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God be tn my heart
And i my thinking
God be at mne end
And at my departmg

Stram Primes (1558)

Printed bn Gress Britain



Foreword

TH]SbmkomeMdArtfthh:mhufparmﬂnnufhamyfmnds,ﬁthd
puty that some of the secrets of ber sucrens thould not be made available to & wider field.
Art in medscal illostration surely lies in throwmg into relief by a varicty of mesns, ponn which
cannot easily be made by the suthar with words and as & corollary this makes for sccaracy
and exves much hboriows reading. But any economy in time or effort to the reader s not shared
by the artist. Dr Johnson tells us that what bs wntten without effort is, in general, read without
pleasure (or profir)—and certamly thus applies to certain forms of medical art for the final
dnmng,l{h:d:edcc:pﬁvdydmphPdemodd,noﬁm:humnxufmnchhcbpmd
thought and work to et anything in or irred

-

Mbss McLarty mennoas the virtue in a medical artist, of patrence, an sttribute almost as
esential 0 success a3 apertoe mielf, It makes some of Mim McLarty’s collaborutors
uneasy to think of the momber of tmes certam ilfustrations have had w be modified or redrafted
solely because the author has had sccond thoughts on the subyect matter  Never has she 1o
spanded other than to amile undersmndingly

Of the books written by members of the Nufficld Department of Ansesthetics, Muss McLarty
bas {linstrated five (or ten, countmg translanoms) The scrpt has frequently been criticised
the iMustrations have camned nothmg but prase,

Ths book shoakd bave a wide appeal foc it shows suthors and resders what can be done
and to artists it thows the means of doing it

R R. MacKros,
Oxford, 1960,



Preface

Tl{ECnncucOxforlecuomryd:ﬁmecvcrbmmmthm make clear explun,

explan by examples, elucidate by drawings ornament (book, newspeper etc.) with designs.
Modern medical hterarure of necessity becomes more speciahized and st the same time mter
natronally interestmg so that it is not surprismg that text with illustrations 1 more popular
than reading matter alone. An illustration is the same in any lnguage.

I have sought to set down some fandamental procedures for the making of drawmngs,
puntngs snd the preparation of charty ete. for general medical itustranng  No equipment or
drawing material s recommended which cannot be easily cbmined. Manufacturers or Importers
names and addresses are given should there be any dufficulty for people oversess. Any prices
quoted are those valid ot the time of going to press.

In a book with comparatively hetde text it could be asked why the Rows Board techmque has
been described in such detail. The ansswer is that the preliminary stages of this technique can
and should be applied to any drewing, whether it 15 o be made in balf tone, in ink or fn colour

The line of practibility bas to be drawn somewbere and for that resson anmmaton, moulsge,
teaching models and the scienufic exhibit are not dealt with here.  Only material of the widest
interest and of the greatest help to the majority of workers in this field has been included.

Medical, printing or drawing terms used in the text are usually cxplained ss they appear or
they can be found in the gloasary Here othrer terms likely to be of use are defined briefly In
the Appendix there 13 & page showing the ymbols used 1n the correcnon of proofs,
and some mbles of conversion factors which can be useful in the preparanon of charmy

T hope that the techmques described may be of essstance to suthors and teachers of medicine
and surgery  Many people other than arusts huve mad the experience of trylng to cxplun
somethmg and saying “give me a pencil and a piece of paper and I'Tl show you  Visual under
sundmg is true understanding, and the visual presentatron of medical and surgreal treatments
and of facts and figures becones meresungly popular

1 welcome this opportumuty to ssy thank you to some intermationally famous people m the
medical profesnon for whom I have been prvileged to make drawings. The late Sr David
Wilkee, Professor Norman Dot and Professor Illingworth were my finst chiefs  Mr Hamilton
Bailey and Mr Rodoey Mamgot miroduced me to many others whose names head their
speciafites. At the begmmng of World War 11 I was fortunate to be in Oxford In Professor
\aqntosh s Nuffield Department of Amsesthetics and wath Audrey Armott we jlhustrated 2
‘ubofboobfm!hnDcpumgmhmimahd:lnlNOrbcnlmdcdnrmglfor
Sugrery of Modern Warfare




The post war perod had been spent m part time work for the Unlted Oxford Hospinls
and in free lance work. Thus book was begun eleven years ago, and wonld have been abandoned
had 1t pot been for the interest of Mr Charles Macmillan snd Mr James Parker of Messrs.
E. & S Livmgymoe. Their constructive cnociams and suggestions bave made the work a
constent source of interest and to achieve therr approval a goal worth seeking. Mr Parker has
kindly wntten chapter xiv Problems of Reproduction and Printing 1t bas the unmisaiable
authority of vast expenence,

We have been allowed to borrow a large number of bloda and permision to do so has been
grven most willingly Acknowledgement has been made i they sppesr in the text. The blocks
that have been made capecially for thss book bear testimony to the skilled craftmanship of
Mr Hislop of the engraving firm of Hislop & Day Ltd. Edinburgh

Figures 4 105 133, 134, 137 and 144 are original photographs mken by myself.

It is & pleasare to give acknowledgement to Mus Bremls of the Department of Ansesthetics
who kmdly typed this book in the early stages, amd 1o Dr Leatherdale hately of that Depertment
who read and corrected the first text. During this last year Mr. Berpard Smith has been most
beipful with her typmg and Mr E. L. P Tugwell has made prints which have proved useful
in planning the ilkestrations.

I am grateful to many frends cxemples of whose work 18 shown in this book, and to others
whose work is not shown, for all of them have given me ideas some of which I bope I bave been
able to pass on.

Mazcarer C. McLaxry

Oxford, 1960
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Chapter I

The Place of Art in Medical Teaching

HISTORICAL NOTE

ITbmtimdndhcr:mglncvm:shm
hitory of art as applied to mediane, This
s already been well covered by medical
anthors and by artists, especuily in the United
Sores. The writer wishes mercly to mention
brefly a fow historical facts even if they are
atready well known to some who may read
these pages, because it is the past which moulds
the present.

The first medical illestraton by which h
meant some pictomal record of the art of beal
g, must surcly be as old as man hrmself
whether that record was drawn or carved.
Many besutiful carvings depictng medical
subjects were discovered during same of the
major excavanons in Egypt, these will be
farmbiar to the medical research hutorhan, if
Dot o the general resder

A few people may have seen reprodrctions
of some of the aoatormeal drawings from the
Fabrica of Andrea Vesaliuy, which at one thne
wis thought to have been iftustrated by
Leocardo da Vinadl Tt mmy be that these
iThmrations from the Fabesca are still the most
widely known medical jThatrations in the
world todsy The artist who illustrated the
Tabrica wa in fact Stephen van Calaan, who
was reputed to have been a pupil of Titdm. It
'was the pubhication of the Fabrica towards the
end of the 16¢h century that dethroned the
smatomist Galen (A, 130) who vmtil that tne
had remgned as the undbputed on
anxtomy in spite of the fact that most of his

nowledge of snatomy was gained from the
dissectan of pigs. It scems incredible to us
now that the diszection of a dead human body
should have filled the andent Romsns with
borror  Chrsnans might be torn o peeces In
the arens, but a dipsection of an already desd
body was not permistible,

Untl the 16th century there had been very
little disection &3 we know it Sopersiition
and relipow scruples, chicfly that of the
maternl resurrection of the body were the
main deterrents. Figure 118 the carliest known
repeesennution of & dissecoon of the human
body It 1s the generally acoepted view thet
Leonardo, Veslins, snd Falloprms who later
succeeded Vesalius s Professor of Anxtomy
at Padus, were the founders of the modemn
sacnce of amtomy

The Fabrica was a revelation to medical men
and arthits alike and remsined the anatom:csl
dictionary of the world for more than two cen
turdes. This attosphere of realism, which had
been created by Leonardo (1452 1519), and
Veaualivs (1514 1562) and the standards of

Oxford, a copy of what i3 generally aceepted as
the first anatomy book m English, publibed in
1698  The engravings arc cxcellent and are
the work of drvers European artists  and the
comments on the drawings were made by the
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London surgeon Wilham Cowper * An earher
and very similsr engraving 15 shown MW
Figure 2. In the hte 18th century Cheselden
and esrlier Charles Bell and Antono Scarpa
were three men whose contribution to medical

surely & combination of skills which must
prodoce the best illustranons.

In 1894 an cvent of outsnnding importnee
i the histary of medical illustration took place.
Max Brddel (Fig 3) went to Balumore Asa

Mustranoo 18 quite outstandmg.  Bell and

student st Lepng be hnd studied the basic
ples of all art work, and chose lithography

Scarps were both Profe of A [t
well as being sccomplnhed arthsts and thes s

Anatomy of Humwse Bobes. Tursted with Lge
coreney O‘b-cn::mum copeoTs
mb,mé‘lmm Pricd et the Thester
W\lmﬁ{;o&mndmm
oy Unrverarucs, Trsuty College, Dubim;
the

Nvonite end five Libroncs e U.SA-

#3 2 graphic art. To thu carly trainmg he
atrributed the ligh degree of techmical finsh
he had acquired and which ke was sbie later o
adapt to his medical wotk, The tedious hand

WHorn, 1 (tes ) Anwtomucal Ilostranons, Vel
Bl 1,

Braroe, & ] (1954) Antosio Scarpa, 1753 1832,
Med Dl Tt a7
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Fra 3y
Professor Max Brodel

upplmg of mmute dots and the control of
ine which i necessary m drawmg on stone
(ithography) certamly develops paticoce and
he apaaty for ukng trouble.

That Max Brodel had artisne genuds as well
2 superb draught manship cannot be denied
His fint medical 1lu travon was made for

"

Professor Carl Ludwig of Lerpug, and to thus
Phywologrcal Imtitute, of which the Professor
was head, came famous men from all over the
world. It was here that Max Brode! first heard
about the Johns Hopkms Medical School in
Baltmore and in 1894 having worked on the
Mostration of the anatomy books of Spalte
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Pio. 4
Str Hogh Catrs in 1944 when he was Conenlting Newro-surgeon to the Army

holtz and Bruune, he went to America with the
intention of concentrating oa the dorwmg of
medical illustranons. A year later his friend,
Herman Becker arrived o agist him a fow
years later another old friend, Auguwst Hom,
alo joined them in Balimore, These three
men formed a toigne team working each m

his own field for the advancement of the -
tration of medicme,  Several years later Max
Brodel founded the Art Department at Johns
Hopkins (1910). He had meny pupils not only
smong artists but alo m the medica] profes
shon, cven among first year medical students.
If a student conld learn t sketch, bowerer
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-

crudely the Professor believed that better
observanon would sutemancally follow bring
ing with 1t a better memory for facts, &3
nothing can be drawn which has not been
understood.

Professor Brodel s first student from Britain
was Audrey Arnott sent out with s letter of
introductson from AMr (es be then was) Hogh
Cairns (Fig 4) Hugh Cuns had studied
with Harvey Cushmg m Boston and returned
home convinced of the value of really mtelli
geot fllustration  In those days, s 1 newly
sppointed mssmnt surgeon at the London

Frywen 1

"~

Hospital, he was determined to have an arnst
on hrs staff and arranged for Audrey Amott
to stay In Baltimore for six months to make &
specal study of the head for his neurosurgical
work. The year followmng ber retumn from
Balumore, 1t was the suthor’s very good for
tunc to Jearn from her the Ross Board tech
niqoc and 10 sddibon a great many other
principhs of drawmg which only a gifted
teacher knows how to explain, Mus Amotts
drawingy, a few of which arc shown in this
book with the author’s comments, contain some
of the best informauon it fs possible to give
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to anyone working on medical illustranons.

Sir Hugh Cadrns and Profersor Bridd never
met, but thewr buning enthunesm for the job
in hand could not fall to be communicated to
therr pupih. ‘They had the gift of organhunon
md of inspiring their puplhs w go forth, or
perhaps it would be more acturate v say
retom to the far countnes of the world and m
duc course to teach and demomtrate to others
what they hed learned. Sir Hugh did not con
sider an arbst a3 Tuxury’ bur an estennal
member of any medical team whose am it fs
to teach and to wnte, a3 well 23 to heal the
patlents under their care,

Here and there throoghout the centunes it
bes been the privilege of artists o smist
doctors by making drawings or pamtngs of
medical subjects. Sir Christopher Wren made
a drawing of the base of the brain (Fig 5), and
many other artists, most of whom do Dot bear
iffustrions names, have contributed Tlostra
ons of vanous kinds,

The suthor while working for the Nuffield

bas been respoasible for this resesrch, comm
cutimg on the beanty of some of these drawings
bes pointed oof, to, thet many were in
accurate, It seemn that ocoussomally these
{ltostrations must have been made, not from
the objects themselves, but from a verbal
description or from the socompanying text
where detailed messurements were not in
cloded. It setmm wirnge thet anatomical
drewingy kilfully d dmsections (which
mhv:d:t:znnuil]lmuup{d]y)uhould
be accurate, wherens the drawi h

for teaching should show how the sppararus
wocked 1n addrtom to being exally recogmsable
m the obgect jllmrated.  This should be the
aim of all medical snd scwentific drawing.

In 1952 the Abbott Laboratones, of North
Chicago  prodoced  three pictures n full
colour from the Fotbergill Collection at the
Pennsylvanaa Hospital, These illustranoas,
wiuch are known s the “Fothergill smtomical
pentings’ or the Van Rlemsdyk crayom
played a large part in the cardy medical teach
ing in the United States  Very little i known
of the srtist Jan Van Riemsdyk, who was a
Dutchman, except that he made many drew
ings in London for Willlem Humter around
1760 They xre superb medical flhustrations,
and onc is reprodoced here (Fig. 6). It a
s2d reflection on the pece of modem life that
#t would be conpdered uneconomic for an
artist to spend sufficent trme to prodoce {Ths
‘wtions of the calibre of the Fothergill punt
ing, o even of many of the early flustrations
executed by Max Brodel, and his two friends,
Undeniably the trend now n towards

possible for the Art Department there to be
placed on 2 permanent footmg

1n London, Bdinburgh, Oxford, and In the
other Unrrersity towns there are appointments
for foll ime medical artsts, though It was

ohhmmdq:parmnmnmdwty!m It
was decided that these explanatory line draw
ings of historical ohjects which were to be used

dividmal aath ploying sn who
first showed the medical schools and hospriats
the vatue of & medical artist as ¢ permrnent

member of the staff.






Chapter 11

The Function of a Medical Drawing

If mdeed it is the funchon of 2 medical or
saemific drawing to demaonsimite some paint
or pomts to other people, then the aim of the
artist should be to make the {lintration cear
—a nirml gd xnd pot « purle for the reader
An artist in general draws what he sees,

by a cufisman or manufactured, a3 the cise
may be. A medical Mustration should contain
samething of both the artist and the dranghns
man, Scale, propartion and petspective are all
muportant the techmque is a marter of choce.
Elsborare techrugues are of little use if the
proportions are incorrect and the perspective
b poor Perspective gives depth and reality
and 18 imstinctive In the trained artist who will
achicre form whatever e is drawmg.

range from the X ray film of a simple fracture,
through clinical photography to the bost &
fundns camens am produce. A xmple type of
projection drwwing s shown in Figure 7 and
it iftustrates cxactly what is meant by a neml
ad

This book i concerned only with techniques
in {llustration a3 wsed by ao armt. There will
be miny occamoms on which the illustranon
of cholce will be the photograph. There is a
populr saying that & specialnt it A man who

knows more and more about Jess and less
It is certainly troe that there are more and
more specialities in the teachung of mediciace,
and this means spectalities also in the fllustra
ton of medidne. No one artist can hope ©
deal with them all watisfactorlly  However a
qualified medical artst presented with sn
object, an Idea, or a serles of figures, should
Jnow the type of prcture best suited to fltustrate
this partinbr subject. If a picture is intended
for publication in u book, & half-tone drawing
may be more suahle than a line drawing. On
the other hand a hne drawmg mxy be prefer
able & half tone illustradon if ft s for a
journal which may be pnnted on low quality
pepcr Op very thm paper the printing
from the preceding page often shows through
13 ek or blotches on a balf-tone drawimg.

To repest, the trend m medical drawings
wday i3 wwards umplicty  concentrating on
the essentials and lexving ont elaborate detadl
which formerly might have been conaddered
pecessary  For inytance, an operation series
may comist of one main drawmg showmg the
‘whale extent of the wound, followed by several
close up plctures recordmg the succeeding
stages, whereas formerly the whole womnd
would have been incuded In cach drawing.
(Sec Chapter IX.)

It bas been sad thar the medical profession
does not wamt artistic and thar the
prelhminary sketch i often much moce pleasing
to the man who want the picture, than the s0
alled fnished drrwmng. The ideal » not &
cholce of one or other but & comhunation of
both. An artist who has the knowledge and
ability to recogmse and select the fmportant
acts and to {llustrate them simply will surely
satiafy the medsal gutherdty
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Fia. 7
Proection drewing, wmple and cosential m the visml teaching of anomy
From [Zustraness of Regremal Anasweay by Dt E. B. Jacmcson.

In the following chapters techmuques sre
described which ave been found successful
fn fltustrating vanous aspecs of medical
teaching  Psychological types smoog arnsts
vary so greatly that the spproach of each arust

to hn work will be enurely different, even
when usig the same technique. There 135 one
pomt however on which one cannot be too
imistent, snd that js sccuracy  If possible,
every drawing should be checked over by ot
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15t two people before it 13 mede 1nto & lantern
1de or wsed for publicanon. Those who ere
d to makimg drawings for publica
on would be surprised to know bow easily
wpe minor ship may be ‘pussed’ by even as
uny s foor different expers and then
rpotted” the moment it {3 pubtished Theren
n {llostration of the arculanon of the foetsl
Jood supply which has sppeared in different
orms m severnl snstomy books snd which
Tostrates this “perpetuation of eror’ It may
e truce that even some snstomusts sre unsware
f it
Professor Last, the senlor demonstrator in
matomy st the Royal College of Surgeons, has
aid there should be the closest co-operation
etween an suthor and his artist, or sothor
ind photographer in order to produce a good Fra 8
Ttostration. Only in this way can the polnts  Leteral view of J‘h
ander ducossion be comveyed to the reader  *Pecimen n the Royal College of Sorpeons Mosewm.

He felt his Intimate knowledge of the
subject compensated for hack of arthine
technique, and that ks plctores show
what they are mtended to show These
two line drawingy arc typical of the
Professor’s illastratrons end the reader
may wander why he comphains of leck
of srtistic technique ! (Figs. 8 and 9)*

It may seem obvioms thet an flios
tration should show what it b Intended
to sbow but 10 the drawmg or photo
graphy of human tisues there arc
many mstences where {t &5 extrsor
duarlly difficalt to schieve this, For

Ma g
Fogr. 3 end ¢ from Anerowry Regrmel and
et ankle sod heel from behmad, drrwn from the Prolemor R Last
e e IR e o
II
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Instance one vertebra from the human spine hes
many aspects, and Figures 10 and 11 demon
strate this point.  The finkhed illustrations
look comparatively casy but to find the correct
polnts from which to view cach of the draw
ings of this one bone was by no means smmple.

