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PaiT ONE

Using audiovisuals

WAPTES CNR
First Primciples




Industry alvays nesds the best possible techmiques

available for conveying information, skills and ideas,
Ihis 1s particularly true ia developing countries where
tnjustrialisatica is proceeding at a particularly fast
sp-ed, but !t applies everywhere just as stromgly. Is

the las' few ysars it has besn discowvered, or rediscoverasd,
that audiovisual tectmijues cam give by far the beet
methods of teaching. With all the new ejuipmeat,
materials ani learning prograames that are nov ia use,
audiovisuals can now ac~elerate amy learning process to

a high degree of efficieany.

"pudiovisual” 1is & word vith mamy defimitioms. In some
areas of education - for imstance i language teashing -
1% ocan mean a particular type of imstruetion ia whieh
thers 1s a cluss ome-to-ome sorrespondeace between picture
aad spoken word, In very genersl use, "sudiovisual® cea
refer to aay kind of equipseat or materials (hardware or
softwvare) vhich makes use of either sowmmd or pietures or

both rather tham just printed words om o page.

In this seanual, "audiovisual® has 3 definitien semevhere
botween these two meaninges. VWe are eencerned vith metheds
of presentstica ia vhieh gy kind of sound end gay kind

of pleture are wed iagether. Our ®andievisuals” are the
toels vith vhich we present iafermation swdioviswally.




audiovigual presen‘ations have 2 vas' number of 1ifferwnt
forme. At ome extrese, you are using sudiovisuals vhen
you 4rav a mar wvhile telling & tourist how %0 get to an
aiirese. At ancther extireme, you can usa s bank of
slide and film projectors, involve your students wivh
elose—=cireuit televieiom, vperate an ovverhead :rolectop
and « multiboard, and record the wvhoia thing om vinentaps
for gubsejuent playback and diccuselica. The techni 108
you use vill d»,»ad om treir cos-affectivenasa in
relatiom to the kind of inforwation you want to convey
and the learning leval of studemte/trainees. 4 large
nusber of technitues vill be described here, bu: firet we
muet offer a brief history of their development and a
gomeral guide to t'we vest . rocedires for saking sure that
s presentation schieves the best possihle retantion of

iaformation by the learmer.

Lalerx

For eenturies civilised mam attached greater importance
to writing and printing then to aay other fors of visual
sommmication. Presumably this is partly becauss the
written language is the orel ejmivalent fors of speaking.

The oaly enivaleat for vieual expressiom is the private

setivity of thiaking.




T™he general belief vas that words were superior to

visual images ia comminication, and that they involved
s higher lavel of intelligence and thought. TAucatiom
in develcyed natlons is ati1ll firwly rooted ia this
helief an! the production of visual materials such as
filma, dlagrams, ani picturegrame is often held to be a
craft activity quite separate from the crocees of
thinking. This 1s iu spite of the feet that great
scientists like Gallileo, Copermicus, Newvtom and lLeamarde
da Vinci, who sowed the seeds of modern tecimology,
expressed their thoughts through visusl images and
symbols. hese were the only ways ia which they could

commmicate thelr findings.

It 18 a well known fact that ia Lhe areas of the world
whers the supremacy of the writteam laaguage is mot
dominant, there is a much stroager traditiom of visual
commmication, In many coumtries sxpressioa through
dravings and pictures has always been the means of handing

traditional crafts ad skills om to the newv gemeratiom.

Youmg children all over the world express themselves
through drawings and paiatings before they learn to read
and vrite: this 1s & part of humsa behaviewur which is
only t00 easy to 1lose at a later age. Profeseiomal
commmicators should realise this, but umfortumatsly not

all do. There are still meay who teach exclusively



through the use of wors. The present educational

systes is still producing large nurhars of teachers
vho are literate, ocut only a few :an he said to take

full advantage of sudiovisual aide.

Bevertheless audiovisuals in thalr moet moderm form -
the moviag piloturs with soumd - have been used ever
since the inventiom of cimematography. As far back

as 1907, a fils vas sade for the Muntley aand Palmer
biseuit factory to show how biscuits are made, Until
the arrival of "talkiee®, .he soumd was proviied at the
poiat of projeetion - amd it still is with many sodern

%am fils loops.

Here wo must offer a word of sxplanatioa for wvhy such

a majority of "audiovisual aids" are im fact purely
visual aids ia their omm mechanics. The big

diffsrence between audio and visual aids is that a
teschor can make & visual aid iato am audiovisual aid
Just by talking, vhereas he would have a hard iob to
drav & the blackboard fast emough to keep up with aa
sudioc aidl TIhe fact is that the growth of audiovisuals
has largely related to the develooseat of moving

P“‘m.o

The uee of the film mediwm 2o a means of traiming, apart
from aatertainmsat, repidly expanded durimg the Pirst



World War ancd becase indispensidle durimg the Secomd World

War, Nevertheless it ocmly becams a umiversally
appreciated medium with the imtroductiom of the
losillimetre and eventually the Saillimetre fils im both

standard and super forwmat,

The productiom of inexpemsive projectors ia 16 and 3
millimetre sises enabled thousands of sehools, training
institutions and industrial orgaaisatioms to own and
operate them without meed'.y to employ a professiomal
projectionist. It also msaat that well-made dosumentary
and iastructional films were readily available st amy

given time om their owm premises,

During the same psriod the matural suscessor to the
early magic lamtern, the fils-strip, besams more
sophisticated by aejuiring symchromised sowmd, aad
firuly established 1tself as a basic audiovisual tool.
3¢y t00, has a mever fore of visual aid, the overheed
projector, which is used alengeide nwmerews warisats
of the comvemtiomnal chalkboard.

