrotyped surface. They should
not be mounted unless a layout of several
prints butted together is prepared by the
photographer Then all the illustrations
for that article should be on thin cards of
the same thickness Paper clips will leave
marks that cannot be obliterated The top
and the figure number should be indicated
in ink on the white margins Captions with
figure numbers should be separate from
the prints  White ink can be used to direct
attention to faint details on the pnnt and
the caption should mention this to avoid
confusion

Inexpert lettering or inclusion of arrows
should not be done on the print  the pul-
lisher s artist can do much better The
position of such legends or koys however
can be indicated lightly on a tissuc overlay
gummed to the hack of the print along one
cdge and folded over its face Such a tis
suc can also bear in simple terms instruc-
tions to the plotoengraver regarding im
portant areas and details to he brought out
this is particularly important with medical
photographs because the etcher cmnot be
expected to know the diagnostic signs and
other subtle features of such complex pic-
tures Use a ven soft pencil so as not to
dent the print with the writng Photo-
gravhs worth making are worth heavy
cardboard protection for mailing
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on the nearness of the veins
to the surface the region of the bodv and
on the condition of the vein walls. Because
of virmtrons in these factors Rosenbloom
s sepgested an ingeneous norm for breast
phlebograms—that of the patient herself
photographed at am age before changes
ke probabh occurred. In evaluatmg re-
salts. the following points should be stod-
fed. the shape of the \enous pattern it
sf it distinciness or strength and
dnngnint]\hm-pectmsrrhlp}uo-
mhs,lndt}nnumlrru{\rhu\h\n

The penetration of infrared radiation
males it of surprising value in photograph-
Ing stroctures beneath an opaque comea.
Thdrml;ofmmu,dono(phomgmph
::r'ﬂfpl\uﬁw) would If the comea were

Infrared photographs cannot be made
through a thick growth of hair Accord
fugh hair on the male thorax or on ex
mﬂmmmbcremtdbdmphomg
aphy It must also be remembered that

undemeath arens sffosed with

‘m"uﬂdwdluohzn-ceumpan(ﬁ
ukers, wll be more or less obscured.

Undthemﬂqﬂewmaplbemuu
mm@bﬁo{\irkwuﬂﬁ\mhﬂc
Vems 15 well kngwn
dbkmm“*ﬂl:lhhm) it s pos-

shle healing ¢
\brs 8 tendency of the uleers and

Early malignant neopluamy
‘beh"d"mrfaoc,mchul’ng:lm

of the nipple can be etpected to show
exagrenated and posiibh abrommal mark
togs of the surrounding zone that are indi-
cathe of the imanable increase in blood
supph to tumor regions, see Figure 1 In
this feld, therefore the record fs an addi
tional tool in establishing the presence of
a possible neoplasm, but, of counc cannot
ewroach on biopss as a diagnestic pro-



The Photography of Potients

1atl

of venous patterns due to
such factors as Individual characteristics age and functional stotus: LEFT very early Pagets
disease of left nlpple {patient aged 62 years); note indicatlons of increased blood supply to

in the definit

Figure X 1: Two cases that MMustrate

tumor reglon; RIGHT 3 months multipara aged 36 years with mild bllateral mastills; observe
prominent but otherwise normal pattern and some engorgement of areolae In comparing these
two records notice !hcﬂ in the first cose the pattern is weak in keeping with the patient s age
and y In ts slgnifi e lles in Its asymmetry The strong pattern In the tecond
case reflects mainly the puﬂann age and mammary activity rather than the presence of o serd

ous pathologic condition

flesh look as though it were glowing faintly
with a peculiar ashy gray pallor This
appearance of the skin is true cven of Ne
groes and suntanned persons

If this “glow” is obscured by an object
that absorbs the radiation under the skin
the object is recorded as a shadow unless
it is so small that the radiation diffuses
around it Obviously the nearer the ob-
ject to the surface the sharper will be its
shadow

Eggert showed that venous blood
vitro nbsorbs infrared radiation whereas
arterial blood does not. Similar studics
have been made by Merkelbach Barker
and Julin earlier had recorded the venous
pattern in patients by virtue of these facts

(Cenes and diagnoses courtesy of § M Bowlen Jr, MD)

They noted too that the beard below the
skin of cleanshaver men could cast a
shadow  Massopust, and Gorman and 1lir
sheimer further demonstrated the ability
of the technic to map the superficial veins.
Atrophied areas in the ins and tattoo pat
terns obliterated on the surface of the body
have also been found to cast shadows
While it 1s generalls agreed that in the
infrared photograph the \eins are more
noticeable than they are visually the pic-
tures must not be expected always to show
a striking network of vems Indeed it is
a mistake to be disappointed wlien the pat
tern 15 not boldly delincated (See Figure
1) Its dustinctness depends on the thick
ness of the skin on the degree of venous
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for the li angles recommended
:ﬂ:ﬂm %:ngrcﬂectalm should have
1 matte side whach produces even ilhumi
mation. They should be easily removed,
which & an advantage in photographing
the nterior segments of the eye
ERber 500-watt, PS-25 3200 Kelvin
Mards bimps or No. 2 photoflood lamps
we smtable for general wse However
photoflash lamps are almost a necessity in
the photography of nervous patlents, or in

botographny when the pulsat

of urteries adfzcent to the veins, or involun-
hrymmtnn;hnu:mtufmec)n.
v otherwise blur the results. The \o. 22
Mhhmpkmggmed for the pur
PoiehmneﬂlmampleUghtmnput and
ot be finbed on 110 volts. Tt fits the same
wodets 1 the tngsten lamps mentioned
d is therefore readi interchanped with

For infrared photographs of the eve a
dnsb“‘l’h‘*ﬂﬂmhhmphrcmmdcd
becrse the duration of s flarh by short

Pior 0 exporure. 1t may also be used
0 electrical onylet il
fah ] ol otﬁrlngmrm]pbmo-
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Electronic flash lamps aro suitable al-
ternathves because of thetr coolness specd,
and convenience They should be equipped
with modeling lights. In considering elee-
tronke flash lamps, however it cannot be
assumed that thelr output of usefu) infra
red radiation is directhy related to the ex
posure levels they provide In photography
with vInble light.

The following specific data will be use-
ful as & guide for the calibration of indi-
vidual setups. With Kemlite 225T elec-
tronic flash tubes impressed with 225 watt
scconds each from a power pacl, housed
in compact home-portraiture” reflectors
and placed in a “four-comer™ rrrangement,
thelpemmhf/."‘_".ﬁmll'lehmpsm
42 inches from the subject. This corres
pords approximateh to a gukde number
of 45 for each lamp when hodak Infrared
Film and the \o 57 filter are used. This
ukommlo}m].(l}m(ntm:lt) of \o. 22
photoflash bulbs, see Table IN, page 178
Fnats axp Firrers

For medical fnfrared pho(og'mph\ Ao~
dak Tofrared Sheet Film &5 rupplied in
regular sizes for sheet film cameras and
hodak Infrared Film in miniature stzes and
IR118 TR616 IRI®0 IR@eo and IR197
six-expoture rolls. The lete specifica
tions of these films andm"ﬂ\:-(p: applications
mtube{mmdmtbekndaknamhk
o Infrared and Ultraciole Photography

radlation, infrared fiims are semsithe to
blue and to part of the vistble red region
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cedure Its usefulness in determining a
primarily vascular nature of an otherwise
known superficial neoplasm is obvious and
beyond question

Severnl published accounts of the usc of
infrared photography deal with attempts
to develop a differentual diagnostic aid
relative to cirthosis of the liver hepatic
carcinosis etc One fact stands out as being
significant in tlus respect In incipient
cirthosis there may be no recognizable col
Iateral circulation whereas the finding of
a well-developed collateral enous pattern
in advanced liver discase indicates or con
firms for all practical purposes the pres
ence of airthosis  (See Figure 2.)