It is easy too, to misspell words when
making charts, The artist tends to concentrate
on eech letter rather than on the whole word.
If be s 1n & hurry a3 18 50 often the case
errors are liable to creep in. The arnst should
never hesitate to correct with a good grace any
misteke however shight. A medical Mustranon
15 useless if it 13 meorrect. In the preface to
Ilustrations of Regronal Anatory Dr E. B.
Jamieson thanks the srust Mr Charles Pexrce
“not only for his care and skill but also for the
good humoured patience with which he spent
time in the later stages of & drawing in rectt
fymng blemishes for which I and not he was
responsible”

Any artist and espedially the medical artist,
should undenstand thoroughly what be 1
drawng 1n order to produce satsfactory illus
trations The doctor or research worker on
the other hand has the speculist knowledge
but in all probability has not the skill in execu
tion which is taken for granted by the artost.
As 1t 13 boped that both groups may find some
wseful mformation in these pages, some things
that are clementary to ane or the other must be
included, the purpose being to help anyome
who may be called upon w do 30, to produce
a pood medical or soendfic llusmanon to
help him to decide what type of illustraton he
will vse, and having donc that, to find assist
ence 1 the ectos] techmque of making the
drawing. All mechamical sids and short-cuts
are leginmate in the making of sclentific fltus
tradons.

@mwzﬁmmsmwm
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Chapter 111

ONSIDERING the number of first class

medical schools, suthors and teaching
hospials 1n Bntin before 1940 the number
of artists fully employed on medical Mllustraring
was companatively small  After the war
however there was an increased demand for
medical 1llustrauons  Ome problem now that
30 many more pitures are bang used, i to
try to make sure that these illustratons are of
a really hugh standaed.  To achueve thus the
medical arnst of todsy shoukd have obtained
most of the qualifications and trainmg outhned
below

1 A better than average degree of srtistic
ability developed through traiamg. It s
genenally agreed that four yeary at an An
School s the muinmum ume 1n which sufficent
mastery of techmque may be scquured. A
Uwniveruty degree in Fine Art is equivalent to
an Art School diploma, although the actual
drawing practice 18 probably not so compre
benuve,

2, A bmsic course in anaromy under the
guidance of & hospinl or medical school
demonstrator  An 1deal method 1 for the
artist to work with first year medical students
1n the dussecting room, concentrsting on
drawings of the parts dissected, and so becom
ing familmr wrth different tissues. Even one
limb completely and carcfully dissected and
dawn i of immense valoe to the student.
Also the matter of fact epproach of the medical
student in regard to hrs material cannot fail
be communicated to the arnst 1o hus benefitin
the furure, when he will be workmg in the
Upamngunm:mdmthcpmmrmnmm.

3 A balc course 1n mmple pathology and
physology under  qualfied supervision 1

u

Tramning

considered advisable by most suthonties

4 The prep of three-d, I
models (Moulage) with a rough wurking
knowledge of the matenals available and their
swiability for different subjecrs. Moulage 1o
cludes every form of plaster wax, rubber
plastc, or resin model, and is part of the three
sear course for medical artists at most of the
Amencan schools  The vantous Afoulage pro
cesses are nok described here becawse the
techniques in ths book seek manly to assist
those who use pencil and brush, or suthors
who may wish to employ an artist, to decide Ao
they would like their material to be Hlustrated.

5 Knowledge of the pnnaples of designmg
exhibits for d and for reprodu
tion, layout, and lettermg, with and without
the use of stencils,

& A short course in photography including
umple colour photography and micro photo
graphy Thrs coune should include copymg
from books, photogrephs of obsects, 3p
and pauents colsrgng and printing, and the
making of lantern shides. As the arust often
supplics much of the angmal materis] for the
making of lanrern shides, a knowledge of ther
prepanation, scope aud lumits 13 very vatuable,

7 Some knowledge of techniques suitable
for reproducton and thelr spplication to
medical subyects, with some 1nstroction in
photo-cogravng end other reproduction pro
cesses.  Excellent everung classes m these
subjects are available in most Lerge towns.

8 Instrocton m endowcopse iltustrations
1.4 gESITOICOPY CYILOSCOPY =2

It should not be too difficult to arrange for
tuition in these suxiliary subjects  In the
United Smrex with its enormous population,




TRAINING

there are several well-evtablished schools where
the stodents have whole tme teaching m
medrcal illestraton, thrs mcludes the spec
ahties Hsted above. Any sriist who has an
opportunity to scqure amy or all of these P
qualficanions will find thet hus ume bas pot
been wasted, and the knowledge he has gained
will be a source of stnfachon to himself as
well 13 to those for whom he will work.
In Britam, with oor much smaller populs
a smgle centralized school mught be m

the spprenticethip system 1 probably the most
soiable method for trunmg, and this can be
undertalem with an establiahed medical artist
attached to a bospital or medical school.
Durmg this perfod, which should not be
less tham one year the stodent will kearn some
thing of the workmg aud routine of hospral
life, and the method of approech 1 doctor end
patent. In the wards be will learn to distin
guhh physical sgns and to make drawings of
patienns, Finally be will undertake the record
ing of surgial procedures in the operating
thestre and make drawings for research and
anatomical purposes in the post mortem room.
It I grestly to the advantage of the artist
that his equipment is s0 simple. A parnicalarly
scnsitve panent may be drawn under the
guie of mking notes. No paraphernab
sccompantes him into the wards st the most
there will be a paint box, a cop of water and
 drwing block. One extra person &t an oper
ation requires no rearsangement of the thestre.
Only the surgeon, hus saistant and the theatre
sister may wuch amy pant of, or amything
actnlly on, the operatmg table, as their gowns
and gloves are sterile. No other purse or even
the smaesthetist §s what i3 known x5 sterile’
13 applied o an operuting theatre. This know
ledge of thestre routme brings confidence, end

soon the artist will sketch there =5 freely as

snywhere else.

Many sdmirable and dravrings have

been made by skilful and imtelligent artists
very little knowledge of anatooty

Th:ynndc!tnrdnwiugs mnder medical
supervision and pxcked up medical knowledge
a3 they went slong.  Abo, there sre many
excellent dawmgs by medical men with a
fluir for drawing and punting who have never
had amy regular art training.

A medical artist an the staff of & large hos
pinl 13 expected to aury our drawmgs and
puntngs for record purposes, and to make
detailed drawnngs and charts for the teachung
of medical students and nurses  His work
would also be wed to flustrate lectures ©
leamned societies, and for journals, textbooks,
cte. A good memory for form and colour is
essenmal.  Most hospital artists arc on call at
all umes for emergency cases, and they may
be called ocrasionally o other hospitals in the
group. Medical ammated fitm work might be
peeded too. It s the easence of medical art
that the srilst ahonld draw what be known and

lkculdbemmplaﬂymniﬁ;{hlerﬂ(hdm

Duc mainly to the enthusissm of Dorothy
Davison of Manchester Univeraity the Medical
Artiss  Assoclaton of Great Britmn wes
formed In Odord in 1949

yeans with the object of maimtminmg & high
standard of work.® Any enquines should be
sddressed t0 Mise Falrfax Whiteside, 169
Ruasell Court, Woburn Place, London, W C.1

~The Role of the Medual Artiez Doroty
Rrizen. The Madkeal Pres, Janc 13 ot Vel coay

“Mcthal Aron by Gabrul Dovald  The Msducel
Pran, Janoary 7th, 93 Yol coxm, No. 593

13



Chapter IV

Equipment

NDER this itle item number onc &s the
table desk or dawing-stand, and if a
bk be chosen it should not be smaller than
54%32 inches (Antiquanan). The authors
persoml selecuon would be & table of this sire
and a sundard drawing board fited with
telescopic legs for easy angle adfustment. Ths
type of board has & spring wire parallel motion
which takes the place of ¢ T square when in
use (Fig. 12} An adjustable bosrd and table 1s
more uscful than the Compacrable Drawing
Stand illustrated (Fig 13), becsuse it sccom
modstes reference books and quate & ot of
working mater;al which Is not possibke on
drawmg stand, but for an Art Department the
drawmng sund is an essental piece of equip
ment. The advanmges of a stand are
(@) A spnng wire movable transparent
paralle]l motion
(b) easy sdjustmment for height and angle
(¢) 1 can be folded flat when not in use, and
occupses very litle space (Fig. 14)




EQUIPMENT

guoillotine 1 ooally ruled i inches 5o that
paper or board cm emily be tnmmed to an
exxet siee (Figs. 16 and 17).

Instroments athoold consist of & conpess and
dtndent  The compass may be a combination
of both, and ths s very samfactory  The srtost
ounst alo bave & T square xnd two set squares,
one 45° end the other 30%60° A protracioe
may be needed, and & 124nch or 15 mch
transparent raler 14 A necessity  All these are
best if poade of celluled or perspex, a3 lines
and Rttermg can be seen through them, which

A uble oc desk on the other hand has two
or more drawers where ks, pens, brmbes
anxl possibly the smaller sires of paper mwy
be stored.

A chatr is more suitsble o st on then 2
oo, a1 it i often necessary W lean back
vmalize and consider what the next step will
be. Dnwings sre not always planned on
peper  sny Creative artrt thinks sbowt his
‘work, and an artist or craftsomn of one of the
visml arts can often soe n b mind s cye s
the saying B3, the finuhed resubr, loog before
be puts pencil 10 paper  He sces the print
before the photogriph b txkent

A very impertmt plece of fomitare s a
plan chest (Fig 15\ Thete are wsmally aveil
sbie m (wo standard uzes, 42 29 x4
{Double Exphant), and 54 <32°x4 (Aot
quanisn) snd they are sold in onits of three or Fm. 1508}
six drewers, 50 thet txo or more Uit may  amphe ey 1050 Ptk Chest. The RV o Ps
stand one oo top of the other  Even if there are fibng wockmg dnrwgs B the oo wpece
caly occrnomal farge drawings, fr swrge T~ T b §a smd 1) by ey of de

1
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EQUIPMENT

s an axd to quick lry-out.* The Centex flexible
carve af 12 or 15 mches has, to & great extent,
taken the plece of french curves (Fig. 15). This
flexible plastic carve can be bent to pass
through the palnts oo graphs it s useful, too,
for drawng Jarge ellipses (Fig. 19).

Fuo. 8
Prench carves.

A reduding Jens b invelnable when drawing
for a3 tome idex of the reduced
size B quickly spparent.

Pdfkminhinc:rmdgulndmbonlawnh
8 screw cap and pipettr are most 3

fountun pen—end what a beautifully free
flowmg linc cam be prodoced—Pelikan Foumnt
Incha fs 2 dense black drawing fnk specnlly
prepared for this purpose (Figr20,21 22, 23).

The nibe for the Pellkan Graphos pen are
fltustrated on page 26. Others pens sud
stensdls produce srmilar resuhy, snd winch
t use » o matter of wndovridus! preference.
This is troe alto of pencils and mdurubbers
‘The only maat is Wollf Carbon pencils for mse
on Ross Board, or Essdee Board No 14 which
18 the nearest Britsh equivalent,

An X rry viewmg box 15 not essential nnless
for tracing from X-ruys, and these arc psually
done in that Depariment where experts are
available to soswer any qoestions nevertheless
1t Is convement to have one. A viewmg box
with 3 illumination from behind makes it
possible o trace directly on o fakdy thik
peper

The hghting in an art room or depertment
should be the best avafable, and during day
Iight bhours the srist shoold sit with the
soarce of Eght coming from the left. As well
as celling strip lghting there should be an
Anglepoise or stmilar desk lighr (Figs 24 and
25). Even though the ceiling light rs sufficient,
3 it shonld be, for most typet of work, extra
fllumination most be svailable if the occasdon
demsnds it
The Paotograph (Fig 26) b described in
detail and funchon in Chapter X It s # most
wefol imstrument for enhrging drwings,
axps, ctc., snd though it is an item of equip
ment its operation is not explained bere. The

These mks remam Hqud in a stencil pen or
in the Graphos pen for a ong nme, and they
are obtaimble in 12 colotrs and black. For

operation of the Air brosh also (Fig. 27), hes
o be cxphuned, and this i donc in Chapter
VHI Drawing papers and  boards  arc
deseribed with the techniyues to which they
arc best suited and are pot listed s ftems of
equipment for thar resson. This applies abo
to brmshes and colour medin.

- 19—



FLEXIBLE CURVE

REDUCING
LENS
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SET SQUARE
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millimetres

Fra 19

A compan of 4 wnches mmnimom bength from centro of head 10 point with
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EQUIPMENT

Selican

WATERPROOF
A

Fm 1
Drrwing ink certridge.

Fia. 13
The QGrapbos drewmyg mk fomrai pen,

(By courtery of O. FL Smith end Prrtens Lad.)
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PANTOGRAPH

Fra. 26

CONE SPRAY




Chapter V

Lettering

EFORE the advent of stenals the most

commonly used alphabets were Roman
Sansenf OIld Eoglish and Scrlpt (Fig. 28)
and scverzl hybnd varianons of all of them,
These old 2nd beautifolly constructed ketters
are still used unrversally by printers and the
press, if not by mdividual artists

Now that there are several excellent lettering
guides on the market the art of free hand
lettening 13 less important than it was  The
ability to produce near bhand lertering i
slways an asset good lettering of this type
bas an ndrviduality which must necessarily
be lacking m & stencl and there are definitely
occaions for 13 use, When ordenng lettering
gudes 1t 11 advisable 1o have a wide selection
of alphabets from whuch to choose and Stan
dardgraph Stendils are excellent in thus respect
(Figs 29and 30) The letters are well cut, and
the upper and lower case, 1.0 the capitals and
ordinary letters, are srranged on the same
stencil, which also contains numeruls, puncta
ation, etc. Thrs makes for speed and case of
manipulstion. These sencils are made
aizes from 2 25 millimetres the larger stencils
must of necesaity be divided mto two parts,
Before ordetmg any stencils ask 1o sce an illus
trated camlogue, becmuse having scen the
types of elphabet avalsble, the arut may
possibly choose elphabets of condensed letrers,
14 lJetters which are upright and narrow
rather than those of s squarer type, and there
are many fypes from which to choose.

T

ROMAN

ABCDEFGHI]J
KLMNOPQRS
abecdefghijg

Tiondon,  BEvubuegly.
abhedefglhog
Ffmunopgrst

sCRIPT

”4(4/7/7/44///?0 (4
/237 SCFS90

ABCDEFGHI]
abcdefghiy
ABCDEFGHI]

Fa. a8



LETITERING

provasrb gttty
Hatmachedt 1 Y
Harmacholt W11

od 33 by o G H. Sith
‘H:\xuz,,go,)xmd u,[::.,

1

Smndsdgraph provide pens, for each sixe of
stencilthese pens bave & covered screw-<m
cap whih minimizes the ritk of ink leskage
from thepen, and they fit o an adjosuble
peabaldeys shown (Fig 30). Incldentally the
Graphos gn slready menponed (Fig. 21) hns
21ct of tokar nibs suitable for both Stmdard
pph adino Stenabs. The Grapbos mib
key 3 bere (Fig. 31), It shows

each stroke, it i bound  leave In the mk
socne depont of dust or chalk trom the surface
of the paper which In turn will make the mk
specimen for cach type of nib vupplied.  flow less freely through the stencl pen.

25
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LETTERING

There # an Amcricm-type of stendl

where the slant of the letters can be adjusted
forwards or backwards to suit indrvidual needs.
At the tme of writing this stencil s not yet
svaitble here, slthough it may be ordered
from Amence.

of work {s the drawing board or stnd with its

works on the ponciple of the Pantograph.
From the gulde, the slope of the lettens can be
adjusted. The artist follows the letter on the
guide, where the letters are grooved and pot
cut through, and the pen writes &t the end of
am srm so0 that the work {3 clearly mible on
the peper well dear of the stendl (Fig. 32).
Anyonc who does not alresdy possess sets of
stencly wonld be well advised to commder thrs
one befare purchasing the older types.
There are a few pomts worth mentioning in
the me of stencils, Do not try to we them
without & firm T square, or 2 cellukold or
aardboard strp on winch to rest the stencil.
Unpeven stencillmg locks even worse than
uneven hand lettering. Best of all for this type

of 5 purts to 100 parts of water will soften
dned ink partickes, should the pen or stencil
become clogged. To be sure of getting certamn
‘words into a grven space, start at the end of the
right band woed and wosk beckwards in this
‘way the stencilling need never become cramped
or project too far beyoed an imaginary margin.
Try to remember to allow enough space
between capinl lettes soches HIM Nand U
] and L should be carcfully spaced, too,
depending on the letters on erther side.  For
cxample, m the word L A MB there should
be less space between the L and the A, snd
more space betwreen the M and the B.

When working with the larger stencils, for
instance, Uno 7 and upwards, it s best to out
line these letters with a smaller aoe pen snd
fill in the space between the Enes with & brmsh,

27
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The pen for script and j'ormal wriling.

JU
@' wb

H . _ 1

lwlder

R —

Giullot pen with 1o 659 uib.

ST

Lattarmg brush..

th J‘eltﬁ b, ' F @

Fro. 33




LETTERING

because the bigger the siencil pen the more
Hkely 1t I3 w blot (Fig. 33). Tius 13 & mechant
al fact and not necessarily due to back of skl
In coatrest w the stencil pen, however the
$CNpt penl 18 caxT t0 use m the larger alzes,
and of unfsmiliar with this type of pen, the
best sdvice » to practise with the largest wire,
sire 1 on the Muchell or Gillot cards of
Lettening Pens (Fig 34) These are stocked
by shops sciling artists materials,

For people with reasomably nest hands,
lettering with a stencll and free hand, wo, i
2 matter of practice.  Ar fint 1t s necessary
lightly pencil in the Iayout, but soom 1t
should be possible to produce good work with

g

very few gmde Lines  Always secure the paper
with drawmg pins or scotch tape, and sce that
the T squure is ar nght angles to the paper
and the basds of & good piece of work m there
m front of you

For makmg notices and duplays Grapharel
cork letters are very useful and can be arranged
with sidkng effect. These letters are made of
cock m at least 1 dozen different alphabets and
in sizes from 5 25 millimetres, Larger letters
can be cut on request.  The fetters have an
adhesive backing and are stuck with an addi
nonal rabber solaton to any fist surfice from
paper o gl They may be painted or
sprayed with eny water or ofl base paint, It

abedelohty L lwnop
[l & LUt ey

| LECDEFEE IIREL
L UL Qs TUTL b2

LEELELZBE0 &L

Fa. 3y
Graphor] betxny, upper tnd Jower v with somerah
e

avallable m

from 5 5 smlEmetrrs,
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ARTYPE Na TI7

AAAAAABBBCCCCDDDDEEEE FF
GHHHHIIII JJKKLLLLMM NN
NNOOOOO PPPPQQRRRRRRSS55S5SS
TTTTUUUUVVWWWXXYYYZZ& &aaa
aaaaaabbbbcccccddddddeeceeecceee
ecefffffgggghhhhhhmmirnnigkkklilili
MMMmMMMmMNNNINNNNNRIOCOOO0000OPPPP
qqrrrrrrrrrssssssssstttttttttvvvovuvy
vwwwxxxyyyyzz$$11122334455667
7889900 rrrrrsms,, MRTPVCUARA(Q)

A B= BLUE PENCIL LINE
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LETTERING

1 mare ccopomcul to order the neccsary
words and numbers rather than whole elpha
bets, us the sarting cost is most reasonable.
Here agun it 13 & good idea to wote for & oxte
Iogue, which sho mcludes the price Iot, to

London, E.C.4 (Fig. 36)

More tnformstion on the use of Stenclls 1
grven m Chapter VI. In any layout composed
of words it is advirable to draw a fuint pencil

is © count the keters in each ward (counting
one for cach space between words) having
decided bow many words will occupy u line,
divide the number of letrers in the Ime by two,
then start stencllimg m the muddle of the e,
wrarking firt w left and then to dght, After
the first hne is findshed the next hne thoald be

begun in the usual way ot the left hand margin,
It 18 important that the words whuch make the
left hand margin of any layout ahould form &
straight line purallel to that margin in the same
‘wxy as printing in a book,

LETRASET

‘These are letiers from a printed type sheet
and they can be transferred direct to amy art
surface without transfer film or background.
Letraset connsts of & carrier frume end type
shects from & large range of slphabets. The
letters are self-adherent to Kodatrace, Astra
fofl, ghass, metal or wood.