Easeption and Memarisatism

Wstever proeess aa audiovisual msseage goes through -
elestromis, photographie, or magmetis -~ before it



reaches the student, the most important thing aboat it

1s that it resshes his eyes and sars. To make best
use of sudiovisual teehnijurs, it is necesgary to kmow
the pro~edures by which perception can be as clear

possible, and memorisation as complete as possidle.

.+ va + shown that s man retaine 10% of the
information he reads, 20% of what he hears, and )Of
of wvhat he sees. He remssbers 50% of vhat he hears
and sees, ani 70% of what he hears, sees, an! then
discusess. Another stuily has indicated that the use
of mdiovisuals caa reduce required learming time by

408 aad increase retentiom of the imformatiom by 20v.”

Theese studiss are an important validatiom of autlo-
visual techmijues. It is evea more important to kmov
the procedures by vhich sudiovisual teelmiques cea de
most effective, Theres has heen some research into

this, though thers is much more to be lsarat,

Major imdustrial eorporatioms such as the Ford Motor
Company 1a the Umited States, and the Shell Petrolews
Compeny ia Burope, have engaged premineat psychologiste
to study the sffestivensss of awndioviswmal instrestiam.

®* Theee perecatages are the result of a
sempilation of Amsrisan researeh iato
the effestivemsss of amdioviswale.



They have come to a certain amowmt of agreement om
the processes by which kmowledge is ahsorbed through

the human senses.

dastruetion ced be divided iALo Lhres shasss:

1 - imparting some comprehensiom of s main point.

< - the explamation of detail and the iapriating eof
this on the semory.

3 - encouraging practical experiemce.

[hese tLhree elemsats rit aaturally iato the semee
channels. Comprehemsiom by gight, explamatiom oy wrds
and sxperience by touch. Tach phase seems to have a

m jor sense chananel, but th-re are other fastors to be
taken into consideratiom, for imstemce:

a) maximus efficiency im instructiom s achieved by
wiag all sense chammely;

b) vision has a more enduriag effest on mesmory thes
hearing;

8) the mesory needs cultivatiom emd stimulation;

d) the three phases of training must be carefully
co-ordinated,

In prectise eash seperste phase must make wse of all
throonuoch.olo-h&hnmm.

depeadiag oa the instrestiemal b jestive,




Apart fros the industrial orgamisatiome whieh have
carried out trials to isteraine the hHast methods of
audiovisua) instructiom compared with somveational orel
sethols, there are also govermmsat agenciss, ssientifie
{astitutions and the Services, which have made full use
of visual teaching ia their imstrustion eysteass wad

traiaing curriculs.

ime overall conclusion is that without doubt visual
wethods are sup-rior ia giving comirehemsion, tLhat the
sudiovisual msthod is sore effective than the spokem
word ia teaching Jdetails, aad that visual methods are

the most swccessful im isyrinting iaformtion om the

semory.
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Due to the vide rmage of gwvailable harhamre, the cholce
of the right tool is no meam task. The cholee of
seftvare may be even more difficult, There 1s o
gomuine shortage of the right type of material to gear
S presentation Lo the dest advastage ia moet teach ing

situations.

Before consiiering the range of sudiovisual tools ia
dotail it may de weeful to divide thea iato two ma jor
sectore;

1) mechanieal aids

2) eimple aids.

The first category comsiste of filmstrips, slides,
tape recorders, record pleyers, overhead nrojeetore,
diascopes, eplacopes, reiio aamd television, and all
types of wotiom pietwre. Bleetrieity supply s
ossential to provide the power to use these,

Noa-projected aide consist of various types of displey
beards; ehalkbeard, markerboard, flammelboard,
Sagnetboard and others. Nom-prejected aids do mot
depend om power supply. Decause of this they say bde
S0re ¢onvenient ia some circumetamces, but they rely
oa the leeturer's ceatinucus presense, and om his

personal performaace.
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T™e chats mpages | -, ' ,irpen o0a ‘r e ma
“his chapter in graphic terss. Ia chart (1) we

Ses that training is oftem the last resort ia eolving
produetim problees. In chart (2) we see that

training by programmed imsireotiom imvolves a grest

deal >f preparatiom vork, aad ia chart ()) that Meils
Selectiom 1s the lagt decision ia scientifis learming

prograsmes.

So by the time you get to cheoss the media Mcessary

to good implemsatatiom of a learmimg progreame, the
problea which led to the leaming programms hes prodadly
been kiaked around by a lot of peeple im the orgmisatiom.
Tou are their “last chanee” - and thie gives you special
reeponsibilities and privilegee. Pirst of all, it

gives you the duty to say that if you thiak sa sudioviswal
programse vill pet work 1ia your particular sontest, there
is no poiat ia selecting media fer it. You have to

have the sourage of your eeavistions, even vhea they

are negative. Aad your euperiors mmet acoept that tbey
have given you a res omeible job whieh gives you the right

Lo sag me,

This siteation i wewmlly rare, fortumately, fer the
renge of treining meeds that can be implemsated with
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Chart 2

FTHE  SYSTEMS  APPROACH O

MAKING TRAINING PROGRAMME S

§ Anglyse
I10at ing task
A i
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1
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i
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test
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Use training
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udicious use f sudi'viguals is Imfilaite, The most
usual probles “or the sudiovisua! trainer 1s an asurd
ome, hut it's the me that oceirs everywhears - from vhe
higgest ani most sovhisticaied sor wratisne t  the
villags classroom. ™e fact ts *het nesrly all
traine’s igmore the orier of priorities listei ia Lhe
charts, aad select the medla hafore they know vhat has
Lo be scommmi~atel, That is, they choose tha tools
before they inow what the fob is, It is an 1%ea that
would be luiicrous ia moet flelis, dut it hapvems far

too frejueatly in audiovisuals.