The foregoing has dealt with some clini
cal aspects with a full realization that for
teaching purposes it has addihonal valne
in demonstrating superficial circulatory
anatomy Obvioush then these capabilities
of the technique requires that large and
small arens of the body have to be care-
fully photographed m order to produce
useful results

Equipment and Materials

Most camerns commonly used for clini
cal photography are practicable but two
points are worth considerntion 1n choosing
one (1) In general a fairly large negative
umage is required in order to record the
finest detall accordingly a 4x5-inch
camera is the first choice (2) Focusing
is stmplest with view camcras which per
mit moving the back independently of the

lens

The Photography of Patienty

The camern bellows must not transmit
wfrared radiation Those who have not
tried the technique liad best check on this
matter and also on the safety of the dark
slides if sheet film fs used To test the
bellows, the camera should be loaded with
infrared film and 2 safe dark slide partially
withdrawn or with roll film cameras, a
frame wound into place Then the bellows
should be subjected to the illumination it
would normally recene If no line of de-
marcation shows on the film after 1t has
been dev eloped, the bellows is safe

The suitability of dark slides can be
determined by loading each holder with
infrared film and placing a piece of metal
about half the size of the film on the slide.
The latter is then exposed for about 2 min-
ute to the light of a 100-watt lamp Joeated
a few inches awav  If upon development,
the film does not show a light patch whero
the metal lav the slide is safe The dark
slides on holders manufactured by the
Eastman Kodnk Company and Graflex In
corporated have fice dots embossed on
them to indicate that they are suitable for
infrared photography Metal slides are also
safe

Licirs

A sufficient number of lights eapable
of producing broad even fllumination is
needed Two pairs of lights provide a
highh adaptable outfit for evenh lighting
the torso or extremities Three pairs are
required for the entire bods  Lights which
permit reads positioning of the individual
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of the spectrum. Hence appropriate filters
must be emploved for infrared photog
npln  The Wratten No &7 Filter (infra
red) ahsorbs the blue and the visible red
md B best suited to emphasizing \enous
detul  Semewhat less emphasis results
when the Wratten No. 25 Filter (red) &
utilzed becanse it absorbs onhv the blue
compaoent of the reflected light  Sinee the
red compocent fs unaffected, onlv half
the exposure required for the o & Filter
fspeeded. This is useful when more depth
of Bedd or a faster shutter speed is wanted
than i possible with the \o 87 filter

Bauxmmorsp \aTEruALs

Painted walls window shades, or mans
of the back grounds ordinarily wsed in clini-
<l photography can be utilized. Some pig
ments ma photograph darker or lighter
than their vismal appearnnce Thus can be
checled by maling photographic tests

It is advible to use o material that
prints blacl or almost so ratber than one
that fr hlack, otherwise troubles in making
Prints mav be encountered. (Sce papes
¥ xnd 182 )) To obtain a gras tone in the
Print, backgrounds of prov or light green
sheeting are uscul. If space permits, the
Rme resubt can be accomplished by phe-
Ing a wlitte sheet at some distance behind
l:nl’““fﬂk where it receives kow {llumina

Ughting
The fimnction of infrared photographs is

m

that of depleting the shadowy forms of
\eins embedded In the body tissues. It is
vital to avoid, as much as possible surface
shadows from contrastv lighting, edge
shadowy, and diffuse reflections from im-
proper placement of the lights. Thus, there
are two requirements f the (lumination
emploved—cs enmess and the correct Yight
ing angles The extreme importance of
these two factors is fMustrated In Flgure 3.
A large percentage af the faults seen fnun-
successful infrared photographs can be
traced to peglect of these principles (A
spectal problem Is involved in photograph-
ing the eve since the number and positions
of the comneal reflections affect clarity )

EvEnvess

Flat, even lighting calls for an adequate
number of lights, an equal amount of il
lamination on both sides of the camera
subject aris, and proper distribution of the
lighting, over the subject.

One light on each side &5 sufficient for
small regions such as the thigh, lower leg,
or forearm.  Four lights, two on each side
should be employed for entlre cxtremities,
the thoray or abdemen, or the torso  For
a fulklength photograply, six lights are re-
quired In photegraphing thie anterior seg
ments of the eve it fs desimble to empln
a single light. this remlts n only one cor
neal reflection, though a slight, but wsualh
unimportant, unes enmess is present.

When pairs of lights are used, they must
n]]beo{thelnmewnnnge,nnd,lnm
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Figure X-3 Demontsirating im
portance of uslng exact light
ing In infrared photogruphy
A and B were made with the
same Illlumination The mode!
Ing used was acceptable for
panchromatic film A but the
unevenness though slight re
sulted in a worthless Infrored
record B Uniform vertleal
lighting was used for C D
and E but the horizontal light
ing angles were varled The
rendition C shows the appear
ance of infrared records made
with too small a horlzontel
angle; note oulline shadow
and central diffuse reflection
A B D shows the bright outline and

central shadow caused by too
large an angle E deplcts the
oxcellent renditon of detcil
obtained with the correct

angle (55 }
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of the spectrum. Hence appropriate Blkere
most be employed for infrared photog
npin  The Wratten Mo, §7 Filter (infra-
red) absorhs the bloe and the visihle red

m

that of depleting the shadowy forms of
velns embedded in the body tissues. It is
vital to avold as much as possible susface
shadows from contrasty lighting, edge

g venous

when the Wratten No 25 Filter (red) s
utitized because 1t ahsorbs onh the blue
component of the reflected light. Since the
red component i wmafiected, only half
the expasute required for the ho &7 Filter
is peeded. This i1 wseful when more depth
of field or a faster shutter speed is wanted
tham is ponible with the ho. §7 fiter

Bacxemotd \aTzRaLs

Painted walls, window shades, or mamy
of the back groumds ordinarily wed fn clin}
cal phatography can be ntilized. Somo pig
ments may photograph darler or lighter
than thelr visual appearance This can be
checled by making photogrphic tests

It b advimble to use o material that
priats blacl or abmast 50 rathier than one
that s hlack, otherwise troubles in making
s ;ay bo encoumtered.  {See pages
179m(]h§1) To olain o gray tone In the
print, grourdls of grav or )
sheeting are nseful 1f mece pcgnzdﬂtxg.mﬂe:
fame renult can be accomplished by plac
tog 2 white sheet ot some distance behind

the patient, where it recetves Jow Muming
tion

The function of infrared photography 1y

Trad and diffuse reflections from im-
proper placement of tho lights. Thus, there
are two tequirements In the fllumination
employed—cvenniess and the correct light
ing angles The extremo importance of
these two foctors is Hllustrated in Figure 3.
A large percentage of the faults seen in un-
suceessful infrared photogropls can be
traced to neglect of these princlples, (A
spectal prohlem is involved in photograph-
ing the cye since the number and positions
af the comeal reflections affect clasity )

Evixrxem

Flat, even lighting calls for an adequate
number of Jights, an equal amount of 3
Tuminatlon oa hoth stdes of the camera
subjeet s, and proper distribution of the
lighting over the subject

Ono light on each side is sufficlent for
small reglons such as the thigh, lower leg,
or forearm Four lights, two on each stde
should be emploved for entiro extremities
the thoray or abdemen, or the torso  For
a full length photograph, stx lights are re
quired. Iz photographing the antertor teg
ments of the cye, it is destrablo to emphoy
a single light thds results in only one cor
neal reflection, though a slight, but wsually
wnlmportant, nnevenness i present.

\\hnpalnoﬂighuueuscd_thq must
all be of the same wattage and, in most
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mstances must be placed at cqual dis
tances from the subject. An cxcepton to
this rule may be necessary in photograph
ing the entire body in which caso the lights
dirccted toward the lower extremities usu
ally should be about 20 per cent closer than
the others
In dustributing the lighting 1t {s essentinl
to remember that most lights provido a
circular pattern of illurmpaton usually
with a central zone of greatest intensity—
the “hot spot”™ They must be used far
enough away from the patient and be so
directed as to spread the illumination
evenly and completely over the approprd
ate area  As a safety measure agninst the
illumination falling off at the edges of the
fleld, it is advisable to spread the zones
over an area somewhat Jarger than the
region studied As an example of how the
lighting is distributed the setup for pho-
tography of the torto or abdomen (Figure
4 Setup I page 174) can be considered
The diagram indicates that the two lights
located above the camera level and the
two below it are adjusted so that the four
zones are not superimposed on the center
of the torso Rather the lights are 0 aimed
that the zones from the top two together
and the bottom two together overlap like
a squat figure-8 somewhat larger than the
aren For smaller regions Iihe the lower
leg, the zones from the two lights required
can be superimposed or at most, they need
be separated only & trifle In aiming the
lights, each lamp ought to be turned on

separately

The Phatography of Patients

LicHTING ANGLES

The term “lighting angle” us used herc
means the angle between the lamp-subject
axis and the lens subfect axls. Obtaining
correct angles is a matter of positioning the
lights In the horizontal plane the lighting
angle (which fs, of course, the same on
both sides of the camera) must be just
great enough to lluminate the lateral as-
pecets of the subject It must not bo so
small as to cause a great deal of diffuse
reflection in the direction of the camera
These points are demonstrated in Figure 3