A new feature s that white type sheets now
provide 1 bese for coloured letters. ‘The colour
penctrates the surface of the letters only the
white bese refiecting beck brilliant coloor
whether the letters are used on & dark or a
light background. White Letrasct is printed
on bine paper 50 that the letters may be exslly
viible. In application the letters are stapped
off” the pre-scored aheet leaving the backing
theet intact down to the last letter and the
shects remain rigid and ere unaffected by
hurmdity and are easily stored.

‘When ordering Letraset it 13 best to ask for
a chart of the available alphabets, an example
is not shown here s there are rewdl agexty in
most of the large towns. The bead office b
Art & Technics Ltd., 14/15 Manette Street,
Londoa, W1



Chapter VI

Perspective

ERSPECTIVE n the amt of
drawmg an obyect on a flat A VP

surface 50 a3 to give the impression

of solidity or three dimensions,

and to relate ts positon to other

objects. A nailway track fs the

classic example of the effect of

distance on two paralle] lines The

point at which they appear to meet B

n known ms the vanishing pant
(V.P).
To find the best vanshing point
when drawing a given object re
Jqum:pncncc for instance having
strted & drawmg it may become
spparent that the vankhing point |

will be beyond the limut of the
drawing board. It is therefore

useful to remember that s long thm
drawing necds & greater amount of
perspective than & squat one.
The box and the ellipse are the i
most wdely wed beuc shapes 1n
simost sny type of medical or o}
scentific drawing (Fig. 37).
It Is unnlly pomsible to stmplify
picces of sppanats into & besic box
shape for the purpeses of perspec E
tive, end construcnng a good draw N
g It is fafrly essy too, to draw —_—
an ellipse free hand. The camstruc
ton lines for any ellipse are two
lines drawn at nght angles on
which the size of the ellipse should Fra. 37

messured, measurements Sumpho perspective form of two box Awnd B. Chow
be the e o of o Stgee D e the cllpecy
bemg eqmdistant from the pomt which would be maed in drawing pert of - syringe



PIRSPECTIVE

«t which these hoes intersect (Fig. 37¢). Iris  incude here the mathernaticl formula for
very mmportant that the coestruction Lues  drawing an ellipse &5 ht B somewhat com
should be at right angies, ochermise the end  plicared and would be unlikely to be uied by
resolt of & drawing besed ou 2 bedly drawn  epders af the book.

the mitin! pencll druwmg, trecing paper 15 osed Teis good perspective in deaw the Ioes whach
it b oaly necersary to draw ose hulf of the %7 DTS 10 the eyc considerbly thicker than
ellipae, then take a tracing of thiy and alip i These Which are further away (Fig 38) The
under the paper fn order 10 trace m the other  1mes of the nerdle b Figure 38 are an aid to
dde. In fact this it & favoured method of pesspectve in this dawing, in which the focns
drewing with sides whech are of interest is the point which it furthest from
It n uonecesary o the oy

REMOVAL OF TONSILE.

Fio st

druwn for che Dy of Radchsge
(Reproduced by courrery of Sir Rober Ascm rosh).
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Fra. 39
These prorares (lustrate the beale perpectree of drewing  bead in cght Effcrent positons.

A human heed i roughly the shape of Fimlly Flgures 40 and 43 are two drawimgs
¢gg 13 1hown m the series of drawings from & which were not done with perspective #3 their
Swns publication.  Thrs consst of a loost  object. The lines to the vamshing points bave
leaf folder of drawmgs of heads of men, been superimposed on them and having buik
women, and children ft 13 one of these shees  up the structure on the fintshed work at is
winch 15 shown in Figure 39 These folders  interesung to vee how this s worked out.
are published by Erpst Ingold & Co Herzo  In Figure 41 the kalf tone drawing has been
genbuchsee. Thia series alto mcludes Hand  traced (from Fly 40) and the lines of i
and Arm Stodres (3 parts), and Foot and Leg  comtruction indicated the drawing s broken
Stdies (3 parts) dowm to use the box and vanithing polat per

‘.
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ILLUSTRATING MEDICINE AND SURGERY

spective, whereas m Figure 42 it can be scen
that the same drawmg follows the rules of the
basic egg shape of the human head.

On the next page Figures 43 and 44 show
that these subjecss, 100, conform to the rules
of perspective. There 13 a Chimese proverb
whuch says that one pucture fs worth a thousand
words, and perhapy these ilfustrations, and

-l

the fundamentsh of perspective shown m
Figure 37 bear this out.

The ink drawmmngs in this chapter werc
drewn with 8 Gillot pen and & crow quill zib
No. 659 and Pelican Bleck waterproof ik
The Grapbos pen would bave served equally
well it has such & vanety of nibs that it could
be the only pen i the penci] box.



PERIPECTIVE

VP

(By comrtesy of De. B O $ma).



Chapter VII

Charts

CHART is & pictorial record of some  tables, and the best of these do not try to pre
event or arcumstance in relavon to one  seat too much 1nformation In one picture. It
or more other factors A temperature chart {s much berter to have two or even three simple
for instance 13 a visual record of # patient’s  charts than one with too many curves columny
illness.  For a medical artist the word chart  and comparisons Thus 15 especially troe when
has come to mean all graphs, histograms and  the chart js to be used s 2 lantern slide every

ATMOSPHERES

VAPOUR PRESSURE OF NITROUS OXIDE 7Lm

—160

n

%
_BP
—— ] LY

-80 -70 -60 -50 -40 -30 -20 -0 O [0 20 30 40

TEMPERATURE ¢

There 3 commaon moocepton that the Hquid nitroos
omde iy alwayr 730 Ib.feq oo emmospheres). The presaure of yRpour the
nhtro onde h&:’?ﬂm-honm(y’odn vancs with Fig. 45 thows thet 1f the

g
i
§
5
§
: 4l
‘E
5
i
i

At -C. the vapour presmore o 3 atmospheres. I w beft tandmy overmght at
mpcnrmo{xo‘cmtwmnﬂg: armoepheres.

kmd permission. PmPkyua/wlhA—mhanby S Robert Mscmivah and Dr Wilbam

Roscarch directed by Dr Epstem).



CHARTS

thing that I ot wbeolutely essendiad for quick
viswal mmilxtion should be left out. Econoary
in wezds b a batie rale 1 the making of curts,
for matance, never wite ‘time in minutes
when the word ‘minutes alone is sufficent.
The stenals which bxve been described
eather in the book are qurte ideat for the mak
ing of charm, Always choose letters winch are
big enough 10 be very ensfly resd, snd nine
times ot of ten the stencdl selected will bave

making a lantern sbide, Logarithme scales par
ticularky must be worked out on 2 grid paper
wnd, having finikhed the pencil layoor, the om
then be plrced under madng paper or traang
hoen and inked over or inked over on the
grid paper jtself, but only H thn is primed in
bloe ink. When mkmng in numbers on #n
upright scale fr 3 emver o smrt with the
figuwre Dearest to the scale lme and work ont
wmh there s then no possibility of the

fgures, labeifing, ete. i shoold be donc o
nextly as possible with s definite phao m mind,
roch

@ & procesy phte which iy the first #tep m

amped.  Thix applies
lbotoizycapuouorhadingwhid:dmld
not stry further then o ghven poing, or past a

seencifling

the aption ahould feusk end work towasds
the Lft  Good srrangements and placmgy are
exsicr for the practsed arist, bur esch chart
roade is something lexmed towarde making the
next one. Inking-in a chart an trecing paper
ot tracing Hnem has the great advantage that
the wnderlying roogh may be moved wup,
down, or ddcways in order to find the best
place in whith to put in the ‘key’ i there
onc, the thtle wnd anything ciee which bes o
appear m the picture,

Maniking  are amother useful method for
the youal presentation of 2 story foc statistcs
md for wamung do s end don'n  There n
1 fund of informetion which csn be thown by
manfldm, from the catine robot symbal
commoaly osed for demanstrating the satistior
of the comroon {Th that befall mankind, to the
more reslistic figare shown tn Figure 47 o
faecul exprestions wad gestures can be drewn.

Students bave 20 much to learn In moden

dicime, that fr 8 d that the i
amount of informavon should be presemzd in
1 condensed form which can be umderstood
visulty and quckly Any vinowd aid winch can
be spprebended xt a glance, 3 a0 met  the
vindent and texcher altke,

»
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bouBT
JFMAMIJASOND $
Two years USA
Fro 46 Pra. 47
To ey st b e Emargnes
(By eoarteyy of De B. O. Scott.) md;;:dﬂ““’h

EIRST ATTACKS RELAPSES
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CHARTS
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DUST EXPOSURE  (PARTICLE YEARS)
Fro. 49
The releton berwem dot exposart, epreesd ml thee,
che prroentsgy of cont-face workery with ke P;pnc\nma—:i
(hrypothericat dets). By courtory of 1] W)

It is a golden rode m the malong of clurts
and dlagrems to make il Hnes just a hetle
thicker than seemt mecessary, and even then
1 added half milhmetre often gives dismcrion
 the timplest dagram. Bold, firm execution
i the secret of snccens m all fHhosresons of
this type.

Figures 48 and 49 show eatircly different
pes of cherns, which coatsin the wdeal
tmount of information for 3 hntern slide.
As it i not always possible w make cvery
pectore il the screen, o 1 better to horve an
tonpaed cffect rather than thet the mareral
presenied whoukd appear cramped.  For in

4

sunce, Figure 53 would have been spailed
by trymg to lenen the width,
Tdess 3
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PRESSURE

Jand permmson from the Amarstherisr by Sir Robert Macintosh end
@ Dr Wibem W :i'hj:mchdn'tﬂrdbym Epstan)



CHARTS

Figares 50 and 51 show a chart combined
with & dugram, and each presents it inform
oz o two forms and with the addition of
colour  Each of these figures made 2 good
Isutern shide, but the line of the curve in
each cse should have been thicker Thisis s
good type of vl aid, but unfortunately the
addrion of colour to  schematic-drawing
chart-combmanon of ths kand s not possible
in the sversge medical journal, as the cost of
sdding even one colour o any picture is con
ndenble, Even m the best medical textbooks,
the addrtion or otherwise of colour has ™ be
conndercd yery senowsly  (See Chapter XI).
Figare 52 13 an ideal type of simple chart
both for publication and projection.  When
fucts cam be presented in this way they are
mdeed true visml aids

The axtrst who spends a Jot of his time pre
MImg visusl dnplays rather than {llustrating
opemuom, o certainly pot wasting his nme.

Fra s

Shows the rsc in temperwmre along 8 hexted poker
(By courtesy of Dr B. O $eoxr)

The value of & medical iThustration can hardly
be msessed i terms appHaable o other draw
ings The clever edvertsement may bang in
humdreds of thousands of pounds. The new
operation {llustrated in grest detadl may save
lives in countres where hitherto nothing so
elsborate hay cver been attempted,

fodweation aconns o GxYEED emainmg m the cylmder. As the domty (reprowened by lnzenshty of enloer)
ik decresecs thers i coxrespondimg #ill of presore.

Pro. §
The Eqmid nirom oxide and the denaky of the vepour sbove it ln represcied by mtenmty of colomr The sem
pextore mmnmmn#&u-ﬁdhmmwmmmdnpm
nrimoes mude cacEpes and b mmTwdwtely

An acrutyie kndwarson of the amoaat of nxitos nde reorimog m the cylnder am be obtamed oaly by woghng
e

crimder
The horcarral tre thows that the pressure of the vapour whinn the cylmder rommng mmrform untl 5t w e lese
then, querter fall. When the Lguid 1 all volanbacd the preswors of the g withm tho cybuder begme % fall
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Chapter VIII
Techniques 11 Line Drawing

T‘Omof\hcmdmofmnbookdr produced by ruling or detwing lincs, ‘hatching®
phrase aline drewmg’ will suggest some  or ‘crou hetching” or covermyg gress of £ draw
object dorwn iy black ink on white paper A ing with dots of equa! of varyiag sz, The
tine drewmg can be casily reproduced by & densy of the grey’ arexs will be determined
ine o rinc block, and printed s i nesrfy by the number of hnes ruled or drawn, the
ahayy the cse on white peper  There {5 o thickness of these hines and the distnce be
or grey woe in g line drewing, tween the lincs. Thrs apphies to dots abo the

sithough the fMudon or effect of grey can be  pumber and the iz of e dot make ather
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of the pexver. This wes a key

rclaton
mrummdmhmﬁdtmw

Swroy by courtesy of Sir Robert

a light or a dark grey effect. For instance, a
great many very small dots grve a lghter grey
effect tham fewer larger dote.

It may be of interest here to deacribe brrefly
how & line block is made. (1) The drawing,
winch is strongly illuminated 1 photographed.
(2) A print 1 made from the neganve on to
specully treated zinc, the zmnc n costed with a

soluson of fih glie and ammonem b
chromate, end the negative s placed m close
contact with it (1e the nnc plate). (3) This
nnc plate with the negative 1n front of it is
next exposed to very strong illupunanon, and
thrs makes the glue and ammontam bichromate
imsoluble in water but enly on the parts of the
xinc plate which were exposed to the light
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These wre the bisck aress of the origmal
drewing wiuch became white m the negatrve,
allowmg lght to peoctrate on to the zine
plate. (4) The zinc plate ks wrashed, leaving on
i surface an imsoluble glue reproducnon of

REDUCING
LENS

T 56

ready for use. This, m bref  the method of
making a Ime block, although there are many
refinements of the blockmaker’s skill
which need not be dincused bere.
From ths brief description of bow &
line hlock s made the reader will no doubt
spprechate why editors and publishens
mmmndnd!lnlhemﬂm
of mmy drawings sent to them for repro
duction. Firm and clean lines arc eséen
tal, bowever thm or thick they may be.
The lnes thould have an even distribu
tion of Ink, a3 & thin line made with t00
Yitrle ik fs lable to appesy broken when
made mio ablock The sad bath Is

LINE DEAWING

hand the grey’ sress may be stippled
or ruled with a Ben Day tint. On request
1 blockmaker will sopply a clart of Ben
Day unts, each of which Ims a number
and 1t s sufficlent o indicate by the qumber
on the chart and 2 dear tnang paper gmde
attached 10 the drewmg, which parts of the
drawing should be suppled or ruled. Tracing
paper gmdes should be pasted on to the back
of the drewing and folded over the front to
form a flap covering. Ben Day tints are o the
hlockmaker what Zip-a Tone is t the artist.
Figure 54 shows a dowing 1n which the tome
is Zip« Tooe Itisdescibedanp 56 In
thhpicmm,wbxchmmmnnrd»dui
securmg a patient’s hands for an abdominal
operation, the tone of the flesh could equally
well have been made by the blockmaker with
Ben Day tmts.

Fro. 7
The pedicie f the vercebes hies been removed m show

the od e
parercrisbal paces. (Afsr AMocmowk end Afskin)

4
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4. Introdocer cepe.

§. Loner tube, 9. Tracheal hook.

Cmd D

Dketreong mooth-frop1 populer m hosperal pracrice.

(From Epetels of Goucral Anasthens by courtesy of
Sir Robert Maciviosh sod Dr Freda B Pratr Bannbster).
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by the patch and 00 copy is kefk for checang.
One point to bexr m mund 15 that 11 b essential
munk:dschbdlmglngcmoghmbow
mﬂyrudwkmr-dud,bmnmmhrgethu
nt dwarfs the Mostraion. A redoang lens b

lesy tmn if the labels are placed
tderably et (o

o smyone panng Thytratrons
for publication (Fig. 56) In a drawing which
bas & very grest momber of hbels the ‘leaders
thouldmtmm:lmdnlhhmghtbcy

45
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Fra, 6o
A charcerwte Joop of mntestine it twenty feet. The s opeque and fast nby
The versels are barcly vruble. mymm,dmmuuuq ;‘f‘.v Mu%'
Bugrr Opcrative Swrey —afier AMooks

publubery of Horidey and

may be angled where necessary - Symbols or
numbers may be used with a key in the cap
tion. Just s bioc pencil does not show 1n &
line block, different shades of white will also
be mnvuible, so that the labels can be prted
on gummed paper This s & very good
method m, before they are stuck down, they
cn be moved about esslly until the best
armengement 13 found.

Soft ssucs and abso semi tranaparent struc
tures can be iftustrated &1 m the turned back
fhap of nssue linmg the ribs m Figure 57 Thi
is a drawmg made from a dissection In the
post morten roont.

When surgraal instruments have to be shown
erther ungly or grouped as in Figure 58, an
ink drawmng is sometimes better than a
phowograph.  If the reader will rem back
to Fig. 2 it will be scen that the mstruments
have changed hrtle over the centuries. There
are, however plenty of good photographs
dnwmgimu-um:nnmmgadlgnmnlbhd:

50

6ch Edaion

or grey ground but the cost of reproduction
1 greater than for & line block,

A lLine block 15 the chespest of all blodo o
make, and the varlanon which may be ob
tained from the rimple drawing of a few Lines
1o the almost half tone effect achieved by dots
and very fine lines, is almost limitless

Figures 59 and 60 iltustrare absolute mm
phberty achweved by fimdsmental knowiedge
and & skilful handling which can be portrayed
cnly by an artist capable of conveylng form in
one or two lines. Until these drawmgs are
examuned closely one does not notice that there
is 0o gradation of Une, epert from the dotted
portion, and yet the characteristic look of in
testune, the fat and the mesentery (the nssue
by which the gut is held in place) with 1
hidden blood vessels are all very clearly indi
cated. These drawings look three-dimennanal
yet they sre compietely umple. By suggesting
the blood vessels, ather than drawing them,
the attention » pot drawn eway from the
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. 65

Fi 6 -85 from Luwber Panctar e 5,
gures § -85 prf o iv prnal Analyesis, by coaTtesy

by
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globules of fat which is an mmportant factor in
recognbsing which part of the small bowel one
is Jocking at. The cut ends shomng the
Lining bulging out are perfect.