Ome reason s that peopls thiak of nechamisal teashing
aids as oys. They enjoy playing with pro jectors,
teaching machinas, CCTV and all the other sophisticatad
aids to learning that have been marketed ia the last
fev years. This happess it the highest level of
industry. The Seamior I'rainiag Memager of ome of Britaia's
largest publis corvoratioms ones had to give a .alk e
teaching machises to tep executives. HNe made the
nistake of displayinmg the teashing machines while he
vas talking - and the result was that all his audiesce
ogled the machines end didn't listen to a word of his
waraings about them. They sll bought the teashing
Bachines - and five years later most of thee are lying
in cupboards, wused. This meemt a wote of neny
thousands of dollare, vhisch eam be attributed to the

traiaing memager as n'th as %0 the gullible exesutives,




It is ths futy of auiiovisual trains = o keep sanagement
tarormed of all the uses wnd dravbecks f tha various nevw
sudlovisial tools, and .t 1s his ‘rivilege to chonss the
righ’ tools for the ‘ob - hut omly gller he knows what

the job ls!

M™e first sssential, then, in sele~ting suilnvismals, is
to make *ure -ha' your role ar auii-visual treiner is
clearly uaderstool withis the organisatiom. It is your
job, and nobody else's, o select the tools “ha: will
best do the work that the organisatios needs, 41 thout
this basic res;omsibility, your hanis ar~ tied ami you

can omnly have a very limitei effectiveness.

Once this first problem has been overcoms, the char~ts

et the head of this chapter . ffer good guidelines for
ectually sslectimg tools. The particular characteristics
of each t00l will be described ia Fart [vo, and charts

4~7 should be used im relatiom to the preceding chapter
ad Part Tvo. Chart 1 expresses aa oducational
techmologist's view of the plase of trainiag ia probles-
solving, aad should be weed 8¢ backgromad iaformatiocs.
Chart 2 expresses the primciples of progremmed instrestion,
slse for baskground orismtatioca, Chart ) expresses ia
grephic fore the relationship betweea the factors iavolved

ia Media selestiom. These faetors are the subject of this
shapter,




Soma 1ossibla constraints ape;
(a) Availability of support mutarials (chalk, jens,
transparencies, fila cans):

(b)  Availability of snare parts (t:lbs, fusas,
lenses, motors, etc);

(c) Availability of softwure (compatible)-

(d) R®lac‘ricity supply:

(s) Space availgble:

(f) Light, he.t, buaidity and ambient sound;

(g) Shape and siams or rooa/building;

(h)  Avallability of maintenance, supply end
security staff,

(a) The availability of support matariale - materials
wvhich are in ‘hemselves simple, but which are made
and distributei by s~ecilalists- will largsly depend
on the smooth organisatiom »f transport to the
audiovisual centre of all necessary materials, and

the maintenance of an adejuats reserve store om site.

(b) Spare parts are usually a greater probles. Before
yOou buy a machine, you must make as sure as possible
that the spare parts and servicing are availadle ia
Jour part of the world throughout the working life
of & machine. Every year, companies make their old
models obsolete, small companies close dowm, and a fev



(o)
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thousand more derelict mashines are comsigned to
the oupboard or the dustbia. Tere can be no
guarantee that the mmchine you buy will still be
serviceahle ia ten years' time, but there are
severa]l ways to mmke as sure as possidle that
your machines will coatinue to work for their
expectod life-span. The firet eesential is to
saintain a etore of spare parts and a techniciaa
who can repair most dreakdowms. Uafortunately,
in the case of sophisticated equipment this oan
be prohibitively expensive. The best solution
in this case 1s to employ a fira of unbilased
Educational Consultants to choose your hariare,
If this 1s t00 expensive, intsrrogite the salesmen
of the hardwvare compeaies asbout the parts and
servising of their msehines, trust your own
judgemsat, but alwvays prefer the largest or most
sstadblished ocompanise.

The software problea oan be as deadly as either
of the firet two. Its availability is as subject
to the problems of these two categories as they
theaselves are, vith the additional factor that if
you canmot make your owam software for it, a machine
vithout software is a9 wseless as one without a

spare buld or elestricity supply.
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I'he other pro!lems re nore cenerd, nd we will

consider them later Pyt ot he eseent ol
thing is that PRACTICAL CONSTRAINIS Are *he det i .
trivwork within which vou can work, It vou i.nore

Aanv ot ther, vou court disaster,

CO0 SUBTECT MATTER AND REQUIRID RICITIENT VPREDRYAN

(3) TYPF OF 1FARNING TASK

(nce vou are fully aware of the practical constrqi: s,
the METHODS SEITCTION is hased on the SURIFCT MAL bk

AND REQUIRED RECIPIENT PERFORMANCE which will lesd to an
analvsis of the TYPF OF | FARNING TASK (dependin. on

the CHARACTERISTICS OF RVCIPIENT), lhe principles which
lead to METHODS SEIFCTION will be those of Flucat ional
lechnologyv, and then the MFDIA SEIFCTTION will te Paced

on the METHODS SEIFCTION and also the CHARACTERI - I1c«

OF RFCIPIENT.

tducational Technology is now a huge field, in which
psychologists, educationalists, manufacturers and users
(in industry and formal education) are al! heavily
involved. At the same time it is a vervy voung and
unstructured science, which has not yet lead to many
practical guidelines. The most valuable concept in
learning strategy that Educational Technology has yet

produced is the concept of programmed learning - see

Chart (2), This is the application of scientific




Yest Lt et ods To o procress anoe oo oo S S
e o e more and vore reles g o e Pro il e
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Howe' €r., 'he idess of procrared learting are ' oo

corplex to te eyl with Yere, TR are Tent o

tirstdy to alert prtiovieal rrainers o cheir potent |
Loportance, 't cecondlv o ehow TRt many ol e ntoor S et
cec i oindustry cannot easily te operated on o o te!
Froarammed learnineg can only Pe € et ve 0 tlere o«

voprecige "SUMTECT MATTER"™ to e vindererood or oy e

Ko TETENT PERFORMANCE" 4t the end ot rhe 1iv, Ty s,
procrammed learning 18 verv relevant to fainitg.