The size of the horizontal angle adopted
is governed by tho shape of the surface be-
ing photographed A convex surface neces
sftates & horizontal angle of about 55 de-
grees (Figurc 4 Setups Iand III) On the
other hand, a concave surface may require
a horizontal angle of only about 40 degrees
to preclude the formation of an undesir
nble shadow at the bottom of the concay
ity Thus, for lighting the entire femake
thorax, horizontal angles of both 40 de-
grees and 55 degrees are needed  (Sce
Figurc 4 Setup II) The sctups can be
applied in photographing similar struc-
tures

Vertical angles must be provided by
separating the lights vertically The size of
the vertical angle is not as critical as that
of the horizontal and depends largels on
the vertical separation obtainable with the
lights at hand an angle of 30 degrees is
generally feasible and is sufficient V ertical
angles shonld usually be the same above
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ol below the cumera-subject axls. How
ae,in the medial aspect
of the thigh, with the other leg raised, this
f oot practicable The lamp nearer the
peterior plame of the leg has to bo the
Hiber of the two i order to avold a
tadow from the extended leg. This lamp
oot be placed at the usual vertical angle
beetmse of the shadow: that would be cast
br the intenvening buttock. The angle
shoukd, howen er conform as closely as pos
dhie to the ane suggested.
In emanging lights for photography of
the entire bodv the torso should first be
¥gkied In the way shovn fn the general
. Then, the extra pair of Lights re-
goired for the lower extremities must be
Phced at the camera level and directed
doeumard toward the knees. A 45- to 55-
dl’ptehodzmhlmglex}mldbandqxcd,
the stz of the angle depending om the
facllities and on the amount of

&'Hﬁ“mﬂylbouldbebmed-nhe

:?1 mlen-l and the lighting angle ad
pasition hi;

does g the highlight o that it
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1t is fully realized that some diffculty
will be encountered in applying standard
lighting plans to nanambulatory patients.
Nesertheless, the basie principles can be
followed under most circumstances. That
ig, whenever the patient lias to nssume o
position other than the vertical, the light
Ing sctup must be changed accordingly so
that the light will fall on the body as it
would in the standard (vertical) plan LI-'u-r

ple in ph phing

patient, one unit should be placed at each
side of the bed and the lights mised by
means of the telescoping column to pro-
vide the correct lighting angle Photog
raphy of such a patient &5 facilitated by
having him lic on the lowest support avafl-
able

Lastr Disrancrs

Specific lamp-to-subject distances that
w[]]n:mmfm’muﬂufdwrcﬂnmcom
mouh photographed are given fn Figure 4
(page 174) and Table I\. Any necessary
variations can be worked out oo the basls
of two broad requirements (1) The lamp-
to-rubject distance should be such as to
provide a central bright zone of & stze it
able for the aren, as explained on page 172,
2) T'hellg'htxshau}dbeucluseaxﬂn
patient will tolerate becauss any infrared
semsitive material is relatively slow

Hmtdtheﬂghuuclmuk
compatible with the preceding require-
menuwﬂ]lcadmtbebcudelh)cndonof
the veins, This is probabl, dus to the fact
that lights at close range provide effectively
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instances must be placed ot equal dis-
tances from the subject. An exception to
this rule may be necessary in photograph
ing the entire body inwhich case the lights
directed toward the low er extremities usu
ally should be about 20 per cent closer than
the others
In distributing the lighting it is essential
to remember that most lights provide a
circular pattern of llumination, usually
with a central zone of greatest intensity—
the “hot spot”™ They must be used far
enough away from the patient and bo so
directed as to spread the illumination
evenly and completely over the appropri
ate area. As a safety measure against the
illumination falling off at the edges of the
field, it is advisable to spread the zones
over an area somewhat larger than the
region studied As an example of how the
lighting is distributed the setup for pho-
tography of the torso or abdomen (Figure
4 Setup I page 174) can be considered
The diagram indicates that tho two lights
located above the camera level and the
two below it are adjusted so that the four
zomes are not superimposed on the center
of the torso Rather the lights are so aimed
that the zones from the top two together
and the bottom two together overlap like
a squat figure-8 somewhat Inrger than the
area. For smaller reglons like the lower
log, the zones from the two lights required
can be superimposed or at most, they need
be separated only a trifle. In aiming the
lights each lamp ouglt to be turned on

separateh

The Photography of Patrents

Licurine ANcLEs

The term “lighting angle”™ as used here
means the angle between the lamp-subject
axis and the Jens subject axs Obtaining
correct angles is a matter of positioning the
lights In the horizontal plane the hghting
angle (which i, of course, the same on
both sides of the camera) must be just
great enough to illuminate the lateral as
pects of the subject It must not be so
small as to cause a great deal of diffuse
reflection in the direction of the camem
These pomts are demonstrated in Figure 3.

The size of the lorizontal angle adopted
is governed by the shape of the surface be-
ing photographed A convex surface neces
sitates a horizontal angle of about 55 de-
grees (Figure 4 Setups I and III) On the
other hand, a concave surface may require
a horizontal angle of only about 40 degrees
to preclude the formation of an undesi
able shadow at the bottom of the concas
ity Thus for lighting the entire female
thorax, horizontal angles of both 40 de-
grees and 55 degrees are needed  (Sco
Figure 4 Setup 1} The sctups can be
applied in photographing similar strue-
tures

Vertical angles must be provided by
separating the lights vertically The stze of
the vertical angle is not as critical as that
of the horizontal and depends largeh on
the vertical separntion ohtainable with the
lights at land an angle of 30 degrees is
generally feasible and is sufficlent \ ertical
angles should usually be the same above
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brger sources, and hence introduce less
srface modeling than they would if phiced
st some distmee  As & general rule the
Lirpe should be located closer than the
camen to the patlent.
Became of the vertical lighting angles
frohed, I is best to establish lamp dis-
tnces by measuring their positions as
though thes were dropped to the floor
(A plumb-bob 15 useful for locating the
laarps o er the Aoor plans shown i Figure
4 o deawhng, page 173.) The distances
ghen in Table I\ vere measured on this
tams. While the actual lamp-to-subject
distznces are somewhat greater the cffect
® exposure fs neglipible

Setting Up
Tt is desirable to obtain the cooperation
of the patient 30 that the best position for
steadiness and for adequate lighting of a
wpecific area can be achieved. The post
tion of the patient as it affects the use of &
:Jblk must be considered.
n general, the ur
mwocedures of ordi-

Posmonne oF Paruscr

‘m‘mmﬂcmthaQUu\beuummd

o1 photograpin of the torso or the abdo-

mmﬁdnufﬁ\chcuelnllg;htin;;m

Hadmg "“-‘L:]ffungmct o stool,
a wheel chair

me or htenlly r!'um\hemmb:d.f‘d;ulr
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photographing the anterfor and lateral as-
peets of the thorax, either erect position
is pood. A standing patient can be stead
fed b having him grasp the back of a chakr
at his side

In photographing clavicular axllan
and mamman regons, the sitting-erect
posture {5 best since subject motion is rela
tively eass to control To show the axilla,
the arm should be raised in maximnm ex
tension the forearm can be rested across
the top of the head for comfort and steadi
ness. To provide best presentation of the
areolar areas of ptotic breasts, the patient
should rest both arms across the top of the
head, see Figure 5 For the superior sur
faces see Figure V-3, puge 81

When the upper extremity is photo-
graphed, it should be allowed to hang
downward with the patient leaning side-
vwavs toward the member This measure
prevents the side of the body from obtrud
ing fnto the field of view It is sometimes
necessan to steads the arm by resting the
fingertips on a firm obfect such as the seat
of a chair sce Fipure \-{ mage 83,

A standing position is best for all photog
raphn of the lower extremities. Presenting
thefr varions aspects entails no special
problems in positioning the patient, with
the exception of the medial aspect of the
thigh. In this instance the most sats-
tactors method 15 to turn the patient side-
wuvs and lomhet}rmlmm}nglgg The
patient can be steadied quite readily if the
extended foot ts placed on the seat of &
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Fgure X-4: Setup Il