SERIAL ILLUSTRATIONS

When & procedure has to be ilhstrated
swenally in a number of wews, such a3 the
lumbar puncture senes shown in Figures
61-64 the best thmg to do is to make one
bauc drawing mithout needles (Fig 65) Thus
13 then photograpbed and the artist postrons
the needles on the prints, of which there cn

Fra. 67

If the Jower border of the nose picce m 100 igh the
nose w8 blacked. (wromg)

Flgures o 68 from Ersennalt of Gaaral Anaw
mb,“’w g oo v Aoty g
Freda B, Pratt Beamster

Fia &

Kecp the chin up sed the nose-pieee down  edvice

tiven W beginners b dental amscuthesin. (Raghs)
be any number each one of counse identical.
Much time fs saved in thrs way for although
the oniginal dravwing in this case 13 2 sunple one,
1t would have taken comiderable time w re
produce it accurately four times by hand
Moreover a3 the besic pictures arc identical
the cye is not dutracted by any vanaton save
that of the needies. The addition of one or
more colours {3 undoabtedly sn asset for line
drawings and can be uwsed both to add em
phasis end to differentiate structures By using
orange for the endotracheal rubber tube in
Figure 66 added deflution i achieved 1n what
is after all just a thumb nail sketch. The um
plhaty of linc drawings should appeal to all
who teach, whether by writing or with lantem
slides in the lecture theatre,

Tlustrating “Wrong’ and ‘Right’ 1 very
sumply shown In the next two Figures, 67 and
68 The patient is about to have a dental
ansesthetic and s sdtting in the dentist’s chair
Had this patent been photographed, the
difference between the “Wrong’ and the Right’
poition of the mask, so shight in sctusl fact
would hardly have been spparent. In this
particuler case 8 drawmg 1t a better illustration
of & possible error than a demonstration on zn
actusl pehent.
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dewwings
(By courtesy of Mr. Rodney Mamgot.)

should be avoided. Nevertheless, subtle em
phatis and selection are indeed the fundamental
differences berween the artist and the camera.
MATERIALS FOR LINE DRAWINGS
Most medical artuts will have their own

The chotce of pen depends to a very great
extent on the type of drawing which has to be

54

made, There are, too, a great variety of nfbs
of different widtha end flexibility  Some
artists sdll favour reed pens which arc flexible
and sympathetic to use. It 13 2 fallacy that all
line drawmgs should be made with & mapping’
pen, which draws fine lines and is almost
rpd. There are artlsts who we o fine brush
rather than & pen, and most people sgree that
the pen med thould be the result of expen
menting with several types.  For drawlng
really thick Lines the Grapbos (Fig 23) with nts
large vanety of nibs s idesl, a3 the sump for
bolding mk makes it possible to draw for Joog
periods wnthout refilling  For reafly brosd
lines of half an inch or more felt nfbs are ex
ceedmgly meful. A very large range of pens
and nibs 1 stocked not coly by artisty colour
men but also by the large sanonem.

SCRAPER BOARD

If the band i3 sure, the touch light, and the
peocil soft enough (e 48 or 58 bang idesl),
drawmgs may be done directly on o Scraper
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Board. A drawing can be tansferred to
Scraper Board by placing carbon paper under
1t and outlining the work with a hard, finely
painted 28 o7 31 pencil  An alternative method
13 to rub soft kead pencll on to the back of the
dnmg,dnmngcvu-dmhm:ofd:cun@ml
tgun with & hard (24 or 38) pencl. Thu
leaves @ soft pencil ghost' drawng an the
Scraper Board. Possibly more hibour-saving
m the end n the method of drawing the
engmal picture on thin typing paper and mans
ferring this on to the Scraper Board m the
Hme way as & carbon pencil drawing 13 trans
fcuedunmRm:Boa:d(lceant:rVHI)
Poster colours may be used on Scraper Board,
but thould not be wed too wet, tnless it is
quitt cerin that pothmg will have to be
altered. Wet colour alnks b the chalk sor
face, winch 1t the resson for usng poster
colour rather than water colour although the
bamrer may be used.

BRISTOL BOARD

Braatol Board is another favounte for line

drawings. It is made in many suzes, Foolscap,
Mcdium, Royal and Impenal and n 2 sheet

il e
F

ok
jorn
i [}
oD
oo
boloy © G
oo 1
oo g
as i)
o

+
gy

thackness to 6 sheet t Al are
tude with Process white or by tcraping out.

Zip.a, mgf bt there "2‘-"(
v Bty e PRETAX ead ke <
PLASTTTONE whach may be cbammed 1" p{.\,ﬁ
from A Wihh & Partoens Lid., 36 Broad ‘/M
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should be waterproof otherwme correcnons
or afterations with Process white will num fnio
the mk. The antist should not atrempt to
cover large arcas of mk with Process white.

56

On the whole, alterstions on
Brstol Board are best made by
screpmg out. It 18 always worth
while buying the best black ink,
which will fiow freely and even
Iy It better too, w buy two
small bottlcs rather than a Jarge
one us if 15 mevitable that & pen
or brush will depotit chalk from
Scxaper Board, or dust and grit
from Bristol Board and paper
nto the mk when dippmg m the
pen o bnsh. It 3 not cxar
agant to throw sway the last third
of the contents of all bordes of
black wk, Line drawwngs on
tracing paper or trating hnen of
on Kodstrace photograph and
reproduce very well and the sur
face b exsy to work on. Drawings
on treang paper can be photo-
graphed directly on to a duph
cating stencil. For work of this
type the lines should por be wo
thin. No one should attempt ©
oake & flnal drtwmg m wk o
any surfacc which hes been
muoch drawn and rubbed on
when working on any wurface
other than tracing peper the
wnnxder s the dleanest meshod
of providing the undetlying
gbost’ drawing on which 1o
work,

ZIP A TONE

with lines, cross hatching or dots, snd having
an adheyve undensurface. The tosmspsceat
Zip-a tone sheet should be laid on the
sucface to be covered and finger pressure
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the salafes eamned by medical artsts are so  the composer Vaughn Willlams (Fig. 80)
poar  Many people may have scen some of Here 1s seen the same mastery of Ime as apphied

Mr Poolton s drawingy, for mstance that of o the anamenical smdy
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PROOFING PAPER

This peper provides sn alternanve to
Scraper Board and Bristol Board. The artist
drawy with & 5 or 61 penal matead of a pen.
1t 9 not possible to rub out an this paper but
the flow of line, which 13 so much easter when
using a pencil compensates for the fect that
eraung is dfficule.  Figure 81 15 an example
from Alr Donald, it Ghsgow who has ob
viously mastered this technique,

If medical artists can, by the meegrty and
clanty of ther pictures, contribute something
to the teaching of the medical profession, then
students will bave more tune to assimulate the

Fio. 80
w o_ann mass of materml now required for a medical
e e degree,




Chapter IX

Techmiques in Half~Tone Drawing

'HE term Half tone covers all drxwings

made 1 pencil, charcoal, chalk, water
colour and wash drawmngs done m sepia or
bhck mk, or with powdered black lead. It
includes also ofl coloar monochrome. A penal
or charcoel drawmg might eppear to be o line
drawmg, m that 1t mury be a drawmg composed
of lmes oaly with oo tones, but m order to
reprodoce 1t for poblicancon the balf toce
process i necessary  This process necessatstes
the wse of & screen of dots placed between the
camera Jens and the drawing, when & block
is bemng made. Look ar any photogoph in 2
newspaper with & magnifying glass and it will
be scen that the pictore 3 beoken up mo 2
series of dotw.  Screens are selected accordig
to the quality of the paper on which the iltus
trenoa will appear  60-80 Lincs (composed of
don) w the inch for newsprnt, and for
scleanfic subjects 8 sareen of 133 10 150 hnes
o the inch, s & wml choice. Half woe
screers are made from two shees of plae
glasa, each ruled with parallel black lines of
equal width, the black lines being equal to the
white space between the Linca. The two sheets
of glasa are then cemented together 5o thar the
1ines of ope sheret are at nght angles to the lines
of the other sheet. The crossed lines form a
moesh {n which the srea covered by the black
lines equals the white spaces or mesh of dots
(Fig. 82).

REPRODUCTION OF HALF TONE

Before describmg some of the half wne
methods of making a drawing a few words on
the reproducnon of haif tone ilustranions
muy be helpful. In a drwwing not miznded for
publication the artist may drew ccdy as he
pleases, bot with reproduction m mind there
are several poinm to remember  The fint &
that any half tone screen will place dots over
the whole picture, mchudag the highlights,
however brilllant they may be. A very fine
wceen will give more detail but it also places
mare dots in the highhghts, for the tze of the
dot 1» constant throughout the picture, It 1
possible for the engraver o remove the dots
from the lghlight by hand, but tus adds to
the expense and makes the block more difficult
to pnot. Thercfore 1t shoukd be remembered
that afl reproductions have a shightdy faitrnng
effect, when compared with the adgmal
drawmg. The artot shonld not, however try
o produce @ contresty pictare like & contrasty
pdmz, for contrary to the general vacw these
do not reproduce well, simce the Hghtest of the
intermediste tanes can be 30 faint a8 to be st
altogetber  The aim should be to produce
nchness, really dark aress, and well-defined
utrrmediate tones  the printed result will not
then be disappanting,

63
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and b arc comentrd together to make ¢,

LABELLING

Perhaps 1t should be emphasized here that
any mk Linc drawn on a half tone drawing will
be reprodoced by dots. Thercfore, 1 labelling
a half tone drawing two methods are available.
The artist may prnot m mk on the structures
wiuch require labelling, or the printing may
be wthin the margin of the drawing bot not
actnlly on the varfous structures themselves.
The labelling and structures are united by a
Lne known a3 & lcader’ which may be thick
o thin or & broken lme of black or white. This
should be dear but unobtrosive.

In the second method, the artist draws m
the leaders on tracing paper or Kodatrace,
having first put a + sign at each corner of the
paper on which the drawing is done 3o that the
tracing paper also having the + signs will be
1n exact register with the drawmg. The label
lmg may then be printed by the printer on
peper with an adheurve back and amuched w
the appropriste leaders and a scparate hnc
block msde. The half tone and the lme
bxockmthmunim:lmmk:oncpinum

of these defects, but had the artist looked a
hus picture in bright daylight or under power
ful artifica] Iight such blemushes would have
been dearly appareat before hus picrure
reached the blockmaker More co-operation
between artust and blockmaker is essenta! for
really first-class reproduction  be assured.
Somectumes 1t i impossible for the blockmaker
to tell which B the top of the pscture be 13
photographing, if this i hghly technical oz
claborately snatomicall It 13 easy to write
TOP oo afl drawmgs.,

REDUCTION

The sme of & drawmg for reproduction is
jmportant. That reduction moproves every
drawing {3 a smtement wiich &5 much too
sweeping, for over reduction in an cffort to
save space cn be most dishearteung in ats
results.  Always try to find out and bear in
mmnd the size of your page, or the width of 2
column, if the picture b for a journal of one
or two columns and b unlikely to be given
more than a column width of space. To repeat
from the p chapter it Is pearly alwys

Thas i the usual procedure for
mnnnmldnwingswhcruputnnmbcruf
labels arc used, a3 for example in Fig. 99.
When 1 drewing 1 photographed for making
» block «t 1s Mluminated by very powerful
lightmy, and any defects will be clearly seen.
With highty techmecal drawings such & medical
mmmﬂam,th:blockm.k:rmxybemm
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the width of a drawing which determines the
reduction, and should there be any labelling
attached, then tins t0o will be inclunded 1n the
total reduchon if these labels project beyond
the margms of the drawing. It is a question of
mndividual teste whether or not a balf tone
drawing shoald be labelied by the srdst. If



TECHNIQUES IN HALY TONI DRAWING

this can be done sufficlentiy neadly it 15 the
mm’lvtwdnth;honldbedm:byt.h:
artist. Medical publishers

pencil and held 1n a holder 15 another essentul.
A medium fine sandpaper block or piece of

dmthei]]mmnomghmmthnnmuﬁm
podlt by mdrferent and even bad labelling.
Instructions about redoction ahould be
dady mdiated. It s pot enough just wo
write 2/3 oa a dmwing, thos may mean esther
that the drawing » o be reduced to 2/3 or by
2/3 which would mean thar m the first ;stance
1t wonld be 2/3 of irs onginal size and m the
second 1/3 of 1x odginal dxe. Drawings an
be prepared for uniform reducton which
results m economy in blockmaking. For In
stance, all those requiring redoction to 2/3 are
made in suitable groups, and thoae requinmg
reduction to 1/2 are abo grouped. A very clear
method {3 v draw a line along the base of the

fint essentish.  Wollf aarboa penails 3m, B,
and mB, amd the kmd of india rubber that is

peeds, A phece of cork shaped like the end of &

dpaper 13 abso required for sharpening the
pencils, the rubbers and the cock. It will be
found that & Na. 22 scalpel blsde, a8 mentioned
1 the preceding chapter will be the best
instnmnent for making the fmal
Roas Board may be ordered from the Charles
J Ross Company 1525 Farmont Avenne,
Philadelphm, U S.A. It works out at about
sxx shillings for a sheet 14 x 11 mches,

The Ross Board technique sounds a lLtle
laborious and complicated, bat it was de
signed for speed, and with practice ths should
be attmmable. Using a 3 carboa pendil make
a drawing of the subject when 1t s certain thar
every demil on thw drawing s correct 1t 18
ready to tramfer to the Ross Board. Should
many alteranons be pecessary on 2 drawmg, it
b better to re-draw over the first effort on thm
artrdge paper or non-greasy tamg paper
tham to try © rub out and aler exrensrvely on
the ocgiml drawing. A mmch robbed-on
drawmg can never be succesafully transferred.
The drawing to be trandferred 1 placed face
downwards oa & sheet of paper oc on a draw
ing pad. A drawing pad makes 2 better bese
on which to traosfer a drawing than a paece of
paper pinned to & drrwmyg board. The doaw
g must be very carefully clipped to the
drawing pad, and thereafter the back of the
drawing rubbed over with a penkorfe bandle
or the bandic of 2 par of sassors. Use 23 much
prasure as possible without actually stetching
the paper or aamng 1t o move, The shightest
movement will make a furxy or double image
tramtfer and the 13 almost mcless for trans
ferring in s turn to the Ross Board.

Unfasten the ocoginal dmawing, and s
trangder or neganve drawing almost as black
s the orginal from whach it was made should
then be scen oa the pad. This negative draw

e
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TRANSFER

l
ROSS BOARD

MOUNTING BOARD
oty

ing i now 1n iy turn tramferred to the Row
Board surface. Place the negative drawing
face downwards on the Ross Board, and fasten
1t with at least three paper clips to prevent aoy
morement. The Ross Board wed for any
drawing, bowever wmull, should always be
mounted on mounting board before use, Thrs
fs necessary a3 otherwise there is the posst
hility of crackang the delicate chalk surface,
and 1 crack m the chalk wnll incviably show
through any drawmg.

The negative drawing, now cipped w the
Ross Board, 1 mumferred to the board wath
the pressure of & thomb ol only (Fig. 84).
Rub gently but as firmly s possible first
across and then at right angles to the origina

rubbing strokex. In ths way every lme and
ali the tone on the negative drawmg 13 Tams
ferred on to the chalk surface of the Ross
Board. Lift up onc comer of the negative
drawing until & pornoa of what 18 underneath
an be scen, spply more thumb nail pressure,
look agam, snd, if any more dye has come
off then encugh rubbing has not yer been
doae an the back of the negative drawing. When
satiified that all dye has been tansferred
from the negatdve drawing to the Ross Board
surface, unpn the neganve drawing, md there
will be the preliminary ghost’ pcture from
which to work.

With «n B3 arbon pencil sharply pomted,
1ne up the man structures of the drswmg end
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any inatruments. Now take the large bog hair
brush and gently stab from the margin of the
drawing myrards towards the centre, brushing
the tone with short gentle strokes o the
surfice of the Ross Board Too wigorons
stabbing will give & shuny surfece which is
cifficalt 1o work on. Nexr make a little carbon
pencil dust or ‘rone by sharpenmg @ 3B
carbon pencil on & plece of mndpsper and
shalong the dust off the sandpaper oo o &
clesn prece of white peper

Now take the large beaver brush and lay an
the toac, shaking 1t on and gently blowing off
the sorphus rather then working it i, The
next step 13 to wock up the darkest parts of the
drawng and the darkest nssues. The 38
arbon pendl sccentuates these areas snd
ahould be smoothed over with the tharpened
up of the cork held in the holder  Small areas
of tone may be worked in with & small paint
brosh. It s generally accepied that for right
handed people the light shonld come from the
top keft hand corner and if this is bome m
mind for all drawmgs tme » mved, a8 it 8
s00n kearned how light affects fat, bollows,
bulges, muoscles and vessels, whatever ther
direction and vamation in shape.

‘When the form and relafon of tone m the
drawmg looks sufficiently well balanced, pack
out the broad Lights with the pamted rubber
beld m the holder like the cotk. The best
rubbers for ths purpose med to be the French
Nignvorine No. 5 but these have not been
avaihible here recently  American Soap rubber
i3 exceilent, but difficult to obtain becamso of
the dollr problan.  Brinh artuts find there
are hard types of india rubbers on the market
which are quite sansfactary  Typescript
crascrs are not mumble, a3 they are lable m
scraich the delicate chalk surface. Figures 85
o 88 demoastrate the steps in thus techrique.
Figures 85 and 86 show the crbon pendl

drwwing and the transfer.  Figure 87 o the
Rots Board drawmg befors the hughhghts are
put 1. Figure 88 1s the finished picture.

When the drawmng looks ‘finbed take ¢
No 22 saalpel blade and pick out the Hghts.
Do not be too lavish with these ‘hghts  The
temptanon 13 almost rremstible at first, but 2
more mature effect s achicved by following
Professor Brixdels advice, "Be stuingy with
your lghts.  The placing of lnghlights on a
drawing is usnally the final step m the making
of a prctore and 1t is impartant to give the
aurcful thonght, In general, the mam high
lights should be on or oround the cenire of
{nterest. The eye ahonld never be led away
from the focal pount o glistening fat or m
struments which probebly play an cnimportant
purt In the drwwing.  Close mpection of the
figures shown m this chapter demonstrates this
pomt. Indlen ink may be used for sutches,
whether they are of silk, fine aatgut or mylon.
It may be used, too, on mstruments or om
blood vesseh, and ocrasionalty oo other struc
tures of the body which demand very definite
comtrast.

Ross Board drwwngs can be fixed with $0°
alcohol or other fixing soluton. A word of
wArning 13 pecessary however before this is
done a3 1t s almost impossible to alter a draw
ing that hay been fixed, Fixed or otherwise, it
makes no dufference from the pomt of view of
reproduction. When used a3 records anly the
Rots Board drawinga ahould be covered wath
thm cellophane, ccllulose acetate, o Morane
adhesive dry mountmg skin.

Ths water-clesr Plastic Skn {3 non
adhesive m the cold bar will firmly adhere w
Pbotographs when inserted into a Dry Mount
ing Press at temperarores nsed for Dry
Mounting.

The operation 13 a3 follows

1 Remove interieaving paper phice the
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film on one or both sides of matt or semi mart
photograph or drwwing.

2. Put mio press under cold chrome nne,
cover with pressure board and press for 15
seconds.

3 Remove mnd smooth out air bubbles.

4. Retumn the print eod chroorom nne o
prens (wnhout pressure board) and press foe
2 murutes.

The method 1 sumplfied by uwsng two
chrommum mncs, thus ensbling the zme used
on the first pressure to coal thoroughly prioe

1 glossy palmhed finsh m gauges 0015
003 and 001 thuckness, and in 002° 003
and 004 m matt finuh.

When muking a large drewmg wath several
stages, the puts of the plaure not being
wotked on should be covered with clean
paper  Always use cean peper on whch w
rest the hand 23 any gresse will sink m and
spoil the calk surface, and there is Do way
m which this can be remedied.

Fixmu@%nnd?lmdmwinpufupcr

m what all

for ms mterest.  Each of these drawings has s
perrliness and appears relixed and cxra
ordmanly Hfe ike. The balance of tone 1
yust oght, and the comperatively dark tone
of all the fat in relsnon to the other tissues is
another pount to note.  Close observaton will
reveal that there are oot many highlights oa

the fanty globales In spute of the raalsm. A
photograph of such 2 wound would ahow
many moce brillant Hghts, with the conse
quent distracnon of the cye from the essential
shiches 1n the muscdes m ths perticalar
method of streagthening the wall of the
abdomen,

In Figure 92 the we of Ross Board for
cyys s well ahown. Iosde the head are three
cavines known as venrricles, the third ventnde
bemg the most naccemible, a3 it » furthest
from the surface of the brun. The pead like
cyst of the thrrd ventncle m Figure 92, seen
below the aur and retracted surface of the baun
1 glistening and deep. In sprte of its hrilhance
it bas remamed at the bottom of the hale.
Ths p achieved by meinmining the comect
penpective of the brain surface, which »
much more difficult than it appears o be.
The sctual tone s slmple, but by correctly
phang the highlights on the bram surface,
chcmﬂdkyufdrwbdchlm::d,mﬂdz

of certain 1 L
makes it even mare sure that the cyst will stay
where 1t should be, m the mddle of the hesd,
See Clapter V' Compare Figure 92 wath
Figure 39

Figure 93 1 2 graphic ‘wammg’ illustration,
and Ross Board grves a very definite sensc of
realizm, The foterest 13 concentrated round
the rubber tube, and altbough all the contents
of the sbdomen which are shown are quite
clear and realutic drwn in thrs way (ow key)
they do pot dustract attenton seray from the
‘warmng’ the picture grves.