Inst ruction and bducation in the sense o! the inc. )
o' particular skills and at*itudes, 't not so

appropriate to bispliays and Exhititions, Promot v,

Research and Developrent, or any kind ot intormat ion

disseminat ion when feedback fron Kecipients is not
mnalveed, In short, industry nee's audiovisuils for
ydver* i<ing, information, entertainment and breadly

" . ” y . P

educat ive'" communication as well as specificallv

"educat ional' proxrammes in the sense outlined above.

In non-programmed-learning communicatien situations,
the relevance of “art (3)'s "Tvpe of ltearning Task"
factor dlsappears, and the selection of tools for

various categories of communication becomes a more



subjective dacision. The following suggestioms for
the selection of tools ia these areas are guidel ines
only.

(1) DISPLAYS aNZ EXMIBI :IOB3

Theses _wo categories are both omes where the recipient
has to be motivated, He 18 free to stop and wateh
(and 11sten), or pass by. Thus the presentation must
be strongly attractive, and hold the attemtiom. Visuale
mist be eye-catching, and recorded sound (if used) must
be sar-catching. The designer of the disvlay or
exhibition has to spesd sost of his mergy in making the
Bsesage a-pealing - and this ssans that you lose out oa
detail, but go for a strong appesal to the senses. The
presen‘ation has to be slick in a way that a ~raining
programme 1sn't - it's appealimg to the reciplemt as

& person rathsr than as o professiomal, so it ean uge
techmilues that sight sees crude or gimisky in o
'rAning gituation. At the same time, a swsoessful
display is not remembered for its stumaing anpeal to
the semses - its message mst be ccummisated,

Thus the tools to be used fer display purpeses must be
shosea for cbuowxqumumm
resipients. A elever gadget that was bought without
regard to oducatiemal tesimelegy Ay eomy iate its om
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in a iisp)ay. Visuals will te dominant., ani 'he
use of worvls fairly limsitei, Posters, blown-up
photographs, models, automstic slide prciectiom

aad loop films ere ill very effective. Hand-outs
or free samples con be available to make the
recipleat "take the wseage home", In short,

tools for disrlays ani ex*ibiticas cam be chosen for
seductive jualities which are re'ected ia training

progreanes .

(2) PROMOTION

Promotios is s sategory in which iisplays ead
exhibitions are a part, but displayes and exhiditions
eam be used yiihip a8 orgaaisetion to keep employees
svare of safety requiremsnts, the scope of the
orgaaisation, nev techmelogical imfurmation, admini-
otration precedure, ote. *Premotion’ referes to all
am organisation’s publisity te the ocutside world,
Hewever, ia large orgmmisations mamy of its Nmetions
are dealt with by emtermal speeialists - graphie
desighere, advertising ageneies ste. - and these
fmetions are malibely to iavelve the sadioviswal
resousees vithia the ergaaimtion. These are esses
12 whrish sephistisated premstica teshaiques are
iapleasated fres vithia - for inetamee, W Royal Air “nrce in




Eritain run courses {or senlor officers on how to

act in a television interview - hut these are
axceptional. On ths vhole, the audiovisual
trainer's rols will be restricted to an advisory
capacity except im local, specialised or
unclassifiable categoriss of promotion, where local
conditione are so0 important that no gsneral guide-
lines are possible. However, there are trends in
this category wvhich deserve consideratiom im the
selection of tools, The spousored film in wvhich a
company finances the film because its subject-matter
1s directly or indirectly related to the company's
product is one ever-popular promotional device,

but it is now less important than it has been in the
past. PMlme date very juickly, and if they are
still in circulation a few years after they are made, the
old-fashiomed constructiom of the film can create a
negative lmpression. This is less true in animated
films than in live actiom films, but graphics and
cartoon styles are also ephemeral. A partial
replacement for the sponsored fila is the multi-media
package for use in schools amnd coll:yes. The package
cen include a film, but more oftea a filmstrip,
bocklst and wall charts. It ocutains imforsatioa
about the originating organisation in educative
rather than imege-building terss, but can be very
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effmctive in creating awareness and interest,

Multi-media packages are also “eing used juite
extensively by manufacturers to inform dealers and
distributors of nev products. 4 kit from British
leyland to announce a nev range of cars to their
dealers vill typically include two filmstrips, s
long-playing record, a brochure containing photographs
of the osr from every angle vith a description of
relevant sales points, and a Preliminary Service
Information Manual. The use of these kinds of
audiovisual tools in this context creates a stimulus,
provides extensive information, and shows the

sanufacturer's concern for the dealer's prohless.

In general, the criteria for promotional audiovisuals
are the same as those for displays and exhiditions,
Ihe approach must be bright, syspathetic and modern

above all, but the message must shine through clearly.