Fgure X4 Photodlagrams of generalized lighting arrangements Sefap ! for male and femals
torso or abdomen Sefup /I for femala thorax Sefop I/l for lower lag Suggested steps are
as follows: Measure distance D Temporarily place patlent aslde Locate comero lens and M
at helght D Amange lights to provide vertlcal separation S Ploce lights at horizontal angle
H Posltlon patlent and alm Individual lights Make exposure This procedurs can be most
conveniently carried out if the location for the patlent X and hoerizontal lighting axes C are per
manenty marked on the floor as indicated in the floor plan at the left 1If permanent markings
are not adopted dimenilons A and B given in the table below can be used to locate the lights
each time a setup Is made The separation $ to provide vertlcal lighting angles can be reodlly
made by equally dividing the separation at M The same rules apply even In setups In which
only one light Is used on each side Exposures are calculated from distances C  (Because of the
vertical angle [nvolved C is less than the actual distance betwron lamp and sublect but the
difference Is negligible )
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sources, and bence introduce less
mmmmmmﬁpw
#t tome distance. As a geoenal nule the
Lamps should be located closer than the
camiena to the pathent.
Becxme of the vertical lighting angles
fmokved, 1t fs best to establish lamp dis-
tances by memsuring their positions as
though they were dropped to the floor
(4 phumb-bob is useful for locating the
bmps o er the floor plans shown in Figure
4, or dwing, page 178.) The distances
ghen in Table I\ were measured on this
bass,. While the actual lamp-to-subject
distances are sumewhat greater the effect
on exposurc Is negligible

Seiting Up
It is desimble to obtain the cooperation
of the patient 5o that the best position for
stezdipess and for adequate lighting of a
specific aren can be achieved. The pos!
ton of the patient as it affects the use of a
suftable background must be considered
too In general, the proced of ordi-

177

hing the anteror and latersl as
mogt:inplhc thoray, either erect position
fs good. A standing patient can be stead
fed by having him grasp the back of a chair
at his side.

In photographing clavicular axillan
and regions, the sitting-erect
postare is best since subject motlon 1s rela
tively eany to control To show the asiila,
the arm should be raised In maximum ex
tenston  the forearm can be rested across
the tap of the head for comfort and stead]
ness To provide best pretentation of the
arcolar areas of ptotic breasts, the patient
should rest both anms acyoss the top of the
head, see Figure 5. For the superior sor
faces see Figure -3, page 81

When the upper extremitv s photo-
grapbed, it should be allowed to hang
downward with the patient leaning slde~
ways toward the member This measure
prevents the side of the body from obtrud
ing into the field of view It {s sometimes
l:cm:) to stead) the arm by resting the

wan cimical photogruphy can be adopted.
The following specific suggestions are
worth keeping in mind.
Postrioxeee o Patmeve

The four positions that may be assumed
for photographs of the torso or the abdo-
roen, i erder of thetr ease in lighting, are
satdmg erect, Witing erect on & stool,
senirecumbent i a wheel chair and s~
pine ot lateralh recumbent i bed. For

ins on a firm obfect such as the seat
of a chair see Figure \ -, page 83.

A standing position is best for all photog
raphy of the lower etremities. Presenting
thelr vardous aspects entafls no special
problems i positioning the patient with
chm-pdonoftlmmedhlupectot't}w
thigh. In this instance the most sty
tactony method is to tumn the patient side-
u-zy:mdmmbetbemtmmmgleg The
patient can be steadied quite readily if the
extended foot {s placed om the et of a



176 The Photography of Potients

Fgure X-4 Setup Nl

Figure X-41 Photodiagrams of generalized lighting arrangements Sefup | for male and female
torso or abdomen Setup !l for female thorax Setup HI for lower leg Suggested steps are
as follows: Measure distance D Temporarily place patlent aslde Llocate camera lens and M
at height D Arrange lights fo provide vertical separation S Place lights at horizontal angle
H Posltion patlent and alm Individual lights Make exposure Thls procedure can be most
convenlently carrled out if the location for the patlent X and horizontal lighting axes C are per
manently marked on the floor as Indicated In the floor plan at the left If permanent markings
are not adopted dimensions A and B given In the table below can be used to locate the lights
each time a setup is made The separation S to provide vertical lighting angles can be readily
made by equally dividing the separation at M. The same rules apply even In setups In which
only one light Is used on each side Exposures are calculated from distances C  (Because of the
vertical angle involved C is less than the octua! distance between lamp ond sublect but the
difference (s negligible |
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Fer photographing anv aspect of the thigh
1=xd for the posterior aspect of the lower
Loy, the ettremity can be raised as far as
pable and steadsed by an assistant. The
ke~ should be lowered for a few mimites
f=t before maling the exposure to allow
retun of the blood supph that would have
prtolk drined from the veins during
foewsmz. Far photograpin of the lateral,
oedial, and anterior aspects of the lawer
Iz the member need not be extentded
"ﬂlhbtﬂshmldbedmvmup:shr
L m order to simplifv directing
the camera.

Teosg the muscles in tlu extremities 15
3 procedure often practical for emplasi
& the vens pattem. It can be accomp-
bbed bn having the patient clench the
Euurm:mdmﬁpmdonbwummds
Fext prior to the exposure The application
:"m’“:ﬁ{ﬂd;:ndcrprmmpenm
counel can be adopted t

il dopted to provide re-

Ocaswocally the character and contour
o te surfaces male localized direct and
e hichlights and darl shadows un
Goable o spite of carchl Hehting 1t
- bportant detail. it is neces-
0 1 van the position of the pabent and
make enoogh to provide a
Forplete recond of the detaf] destred
BAKCrotg Tog

The preatest fault with mam medical
drt oy PUCTAD 2 3 Biending of the
253 of the subject into a blacl. bacl,

e

groumd or into the shadows on a light back
ground. In most cases the fault can be
avolded by following the lighting recom-
mendations ghen previoush and thereln
minfmizing the outline shadow  (See Fig-
ure 3, page 170 }

In general, a dark background should be
selected becanse it las three advantages.
First, shadows from the subject are not
noticeable In a print with a dark back
groand, whereas thes often cause confus-
ing patterns on light backgrounds  Second,
a dark backeround can be located close to
the patent wlich reduces the space

w £ v

1

Figure X 5: Infrored ecord of the bremts and
H\cvpgﬂpmuflb'chnlrludl\ﬂﬂ:ﬂnmm
Podd “home-portratters stund type of elec

CUmeTa weoy roised about
shovlder height and d rected -

uwdlhnn«nmmmmlh.upp"m,,,:;
dnnwmllmuﬂd!olh-ﬂlnplun.
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TABLE IX
EXPOSURE DATA FOR INFRARED PHOTOGRAPHY*
NUMBERS | LAMP EXPOSURE
REGION OF LAMPS| DISTANCE | For 500.wart, 3200°K | For No, 12 Photofiush
Lamps . mpe

Trinky Tbocu,lyAbdoatn, 4t ( 4Tin 179 vee at (/11 r Open fash at /32
Thish; Forearmay TR 711 | Opealushat i/45
Lower Ley 2 | i | iRescatiit | OpeBanst i
Hand, Axilla; ‘ 1 |

Clavicular area b4 18 In. 1/5 sec ot F/11 Oven Lush at //43

Based on wie of matte side of reflectors and Kodak Infrared Sheet Fllm or Kodak Infrared Film, with Wratten No. 87
Fllter o-vubl;n; Dela stven for white skdn. For Nesrold or deeply suntanned skia or pigmented sceas mltiply

erpoutes

t Lamps dlrected so that ceatral 10nes of Illamination are partially overlapped; give 14 stop lem exporore for maller

ateas at this distance whea o'l zones are wpaim|

Whena are wsed close to patient It b

1 dequat

those prevent sgeint aceidentsl axploson of the bulb o revelt of the flazh.

be provided for

chair and the patient is supported from
behind. It is also possible for an assistant
to bear the welght of the extended foot on
his knee and to steady the patient by grasp-

ing both hands, see Figure V-3 page 84

Should the condition of the patient pre-
clude a standing posture for photography
of the legs, a supine position fs feasible
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For photographing am aspect of the thigh
and for the posterlor spect of the Jower
ler. the atremity can be rabsed as far as

knees should be drawn up as far
15 possible In order to simphify directing
the camere.

Tensing the muscles in the extremities
& procedure often proctical for emphast
mg the venous pattern. It can be accomp-
behed br having the patent clench the
fist or stand on tiptoe for about ten seconds
fust prior to the exposure  The application
of 2 toumniquet {under proper superviston,
of course) can be adopted to provide re
glonal emphasts.