Figure %4 shows 2 post mortem brain re
constructed in a chuld s besd as it wonld have

oﬁhcbninmrﬁueubauﬂﬁﬂyd:m The

*Otxmnsble from the Adherve Dry Mountmg Co
Led, 36 Saamford Street, London, $ B

ing &t docs with the dark
ba@nmd.mlulmymfyiu;pmme.

7t



ILLUSTRATING MEDICINK AND SURGERY

Figures #3, 99, 91 from Emegowy Swzey by coustery of Mr Hsmhon Baulcy
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The menace of 10 unsttended drainage tube roaches i 2enith in the greatest

mdication for 13 Inrelligrnt use. Noee the couls of wpall miestins chinging to

the tybc, md  porpos of  codl becopung sucked min  bole m the tobe. Who
can tha mirgtina]l obeucion 1 Lmmment,

(From Ewerpouy Swywy by courtety of Mr Hamilon Baley).
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Faa. o4
The fact of dorwing this brada Ineldo the besd shows not caly the

pachology but
that the peckent was  chiki The braln wae not grestly enlerped although 1t fs desrly
aboocmal above the cyiz. This braia drrwn o photgrapbed alongalde  ox or twelve

mch ruler would not proccs such  camprehenarve effect. (By courtesy of Mios Darcas
Higer Baltimoce.)

‘The placing of the Hghis on the bram surface  artist Mr Keoch wookd have made had he not
s well worth careful study especially if there  atready been a surgeoa!

» m sctual brain specimen availible with Pigare 97 demonstrates & polnt made
which to compare this drawing. earlier 1. thar & drawing composed only of
LBAD PENCIL Lines may have to be reproduced by a half tone
Figures 95 96 show two extremely com  block the effect is due to the removal of the
petent and pleming pencl drrngs by Mr  balf-tone screen (dows) from all the white parts.
Charles Keogh Here certmnly is knowledge Esch pencl stroke must have been pumnted
wnd mastery of technique alhed o produce over with a2 ‘resist’ by the engrever snd the
perfect (lustrations. What a superb medical backgronnd etched away winch s mather a
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(Fxgures 95 end 96 from Pys’ Swrpical Hemchcraft by courtcay of Mr Hamulron Balley)
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i
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=/
\ = /\

Fio. 97
Thesa penail shriches thow  parient o the ward for gratment of congensl chareo-arhetons, the body
contiouons moTomenrs

and kmbe make

(Dorwn for the Department of Peediatnos, Radchiffs

costly process. The ordinary half tone process
would have produced rather flat pictores, Lead
pendil is not recommended for this reason if
peocil B t be wed, a carboa pendil grves 2
beter black line and is camer o photograph
and reproduce.

WASH DRAWINGS
Ross Board is definitely not the onty medium
popular m the Umted States and Canada for

eren when the bitie goi b mlecp.
Infirmery Oxfard).

medical drawings. Figure 98 shows a wash
dorwmg by Professor Tom Joocs, who 13
famous all over the world as a medical artist.
For the making of illustrations of the quality
shown here a high degres of kill and know
ledge 1 necessary  Some of Professor Joocs
pictures Jook 30 wet and glutenung in textore
that ooe almost believes he has used Rosms
Board. It 15 & debatable pomt whether or
Dot it 18 2 compliment o say that a wash draw

ki
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of colowr and half wae (Fig. 99). All through
Pl

this smatomy the underlying form i3 never
lost aight of when colour is used.

Wash drawangs arc useally made on hand
made paper Hot pressed Whatman paper
Fahwon Board, or on any of the other water
colour boards which arc on the market. Hand
made water-colour papers arc of two kinds,
Hot pressed, hard and xmooth, amd Dot
pressed, which 19 saft and bas an uneven sur
face, uninlly described as 2 gram  Fashuon
Board or Water Colour Board is available in &
range of surface texture from smooth o 2
fairly course gram. For medical subjects
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CONE SPRAY

Fra, 100

There are vansnons and moddications of tbly Alr-brab, but the drrwisg shows features common to all. The
wamp for kstance may be covered i, o hare & funnel sonchoe for balding cxma colour

where some part or many of the surfaces o be
depicted are smooth and shiny the smooth
texture would be the paper or board of chorce.
In handhng a wash drawing each artist has hus
own method. The most usual one 1s to sketch
in lghtly mn pendil the outline and the most
unportant landmarks in the preture,  When
this has been done the main tones are ud 1n
with a large brush well charged with the
water colour  Stroager colour may be added
while the first wash is sdll wet. Colour here
means the monotone which b made by using
mvory or lamp black dituted with water only
Body colour monochrome has white added o
the basic hlack colour How many washes are
ued to achieve the final effect vanes from
picture to picture, and with different srtust.
Mastery of this technique gives the most
spontancous results, and the artist may use
irregulanties 10 the drymg process for the
course of a blood vesse! or varlations 1 the
fat or the moscles m achaeve this effect.
Laylog the wash 13 the fundemental oper
atioa m any {tustraton in which water is the

medium, and there arc several ways of laymg
o a flat or graded wash. One way 13 1o damp
the paper or board with a spoage before using,
of scak the paper and lay 1t on & aheet of giass,
50 that 1t can be held at different angles while
the wash runs 1n the required direction. Con
ol of this medium 15 cssennal snd the artist
should know what is going to happen, other
wrse much tune will be wasted. In most wash
drawings Process white 13 used to pamzt in the
highlights Chincse white docs not reproduce
well and abonld never be used. As with Ross
Bowrd the brillmnt lighlighrs are the last thing
0 be put 12 sny illustranon.

AIR BRUSH TECHNIQUE

Ths 15 & fairly modern method of makmg
half tooc drawings, The term Afr-brusk may
be musleading to anyone who hes not acrually
scen one. The brush 0 in fact a metal cylinder
about the same sixe as ® large fountsin pen
(Fig. 100). It has & sump far filhng with the
colour or tone 1o be sprayed through a very
fine nozzle, the density of the spray being
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regulated by & Jever controlled by the index
finger The air i3 supplied through a leagth
of tobing by & motar or from an oxygen
cylinder or stored in & cyhnder filled with aic
supphed by unog a foot pump  The tane or
colonr comes from the Aur-brush in the form
of & cone sprayed on o the paper and very
saft effects and subtle gradations of tons can
be attained. In order o coatrol the margim
of the tone, mmking solutions, solvents or 2
paper ‘musk’ must be placed over the areas of
the drawing which are not to be sprayed. The
essicst way  make these ‘mmis 1w with
tracing paper 23 the underlymg drawing can be
traced with great accuracy and cven the most
claborate edge cut neatly away  Dennty of
toae b cffected by the dismance of the Awr
brmh from the paper and the concentration
of the spray on any oo spot.  Some elabor
anon of the details of 2 drewing mary be made
with the Aur brzh fine lines are drawn by
holdmg the Afr-bruth almost In contact with
the paper It requures pracnce o coatral the
Alr brush.  The fint movement of the con
tralling fioger 13 dowmwards, when only dir is
redemsed, and geatle pressure backwards rc

medmm m which w achicve this. It need not
be so of the structures ilustrared are drawn
wth knowledge snd form, and not just roed
Into Lfeless prpes.

Arr bruth pictures should be fixed before
putting on the final highlights. It 13 only too
easy to spoil the surface and the firatlve will
peevent any such dsaster  Pastel fimnve b
recommended, and once sgumn Process white
for the highhght.

Figure 101 i3 a typxal caample of A. K.
Maxwell s techmque. This ertlst expennmented
with vanous types of ilfustranoa and finally
med the followmg method for many of hus
drawmgs. He made first a preliminsry drawing
coprect In every detail, which was then traced
on 1o tracmg paper  The back of the traang
paper was pencilled over with a 4 or 53 soft
lead pencil (graphote) The tracing was then
placed on wp of the final paper or board and
outimed with a bard 24 or 3a peoal so that
when the tracing paper was lifted from the
board & crusp, famnt outline was vhible under
nesth. Thus outlne was then inked over with
& thm mk hme. It 13 at tho pomr thar Mr
) 1y tect vares from most of the

leases the toae. As the spray starts it 13 advis
able to keep the Air brush well away from the

uder the Alr brush technique . unsmtable
7

ordinary gl (gum arabic) obmunable from
1y stationer and mixed spproxmately 50/50
with water  When this was dry powdered
hlack lead was quuckly worked over the whole
drawing with a brinh, and the general solidiry
was apparent almost at once. Detuls of dark,
very dark, snd black were all put in ar this
stage. The glue was then washed off the board
with a large brush, surplus mousture belng
removed with blotting paper when the high
hghts and amy other white structures stood
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Fu, 10

Tha flrst stage of  Pral Mukmbes colostoary The Paal tube has been ted

1 pisce. Note bow the two Joops of bowel aro doubio barrelled below the

abdominal wall, to faciliste subsequent cosure of the colostoaty with
Clamp,

Miknhex
(From Swrery of Meden Warfars by couxtesy of Me Hamilon Batey).
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Manpalecive tresaoent fior of parpiimosis,
(cmdmdm:pmh)uhhmmumm

(leﬂ-.mmmo::‘:ydw Hazmizon

out {n dazzling cispoess  also the drawing bad

part of the drawmg. Finally the highhghts were
softcned with an H oe 21 bead penail also amy
other modelling which might be requured on
the white arcas was drewn m with pencil. The
resson for nung an H or harder pencil ruther
than & softer lead pendl is that tone bailt up
with & hard pencil will reprodoce much better
than that which mrght sppear to be the ame
effect made with & soft pencil. A wo saft
pencll In reproduction can easily appest
gralny’ because it covers the surface of the
paper much more quickly and little pirs and
crevices are almost mevitable,

The French artist M. Franz, used an
original method for his medical drawngs.

They werc made an yellow tacing paper with

were at least life size and reprodoced exceed
ingly well ane Is shown here at the suggestion
wd by kind permission of Mr Hamilton
Bailey The reader may ask, “Why yellow
tracing paper?  The goess wonld be that the
buic tone of the peper bang comparatrvely
dark, gives a nch effect and the nghlighes
stand out 1n strang contrust.  Thus particolar
drawing (Fig. 104) spent wecks under water as
the result of bombing, s did so many of the
otber pletures made by M. Frunz. How well
1t has sood op to tho treatment {s shown m
the block which was made from his drawing
gfter the bombng.

Muary Hawker has cvolved a half-one
techniqoe using oil palnr on Scraper Board,
applying the broad tones with & soft plece of
rag. Structural details are put in with brushes
of varymg sizes, and the final resnlt gives un
cxcellent representation of live tssues. Figures
102 and 103 are typical cxamples of ber work,
In medical illustrations 1t 13 mastery of tech
nique allicd w knowledge which prodoces the
best resutn. The medscal artist draves what he
knows a3 much as what he sees.  Copying a
medical object 1 not medical fltustrating. The
arost with a decade or more of this work
behmd him has only to sce some of hrs carher
efforts, to realize how knowledge grows with
the yean

In the bdef commentary on the drawings
shown in thus chapter arenvon has been
directed more than once to the placing of the
highlights. Tt is true to ssy that m medical
iltustrating the highlights are often mot where
they seem to be, but where expenence knows
they should be. This o perhaps more true of
the nearosargacal pictures, but close study will
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reveal that it applies 1o the others also  fundamental m conveymg realsm, and m a
Masrery w tho direction comes with practice, medical iltustratson 1t shonld appesr so effort
but it o3 uscful to bear thes 1n mund. Form s less that the reader 13 unaware of 1t.




TECHNIQURS IN HALF TONE DRAWING

Fia. 104
Tha naxt in this operation. The jadnon of the at the side af the recom
= chalmned e e the reBecton oo w0 drvided. Them two picires
e by comrtrry of Mr, Scmicy Aylett.

85



Chapter X

The Drawing of Operanons

INzhcopmnn;zhautnbmuchmthc

adventage of an arnst that he can watchand
draw an operanon with the mummum of
equpment. It seems unnecessarily obvious to
wy that he must be able ™ see dearly but
occxuopally even the surgeon does not realrze
it the person lookmg over hus shoulder has
not got the uninterrupred view that he himself
hay (Fig 105). Penonally 1 bave always
recerved the ummost considerstion m  this
Tespect m oumerous operating theatres 1o
large and small hospitals Anyone drawing sn
operanan should not hesitate to ask for a stool
on which to stand 1o get & better iew  An
artist s00n learns not w get in the way of the
surgeon, his two assistmis, and the theatre
sister who 13 m charge of the mstruments,
which are arranged on a trolley and have to be
23 near  the surgeon as possible.

1t should be asyumed that an srust 18 medt
cally rained 1n so far that e has & far know
ledge of anatomy and s familiar with patho
logra) specimens, etc., before he goes mio the
openiting theatre to drax Most people find
that the drawmgs made while watching an
sctoal operanon will be mmuch more alive than
those adapted from books. 1f the operation
should be # loag cae with many stages o ilius
mmﬂmmb}eusumfewmdﬁrbawnm

T4

then the surgeon will be well rewarded if he
performs this operation 1o the pest morrem
room with the artst in steendance, There will
be no feeling there that tupe 13 important the
artist will have an uminterrupted view and nt
will be less emberrassing to ask qoestrons on
any point which may not be quite clear  Also,
there will be o audience’ in the form of
assbsanty, theatre sister and thearre staff
ansesthetist and perhaps & vnltmg surgeon
with pothing to do bur watch wihar the arust
i drawingl Figure 106 showy a series of
dravrings msde in the post mortem room. It
13 a sencs showng the drimng of the pen
cardium. The steps of the operatton are fally
ustrated.  Qute a Jot of mformation 15 thus
summarized on one page, and the reader
should be m no doubt about the angtoary or
the procedure,

1t is wise to ke as many notes as possible
m the theatre, both drawmgs and written
observations  The arat should not be
wmpied to redy on hp memory and b
anatomy books to work up the pictares of an
operation scen m the theatre. He should try
to have enough matersl on paper from whuch
o make scren! demled drwings the ane
tomy books should only be used for checking
up on the material that has been drawn.
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“Copying iltustrations s well shown by the fact that his

I caonot remember who =mld
out of oae book 1 plagiarism, but copymg out  artist was able to pomt out, when the occasion

of three books

37
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o
(Prom Swpery of Maders Warfar by coartery of M Hamilron Backy).



THE DRAWING OF OPERATIONS




ILLUSTRATING MEIDICINE AND SURGERY

From. 108, 109, The tnbe is drnuded alow
fng the polythene to emerpe. These cioee
wp picrires thow ooe reawcior and eoough
of the rurroundimg sroctures o mske
cay An sery forerp B

‘holdmg up the round Hpsoons.
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On lexving the operaning thestre there should
be coough material for the surgeon to sy
“Yet, I shall want that picture, and that, and
perhaps that” It s a good plan, wo, when

mstance, can be mpidly dravn end redrawn,
whereas the edge of the wound, covered with
towels and pulled 1 different directions from
time 10 tume, #s often too varmble for usc o 8

scale. If the incsion o ndicated m an insert
m the fint drawing, the rest of the operanon
maxy well be lnstrated fn a serdes of close ups.
As way sald cardier the trend 1 medical
{llmstratons 13 wwards umphaty and the
‘whole wound 13 seldom drawn in detxdl except
mn the fint pscture. Figures 106 111 show
what 18 meant m ths semes illostrating cornnal
occtunon, & condioa m which the tubes lead
1ng to the womb are blocked.

st
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Fia. 11

of Mr. Jobn

It caly remsws t stitch the vanoas
These five figures ae thown by couTtery

Staltworthy
(Prom AMaders Gymascolopical Prachos by Aler, Bouoe).

When the author was asked to draw the
operation for the piastc repair of & sphmcter
ani for Mr W B. Gabrel there was some
doubt as w whether she would be able to get
to the theatre in time to see the whole oper
abon. The Hospiml Photographer was there
fore asked to take the three photographs shown
m Figures 112, 113 and 114 The two theatre
notebook pages are reproduced to give an
1den of the extent of the drawing dooe 1 the
theatre (Figr. 115 and 116).  Fimlly the

92

finished drawings are shown by of
Mr Gabriel (Figs. 117 118 and 119).
When a surgeon doaws as well &3 Mr Enc
Farquhansan of Edinburgh, drawmg oper
anons by post need not cause dumay  Figure
120 shows this suthor’s sketch from which
Figure 121 wo made, All practing medscal
artists should be able v produce good oper
stive drawmgs from a wotten or verbd
description, from 1 drawing dooe by tho
surgeon, of from reasomable photographs,



THE DRAWING OF OPERATIONS

Fo. 1
The surpeoa fa aboos t maks the first aclons.
Where these mchiloms were 4 thown & P 7
Flo. 3

Forcepe gramp i two ends of the sphlncter om Mok
which will be sitched s shown in Fag. 18 end b

Fr 1 4
Thin 1 the seme pecture o the agir band part of Pt
Ug. The photographs wers wkem by Mr H.J R
Bawey Research Asestaat ar Se. Marks Ho



ILLUSTRATING MEDICINE AND SURGERY

Flo. 13

beads are canvenkent
S t sewing 13 samenimcs #0 ripud that thers » oo tume to dorw mn oeedlet, acow
to show the route thken by the stuch.



THX DRAWING OF OPILATIONS

Fra. 14

Wiiitem comosts ac ofien very vl 1t wes detded Lt o
orut the dexn, e Figs- 14 ond £ 9.