(3) RESEAKCH AND DEVELOPMENT

In this category, audiovisuals are used primarily as
recording devices. Glossy presentation is irrelevant,

accurecy and detail are all-important. Camerss and
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tape recorders can be used to mgnify, condense or
reproduce images and sounds in time and space (using
close-up and long lenses, omni- and uni-directional
microphones, fast-running film or tape to create

slov motion, time-lapee photography to create fast
motion). The use of camsras anj tapes recorders must
be controlled entirely by the researcher, subject to rhe
technical limitations of the equipment which the
audiovisuals trainer can provie. The presentatiom

of evidence recorded in this way will dereni on the

FTS

“THARACTERISTICS OF 3B "'I"'(gee pace ' 2. A
CONSTRADITS®. It may be that images recorded in
motion need projection as still images. The stop-frame
device of a fila projector may do the job, or Lhe image
7ay have to be re-photographed for permanent access as
& print or transparency., It may be that movement does
not need to bere~ r:ei, {n vhich case a slide~proimsctor
will be sufficient, and graphics can indicate the

actual movement. For specialised work (slow motion,
time-lapss etc), variable-speed motion picture playback
may also be necessary. As most projectors run only at

16, 18 or 2, frames per second, it may be better to have

& viewer wvhich oan provide varying speeds of vieving
at the cost of large image sise.
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Audiovisuals also play a large part in information
retrisval for research purvosss, Research reports
from ¥ASA (The USA National Aeronautical and Space
Agency), vhich apply 0 sany fields outside aeronau'ics,
are only easily available in Microfiche form, and NACA's
lead has been followed by other big ressarch crganise-
tions. Thus, wmicrofiche and microfila viewers may be

sssential sjuipmsat for the laboratory's library.

There are many othar applications of iudiovisuals in
Research an ! Development. The auiiovisual t rainer
may ‘ave to prepare graphics for reports, assist at
conferences, and play a large part in the preparation

of experimsnts requiring an audiovisual recorder,

(4) GENERAL

Any vays in which audiovisuals affect people's lives

say be of relevance to the audiovismls trainer. His
equipment mey be used for entertainment at social

eveats and for general education. He may be concerned
vith the development cf broadoasting (radio or televisiomm),
in his part of the vorld, ¥e may liaise with natiomal

or intematiomal educational organisatioms, or be

involved in local comamity develoomnt. There are

thousands of ways in vhich en sudiovisual treiner can

serve his industry apart fros his Truining Programmes,
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and his salection of tools will de,end on the indiviiual
situation. Nevertheless, his naln Job is training, and
all of his expenditure om resources will prisarily be

for training purpoess, Moreover, most of the criteria

by which he selects toole for training purposes will
apply equally well in other areas. Por instance,

arts - can apply to Promotional and General purroses
as mich as for training. In this context, all the
remarks in this manual which refer specifically to

training can be applied in other fields.

— _GHARAC[IR

One of the major Lenets of programmed instruction is

that the content of a training programme 1s measured

by the difference between the REQUIRED “Ei ' I''ENT PER: WMAN. 3
and the Legming [eval of the student before the course.

The "CHARACTRRISTICS GF E [F1il™ fa-t.pr in medin,
Selection includes his Leaming Level both in terns of

his knowledge of the sub ject to be taught and ia terns

of his communication skills (linguistic skill, literasy,
numeracy and "graphicacy®®). The "CHARAC TERISTICS®

also include therecipient's caltiral, ethnic, social and

psychological status which are governed by looal Conditions.

**Graphicacy”: visual literacy. The ability to decode
information froa piotures, e.g. following conveatiomal
perspective, "reading® a piloture left «e right, upes dowm,
understanding visual symbols.

* The "recipient’ g the trainee, the gt 11ent, the pup1l or simply
a member of the audjence,
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CHART 7

THE  "IF-THEN" MATRIXN FOR MFDIA  SFIFCTION

The tollowing matrix was desizned hv Mr., Iohn ¢, Wilshusen, Ir.,
of Indiana University, wi h the assistance ot Dr. Richard Stowe,*
ard is reproduced here with their permission, Since the matrix
opresents so much information in a limited space, the authors

prepared the following explanations of terms used in the matrix,

In the matrix, solid shading means 'mot ippi:ratie’; part il
shading means "partially applicable”: il emptyv cells mean

"applicable".

F P ARNLE R CHARACTERI>T 1 ¢

lirge, medium, small, individual - reter to sizes ot croups of

learners.

\Visual - learner characteristics dictate that the st imulue
material he visual,

Audible - | earner characteristics dictate that the st imulus
material be auditle.

learner Paced - learner characteristics dictate that the rate

of presentation be controlled t'v the learner.
Response - The medium contains provision for incorporating
demand for learner response,

‘elf-Instructional - learner characteristics dictate that

stimulus materials be so designed that learner is able to

use them with little or no supervision,
TASK REQUIRFMENTS

Motion - Task requirements indicate that motion must be depicted.

Time ¢exp/contract) - Refers to the possibility of expanding or
contracting length of presentation as compared with real time
experience of same phenomena: e.g., slow motion or speeded

motion pictures, compressed or expanded speech devices.

*Dr. Stowe is presently director of Instructional Resources at

State University College of Arts and Sciences, Plattsburgh,
New York, U,S.A.




xe ] ~equence - Refers *o characteristic o! medium which does

no' permit change in sequence o! presenta’ion bevond forward

oOr reverse.

lexit le “equence - Medium permits chanwe in order of presen at o

ot stiruli,

(quential Disclosure - Medium permits revalation of material i’

bw bit and allows retention ot prior bits as further bits .re

revealed,

cipeatatility - Mediun allows complete or partial redisplav.

ontext Creation - Kefers to capability of media to transport

learnér from awareness of real world to context artificially
contrived. Motion pictures are an obvious example, but it
i< our contention that all media have this capabtility *o sore
decree, A book has it, tor example,

“tective Power - All medi have the power to move people erot tonalls

to some degree.

we feel that items in this «roup ire reasonat lv clear.

P RANSMILISSTON
cimplicity - How simple is the equipment to operate!

Availability - How readilv available is the equipment required

to display the stimulus materials’

(ontrolability - How much omtrol over the transmission can be

exercised by the instructor! (Start/stop, slower/faster.
freeze frame, volume change, forward/reverse, repeat, swi'ch
to different medium.)