Occanionalh the clurcter and contour
of the surfaces make Jocalized direct and
diffse highlights and dark shadows un-
modable in spite of careful hghtng. 1f
they obscure fmportant detail, # f5 neces-
fan to an the position of the patient and
male photographs to provide a
complete record of the detall desired.
Brcacnorxo Toxe

The greatest fault with ™mary medical
mfrared photographs {s a blending of the
dark edges of the mubject tnto 8 blagk back
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ground or into the sladows on a light back

In most cases this foult can be
avoided bn following the hghting recom-
mendations ghen previoush and thereby
mintmizing the cutline shadow  (See Fig
ure 3, page 170)

In general, a dark background should be
selected because it Las three advantages
Finst, shadows from the subject are not
noticeable 1 a print with a darl ack
ground, wherens they often cause confns
ing patterns on hight hackgrounds. Second
2 dark background can be located clove to
the patient which reduces the spoce

w5 T

Fgwe X 3 lofrered record of the bremts ond
the #pper port of the chest mode with the com
poct  home-portrolture ™

shoulder belght and directsd dewnwor
d to-
ward the stermum 10 that the upper patt of the
chest wan parallel to the flm plane
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needed for photography  Third, the out
line of the patient can be most readily de-
picted against a dark background—impor
tant when regional edema or ridging of the
veius is a significant feature.

A light background is useful chiefly when
a 40-degree lighting angle s found neces
sary Then the unavoidable cutline shadow
on the subject does not blend mto a hght
background as much as it does into a dark
one, Disturbing shadows on a light back
ground can be minimized by placing the
patient about 40 inches from it In this
way most of the shadows are cast outside
the camera fleld Dark gry backgrounds
are best when enlargments are the usual
infrared records that are produced Black
backgrounds are suitable when only ordi
nary contact prints arc to be made from
the negatives

When a patient i8 bedridden or in a
wheel chair the background is quite close
to him It is worth wlule to place the pa
tient on a dark cloth if good edge lighting,
is attainable  When a white sheet is the
only feasible background it should be
made as smooth as possible  sonie shadows
may have to be tolerated

Coarosne axp Focusne

The axis of the camera should be aimed
nearly  perpendicnlar to the center of a
cuned surface or at a slight angle to
fairly flat surface The arca included in
the field of view should be large enough to
provide casy identification of the anatonw

The Photogrophy of Patlents

For focusing in some instances, an in
crease in bellows extension may have to
be made because the lens produces an in-
frared image that comes to a focus ap-
preciably behind the visible image Some
lenses have a special index mark on the
focusing scalo to facilitate infrared focus
ing

When the mercase needed is not known
it is sometimes helpful to focus the image
visually with a Wratten No 25 Filter (red)
placed over the Iens or held before the eye
As a general rule, the increaso can be taken
as onc-quarter per cent of the bellows ex
tension required for the visiblo focus.
When photography at 14 scule or larger is
undertaken this increase should be made
by moving the back of the camera—~not the
fens. Mawerer if the back of the camem
cannot he moved independenthy of the
lens the same purpose ean be accomp-
lished closely enough by moving the entire
camer awny from the subject a distance
equal to the increase required divided by
the magnification of the image

For most subfects the lens will have to be
stopped down to at least £/11 so that suf
ficient depth of ficld is provided  This pro-
ccdure also helps to offset differences be-
tween the visual and the infrared focus

In testing the equipment or the focusing
technic for infrared photography  shamp-
ness should be gauged from the rendition
of lairs, pores or marks placed on the pa
tient s <kin {or the purpose The image of
the veins is not a suitable guide since they
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e beneath the skin and cannot be sharply
recorded,

Exposing ond Procassing Film

Medical infrared photography i & rela
tvely high-contrest process; eccordingly
exposures are somewhat mare critical than
thase for ordmary black-and white phatog-
mphy Exposures are given i Table 13,
page 178. They can abo be determined
from exposure meter readings. The Fiim
Evposure Index for hodal Infrared Fiim
wmed in medicnl photography (s 4. Rath the
table and the index given here are based
an the use of 2 Wratten No 87 Filter over
the kens. When a Wratten Mo 25 Fiter 1s
utilized, the exposures should be baived.
Duata for four lamps Included in Table IX
can be applied without change for wing
s kamps in photographing the entire bady
prorvided the Hghting suggested on page
174 15 adopted

The able aho ghes data for Photoftash
fmmation i photography of reglons
other than the eve For the surface of the
e an open-flash teclmic with S\ lamps
I quite conventent. At a scale of 1/1 this
hmpn:l;imld be placed 8 inches from the
ae a lens aperture of /5 loyed.
(When photaflash tamps are useTPduw to
patients, ft is cxtremely Importzmt that
adequate protection be provided for those
present agatnt secidental explovion of the
bulb as & resalt of the fash )

Since pigmented skin affects the infrared
reflectivity of the mubject shghth  allow

ance for this should be made fn exposing.
For Negro patients or skin showing decp
funtan, or pigmented areas around varicose
ulcers, the exposure times given in the
table should be increased by @ factar of 2,
but thoes calculated from an exposuro
rmeter need not be changed.

Processixe

The processing of Infrared flm is a
stralghtforward  procedure.  As  recom-
mended in tho instructions packed with
the fitm, total darkness is preferable for
both Ioading and processing. although the
Wnatten Safclight Serles 7 can bo used
with care.

For medical work a fairhy high develop-

Figure X-61 The flesh fonet on an Infrared
regative should look dorker thon thore of an
ordinary negarive. The density of the velm
whl depend upon the strangth at which they
photograph.  This & the appexancs of the
negative from which Figee 5 wat peinted
when ploced on the Kodah Trotmporency 1t
lvmlnator
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ment contrast is required Accordingly
hodak Infrared Sheet Film should be de-
veloped in Kodak DR-50 at 68 F (20 C)
for 9 minutes mn a tray or 11 minutes In a
tank. hodak Infrared Film (in rolls) re
quires development in hodak D 76 for 16
minutes in a tank at 88 F (20 C )

A correctly exposed and processed infra
red negative resembles a somewhat over
exposed and flat ordinary negative (Fig
ure 8) Attempts to meke infrared nega
tives look like regular negatives will result
in poor delineation

Making Prints

When making prints from infrared nega
tives it is often difficult to fudge the cor
rect printing density and contrast because
of the inherent unnaturalness of the flesh
tones in an mfrared rendition  The general
tendency Is to mahe the prints too dark and
lacking in contrast If the main purposo of
the technique—depicting venous detafl—s
kept in mind it Is relatively easy to learn
to print just dark enough to record the
faintest veins and just contrasty enough to
show them clearly This principle can be
utilized, of course when details other than
veins are to be brought out—for example
atrophied areas mn the irls  An casily re
membered tule is  Print for the detatl and
ignore flesh tones

In enlarging from infrared ncgatives
(made with & blach background or one that
prints deep black trouble from flare may
boe encountered with some enlargers The

The Photography of Patients

reason is that the negative bears a ven
dense image in the center of an almest
clear area  The way to minimize the cffect
is to employ the stray light masks in the
enlarger closed to as small an area as pos
sible Also the lens must be clean If the
fault persists it is best to procure for subse
quent worh a background that prints dark
gray so that the density range between the
subject and the surrounding area will be
reduced on the negrtive

When serial photographs are made to
study variations in the engorgement of
veins by virtue of the definitencss with
which they are recorded, it Is extremncly
important to use the same grade of paper
throughout Dodging should not be re-
sorted to since it might introduce artifacts
For many other routine prints lowever
dodging is valuable to prevent shadowed
areas from becoming too dark

Reading Negatlves

For most applications it is entirely prac
tical to make photographic ponts that sat
isfactorily record the findings qualitatively
These can be flled with the historles to
show the gencral aspects of the cases
However they may not fill all needs he-
cause slight variations in printing exposure
can introduce artifacts due to inconsistent
print quality Thereforo it is worth while
to consider the routine reading of infrared
negatives for certain applications particu
larly when research is to be undertahen

Standardized negathes are relatively
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simgle to male Also it is 2 well estoblished
fact that ft is possible to see greater detall
fn a transparency than in the dark portions
of a print of suitable contrast. It is the
suthor s experience that this principle ap-
plies equally well when viewing {afrared
negath es from evenh lighted medical sub-
jects. Accordingh for quantitative stodles,
the following suggestion is offered
Whenen er 2 series of infrared vecords is
made for the purpose of stedving mam ex
amples of & condition or for rehting vari-
ous conditions, the phyvsiclan, in coopera
on with a competent photographer could
well learn to fudge the records from the
renatives This is the wan in which radio-
graphs are read and it would seem a vala
sble wm 0 which to interpret pam as-
pects of infrared records. Prints of course
worild be belpful for general guidance in
studiing the \ enous distribution—the nega
thes woakd show the fine differences be-
theen cuses.
In 2 project of this nature it is ectremeh
to adopt a dardized lighting
setup for the mubjects. Alwo, consistent et
posure and dex eloping, procedares for the
segatnes mnst be followed.  \lewing
l*mldbedmemthemﬂhnmmm
throughowt. Strav Light should be masked
(runumudlhecdgsu(ﬂ;envu\n