Figure 122 shows & cyrt in the bead of &
child betwees the opuc nerves. The main
drawing mcorporates all the unportant feat
ures of the operanon.  The pesivon of the

panent » bead on the nable wah the booe flap
is clewrly indicated &8 1t 5 the prehumunsy
part of any cerebral operation in relation 1o
the head. It sbown, too where and how the
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Fiot 117s0d 18
BlowdeI's opersticn. Mmmmmdmmm:wm
flaps are dimected oot and sutured farther round the soal arcamference. ahould
be drvm  m roisuon to the pant of 1ha body wher the operaica takes place, sex wheo P
of od 12

dura (the tkan covenng the bram) was excsed,
and the way the braln was held back o give
a view of the cyst ghstening between the optle
nerves  The left carotd artery is visible yust
to the left of the optic neave. The two Ink
dugrsms picture the appesrance of the sella
(a bony strocture m the middie of the head)
after the removal of the cyst, and the bottom
right hand drawing is & section demonstrating
the anaromy of the posttion of the cyat m the
seihy snd therefore m relation o the whole
bead

The selective eye of an artist i unlikely to be

o

replaced by the camera in illustrating surgery
especially within the depths of a wound.
Excellent colour photographs of plastc re
pairs and surface surgery bave often besn
mken, and a really beaunfll series was poab
lished 1n Life, February 11th, 1946. But the
cost of colour reproduction makes the we of
colour photography too expensve for general
usc in meducal journals, thoogh it 19 of grear
valoe 1n films and for use as lantem shdes.
The medical artist should constamtly be
awnrse that hs pactute may be of valoe io an
unexpected place. A doctor somewhere may
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Ca Slage
Frims

g«w&d 0{— Fuselial
Lorein = Lhiay, Corlivg e

INSET

Actacdyy

Fia. 130

Mr Farquharon  drawmy b demsiled and cmact, 1o fact
0 Hal gmée from whach 1 work

Figure 123 illusrates an operaton for
pylonc stenosy, winch consists of dividing and
stretchmg part of the muscle wall just beyond
the stomach of an mfent. The size of the hands
shows &t once the tny somach and wound
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This operation has been flhostrated with the
surgeon s handy out of all proporton, we.
appeanng much too small in an eperaton on ¢
baby which almost Jooks as if the artist could
not have known what be was fostrating  The



THE DRAWIRG Of OFKRATIONS

operanon i dmded mito two steps, and
together rhey cover the whale procedure. Ross
Boxrd 11 the medsmm wed.  The theame
nots 10 e case were concrumated mostly
oa the proportions, and on tryng to capture
the texrare of the stricture, aud the delcate
narure of the yarous tarocs,

Flgure 124 & another cerebral operanon
ilovtmating & masy of tny vereh which arc
not normal on the surface of the beam, The
pettemn of the surface of the braiy §s beautfully
porrsyed.  The boac Sap, too, ks ks vp
usually well marked and abnomms) perters of
gutters made by the smaller blood vessels,

The exact Jocanon of the tmous 1o the bead
i3 pn-pointed from two posthions m the two
ink dugrams. The rea.on why the nvestgat
ing neecle mused the op of the space known
3 the left lateral ventricle {s shownt in the thurd
mk dmgram. This plemre Links up the position
of the needles in the other two dugrams, The
prasure from the tumowr treards aod dn
placng the Joft veurrick 15 indicated by the
arrows, One G hardly musgine mare gimple
drawings than thess thres heads drawn m 1k,
and yer their sze and placing adds interest w
the drawing of the operation, and they them
selyes comtimue the delicecy of dhe whole,

e e
mmgnhh«&mnmﬂmndummmﬂA Im
ihen dwiocied o pomcbls e e uTser condh ed spece bk beng detsched
pastrrsory B.
(Pross Operant Swavry by bnd permasnon of Alr E- L. Farguinnoa
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No srtust should be expected to draw on his
or her fist vmit w the operatng theatre,
although there 1 very Ltk blood to be seen
since each tiny blood vessel i3 ned or cauterzzed

o5 it sppears.  The newcomer should at first
be ahle to ook round and sce the co-ordinated
work of et the people 1n the theatre withow
having o keep hus eyes glued to the wound.




THE DRAWING OF OFERATIONS

Remmsrdrs ol Pricno menoels, inamon should dmda all

Qoxpt the deepem of the coenbr wuscle fibees, The remammg fibres ars pemly

temscd apart with bt dwesctor. The wow Indecatrs where speaal care mmst be
wien 1 avad penctrenoa of the wall beyand

the comtocton.
(Prom Operatrty Surpery by kmd permmeon of Mr. B. L Frequbarson)

In ths way the amnospbere of the theatre, on with the job with anly a few woeds. The
which 13 not dramatic, unless the staff s deal  anacsthetist nods reassunngly when the sur
ing wnth an emergency becomes familur  geon arches hi cye. The nugeon may be
Brerything b quictly cfbhoent surgeon and  teaching students either 1n the gallery oc
theatre sister alk 1 one another 1 normally  standing behmd bum on the floor  This meams
pitched voices.  For them thus b routine cer a series of comments if not & running com
tamly no time is wasted, and they quickly get  mentary on what be 1 downg, and makes the
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TUMOUF

A dreumsenbed tumonr i being detachad from the brain. A very Luge blood wess! rum aloey the s sad
there {3 an mincats parern of eall vemels on the sorface of the beain, Ink dwgrams combing well wih
half e when cxm miformation B nooded. The wp dlagram vhowy the mcdoa of

operation more futeresting for the thestre sff  Familiarity with the routme brings confidence,
and for any onlockers Even & nurse or 8 and the arust soon realizes that the smooth
medical student may funt on ther first i  efficaency which surrounds the patent {y the
to the thegtre, winch 13 nothing to be ashamed  result of a team of experts wodang together
of and 1t 1 very unlikely o happen twice. and he then becomes 1 member of this team.
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Chapter X1
Photographic Aids and Mechamical Aids

SOMEmdenmyhﬂctndhnﬂcprm Onc problem which faces the medical
10 the wc of any camera that s not just the  photographer (though it n not tuch a problem
snaphor camers, and they may be nnrware of  for the artst) 1 that of providmg Muminstion
some of the ocCumons when s camers, ueed, m the depths of s cavity  Figures 125 and 126
perhaps, m an unorthodox wey o wore tume demonstrate this pomt o ¢ case which i ad
and old drenghtxmanship. mitedly ideally sonable for drawng, The

, =

\,@

Ly afart

Y




ILLUSTRATING MEDICINE AND SURGRRY

Fiq. 126
A wod B, The patient when referred for reconstrucnon of the face,
C, Tho pawic st rest, uvol haoging vertically downwards.
D -y'l.n( A dempummmadmmmm-pmdh:
mound winch cannot be seen m this yaew
(Th:-twﬂpm:mbycuurmyul)«k I Calomn.)

movements of what remuns of the soft palate  was most co-operauve.  If the artst can see
mude the beed were not at all easy to sce, but  what be is ssked to draw he should be able
good glimpser were sufficient, and the pauent o produce a picture.
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FPHOTOGRAPHIC AIDS AND MECHANICAL AIDS

Faa, 137 Fm. 128
jrw* show The rpade-bks hands confirm the dongoosia of
umuﬂ%« scroaegaly

(Prom Phywcal Sxw w Cliwcal Sugery by courtesy of Mr Hamilon Beder).

E

Most anthorites arc agreed, however that panent 15 bang encouraged to find out if

there are many subjects which shonld be {llus  ethyl chlonde, winch for children has Fau de
trated by photographs, and Mr Hamil Cologne sdded, smells like Mummy’s scent,
Baley’s Physical Syms s Chwical Swrgery 52 Thn i3 snother obvious subject for pbom-

(Fig. 133).  No speaa! lightng was availabl,

way which b8 most realistic and convincing to  so this patent was wheeled outside oa the
the reader and a few photogmphs are m  trolley for a moment while a daylight exposure
cluded to show the type of picture that s waa made In this parnculsr cese the ardst
meapt. Figares 129 130 and 131 demonstrate was asked to “come and draw a paticot in
strikingly the eye signs of the stages of macs  Casmlty” The camera happened to be
thesia when nitrous ande is bang sdmimmiered  Joaded and resdy 5o it was taken along. To




ILLUSTRATING MEDICINE AND SURGRRY

Pig. 139.—Early on in the admxytration of the oftrous
oxsd6 the ey elid 1 reswtimt, hould 1t be deawn back by
the ansenchrtist.

Fag. 130.—1f the cye sppomy o be able o focur,
unconsoomnes b not been resched

Fia. 130
Py, 3 —Io beakthy glovidusl soscsthetls decp
enough for dental axtraction o ixined befare the €res

beromo frd ont of centre the smacsthetc should
coatrme untl this fiation o resched.

Fig. 132~ The chuld 1 peryuaded m hold the mauk about

n inches sway from her face, while ethyl chlonde by

on 1o the face, The Great Ormond Screet miehod, which
ha much to commend 1t

Govral Amsasthena by kind per
E;"‘ffnfmaf ot Y .
Prart Bennier)




Plero by coartesy of Sir Robert

Brecheal
Macmawh aed Dr ' Willam Mmbm).

PHOTO MONTAGE
This uthe mchades every ilin m which

sk are ty weful The

photographn or parts of a photograph are com
bined with & drawimg to make a pscture. An
artst who cn use a camera hus & oaeful axsct

to hus talents, and photographic knowledge and

surgeon s bands in Figores 134 and 135 wero
enhurged from & various assortment of pega
tives.  The parts of the plcure which were
drawn by hand were done on Ross Bosrd, and

107



ILLUSTRATING MEDICINE AND SURGERY

any edges of paper or board which might have
st shadows were faded off with the Air brosh,
It was found thar Hford Plastika Brommde

In the two pictures showmg the anatomy of
the brachial plexus (Figs 136 and 137), the
part of the pnat on winch the drawmg was
going to be made was faded out a» the pron
wero enlarged.  Sevenl types of pdnt were
tried, but finally the result was a3 shown here.

F —Sowngulsted berma, drviding lght
2o e peck of e 4. T direcuor provecy
ey (The knguinal 1 m the grola.

npeusoncd gut. rﬁywhﬂpﬁ

Fra. 33
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remoeed @ show Ukt siru cturts Toeemy the Hot nb.

{From Lacal Ansigens Drechal Pl
s Dr. Willarn

The e of colonr i most effective m dufferentt
ating the structorea. If colowr bhad not been
availsble, & cose-up type of drawing would
hare been necoasrry  The posioon of the
skelcton o theso pactures colncides exactly
s

b%my;(x::lnbc(umh

wnth the posinon of the paticnt when 8 boal
anasthenc, b the form of & brachn) plexn
block of the nerves foading to the arm i bewog
d d. Previons mgy in the book
make thus cesr but ss these pletures are taken
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wwards
(From Lecal Anelpesia, Brecksal Plena by couricey of S Robert
Macmtosh and Dr Wilbem W Moshn).

out of therr setting it secms a3 well to explain  rather slow m asumilating {nformation. This
why so much of the akelcton 1 shown. Just enmils more thoughe and care for the autbor
& the speed of the convoy 13 that of the and the artist as 1t is very much easler to daw
slowest vessel it 13 & good ides to T ber 1 all the y' than to dmplfy a picture
to write and to illustrate for those who may be  down 1o the esscntialy,
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A METHOD OF OUTLINING DRAWINGS ON THE FOCUSING
SCREEN OF A CAMERA

A friend of mme who is & surgeon and b keen
on illustrations hax & peat way of making draw
foga of hunds end mstrument when they Sare o
be niewed from an oownal angie. Ao ssutsnt
potes hny hands m the posrtions required, the
surgeon then focutes his § plare cumena on the
fiekd, and draws the bunds with pencil or mk
m outline oo the ground glass fociming Kyeen.
This o a0 endly et up method of obramng
outhne ucures and ane that could be nsed
more ofte.  Shonld & whole plate camers be
available, the procedure i suupier becmye the
ground gisw 1 hrger aud considershly mare
detail may be pot sn.  Gross specmens which
are not surteble far photography may be doywn
10 8 very reduced scale i tha way  To make
a0 accurate drewmg of & patsent in an unoyeal

poutica on sn operzting table of in o compl
cated fracture frame iy casser and qmcker for
the inexperienced srtist on the ground ghuss of
2 cupera than by free hand dhetchmg (Fig.
With this method some practice i, of
course, desirable, but anyone dalng this for
the fint tme » usually ratfled
with the resnft o oy again. The selecton of
winch Hnes to trece and which 1 legve out s
aho a mater of expenence. Too many lmes
arc a8 dufficulr wo mterpict &3 too fewr To gave
m axsmple, when drawmyg s blood vessed oz &
nerve, imsteed of drawing two thin Hoes it is
bext alvways to draw the nght hand line and o
draw # firmly The rewsan for this i thar
oost people are nght handed and ait panmally
with the source of ght coming from the left.
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PRODUCING DRAWINGS FROM PHOTOGRAPHIC NEGATIVES
AND COLOUR TBANSPARENCIES

Anyone who hay aceen to an ealarger would
nd 1t wseful for trnmg photographs wwo ne

anbeﬁdtduﬁthcpnmmih:mdm

wmgy, Mot enlsrgers nowedays project
nt rmage dawnvards on to the tble ar bench
n which they stand Figare 139 ¢hows a
rpical modern enliger  Conseguentdy u is
wuer 10 outhne dowings oa e table rather
han against s wall or upright surface. It
rould pot be the method of cholce to trece
ound ao mmage projected by en cntarger if a
xint were available, as this has to be done in
he semi-dark but for quack snd sccumts
nlargement 1t 3 very helpful

Many rescarch workers outline

n mk m order o trn them mio kme dravmgs
x dagmany for pubbeation. This 1 done with
L pent and waterprood wdim ink. Al dendls
o0 be shown must be inked m on the prmt, and
when this is completed the photographic image

buch 50 g water 500 co

Leave the print m the solunon watil 4l the
blackest parn have tken en the colour of the
solunon. Make cortam of this before mmsmg
the print and putting 2 m w ordmery hypo
tath, The print sbould be hundied very care
fully the ink hmes mmat net be vrached whike
they wre wer or they might smndge. When the
print i clear of all the grey toncs wmd caly the
ok remaing, remove ot from the hypo bath,
waah it as for a0 ordinary photogrephie prmt,
wd dry  Altermtive wolubon
Copper salphate aysnb (Zoz) 5 gr (100 g)
Sodiom chiorde 2oz)5 ¢ (100g)
Sulphuric or hydrochione sdd (4 oz.) (25 cc)
Wates (20 oz (1,000 ec.)
Bleach the punt m the above totution until

Parapmnond, mmmmumm sround
Whait of the et Ths OB wencrwcs be mdmu,mmm—m::

(Powm Operaiwe Swyary by coustay of Mr 8 1. Pamahstwa)
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only a fumnt image remams. This will mke  smtable for reproduction (either becanse they

about 6 7 minutes. Then remove the rilver  are not sharp enough, or because the journal

chlonde residue in 20° tw 30° plam hypo for which they arc intended does pot accept

crysals diluted in water  After foong there  fustranons which require a half tone block)

should be no trace of the ongiml imge only often prove valuable s illustrations when
Prmts which are not  treated m this way

the ink lmes remain.

4

1
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THE DYNAMICS OF MOTION

Every ariist will sgree that this i hard o
apwre. Incloded here #t the suggesnon of
Mr Ere Fog b an Shaton of

P is which & motion cx
ceodingly well  Mr Farquharton made the
plasticme moded himsself md Bus bands wero
photograpbed in exactly the posmon requred
(Fig. 140). To muie a first ciny dhutranon
all the artist had to do waz & litke shading an

9

the mux pomt Figure 141 & an wk ling
drswing not actmlly trced but drewn from
plogophs. As part ¢ of this drawiog
could
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V(ON S

Ve, TP

Te WA MY o0 ey

T ——al 0

T W o mca

The prevertrchmal fiscia 13 mact im
Topeett of Specmmen 8.390 m the
(By cowrtery of Profecssr Lagt

DRAWING ON MATT PRINTS

Some rescarch workers make drawings on  print ealarged up to lfe alre. This 13 th
twp of & very ightly printed photograph, and  treced and med a3 the baws of & detuled an
the result 1 usually excellent. Another method  tomical drawing. Dr Tompsett, Prosector 1
sametimes wed to flustrate gross dmsectiocs  the Royal College of Surgeons wes th
s w pbotogmph the spcamen and make & method with grear success (Fig. 143). Tt
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rected {n the drawing, and yet the fimal pictore
is clear casily understood, and hes much more
sense of form than would be possible with &
photograph however good.

No ane engaged in producing sciennfic iltos
trations should scom to trace fram photographs
if they will asnust the fimal resalr, save tme, and
make the work Jems tedwous.  The best way o
tace from photographs 13 on cellophane or
cellulose acetate with mdisn k. Cellulose
acetate 001 wnll not shnnk, strewch, o wrmkle
when ink 15 painted on w it. Handle this ;
Linle a3 posiible, a3 any grease will make the

1y
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Qoo lcnﬂuldn'mn
Practce of Diathermy bya:l.n'tuyulDrB.

surface difficult to work on. It can be deaned
with methylated spitt. Trsang psper or
tracmg linen even the best qualrty is hardly
transparent encugh, and the results may be
discouraging.

Finally drawings adspted from photographs
make good dlustrations. One way of domg
thrs 13 shown in Figures 144 and 145 where
the photograph has been adapted and not
Just copred.

MECHANICAL AIDS

It may be assumed in general that a trained
artust can draw anything put before him, to
any saak and 0 penspective.  The following
mechanical aids, however save time and are
worth recording  Even of the advice given 13
already well known to some resders, it may
nevertheless be helpful to rescarch workers
and © students whose main interest is not
necessarily visual.  Sometimes the amswer to
lquauonmohﬂnm,bmum(m,lﬁu‘
we have heard the snswer

DRAWING SPECIMENS
If « speamen is flat, such a3 a secton of
bram, liver or lung, place & piece of thin glas

118

over 1t and 1n direct contact wath ir, and then
trace m on this piece of glass with a pen or fine
brwsh and mdun Ink the outline of the object
and all other detmls which sre required, Thus
is an excellent method of gettng the correct
proporoons m the shortest possible nme
(Figs 146 and 147). It » mportant that the
head should be keld m the same position while
doing the tracmng, and the srtist should not
try to see round comers, otherwise the drawing
will not be absolutely true. If the specimen 13
not just flat, then the gless placed over it most
be supported just above the object to be drawn.
A photographic developmg dish 1s 1deal for
this purpose as tho glass will then rest on the
edges of the duh, and it will be steady and
easy to work on (Fig. 148). On occasion 1t may
be necessary to rasse the glass above the edges
of the dish, on books, for instance, 1n order w
have a mare comprehensive view of the whole
object. It is an added afd to accuracy to
cmploy a ‘peephole at eye level above the
glass This is done by making & small circular
hole (} 1nch dum 15 suggested) in a prece of
black cardboard. The peephole may be ad
justed to eye level by balding it m & retort
stand (Fig. 149) The object of the peephole
is t make 1t mpossible for the artst o move
his line of vimon more than a fracton, to try
to sec round corners and 30 to dustort the
picture. The more detail required, the mare
useful the pecphale will be. The actul execu
ton of the drawmg may tike & hatle longer
but the result will be correct.

It 13 not always neceswary to look doow on s
specmen, a sheet of glass may be held ina
stand at nght angles to the table and between
the artist and the obsect ip be drawn, By this
method the nearer the glass » to the object,
the larger the dawmg will be the drawing
therefore cannot ever be larger than life sac
(Fig. 149) Here again a pecphole is an aid to
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h

draoghtsmanship It s always best, If possible,
o draw any specimen to natural rze, a3 polaws
of measurcmuent can then be checked more
cuily When usng glass the surface should
first be ceaned with methylated spunt to re
move any gresse. It s possible to draw on
glass with a bell pont pen quite s success
fully as with indian ink provided the glass 13
free from greasc.

A dnwing made on glas may be photo
mhoduhh,byphun;whnrpupcrbdmd

120

the glas, and lighting the drawing erther fron
behmd, a3 in an X ray or by direct fronm'
lighting. Alternatively the glass may be placed
under raang paper on which the pleure am
be redrawn carcfully and more tdily for use
23 1t 18, oe for transferrng on to Scraper Board
or Ross Board. If the drawing f imteaded for
Ross Board, as m Figure 147 the traang paper
stago should be made with a 38 carbon pencil
and not with & lead pendll, in order to make &
suimble camfer



A 1E
o= . Paephole
::Il
.
/ h
——— Glass 20
. ?’h"' E 13:33
P 149
A metbod of mranging the ghen wad the -hole when
R e U e Tovwo b0 B ot peme v
be contuderably umelet

PRODUCING QUICK DRAWINGS FOR LANTERN SLIDES

Cellultne acetate or celiophane, a1 18 18 more
Commonky called, mkes mdign mk axcellently
very fine Imes Qn be drawn on 1, sod 1 can
be faid aver glass for the redrwwing of a pécrure.
Should the picture be tmall caough, that is not
larges them 3 inches by 3 inche, the cellophane

ckn be trmmed and bound between two cover
glssses © make & qmek bntemn shde, The sire
of the standard giam lantern alide is 3} > 3}
bt suficrent margin should be left for brncing
the slide, m wome lantem side carriers cut
out mare of the picmire arex than othery

mr
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Drawings made directdy on to cellophane or
glass for projection are often very effective,
but to do this well, practice 1 requred, since
all mregulantes of hne and letter wll be
magmfied on the screen 1n rather an alarming
way Typescript on tracing paper Kodatrace
or Asmafoil, prevmded that the typewnter
ribban 15 new 13 also quite successful for tables
and statsnes for wse as last minote lantern
lidey. If typescript thould have to be phom
graphed, the best way to get really black letiers
15 to place the carbon paper under the typing

paper with the carbon side facing the typut.