Freedom from Distraction - To what extent does the equipment distract

the learners from the intended stimuli’

Darkening not Required - Medium can be presented without necessity

of darkening learner environment.
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Uf zourse, for practical pirposes all these fac.ors
have t0 be msasured very roughly, but they are
espential in selacting the asthois .f ins‘ruction and,
moet importaat, the me iia. Bven though the mmthods
are pracisely tailorei to the r+ ¢ wr's’ earr ry
ani local conditions, it is meaningless if the meila
through vhich the msthods are presented fall to speak
L the r* 1§ cotal s wen e

and plctures as well as worde, If you aid to the
language difficultt-s the yroblems which arise iroa
suddenly confronting somsone who has iittle experience
of technology with an industrial environment, it msay

be impossible to teach anything at all.

T™e sslection of media has to take into accoumt the
adveatages of neing particular meila against the
disatvantages of aving to translate their unfasiliar
language. [a all eases, the instructor has to direct

the ouriosity of hig st .ients towards relevant subjects.

It 1s possible ia aa extreme case, that some of the tra.nees
have Rever sees an iastrumsat or machine like

the ome they are Ueing trained to operate. "he wtle

business may 1is beyond their experience and comprehensiom.

In such & sitwation the tutor met be avare of hie

audience's retemtion level which depends on his

evaluaticm of their intelligence, maturity, and experiemce.




It 15 sssemtial Lo oconetruct a preeentatiom ia such a
vay Lhat it caa be imtegrated within the lsarmer's
goneral wierstanding. It should also be realiped
that no matter vhat advantages tecmology holis, the
introduction of mevw equipmeat, products ani processes
is often not related to emvirommsstal features.
Studeats from aa agrarian bachgroumd have to work
much harder %o mderstand teshmology theaa studeats who
have lived with it all their lives. It 1is important

to relate o preseatation to a givem environmsat.

The matsrial presented should be comceived so that 1t
is slossly related to the eaviremmeat is whish it is
used, Strong illuminatiom, stromg eontrast of light
and darknees a8 opposed to soft shades and shadows,
would be ia Eeepiag vith the eaviresmsatal eonditions
in tropieal eomtries. Geod visidility end simplisity
helpe slarity and pereeptica. The maia features bdeiag
preseanted sust stand eut elearly frem the baskgrewnd,
the field of viev must be wll plased, allowving fer
motained eomsentration vithout iaterforemes. T™w
sudisnee must Yo given pleaty of Vime to lesk and sheord
the msterial, esnsefally if it is wafeniliar.



If werba. ani written alements asre used in aseceia’ion
with the preseatation material, comprehension emi
wmorisation will he affectsad ani, here again, elarity
and relevance sust be taken into comsideration., The
sudtenca's verbal ~omrehwnsion and reaiing capacity
must bs evaluataed, 1¢ not, in‘ares’ is lost,
attention is distrected, ani the learaer is prevented

fro@ greasping the swdb ject.

v - eea et feel familiar with their learaing
programmes aad a photographie presentation with precise
and sscurate description caa help thea, MNowever, for
dotailed and specific informatiom, for iastance in the
sase of explajning complex equipmsat, eimplified or
stylised dravinge or animated diagrams can provide a
slearer defiaitiom.

Mach oducatienal meterial depends e the use of symdols
and codes. These may bear litile relation to eny
envirenmsatal situation vith vhich an amdience is
faniliar. The mtredustion of eigne sush as directiomal
arreown, linee and oymheols Lo represeat time aand epsee, or
olemsnts like foree and vind, nsed feailiarisation. Omee
gresped, swmh iaferustion csn b wmaderetoed amd
eseintilated vitheut amy speeifie training. Om the
other hand, there are s number of specifis damgere ia
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the understan.iing of even the simplest plectorial material.
Simple signs reprosenting ilstance, converging persoective
iines an1 “he superimpositione of objscts in perepective

c4an be incompreheneible if not explained beforehand,

On the whols, locally produced material, which takes
full account of snvironmsntal aspects ani the level of
inwlligence of the learner, is preferable to material
brought in from tre outside. This applies mainly to
software beciuse in most cases the hardware cam omly

be obtained from appointed dealers.

Printed brochures, leaflets ani books can no longer be
considered as the moet efficient means of conveying
tachnological changes, particularly in territories

whers reading and writing is not the imstinctive and
traditional habit, It is also unlikely that instructiom
which relies on the printed word can be at all effective
without soms form of audiovisual help where visual
commmnication has already been established, in television
and cinema, as a part of everyday life.

In spite of the availadble reaage of audiovisual aids
which ean, if wisely chosem, suit prastioally every
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occasion, thers are still too many leaming programnes
which are too abstract, acialismic, confusing ani 4dull.
lhe propar uss ,f auilovisuil aiis can ~aks a presenta‘.ion

vivid, rerrsting, concrets, and {ra both the

0,..‘ _“,.v . yr ! vy oy Rt . .y . . "N'

As was ~xplainai in the ‘irat chapter, the use of
audiovisual techniquss loes not depani on the purchasing
of 4 mnaive emipment. An expert usar of simnle aiis
can be 3 vital asset to any organisation, It may

often ba battar to speni monesy on tralming more

trainers than to invest a large capital outlay on
hardwars, although it will take longer to train trainers
up to the required standard vith simple aids than it will
be to learn how to use a fila projector, and it is often
the case that tralnors of the right calibre are ‘ust

not available; whereas ejuipment that reduces the
burden for one man can maks his many times more efficient,
Unfortunately, the expenses of maintaining sejuipment,
obtaining software and constructing any sort of Media
Resources Centre ars hidden costs which may wll exceed
the cost of such measures as the importation of trainere

from apother country at inflated salariss.