F.
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AR mersd, gt 4, 53, 63, 11 rembbion (e 129
(x aho Imoobrhsbon ) ~afchght 131
\mdlimcs of prnts 15 181 ke 130

Orthopedsc  photography
M ohek tabmqee 2081 11 1L 18, e 18,

et ) e L”»m.lﬂ' 19
ns Outlet by
Mk hoodl b8

Out-of-fouin btrwnends 23 e 4
Oruclaticon

N actial, of pauet
o =
Nirow bk 83 84, 1k @) e on prish 130
MEan a1
Nmatne 3
mitad 133 14 Pals, Bl 31
oabent 153 Purx broms st Al
mo 13 e appbcibom 138
N (m J;l-\l-‘:\l eqonare ita 43, 138, 141 14
P Ehers for; 130 131
Newrad blel, proh 13 163 reodton 189 iThe 110 129
Nk uptadd W wlehght 131
Newcolar matired flow 128 131 Paper
[EN L Y- T -
e 158 rwlr:qn:d-—lnb_dm]mlm.lﬂl M- 110
prmt e 110 138, 180 -

devdopment 151 15, Muw 130
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Interchangeable lemos 15, 62, 65, 73
Intermittent agitation 13%
Inverse square law 108

Journal flhutration: 164

Judging
Hghting: 112 ilus- 100 110
negatives for printing: 158- fllys- 158
wet printy: 181

X
Kelvin 143
heratodds fhus 145
Key light (ree Main)
Kit, fitm 15
kodachrome Blm 143
Rodacolor film; 144

L
Laboratory: 74
Lamps (sce abo specific lamps )
bare, esposture date for 143
data  (sc¢ Tables)
general; 19
rated life; 19
Lantern alides 15 44 145
Latitude
black-snd-widte films 132
color flms 142
Law Inverse wquare: 108
Leg: 82
Lem
formula (see Formulas)
Jong-focus: 58 38 84 87 ilhrs- 63
normal 56 57 62, 63 64 ilh- 63
short focus 58, 61 illuy- 83
spectacie 48
telephoto 56 63, 65
theory 54
Hoswre 147
Lemy-flm distance 60
Lenes

(reerchangeable 15 62, 65 3
supplementary: 33 39 4 48
Lesion

cup-shaped: 111
domeshapeds 112

Ledom, “mapping™ 8 130
Lessening {mtemdty 20 31 111
Lesver angle of vew 62, 63 64
Lettering on printy: 184
Leukonychia striater flhes. 36
Light
colar quality of 131 144
source small 46, 122, 143 tlhs- 116, 118, 119
Light balancing Alters 145
Lighting
anglo 44 47 117 122, illas- 59, 96, 104 119
bock: 111
Dizarre [Ty 109
close-up 44 45 46 105 ks 34 37 38, 47 52,
105

coptrast 112, 133 fllas- 110
EMlin: B1 108, 111 M- 109 125
main, key or modeling 47 106, 111 illos- 97 109,
110 124
optinnm . 106 v 9, 13 67 100 110 125
plans illos- 47 104 105, 107
peinciples; 100 0 114 123
s 87; illm- fp.
ring 46 122, (M- 38, 118
standard: 31
(sce adx <pecific apatamicnl locutions, Shouing
the Len  specific Lamps  Tnfrared )
Lights
clampoa 17
equipment 17
food 17 106, 122
spot 106 111
el 7 88
Limbx 82, 103
Limit of movement nidies 24
Lipedi trophy mikd iThee 107
Loxding room 31
Loca] contrel 161
Location
camera il 18
bghtr 114 1T 115
Lonp-focu lemes 5, 58 64 87 afhv- 83

M
Aagmbcghon formolas 50 80 (Mue 63

Maling pants 158 184
Man hght 47 81 11 afs- 07 109 110



Strmtal raprevion. 11 12,153

\rtems, exposore 17 87 114,121 10

\nisture el il camerre 7 11 3. 3 39, 6
e 3,8 M, 38

Shown 62, 81, 123

Moking

comtrrt 11, 114, 130, M- 110, 113

lamge 19

Iphtmg {3cr \zmm)

Moo broraste remcdeno of colore 130, 142

\torpholop epects § 11 60,77 103, 108 133, 143,
1hn- 81 78, 109, 110

Motthed prats 153, 1k 130

\outh photography 53, 68 73, 84, 3 a3 D
118

Movemmt, byt 4, X1 65 112

(m o Drenobuo tos }

\baddraes of prsts 15, 161 1lee- 190

Uotilah teckmgue 20 91 112, 114, 128, e 18,
ns

Mok hod 86

N
\..m.mnu.n,.\m
Nepdn o
Netatne
cwotred 133 1H
Fadust 133
e 13 64

(a0 elm Demat )
Nephetr. B 110
Nextnal blal pet
Neden oo 1 %8
Nowecoler wmitind Gl 125, 131
Normat

112 1

- 3.5 A, 81
~ratn Qe 1SS
Pt i 110138, 160

Notching codet 140
Notes,

Oblque viewpolnt 7=
Ofice
ponts for 158, 157

T:,.aam 151 (s 150

recond 7palhee B 07
stem 19 43, 44, 102 123, M45-ales fp 0 13,
18, 3%, 83,90 ¢ 108 113, 119, 125

Oral photography 53, 83, 73, 105 [The- 30, T0, 116

Orthoc hromastic Sl

apriatom. 138

cposere deta 45 138, ML 1

ter, et 13

Orthopedic  photography  (sce Marpholopseal s

pect ) albw- 24, 39, 65, 107 108
Outlet by 2

Owt-offocm Imtrament 23 1B 4
Oudibon
actlal, of prmtx 15
i oo pomts 15

Packs. Bhm 31
Punctromatic filees
appboabos 138

powre deta 48, 138, 141, 14,
Exen for 130 131
rexkibon 129 Tl 110 129
safekghe 131
Paper

appbxations

uﬂrﬂnﬂlrlethﬂdmdc 130, 161 - 110,
183, 180

devclopmet 151, 15, fBos 130
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Interchangeable lensen 15 62, 85 73
Interniittent sgitation 135
Inverso square liw: 108

d
Journal Nustration; 184
Judging
Hghting: 112, s 100 110
negatives for printing: 159 flhv- 158
wet prints 181

K
Kelvin 143
heratosdss flhn- 148
Rey light (ser Main)
Kit flm: 15
Kodachromoe flm: 143
hodacolor Blm 144

L
Lahoratory: 74

Lampt {scr alawo specific lamp<)
bare etpowme data for 143
data  (acv Tables)
general 19
rated hie 19

Laotern slides 15, 44 145

Latitude
blzcl-and white fibms 132
color films 142

Law imverse equare 103

Leg 82

Lens
formulas (sce Formulas)
lang focus 56 58 64 57 illuw 63
normal 56, 57 62, 63, 64 iThus- 83
shott-focts 50 64 {lluw- 63
spectacie: 48
telephoto 58 63, 63
theory 64
Hewe 147

Lens-film distance 80

Lemves
interchangeable 15 62, 63, 73
arpplementary 33 3 4 48

Laslon
cap-shaped: 111
domeshaped: 113

Lesions, “mapping™ 6 130
Lessening Intendty 20 a1 111
Lester angle of view 62, 63 64
Lettering oo prints: 184
Leukonychia striata: {llns. 38
Light
color quality of 131, 144
source mnall 46 122, 143, tlh. 116, 116, 118
Light balancing filters 145
Lighting,
angle 44 47 117 122 {1 52, 98 104, 119
bad 111
birarre ilhus- 100
closenp 4 45 46 105 flho- 31 37 38 47 852,
105
contrast 112, 133 flus- 110
All4n 91 108 111 ilho- 100 125
main, Ley or modcling 47 108 111 tlus- 67 108
1310 124
optioum 106 ilhs- 8 13, 07 109 110 125
phns illow 47 104 108, 107
peivciples 108 to 114 123
ratlo § (s fp
rdog 48 122 (Hus 38, 118
standard 31
(scc alw specific anatooncs! Jocatiom  Showing
the Lens specific tamps  Infrarcd)
Laght
cmpon 17
equipment 17
fBood 17 108, 122
spot 108, 111
sand 17 88
Limbs 8., 103
Limrt of movenrent tudin 24
Lipudi trophy  mukd i 107
Loadiog roam 31
Local control 101
Location
cunera by 18
hghtmg 134 i 115
Lomg focu kemes 56 38, 81 8 illuv- 63