The typescripr of an electric typewnuer is
wleal for photography as the letters arc of an
even demsity of tne and are altogether cleaner
and crisper to ook at than thowe made by an
ordinary typewriter (Fig. 150). In fact the
labelling of drawnngs can be done entirely with
an electric typewriter because if the typeseripx
1 t00 small a3 It 1, it may be enlarged pboto
graphucally to the size required, and the labels
may then be ‘patched 1n around or on the
drawnng.
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ENLARGING OR REDUCING A
DRAWING

To cnlarge a drawing other than photo
graphically requires mech | aid for accur
acy and speed. A sumple method Is to rule out
on thm cellulose acemte or cellophane a gnd
sy 8 x6 or larger divided 1nto inch squares.
On snotber sheet of sumilar size rule out a gnd
of about the same sze divided mto half inch
squares. Then, if the drawing bas to be en
larged twice the size, put the | inch gnd over
the drawing and the inch gnd under your
tracing paper and mark off all the pomnps at
which the lines of the dawmg cross the lines
of the gnd (Figs. 151 and 152). By reverang
the gnds (the inch gnd on the drawing and
the { inch under the paper) a drawing half the
stze will be made. Any grds ruled should be
stored carcfully and kepe flat so they may be
used an future occasdons  Detaibs of import
ance can be pm pomted by drawing & magni
fying gless around any pont t be emphaszed
(Fig 153).

To turn a amall picture from a book into a
‘wall drawing’ that v, a drewing large enough
to hang on ¢ wall for tesching, the quickest
method 18 to use an epiduscope and project
the pacture oa to paper pioned to a wall. If no

1 available, the enlargement must
be made by the grid method or by a pantograph

(Fig. 154). If a goud s osed & small one is
placed over the drawing in the book, bot the
other gnd should be faintly ruled on to the
paper us the squares might be as big a3 5
or 6 and a famt pencil gid can always be
rubbed out afterwards. It s worth recording
here that most standard epidrascopes will not
accommodate & picture Jarger than 6 X6
0 the armt should bear this m mund when
drawlng specifially for projection by this
method. Nothing looks so0 bad on the screen
a3 an ampunated drawng.

THE PANTOGRAPH

The Pantograph is an mstrument used for
a drawing, plan or map etc
(Fig. 154). It s esscnmal to use the Paato-
graph on an ennrely flat surfsce, with the
subject 10 be capied to the left of the copying
paper  Both pleces of paper must be fastened
by drawing puns or scotch tape, The prvot (A)
must be securely fixed to the board or nable,
and the two metal screws (A) and (B) must be
placed through the number on each arm which
mdicates the size of the enlargement requared.
The screw prvot at the end of arm (a), the
metal racer (B) and the pencil (C) should be
1n the potitions shown m Figure 154 The
operator follows the outline of the subject to
be cnlarged with the tracer point beginning at
a point a3 near to the centre of the subject &8
possible. Shght pressure should be put on the
pendl (C) but as this 1 not very easy a solid
brass weight was made (D) with a hok through
it so that 1t could be dropped over the pend
to keep itin contact with the paper  The Panto
graph illustrated i3 a drawing of a wooden
model which costs about 15/ and which will
cnlerge up to 8 tmes the ongmal uze, Panto
graphs made of metal are also on the market,
but they cost comiderably mare than the one
in Figure 154 winch 13 of the nmplest type.
However 83 this anc works well and illustrates
the principle, 1t » shown In preference to one
of more claborae dealgn,

THE CAMERA LUCIDA

This » an imstroment which was designed
for the old type of monocular microscope.
The camers lucida is fixed above the eyepwece
of the microscope, snd by a pnsm of murors
reflects the umage sccn down the microscope
oa to a prece of paper lud on the table beside
the microscope. This instrument may also be



PHOTOGRAPHIC AIDS AND MECHANICAL AIDS

PANTOGRAPH

ued for drawmg specmens, or in fact any
obsect whach i not o harge, It ks mercly 2
queston of fixing the camera hucida in such a
way that the obyect scen through the cyepiece
is refiected on 1o the paper lying aloognde 1t
The omline and any otber detsils may them
be drawn i with great accuracy

Figare 155 shows & umple method of e

bow xmall a deawing should be to fill a page or
column of & grven size. It was mennoned m
Chapter VIII that deawmgs prepared for uni
form reducnon (2 3 of the orginal size, being
the figure gven) muke for economy In the
cost of making blocky,

12§
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DRAWING BOARD

O PAPER
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Fra. 135

required reduction,
3. At tins memarement polnt Z dmw  line a1 nght sogics tll o
meey the Ling ED AB.
At tha potnt Y draw XY paralel to
b P rortangle XYZD ' three quarters the wze of ABCD



Chapter XI1

AMONG wrists there will aiways be @

certun amomnt of controversy about
codonr & po two people looking st the same
object aee likely 1o see colous m the same way
Walk round a ke class or will life chss m am
Azt Schoot and the truth of this 1 apparent.

Colour

might be unsmmble for photogaphy The
artst can repur an actefact and add, if neces

shouid be scen at the best possble moment,
and cypecially i ths 90 if the calour o 3o
impormant clmical fectar  The best moment 1
mmedately on ranoval of cven v mw. A

troe, bag there will always be specmmens that
should be pamted by m artir. The expert
enced medral artst can give &

paintng of & specimen m a ok aan Jook like
¢ fresh aoe, even {f not seen mmeduately an re
section, but if 17 &5 vaewed ar ancs the picture
will probabty be & much better ane, However

“something’ srhich will make the rosson for the
pactare more corrvinemy to the onlooker  He
will be able to armnge the subgect to s best
sdvantage, posibly propped up in a way that

carefully & sp 1 handled and preserved
it b indeed wery different in appearance fram
what it was ar the ume of i removal (Fige.
156 and 157).

When makmyg gastroscopic and hiparoscope

am manB

P o1g8

Fig 56 Apwoal tumoue of G bledder v spperrmace omsedmerdy
Ellowing opertton
Fig 57 The Mune peoanen peamted aght deys huer
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pictures the colour bas to be memorized, At
the ume a few pendl notes are taken, fram
which the final picture will be made later
Laparoscopy or perttoncoscopy as it i3 called
1n America, 1 & procedure to vimabse the
abdomunal cavity and 13 contents with an
optical instrument. The mstrument is mserted
through & very small puncture and canes no
drscomfort to the petient.

In endoscoprc ilustratons colour s nearly
always used, although 1t is true that different
gastroscopes and ophthalmoscopes give differ
ent ilfumination a punnng in colour scems to
be the 1deal techmique in thu field.  Dorothy
Barber of the Central Middlesex Hosparal 18 an
acknowledged expert in the recording of endo
scopsc viewn. She points out the subtle differ
ence m 1llumination when the ficld i dutended
with fld, a3 m cystoscopic pictures and with
air s m gastroscopy and ugmadoscopy work,
In these latter vicws the highlights arc well
defined throughout, wherens with the cysto
scope the hght 1 duffused, becommng more so
towards the penphery of the picture (Fige
158 and 159).

To usc any of the scopes really well re
quires practice and panence, and these are
essennul for recording with the ophthalma
scope.  Ophthatmology was one of the first
specishines to detach telf from generul medy
ane, The sht lamp was 1ntroduced m 1911
and this complex instrument grves a focused
fllummanon of the anterior chamber’ of the
eye. Used with the corneal microscope the
sht lamp cnables &8 magnified examunation of
the conjunctiva, corncs, s, and lens o be
made. Some artsts specalumg in ophthalmo

branches of medicnl illustration, and in
ophthalmology speaalist knowledge 13 essen
tial for correct mierpremnon of what 1 seen
with the ophthalmascope and the abit lamp.

Jogy have made beautrful alit lamp fThutratnons  Any one new to thus type of work shoold seek
1nd, for those who do not know it may be of the help of another astist who B 10 expert 1
interest that  manlpulste the slit lamp e this branch of medical illmtration.  An

quires botk hands

It has alresdy been said  ophthalmologust will teach the anatomy of the

that B0 Onc Artst can bt an expert m all  eye, and tell the artist what be sbould see in
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CoLOUR

the cases under consfderstion, but he will
probably mot be able 1o abow um how best
10 record wint be see,

Nowadeys the fundus camera rkes beaunfol
pectores of the fundus of the eye, and some
suthonttes conmder 1t mancoessary for amy
Artist 1o do thi type of work. Iris true how
ever that ocoauonally medical specialst
optitulmoiogy slll prefer a few of thelr cases

ouker With half tone thu b not 0 easy and
1t s the wrters opimon that any colour
added 0 & half tone basic drawing should
take the form of tinting, In this way the uader
Iymg drawing and form will show through the
tint, wherezs & solid colour will fude the under
Iying form fFig. 160},

By colonr wost people mean & painting,
done in water colour or oit paint, or a coloured

 be painted by band, so that same knowled
of fundus work 1 an a;er espeenlly to the
full time hospual artist

Elsewhere comment bas been made on the
we of one or maore colours for accennuaong
sructures and o focus atiention on cermin
pauits. With an Ik drawag, the sddinon of
on¢ colour 1 a simple marter far the block

grapls. To reproduce 2 coloured fitus
tranon requuises & manimum of 3 blocks, ooe
for cach primery colour blue, red, yellow and
with black added exch pacture has 10 be printed
four trmea. One 3 x3 bbc.kww.ldpmh.u-,
coat abont [30 agumt 35/ for & half toge
block of smilar sizc, but saly in exceptional
xs would amy publisher make o

1 rom Operam  Swpem Dy lnnd poems wn of \r B.Lz'.']:.,,a,l
om).
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&b Gaucher’
Leubmen Donovan bodies in - monocyte (Kala Azar
Lenhrman Dooovin boddes m retenhm Axn;
f &g ~Hacmotogooes from aplastc snscmus,

(From An Atles of Bows Merrow P
By courtery of Dr Lamels, palted by Mis Davwoa).



COLOTR

3 x3 block alome It would be grouped with
others t» make up a minhmom of 30 square
toches and the cost might be reduced thereby
© abour 1/3 of the 1ol if the blocks had been
made mdividually

Microscopsc pactures, if they are band
pumted are nearly always in colour Phboto
micrograplry however has made such strides
in recent years that here agam it 1 almost
unnecessary for the artst to do this type of

brooght mio focus & new boroma of observ
aon and vl stady  The artist comes 1nto
his gwn, however when mdividoal cells are
ke from vanons shides, or different parts of
the same tlide, and placed together for com
partson as m Figore 161

Colowr photography 1 the best way of
recording phydal dgns and threo cxamples
from the 6th Edmon of Emerpency Surpery
are shown m Figures 162, 163 and 164. On
occaion over-cxposare or under-exposure of
the film mght prove to be a difficolty bux

doubt, has worked out & sansfactnry sct up of
portable illuminstion whuch will be comstant
for most of his colour work. For instance, m
the vimmin B definency conditicn of pellagra
under-exposure of tha photograph will make
the discase appear maore scvere then it 13, the
colour of the panent’s skn sceming darker
than in fact 1t wes. An under-cxposed black
od whir film seems thin, but with colour
Under-exposre makes the colours appesr
demer and richer than they really are.
Most people who paint have ther own wdeas
about what are the best papers or boards
work on. It seems that for medical work the
surface of the paper or board should be
sm00th, and on the whale board 13 better than

&l&-&m&-—r—qy&'m ond Frg. 63 from
Syws ;x Cluscel kmd permuaucn
;Hrﬂlm:hn i

paper for if need be the board can be held
under the mp to wash off the whole pamting
leaving only @ famtly colonred ghost oo which
o start agun.

Most artists we water colour pans m a box
md sometimes & mrxture of water colour and
cayom or waizr calour and caloared penals,
There arc so many vaneties of crayons and
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coloured pencils on the market that it 1s
difficult to sungle out any onc make as better
than the others  Casain-emulsson colour in
jans B & new medium and can be dilated esther
with water or with oil so that both medi may
be used i the same punting (Fig. 165)

Many arusts including the students at the
Edinburgh School use crayon dust on Ross
Board, the wmal method bang  combine
the crayon dust with water colour to give the
work more substance.

It 13 recommended that all paintings should
be covered with Morane skin g1 this will en
sure that they do not fade abo, it will be
invisible should the work be requured for

publicanion. The method of 13 applicanen is
described m Chapter IX.

By permission of Professor Allison a picture
is included of the immedutely post-operative
appearance of & lung specamen drawn to actual
sze a3 the 1ok tracng which accompanies the
paintng will show (Figs. 166, 167 and 168)
After the lung had been fixed and hardened
10 formalin the colour was brought back with
alcoho! and the cut surface was paigted here
the colour 13 @ mixture of water colour and
caloured pendl (Fig. 168)

It would be sad, if the camera completely
ousted the srtst from domg any ilfustrations
m colour  The psychalogical tome of making

Fia. 164
Prolspis of s due 1 108y
(From Emergescy Ssrpery by kund permmum of Mr Hamudon Badey).



1  Tracing on glass of fresh specimen
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Fia 166
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COLOUR

a punting every mow and then should sppeal
o those who seem 1o spend more and more
tioe en chars  Whenever the oppertunuy
ey 0 add colour t & chart or diagram do so
Anocther method of adding colour to & black
and whate chart or disgram for projection 1,
during the fixing process of the slide, w dip 3
in pale green, blue ar yellow dye and even this
muminial colour can be very pleasant on the
saeen. More and mare Jectorers we the 35
milimetre or 2'x 2* lantern shides, end now
Rt processing of colowr fifm 1 so reluable,
coloor ¢hdes should be recommended by
tthts whenever at semms finmg to do 50
Most of the large industrl firmms use coloured
grpht m thelr reports and the dufference fn

1nterest Is outstanding  Colour for projection
on the screen 1 not expensive as it s 10 print
ing, 5o that 1t can be wsed without the question
of cost having to be considered.  Apmoardcal
peinnngs such as Figure 168 can be executed
m colour just a3 casily ss in monochrome,
Copying in colour i3 not difficuit and the pro
cemsing 1 ressombly quck so thet most lec
tmrery could use colour mamparendes if they
wabed 1v do 30 Adminedly 1t mughs beam
postible for & bospual photographer with «
20 exposure film in the camers t make only
twa or threc exposures and then send the film
off for procesing, bt cut film » svaihable m
slzes from quarter plate upwards,



Chapter X111

A Filing System for Lantern Shides

ELECTING lantern slides for a lecture can

take up conuderable tme becruse, even
if there 13 a legend wnitten on each slide, most
people will with o hold the alide up to the
light w be remmded of the picrure. The filing
system which 1 described here o an incxpen
sve but efficlent method, and can be used
with case either by an indvidual or by a de
partment, The metal ahide balders on the
market with ther flluminenon from behmd
which cin be swirched on and off constitute
the 1deal filing system, but the miral outlay
1B quite considerable.

The following s & bref descriptioa of the
system used 10 the Nuffield Deparmment of
Anaesthencs, Oxford, which has been foomd
to be both ecopomical and practical. No
costly or even speculized equipment
required,

Each lntern slide in the Department »
placed under u hesding, such s Endo-
tracheal Epidural, Ether and to cach headmg
& number 15 allocated. When a lamtemn slide
18 required, a pent 27 % 2° Iy made at the same
tune. Each prmt 15 given a number us well a3
the npumber which shows to which heading st
belongs thos each slide and 13 coeresponding
prnt bears two pumbers, the fint number
indicating the headmg to which the ahde
belangs, and the second for its posstion under

1ype, where new pages aan be added as re
quired. It 13 therefore posuble for anyone
o see m front of him gretures of all the avail
able dides on any partcular subsect, and it o
ca3y to note down the numbers of the necessary
shides for a lecture,

Lantern shides are made from each Jlw
trupon m all the books and papers written m
the Department.  The small 2°x2' prints
are numbered thn tme with the Figure
numbers m the book, and pasted into an album,
In this way 1t is possible w have &3 many at
15 pucthires, of & sze large enough to be seen
clearly on onc page of an album (Fig. 169).
Any new sumstant who comes to the Depart
ment can soon become fxmiliar with the de
partmental slides by studying these albums,

Even where anly & few elides are nsed, it s 2
good 1dea to have, say five pelnts pasted on o

slides (Fig. 170). The standard hantern slide
or acganve-container holding 40-50 shides is
scldom much larger than 12 x5 x4 so that
prins arranged a3 in Figure 169 will easily
fit into or Be an top of such a slide conuner
(Fig. 170).

These small prins are also very useful in
any department where photographic records
l.remcmxumusc. A panent’s mame may be
aﬂa’wvﬁ‘nlyun,bm.dnwtnx

that heading, Tho same bers arc wnmen
in white mk on the accompanying negative of
glass or film. These 2 2 prinn are stuck
into an album, erther of the standard photo
graphic type or the nsmntancows binding
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or ph h can be bered and easily
bamdin:hc-ﬂ:um.Prhmcmbcmadc,wo,
from colour transparences, in black and
white, and where the lantern shides are for a
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small projector these prmts are even more use
ful, os they are conmderably larger than the
pictures on a 2°x2’ shde. The actual wze
of the picture area on a2 Kodak Resdy Mount

mngcha thn ane holds
50 mj’aLdends-(ﬁ:ﬂ- i

for 35 millimetre shdes is 1.3 by 09

and are invuluable when, for instance, a
new drawmg of a later model of some
nstrument or appliance 15 urgently re
quued. Inadentlly an arust will be
reminded of things which could be
betier of thmgy which were good, and
things not to be repeated! It 1 bome
oot 1n practice that a drawing which
makes a really good prot when reduced
s0 drastically will also make a really
good shde,

It is much camer to give a lecture
with a handfol of shides than without
cven the wmplest shide can explm
pomts to the sodience more graphically
than the spoken word. Figure 171 18

L0

one of the stmplest slides in the Department,
but o demoastratrs a matter of life and
death.

Coloar on lantern shdes 1 not anly @ matter
of colour transparcncies, Almost any ink or
half tone drawmg may have colour added,
when the alide 14 of the standard varery To
pant on a piture ares spproxmmately three
inches squarc need pot be o difficnlt, the
most difficult type to pant beng a picrure
which requires an cven wash effect.  If the
colour 13 dihited with ammonm instead of
water it 13 casier to put on. Ammoma, 0,
will wash out mstakes, but 1t is much better
not to have anyl Coloured inks arc on the
market especually prepared for use 1 pamt
1ng oa lantern shdes and photographic prints
An ink drawing (Fig 172) photographed

directly on t© a lantern shide plate appears
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bleeching.
{By comrtry of Mr Yolm Stalwertky).
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Fra. 174
A lonple chart of Jengti of the dufferent
ypes of dn:uic:'y"wcd in
(By cowrtey of Dr B. O Sconn).