Although it oan be a great stimulus to learmer-oriented

education, the rapid development of modern technology
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can be more of a hindrance than a help. If electricity
is in itself a problem, it is likely that the support
systems necessary to maintain complicated hardware will
be impossible. If the cultural level of the recipients
is radically different from that of 1svelupei ~ountries,
it is likely that most software imported from ieveloped
~ountries will be useless or even harmful, An Audio-
visual instructor is not i man with a machine - he is a
man who is trained to present information sudiovisually -
and vhether he uses chalk and talk, or CCTV, he has to

have expertise in audiovisual commmi-ation.

In the right hanis, a chalkboard can be more valuable
than any other aii, A mixture of voice, writing,
draving ani erasing can provide audiovisual information,
moving pictures - and efficient learning. The chalk-
board is chesp, durable, and can be used anywhere. No
software is needed. All you need 18 a trainer who can
use the chalkboard to its full advantage - and these

people are very rare.

Neverthelsess, simple aids are tne first essential on

any trainer's shopping list. A bed teacher may be

only 10% efficient, but a broken-down film projector
is Of,
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The argusni for simple aids ioes not res. on the idea
that the messages transmitted by simple aiis are sasier
1o undarstand than the messages transmitted by elaborute
aids. In fact, it is mich easier for an uneducated
person to understand that ne must copy the people he
sees in motiom pictures than it is to understand the
combinstion of words, nuabsrs ani pictures that he sees
on & blackboard. Fecauss the most sophisticated aiis
can bring the messages which are closest to real life,

they can easily be used with illiterate peopls,

The technology ot uging sophisticated aids (as opposed

to that of making and mainteining them,, is much

simpler than the techmology of using simple aids (and
compensating for their lack o: vrality). Ten year

old children can easily learm to operate a CCTV camera and
VIR - and they can show a videotape of themselves
performing a task far more easily than they can explain
verbally vhat they di1, The Mabarishi who taught ths
Bsatles how to meditate is now sending videotapes of

his meditation techniques to his disciples ... and he

complstely renounces teshnological soclety!

The charecteristics @f rec:p:ents are the most ~omniex

factors affscting the choice of tools. A student mey
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be distracted by a machine, but relate well to the
pletures 1ni sounds it emits. Re may understand a

chalkboard, but be confused by what is drawm on it.

TVALUATION CF COST-EFFCTIVENESS

#hen a trainer is onl!y using simple aids and home-

sade disposable software, cost-effectiveneass of the
training programme can be computed in terws of the
value to the organisation of workers after
training as agains:. the cost in manpower and facilities

of operating the training programme.

When more elaborate media are teing considered, the
svaluation of cost-effectiveness is a much more complex
procedure, There is not yet ary widely-accepted

methodology of media evaluatiom.

There are a large number of variable costs involved in
media selection om & long-term basis, but it is usually
the case that elaborete media justify a high initial
cost by a substamtial long-ters return on investmsat,
If you use a chalkboard, you have to do the sams amowmt

of work every time you present imformatiom with it.




f you use more oxren:dve e iijment, you can isually
use the same softwares waln and again, which substantially
reduces many lalour costs is well aa having other

advantages,

The relative costs of equivalent media in any situation
vill depend on the amoun' and ty-e of instructional
contant that needs o be produced, ani how often that
content is to Ye presented or repeated, Production,
nresentat.ion and repetition are key factors, ani should

each be computad svparately but considared in coniunction.

The variables involved in compu’ing media seleztlion
have now been expressei in simple mathematical terms
by M.J. Oatey, whose report "Effectiveness and "os.s
of Instructional Media" is available from the iir
Trangport and [ravel Industry I'raining Boardi 'n the
United Kingdom. A mpa. - o [ .me :s ava:iatie as i

orowrammed text Y r ige v tra ners n rea. I imag:.ne:!

‘age stilies,
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4here you can ~heck your cvaluasion roall your

baskgroan ! information, ot where v e octaal ly
~ommnicating t oy the tryinea,
Here, *he mos* imocrtant thorg * o renerter D0 oy

Sommunicat ion congists of three gatirats, bnt
entirely intei~lapenlen®, rarts, «!' . b ~an be callel -
Megsaga

Channal

ecipient

[he measuye ls the Information yocu want to give,

"he shannel comirises all the ~eiia and methods sed
to get it ascroas - whather your volce in 4 clarsreom,
or the nrojection of a film which has bheen exposed,
processed, printed, edited ani {uybbed with sound.

The Reciplent receives the ''es=a;e throush the Thannel -

and any deficiences in Message or Channal will be




reflected in his imperfect subsejuent performance.
You may think you have a clear message and a perfect
channel, but if you have not got through to the
recipient, the message is not really clear and the
channel is not really perfect. The only remedies

in an actual leaming situstion are the traditional
ones of svery teacher - self-confidsnce, adaptability,
sensitivity to the learner's problems, and the skill
to surmount them in any vay that is available. If
this means abandoning a tape-slide programme for a
chalkboard, it doesn't matter. I'he basis om whish
you set up the programme must have been incorrect,

but in the meqntime you must get on with the job as

best you can.

We expect that in the vast majority of situations
there wvill be no need to change a carefully prepared
programme at the last minute. But it is the quality
of the preparation that matters, and not the amowmt
you do. There is no point im preparing a learning
programme, & roos, equipmnt and software if the end
result is no improvement in learmner performanoce. And
the more sophisticated your tools are, the more
preparation they need; and the disaster of am

unsuccessful demonstration is all the greater.




-[‘7-

Bearing in mind the nscessity for abandoning prepared
programmes in an emeryency, the rest of this chapter
will be devoted to the practical ways in which the
channels of communication can be as perfect as possible
on the shop floor. In this context, the size and

shape of the room, the light level, the heat, the ambimmt
sound and the time of the day will all play a part in

making the channels effective or not,

Ehraical Facilities

In the past it took a trainmer thirty to forty-five
ainutes to prepare a rooa and set up his equipment.
Today it cam be simpler sad quicker - in the case of
the pru’ector with built ia screen as one wmit, there
is no need to darkea 'he room. Strong projectiom
lights through detter designed lemses also help to
nake a clearer defined projected picture, so evea froat
projection cam be used ia a semi-dark room aad there

is still emough light to see the students.