M
\Lagrdficatton formla 0 80 los- 63

\Lulng paot 156, 164
\an Lght 47 81 11§ athee 97 109 11O



\eters, expoare: 17 87 114, 121, 132

\bmishere il cooerms ~ 11 3. ¥ 39 6L
D 8, 9, 3, 38

Murroe: €2, B4 123

\lodehmg

contred 112, 114, 133, 1llus- 110, 113
Laopa 19

kbt (sec \Lun)

\lono hreantc remlerag of color 130, 142

Marpholape epects 9 11 60 77 103, 108, 138, 143,
Ten- 81 7B, 109 110

Votiked prat 153, D 130

Vouth photrapin 53, 61, 73, 51 65 it 30, O
118

Mo mewt, mbect 4, 51, 65, 11

(sev aho Tmesobilztion )

Muhbhors of puos 15 181 ke 130

Muethflnh techoanor 20 91 112 114 128, 1D 18,
us
ik bk b6

ke T e s e
mrrrn ke 155
Pt dl 110 150, 100

Notchmy code: 140
Notes, photographoc

(]
Obbaqee tewpoint 7-
Offce

peintc for: 158, 157
e 11 15,1827 31 33
1 1 photowrapty- 64, 76, s 63

Optirrm
3 clopement of papens 151 1Bus- 150
record 7; o @, 67
yudem 19 43, 4, 100 123, 145, o Ip, B, 13,
18, 38, 83, 90, ~ 108 113, 119, 125
Oral photography 53, 63, 73, 13 s 30, 70, 118
Ovrthochrom.stxc Bt

applecatwws. 13%

cposere data 43, 138, 141 14
Mers, cffect 129
renditon. Mos 129

sfebgbt 131

Orthenel, i

pch) s 4, 38, 98, 107 109
Ontlet bov .2

Out-of fouus etrwnents 23 alkns- 24
Oudstion

deral, of primty  15_
stams on poabs 130

Paxly, B, 31
Panchroosstic B,

apphcetons 1M

epowre data 43, 138, 141 M4_
Khen for 130 131

reacstion 129 (T 118, 129
miebghe 131

Paper
pphcthom 157

m;;ﬂ;ﬂwl«'undmde 15 181 M 110,

deiclopment 151 152, 1y 180
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Paper—{(.ont'd)
handling: 149
spoed: 156
surface; 155

(ace gl Print)
Parallax 32, 37 62
Patient
comfort 20
handling: 75
Peduncle flhus- 36
Pemphigus: Mus- 35
Periodontoclesia: illus- 150
Perypective 60 85 76, 87 {llus- 61
Phlchitls {Hus. 84
Photoflash lamps
closo-up cxposure data 45 143
evpowrro datn 142
muide rumbens 125 142, 143
lighting sctupe: 44 illus 18 118, 119
multifash technique 20 01 112, 114, 128 {llu
18 115
purpose 17 19 48 83
technique: 19
use for color phatography 117 143 145
Photoflood lamps
close-up exposure datn 45
exposary data 141
intenslty ratto 111
Hghting setups 48 flus- 47 104
purpose: 17
rated life 19
technique 103, 108, 112, il 47 101 105 107
use for color photography 10 143 145
Photograpldc
blotters 154
chumacteristics
of Rimy: 127
of papers; 155

surveys 53
Photomechankal reproduction, prots for 15, 156
157 184
Photomctric sccuracy 16, 140
Phyteal claractertstics, papers 153

Pityriasls rosea {Tfus- 129
Plane focal: 55, 68 illu« 58 67
Plancs
snatomical 76
coropal: 81
Planntng 3
Plans, lighting 100, 108 Mus- 47 101 105 107 113
Plantar aspect, foot: 82
Plastic surgery & 62, 85 76, 05 122; {llus- 01
Platen: 147 151
Platform for patients 25 87
Plumb bob 81 77 (flus- 78
Portraft, clinlcal
cquality: 62, 77
techoke 88, 80 91, flkus- 88, 89 90
Portra Lems 40 (aee also Supplementary lenses )
Poring
general 78 92, 68 T 79 124
(photographing and lighting specific anatombcal
Jocationt )~
abdomen 77
arm 82
adlla 77
backs 78
breastr 77 ilhus- 81
chieste 77 dlhes- 72
chvicle 77
foot 82 ilhev 101
harls 82
heod 83 103 iMluv 100
tostep 82 ilhe- 72
leg 82
plantar arpect 52
thgh B, M- 81
torso 77 104 iTws. O 21 96, 87 99 110 (sce
also Showing the ko Indeved anatomry Infro-
red)
Poutomng 11 {see alio Posing)
Posture stdis 77 103 105 138 143, fThs- 24 78,
08, 99 107 109 113
Povrer
covenmg 61
dioptne 48
Jens 48
rewhing of negatn 139
Pre-plenmag 3 109



Prre-hiye caners 16
Pomany colos L9

Fooagles
of hhittog 106 to 114, 13
o protiog: 148

cootoet - 110, 130, 154, 160
delihow. 167
deelopwent: 151 (ko 130
dymy 14
ooy 133
pradshom, B 110, 150
Tatre 1B

2143 15 138 157 184
qubhy 151 15 153 il 110 150, 153, 120
me 12
e 15 130

awday 19
Pt comtact 1
Prohng

Fronrw

Peblcaton. prots for 1, 143 15 138, 15~ 184
Pore renditzon of colons. 18 140
Turpome of photogrepn 3

Q

color of tawnrtom: 131
mactcal T e 8, 9
rom

~taon Long, 0w, T 10 LI 1
B 123

deoowstaton D 116 130, 138, 180

printing: 151, 15 153

saomany 163

wet and dryr 181
Sechnicals 48, 1— 132

R
Bapge finden 37
Ratingy, fim speeds 131
Ratioy

hehitng coolrat 8 108, 1L, 114, 123, {Tu- 80
10 113

\a . pbotofiord 1o Nou 1 fotendtien. 111
Raw fehts 1
fap S5
Fecords

oficw: 156 157
‘““cchithﬁ,uh.nuua
Rednemg backs
Mcﬁnn,md 5 fha. 118
Reflector

mooocduoretic of colors 130

thochromohe and panchromape Mos- 110, 129
Roearch 8

Revciving power of negaine 199

Petzinieg ooy 40 41

Rebinlaton. 13~

Fheostat. .

Hoag kebt. 48, 12, - 38, K10

Reng

£l 177

paperr 153

i Emen LT B 6. M 80

M,
for doweups 13 34, 38
Poan coler- .4

Sdcbght
fog 153
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Prper—(Cont d)
handling 149
speed: 156
surface: 155
thickness 158
tnt 156
welght 158, 163
{scc alto Print)
Parslinvs 32, 37 62
Paticent
comfort 20
landling 75
Peduncle {llm- 36
Pemphigus: illus- 35
Periodoutoclasia  flhis- 150
Penpective 60 63 76, 87 {llus- 61
Phlebitis; illus. 84
Photoflash lemps
close-up exporure date 45 143
etposuro data: 142
guido numbery: 125, 142, 143
lighting setups: 44; ilhus 18 118, 119
nultiflsh technfque 20, 01, 112, 114, 128 ilkus
18, 115
pupose 17 19 46 83
techofque 19
wse for colar photography 117 143 145
Thotoftood lamps
closeop esposure data 45
etposure date; 141
intenadty ratfor 111
lighting sctups 46 iMus- 47 104
purpose 17
rated-lifo 19
techdque 103, 108 112, dhus- 47 104 105 107
o for color photography 10 143, 145
Photographic
blotters: 154
charcteristics
of flos 127
of papers 153

surveys 53
Ihotomechanical reproduction, priots for 15, 156,
157 184
Plotometric accurscy 16 140
Phyalcal charactertstics, rapers 155

Pltyrimds roses fllos- 129
TMlne focal 55 68 illus- 56 67
Mabex
anatondeal 76
corom! 81
Planning 3
Plans, lighting 163, 108, ilhu- 47 104 105 107 115
Plantar aspect, foot: B2
Plastic surgery 5 62, 65, 76, 05 122, ilkuy 61
Platen 147 131
Platform for patlents; 25, 87
Flumb bob 51 "7 llus- 78
Portrait, clinteal
quality 82, T7
techoke 88 90 91; (Mus- 88, 80 60
Portra Leny 40 (see also Supplenrentary lenses)
Poing

goueral 78 92, 08, e 79 121
(photographing and lghting s pecific anatomical
locationy)—

abdomen 77

am: 82

adla 77

beck 78

bremst 77 dhn- 81

chet 77 (Tl 72

clavicke 77

foot 82 4lluv- 101

hands 82

hcad 85 103 il 100

imtep 82, s 72

leg 82

plintar a pect 82

thigh 82, sllus 81

toso 77 104 (- 9 24 96 97 90 110 (se0
alio Showing the bens indeved anatomy ; Infra
red)