A FILING SYSTAM POR LANTFRN SLIDES

on the screcn a3 & white drawing oa a black
gound (Fig. 173)  Another method of
ming the white on black method 13 shown m
Figores 174 and 175 It will be appreciated
that smy colowr may be wsed behmd these
curres, and the colour here could be & pacee of
coloured bound between the lan
temn sfide plue and the cover glss. Thn bs
ideal for the rype of pucture m which colours
we wed o diferenpate the smxtures or
curves.  Inaccurare punnag of these Lnes or
structures will not show agamst the opsque
black of the beckground. In half-tone draw
gy wo, such things s nerves and vessels
‘may be cojoured, but very great care 18 necded,
u the encomons magniBestion of & picmre on
the wyeen should not be forgotten, and
‘spilling’ the colour over a inc or wxocmre
fooks very bad, It is atwsys best, where pos
sible, o vac the white an black method s 1t 1
mmoch les tinng tor the cyes of m sudience.
The oaly dsadvansge 11 thar when marerial
hptnmpxphadmmdymm.hnmmud.c
plate, the ongmal stem mumt be re pboto-
graphed v produce a pow sbde shoukd the
Piate get broken or lost whereas with a nega
trve svadhide a4 new shde aan cuily be made.
Por smanstis, ctc. whid:mwuﬁmquickly
out of date, direct | by on to the

should, as far a3 possible, £ill the 1pece avail
able, which in the case of the sumdard 3} %3}
thide n a square, and 1n the 35 millimetre or
2°x2* vancty in the proporton of about
2w3 (1.3 x 09 beng the pieture area).
3. Halftone illustratsans from books (and
this mciudes all pronted photographic marerial)
do not make nearly sach good shdes a5 the
original drawings or pbotographs  The resson
for thus is that the hlockmaker's screen, how
ever fine 1 composed of dots, and these are
mpnﬁedmlhctuwn.toﬂ:dﬁdmmxnf

plonre.
Prawmgs which Include many hbels to
sdentify different parts are no¢ really sumble

the andseoce to such shides makes tha descdp
non very apt.  Flgure 176 would be quite
samsfictory in & joarnal, but a3 a Iantern slide
1t tends to qualify for the category described
by Profesar Joocal It s not & good 1dea, for
instance, to put & photogmph of & patent,
the tumour which was removed and & ternpera
ture chast A oo the sume slide. It 15 much
betser to bave two or even three slides and the

hmcmd;dcphumﬁlmumidnlmuhnd.
The followmg are point wurth remember
ing when making or ordersng lantrm abides.
1 A slide should be a2 clear and simple 1
posadble. Unlike an iflustranon in w book it it
oaly shown an the screen for w maeer of
seconds or anmutes.

2. The selecton of the pictocal msteral

wms too much mfcrmation of 13 in the lent
difficolt w resd (and the applia especially
the people a1 the back of the hall) should be
ngoroasly avoded.
Jmm.T.l.‘l‘htAnd
Voluas

Sindiay wm
Rob«t“wdxm

Lagneen Slidet, from
pepery m bapour of
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Chaprer X1V

Some Problems of Reproduction and Prinung

E(D.NOMY demands that printmg of

sheers for books should be carmed out
w umts of eight, stixteen, sod very ofien
thirty two peges at one nme. These units are
known s “ngratures and the pages must be
ummged in yuch & way that they read con
tecunively when folded mito 2 pamophkt or
section of 1 book. The plaang of the pages is
known s “Imposion®  An txsmple of su
nposttion of thirty two pages 18 illustraged m
Figure 177 This will eventually be folded into

When #0 engraver submits proofs for
sppraval it must be ed that cach
il don 1 treated lly aod be s
ahie to cooftrol the smount of ink on cach
subject. A ponter however o required to
prmt scveral dlustranons at one tme and the
fow of ink bes w be averaged over the thirty
Two pages, but he has 1 hmited smaount of con
trol over cach wndvidual row of peges murked
1 h” op the dugram, If two ilustrapons
appesr 10 row “a” and one fequites & greter
emount of mk than the other the prigter must
sirike an aversge. This cxplms why the
fipal printed shect may thow a {itle vamanon
from the blockmaker’s proofe. The drficuity
18 fncreased fourfold when coloured prinhing
involved as the denury of colour may very

fiyich
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from one illustration to another 1n each of the
four colours involved.

The qualines of paper employed at different
stages of production somethmes show vanable
resuls It is always advisable © stk the
engraver to submit hs proofs on paper
aimiler to that used for final printing, other
wuse he 15 liable 10 use & more expenaive, highly
coated chromo paper of heavier weight and,
as each {llustratson recerves individual attention
be will get results that cannot be obtmned on
the larger pronted sheet of highter weight and
less cxpenuve quality Much disappointment
will be avouded of these facts are apprecuated.

LINE ILLUSTRATIONS

The technuque of making a line block hes
already been described (pages 39 47) so that

Line drawings with areas of flat colour or
with coloured hmnes or supples showl/d not kave
colours pamted directly om the drammg The
coloured parts should be drawn m black, cach
colour separately on & transparent cover (such
13 Astrafoul which » smble to armospbhenc
condibons) reglster marks being drawn to
ensure accurate fitung. If the subject 18 at all
omnphamdlmughxku.d:mlctunl coloar
should be made a3 a guide. Aliermanively a

146

tracing may be made and the colours added
o I,

While designs 1n blsck and white are
reproduced by the Line block, the half tone
block dcals with subjects where there is
vanety In tone such as 1n wash druwings.

wumall dots, medrum tones by medium sized
dots, and heavy tones by heavy dots. The
resulting prmt must be vicwed at a nutable
mndmwidual doty are pot

paper used.  Screens of 45 85 arc suitable for
newspaper 100 120 for good machine finished
pepers, and 133 150 for coated papen

Half tone drawings with flat arcas of colour
should be prepared by a mecthod similar to
thar prescribed for hne drawmge.

THREE AND FOUR COLOUR
ILLUSTRATIONS

It may be of interest to recall that three and
four-colour printing i the direct outcome of
expeniments in colour viion undertaken during

which was farther developed by Helmbolt
and Clerke Maxwell In 1861 Maxwell
showed the first definite experiment in three



SOME PROBIEMS OF REPRODUCTION AND PRINTING

\a 5
B ® ¥ @
2 H & ®

coloor photographs. Three mmages onc In red,
e green, and one blus were
o0 & screen by three magic lanterns and later

As 18 the case with half tone blocks m black
the process depends on opncal illusian, the
dlose proxmity of biuc and yellow dots giving
the ilnoon of green, and almilartdy wth
combumations of other primary colours.
Vay mrcly docs an cograver acheve
reproducion on his fint prool

Although great strides have been made m the  epgraver

Completely match the coloars of the spectroo.

® ® |
@?@ﬂ@ms

Comsequently the engraver has 10 s touch or
to usc the engraver’s techmical texm, fine-stck
his plates. By doug so he helps to compensare
for the deficiencies of the printing ink. Do
not be disheartened, therefore, if the fint

freely and in most cases you will find ther the
sccoad proof approsches very near to your
origiml
THAM WORK

Successful reproducton is the result of team



ILLUSTRATING MEDICINE AND SURGERY

duction, always consult with the publisher
before putting pen ar brush to paper Much
ume and Iabour can often be saved whep this
is done. When making a drawing whwch 1
not for reprodocion the artist may do exaetly
a3 he pleases the finhed dramng s the end
result, In working for reproduction, however
the origmal drawing must be regarded as o
mueant t0 an end, that end berng the ptesentation
of the illustranon to the reader of the book.

Even with perfect druwmgs some change 1
mevitable 1 the course of wanstuon from
drawing to pege. The ardst should compare
his ongmals carefully with engravers proofs
apd observe what has reproduced well and
what i not so good. The expencnced artist
soon learns bow to sdapt hus rechnique.  Note
particularly the effect of reduction. Oue styke
of drawing may reduce by two thirds without
scrious loss while another may give berter
resuls when reduced by only one dhurd.

W'lmﬂlu:mtbnllr:lmumreofphoto
graphs and d artist and photograp

sheuldwo:kwgubﬂnndmtudnhDo
not msst on making a wash drawing when 2
photograph will illystrate the subject equally
well. Agaun, where a line drawmng 13 more
suitable thun a photogreph, do pot besitage t©

sxy 3o Half tone blocks are much more
expensive to produce. Do not use colour
merely to produce 8 pretty picture but oaly
0 explain the subject more dearly than m a
black and white iltustrstion.

GENERAL CONSIDERATIONS

Great care should be mken 1n sending
drawings by post. Carcless packing has
rendered many a good ilostration useless.
Cracks and marks are dificult o ehminate.
Never mark drawmgs with a hard pencil a
3B pencd costs no more and 15 keas likely to
indent an ilustration, All drwings shoold be
covered with an overlay to keep the surface
clean, Avold the use of pins and paper clips.
Many illustrath ded for seproducnon
are mrreparibly demaged when attiched to &
manuscrpt in ths way
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APPENDIX I
CORRECTION QOF PROQFS

THROUGHOUTLE:)mLPmcmpgcdm vanous arts and crafts have sought

a nguage of signs and marks t convey visually therr idexs and 1nstructions.
Tltobjulufadp:urmﬂkbtonveunnccunrywnnngmdmlhccnrmcdon
of manuscript and pnaters proofs a shorthand has evolved which 1 more or lets
standard, The most commonly used of these s1gns 15 given m the following chart

of most artists can dravg delete
::/ musthuuundrxw close up
‘L.l most artists can draw move to keft
ﬁ Ernﬂlnwandnw move to nght
tu/ most{can d artists transpase
@ mast artists andraw query to author
sbet/ oot artists can draw let 1t stand
Lc./ mtnrmucm@nw Jower ane letter
ea:ps/ mosu.rdsu%gdnw caprals
# most Arusts space
= most erusts can dray align
5'7 fmost arcans can dsaw wnsert reference mark
NP [most arusts can draw new paragraph
O mmu.rumandnw,{ penod
),4'&(/ most srusts @n draw put in 1mhcy
bold = ssbooBICl, put 12 bold face

X most ar@s can draw broken letter



APPENDIX II

CONVERSION FACTORS FOR IMPERIAL AND METRIC WEIGHTS
AND MEASURES

WEIGHTS
grume X 00648 = grammes
drachos (Apothecries) < 3 8879 = grammes
ounce (Apothecaries) x 31 1035 = gr
ounce (Avourdupon) < 28 1495 = grammes
pounds (Avoirdupoes)x 044536 = kilog

grammes X 15432 = grainy

gmmes X 00322 = ounces (Apothecanes)

grammes X 0-0353 = ounces (Avoirdupois)
kilogrammes x 2 2046 = pounds (Avuisdupoh)

FLUID MEASURES

mintms x
fl. drachms x
fl. ounces X
fl. ounces X
pinms x
grllons X

X
X
X
by

i

»
X

00592 = millilitres
3-5510 =
284077 =
00284 =
0-5682 =
45460 =

16 8968 =
02816 =
00352 =
352000 =
1759 =
02200 = glios

%gggg ???%%

THERMOMETRIC CONVHRSION FORMULAE

Relation between Degrees Centigrade (°C)

Degrees Fahrenhedt (°F) and Degrees Réammur (R}

Fahrenhelt (o Centigrade
TC = 59 (T°F — 32)

Résuntur to Centigrade

TC = 5/4 TR

Centigrade ro Fahrenhert
TF = 95 TC + 32

Réaumnr to Fahrenheit
TF = 94 TR + 12

Centigrade to Résumur

TR = 453 T°C

Fahrenbeit 0 Réqwmar
TR = 49 (TF — 32)
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APPENDIX II

APPROXIMATE EQUIVALENTS

WEIGHTS—IMPERIAL TO METRIC

MiTlgramees
0065
o2
06
1

13
15
2
25
3
4
54
65
8

Graoes

i

L=

[E I R TR

Mdligrawones
1

8838BBaR

EER

} ounce (Avoirdupols) = 14 18 grammes
1 omnce (Avoirdupols) = 28 35 grammes
1 pound (Avcirdupoi) = 4536 grammes

MEASURES—IMPERIAL TO METRIC

Mibhtra

Mixows  Milblstres

EBgsasenny

Graoes
6

7

[FI T
i

Bzgawn

g &

039 (3% mg )
049 (490 mg.)
065 (650 mg.)
08 (800 mg)
1

Fhod Ownces Millilitres

BEoowawn-

284
568
1136
1420
1704
73
2841
568 2
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B Day Toxr  Ser mechsnical tmr, p. 47
Boaax.—Not
BLrzp.—Tha arrangement of - Page 50 that the pactorml
sarface goes nght to the eddgo of the peper
Baacmal —Relefing o the arm.
_, divlexon of the

Browcwus.—Alr patseges Jesding from the waches o
the hngs.
of the tmoach

—Viual
winh  brouchoscope.

Capaver—A deed body  body m 4 dmsccung room.
Caxcyae —The bimd part of the large bowel fnto which

pemanon of mincral colours pluy  fitry yubstance
uped for
Casrn Corour.—Scs Fig. 65
—Transparent moaterial
—Portadmng m the bram,

humd:h:obmwbepbumnipbcdmm“ﬂha
oyt cerrun colours,
Brock—A block made mp of ™ or meore

Cow GuaL—Rubber solutont gum majs (ram petral
"
Croormorad. — Rapad soacsthetic agent, wce p 58

Darar Parrn. Samilar w trecing paper though maore

opaque.
Duartiids — A partinon, the musde drysdmg the chent
froc the abdomen.
D

London, W non makmg coocern to o

u-d.mu::b-:dumdpmd.nm-mdmmfurlhc

m;hm-m;mdmdmuulm:mh Sccnmhm

are lssued gratm and those oost hiely to be of interait
otk

appuranss.
Personu| sefety equip

of radwnt hest =
cr(wdzmmﬂmo(bknd

vc-d.vhydccmmy

Dustar— Any[n:lnl.h:a:nn'o(lh:balywalml

poart of atachment.

Dossal. The npper nmfacs of any part of the body

Dotrca Prw Aruhupcnhnm‘ wheel with
sermated cdpe for drrwng Soamd
App.h:dmpapcr\lmw&uﬁtck‘;ﬁmx

Duoceasi.  Lettamg gusic, sce p. 7
Duct A channd for the passgr of flunl



GLOSSARY

EcTouy —Indicates the sarghcal removal of #a argan

GurLoTiNL—A machine for cmting or mmming the
blood; and rhigie=

o mrncroce (Appendscectnmy). cdges of paper oc card, see p. 18,

Etacrace A Modk showmg  H. —Fram

o magnifieation, scs p. 131 barsung farth

ELacratvac FLam.—S$ Hatr Toxx BLoo—One in which the wnce are made

Lgent,

Eccmorrr, —Fi made by depostt of copper an
mould of wax o Jead xnd with  kead alloy
by pabranhed action.

E.num~$me(m 2x33 loches, see p 7
—The Hotng of the mons or wamb

Ewcivrs—One who cu fn boes oo menl, wood o
xoor for prniing, ws pp. 75 45 147
Er—Upon, over or abore.

~Projects or phctures from books
™ datract from o ahdc, ses . 124,
agenr w PP

np@m—mmmm
n.
F—“ﬁ:ﬂmlmme-—Thau(nnmﬂ]md:

Fascis—Pibeons membeane,
Farmow Bowrn.—Smooth surfsce board for wacer
oo monocimome, etc.
& et et sod e ertw Ton (Kodab).
cobours
o artwt spphes

GaLiay Paoor —A rough proof of type marter mken for
checkng amd corTechog, oally

the frerpose of aboot
¥ inches Jaog.
G2ADt—The directon m whach fibres e o peeca of
Paper, sce p. §7

—Drpplay Jettors mude of cork, see p- 39,
Guracs Pou—Drawmg mk pen for kectermg and

by doa wee p. 63 Fu 2.

Hickt Kiy —Used tm describe & photogreph of Hght
conarasg and sharp definaion.

Higa Liairr —The whitest part of any plerure.

HoTorogy —BExxmination of tha mioute spmnmy of
ey with mcroscopde od.

Hoasosrwous—Of structure troughaout,

HomtowTat~ Parallel to the horoon,

Hot Prryun. —Hard nd mmooth water coloar paper

e p. 78,
Hrr—Orer oc above,

I SIToL—Aumry part of the body of a0 obyect seen o Ky
mausl covironment, undrturbed, set p. 17

KoDATRACE —Transparent scctate backed by tackg
papcr pou sireich, pon-sheink, #o pp. 56 64.

LaATERAL —The outer spect from the mudlme of the
body

LavooT —The phm of drawing or cven of an emire
ook

mgrther (i

Loa —A pontmyg block coosistng of solid arcan
sad hncs, see Pp. 45, 146

Lox — ™ from Colper
and ‘Tooks Court, BECy

Low made by hand an Lookum

The art of ponung from stone, of from

nnc or alomsuom mvented sboat 796,

Lvorrre—Trpe mache maklng loes m ooe



GLOSSARY

MAn.-SwrluL'u-nbytm:rymclnmopmdn‘
droplet

PENTOTRAL—Ansesthetic drug.
~The closed sac enveloping the heart,

themre t prevent
and mouth.
Used m control marging m wr brush techoique, see

P11
Utdmlphnuyhhnmlﬂducrmobhmm

Mmm:.Tm~A\inad.dndm lme block by the
cngraver 1 distinct from amy already on the donwing,
wo p 47

M —Towards the midlne of the body

MusmwTony —A fold of thsne connccmg the intestine
‘with the postenor abdormnal wall

Mican —Prefix mexning eoall, vinble oaty throngh
HmCroscope.

Mo PBOTOGRARH — Very woal] negatrye il miterced
for calergrment or prntmg.

wam:ﬂmm;m(.&m)-

Mocx Ur —Plctures pasted mio posstion to foem  page

Nacaouns.— The desth of celh smuorounded by bvmg

Naoriaw. -New growth, used woh reference ®
omourt.

NITRoeUaoTaY —Surpery of the nervow sysem, see p.
8.

NrwmrainT —The lowest grade of pemting peper

Onrong PAGR. —A page where the pacturc matrer runy
upwards

see Frg. 108,
PrsrecTivr—The art of dorwing n object to give the
impressdon of sobidlty or thrre dancreions, sce p. 32,
PHOTOGRAYURL—A process of prodocing by phom
gophic action an mcsed metal uoface for peinting

ko through

PETnOLo0Y —The science of the vital processes of
hvmg organoms, see p 14
Prrvza.—Seml mansparent sac exveloping the hmg, see

Procs Wi mmmmmwss
57 808 36
Proor ComRICTION —5¢9 P. 149
Pmm?m#-g:rcnwﬁ:hug}{m&ﬂpmﬂ]
whan reproduced, et p.

Paoamaar —Smusted towards the contre of the body or
the pont of stachment.
PULL—An fmprowon of  block for the parposcs of

checidng.
Priamic STovosn (Coogrml). —Canstnenoa of the
fml portion m an mfant stomach.

mﬁwmdﬂrwm

cxnct and quack regmter pemting.

Rersmt —A sccond or new mpressca ar cdiman of any
peinted wodk.

REasT A coatmg appbed to tho sorfaco of  plete in
urdcrmptncmwmn\.ldx: corrouro scon of
nnd.u:p

Rodb Prov Admhhpcnhdn-mmp-umlm



TIPLE. engrETe instesd of lincy
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treacd whh
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& wbation of castor o 1n aicohol, sce pp. 56, 64, L.

o Lenering rulde sce g 1y
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