Pouttomng 11 (sec alio Poung)
Posture studies 77 103 105 138, 143, ilhy- 24 78
88 09 107 109 113
Poser
covenng 614
dioptne 48
lers 48
resol ing af negatne 139
Pre-plinming 3, 103
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Sabrect-Jewe Teture primt wriace 133

£ W e 61 83 Tatwre, photography of 9 17 47 163 103, 108,
dremert 49, 53, (De- 81 63 123 il 1233
Sappiemontan, ko 31 3, 40, 41 4 T Thigh A D 81
Surpert, comera: 23 20 K Lmps 1
Sarpica) photograpin Threr-vhewpamt photoyr phy 43, 73 o 33
Eles om) Beers foc: 130, 138 Thorrt “8, ™

praceals TT 131, 138 Teme

lemew: B, 65 de clopment

rlrber 3, 6, 63, 67 83, L., il 81 of Gl 135, 138
San ey, photogrephec: 53 of paperu 151, 154 1 150
Sasbborg Timegamera con et Do 196
wrsne 137 Trme-temperature cune (- 133
Ty 134 Tt of paper 158
S bacls 68 (e =3 Toe chaacterntic wne 133
Seache. 2 Tome
Frummctncal behtmg 108 himges of print 152
Srmheodnh epomre 114 \daes 129, 133, o 12D 148, 130
Sy brantm bubtes 1 Tone
Sracheomrens 17 14 mesge of pents 152, 158

T ranger 164
Toew T° 100, 104 106, 108 D9 1 86, 08

.

W&:"l';: Tramalheminsted post 15

v m::“ - :I::’rhdmlmd-rph\ 133

nd =od epore data: 43 sotation 133, 152

eqoaae data, procnal pattent pho

Pode toashery it IT*‘) e Tdﬂrhm 133

il vy Hod 23,31 83

mrard eqowre 178 Tropecal procevang 133, 137

M sppa o 15 T 10 prosection Lowp 11 1
wTrreenn b, techrmeal dats o T pe of cobr e 143

Leee mmern AL

——tar 40 u
Todk spttow 171 Undolint feer chust 3
Teshrag dertratioon \ miorm
Tevhow al detuh, 12 TLiisam Lwts (scr Equprnent)
Teuth "3 103 Do 70, 116, 150 Ureal  Dezniasbon: 149
Teerhow keme 30, 51 63
Texcratere v

U ohaiom 133 177

DT whehoon 13, 151
Tt unm 10

Tebag cetlie, whetron 131

Vibrahom, colirger 149
View

angle of 081 T &3, 859
fnden 3~ &_

\rnbTe smer 13,31 0o 18
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Safclight—(Cont d)
for flmss 131
for papers: 148
Scale
cpeare of film: 132
tocwing 88 71 iflns- 71
Image size: 75 76
magnification indicating 76
Scolionts {lhu- 24 109
Sclf criticlsm 4
Semtivity
of eye 128
of flm: 128
Semsitidng dyes: 128
Sendtometer 133
Serles-paralle circuits: 20 - 21
Series photogrupln 6 75 51 95 141 142, 183

ow

demities: 159
detal in pegatives 134, 137 1859
in print 181 il 160
Shadows

double: 103 ihss- 108
on backgrounds 83, 87 112, 114 sl 104 113
ou subfect: 104 105 108, 108 123 illus- 100 110
Shampness
in calargements 147 {llue 148
optical 55 64 66 68, 73
Shecn, print 155
Sheet Alm cameras 15 31 Nhw- 18
Shert flms 31
Shiekds
blackencd 46 121
Anhguard 48
Short focus kenses 56, 84 allus- 63
Shoulder of characteristie tone 133
Shoalden 76 103 ilhes 42 (#er alswo Adlle, Chest)
Showing the s 11
Shatters; 18, 17
S er haltde 128
Simplified
setup 19 37 (llus- 10
watem 11 43 49 53, 101 il 9 20 30 37 38,
52,99 100, 101
Stro
Light source 46 122

The Fhotography of Patlents

pegative 15 61
print 32

Skin photegraplly (ser Dermatology )

Slive lampa; 19 114 117 fllus- 18 115

Slides: 15 44 145

Sludge 153

Small light source: 46 122, 143, fllus- 116 118, 110

Space

departmental 87 44 ilhn 2§
office 27
Specification shects for Alms 127
Spectacle lens 48
Speed

fitm 131
in exhausted developer 138
in finc grain developer 139
paper 1356
Spint kevel 51
Spotlight B4 106 123, 13)
Squeegee 184
Staim
on negatives 137
on prnts 152, 153, 154
br.md bght: 17
nitem
m.nang Boor potions for 75, 103
recards 9 b 6
\fnrp\ 3. 19 43, 46 05, 103 (hw- 47 104 103

Stoot 2" 77 83 s 75
Stop Dath

Blms 137

papers 153
Stoppeng domn 73 v O
Stanng pont dev lopern 152
Strayght bine portion of charact 1 th
Strnghterng prints; 154
Stray Hght in enlarger 147
Streal oo prnts 153
Stretchot for photographing bedcases 85
Studio wre e 26

Subject
108, 133

una 133

contra t
ntlon 47 33, 65 112
Subpect-brightpress range 108 133, 1H



Iadex

sarfece 153
m‘::n::—aln Im%dﬁl'rlmlm.lm
dotmoer W, 3% (Mo 61, & " mhxl&%&;?
Sapphomentary ko 33, 3, 40,

Supports, conera 23 30 K Lwps, 1 -
Sarpea] plotoprapiy Thrveviespoint photogrphy: 43 73, -
Sl naed Bitrrs for: 10, 133 Thaeat 78,

pxnl. 77 131 18

Teoess 61, 63

;ima,ﬁ_ﬂ,nl’;_l_ﬂ]r—el of fhwa 135, 138

Senveys, photograrinet B of pepers 131, 135 o 150

P sblung. Towefurema cwn e (s 130

pegne 13 Thanetemperatore conve M- 133

pemts: 134 Tint of poper 138

Swug back 68 1o 73

Tor churacterhile cune: 133
Toac

chunges of print 13

Srachro-flh 0 valses: 134, 133, flkee 129, 148 150
Symbroatrston beltn: 17 Tones
Seackrmtzen 17 1L tape of peiots 15, 138
range 164
T Toro T 103, 104, 108, 108, M-8 .1 90 5 89
Tables 10
black-ead-wbrtc K T aalhntnated prok. 157
1% Temeurhion of nepat e 133
ot miee 138 Tray
cloneap hrbling und ecpeare data. 13 aptahon 133, 15
cqoare data, graeral patent photogramly 141 devdopment 133
pade moobers 142 Triped 23, 31 83
oy chre 13 Tropical procewinx 133 13°
Toare 178 T 10 peojectyon L 11 1
Pepey spphectiom. 157 Type of color ime. 143
scppleoventny bews, techouca! dats for
Liege voll Gl comoerae 41 u
o Undlant fever, churt 5
T e 13 Unlorm procdere 3
Teachwent Burtraban. 3, 4, 5, 143, 153 Uret (oev )
Techomcad detadds 1 o Mhﬁm
Tecth 73, 10%, s "D 118, 150 mahon: 149

Tekephots kmey 5% 61, 63
T

v
empcretare
Sl wchobrw 133, 17 ::‘hm,,h‘m 4%
o selhom 152, 154 -
Tet e 169

ntl-dro.‘n.nm,nm
Tetin it okbon foder T 6.
= Vi ype comers 13, 31 Ty 18
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Viewpoint

csmena 12,78

oblque {lus. 72

{see olso Three-viewpoint photography )

Visual

ade, prints far 6 157

{mpeesdion 123
Voltage variations during printing: 152

w
Warm black prists; 1568
VWasch water

Wattage 20
Wattseconds: 18

Wave length of Hght: 128
Wedge spectrograma; 129
Weight, paper 156 183
Welfaro of patient. 94 {20 elro Comfort)
Wheel chatr 84
Wide

anglo lemses 58 62

Belds: 62
Window shade: 11 87; {llus- 24
Woerling distance 40 38

for full length 57

{or half length: 58

one-foot fBeld 38

Ny
developer 133
freer 153

stand 23
therapy: illus- 108