1f projection takes place ia the open air, special
arrengensats must be tade, If there is a lot of light
isterference, shielding of the sereea 1is eseential; the
projector does not need shielding from the light.
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Availadility of pov-r' i1s another factor, If there
is no electric power, the portable tatter « . - X
as woll, After all, motor cars use long life .atteries
which, if properly maintained, rrovide snargy for
several sonths or even years. Whatever emergy 1s
consumed, however, must b3 renlaced, and while s ear
can recharge its battery during ruaning, the same Adoes
Bot ap:ly to the projector. Comse uently after tem
hours' use, or spproximately tweaty short periods of
projection, 1t is vise to have the battery recharged.
It 1s also essential to emsure that the power supply
driving the projector's motor should be at a eonstamt
speed in order to avoid light flicker, ani, 1f soumd
1s used, frequency fluctuatiorn., Theee cam occur if

the battery is allowd to rum dry.

Under any comnditions, the sudiovigual eperator mmet
cheek the voltage required to drive the equipmeat,

and the leagth of the power corde and cables. HNe mmet
make sure that the correet plug is fitted ia advemee

of the presentation, aad that there are scms ex're
prejection lamps available. Ia emtremes heat it i
especially importamt to pretect net ealy the equipmmat
but alse the fllms inside or eutside their cams as

hoat dooe make them ourl wp. If the oquijmsat o loft

® See "Using prejecteors avay frem maing olestrieisy®
by G.Gordon Bowlett ia

ataraationgl: Vel 1 Bumber 2, July 197



out.side im the open air it must be protected from

he .t and damp vhich can damage {t.

When the lecture takes plase in a bullding, the sisse
of the room shoull be related to the number atteniing
the lecturs, and the acoustice taken into consiieration.
If the room is ove:crowded the physicai discosfort
{mpades the le-turer ani doe: not promote efficlent
learning. Very large roome with a small auiisnce can
handicap thes acoustics saad concentration. Ideally
the environmsent for aa audiovisual presentation should
be espucially constructed by an expert who can ensure
that the power supply is correct, arrenge the platform
and Jeeks for the students to take notes, ani design
the layout of the room to emcourage & direct personal
coatact batwesa lecturer and etudents. Such a room
cam, if necessary, hold s maximus of fifty learners

although thirty is sore fumctiomal.

The room should not be smaller than ten metres by
fifteen metres, and its height mot less than three
setres. Alr cireulation should be regulated and
the seowstiss goed. TFor imstamoe, concrete walls
aad fleere are not good soumd carrisrs, 90 sound-
insulating hardboard sad a felt or ecarpeted floor
is prefereble. Safety 1s amother factor - doors
met be casily opened, and there miel bHe easy access

to thea,



)

‘tasa ire the sinimus physical requiressate for o

;rlace which is Lo be used for fils ehows or meetings.
“or fre went audiovisua! demmetrations it ie 8o mch
sure convenisnt Lo have a placs persenently ejuippeqd

with the right faeilitise,

akplicakion aad follow we

Phe purposeful spplicatiom of audiovisual aids jepenis
uot omly am good intentiom, willingmese or interest ia
s naw tecnhnology, hut a legree of professiomaltiss (i.e.
knowing how to handle the equipment ani how te
integrate 1. in a leaming situatiom), In tevelopet
countri=s sxtensive smirras are avallatle for teachers
an i future audiovisual opsrators tu acjulre thase
3xille, dut unfortunataly these facllities are aot
available univarsally, Howaver, vhat ie unavatlable
on the tachniral and ‘hecretical level meed not be a
handica; »m a  racti:zal level, Aith common sense,
carefi choles of meiia, mai a will t» experiment, any
good trainer cam apply audiovisuals imaginatively and
iateiligentrly, The scope of application 1s axtremely
wide im every forwe of audiovisual commmication, vhether
the objeetive 4o iaformation, tralaiag or teachiag of

a skill, a4 there are 8o hari rules for procedurs,



It wou!'l be amaful o restate some spacific giidalinas
omee gain:  first - g ppacific knculedge % tre grou:;
e»cond - *he necaspity nf ssle~'ing Lthe most psui‘tabls
type of ald; thiri « caraful  m: lanning >f *he

presentatiom,

It 19 aleo usefl] to restate that a s*ep >y step
prasentation 1s batter Lhan convaying too much
inforsation too rapiily. “lear visual matarial i»s
always espant 1al., ™a opportuaity to practice wit)
the actual @ mipment or tool is a great aivantage {f
they are at 'anti - physical hantiling in learmming a
okill »erinad wirt' galning an uniers w. !ing »f the

theory is mcre m festjyas than a{ther ¢© them paparately.

A simple guide for using sudiovismals ~an go as

follows:

1) for Aay to iay in‘ormation and innouncements use
the display board or any other non-' rojectel

technijue;

4) for iaforsation rejuiring permanent memory
reteation use rrojected images;

3) previev all audiovisual software an{ make notes;

4) the audiovisual aids should be omly a pert ian a
series of leseons making up s study unit;

5) trala emother persam to assist operatimg the
oquipment
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6) auilovisual aids should be used aa teaching
tools wni not as time fillars;

7) make a clear definition of when snd where the
audiovisual aid {sa to be usel,

3) follow-up is an important aspe~t in any situation
ani should be considered an intagral part of the
Prog ramme. This shouli vary accoriing to the
purpose for which %the trainer has ussi his audio-
visual alis.

9) keep looking for bettear ways .o use auiiovisuals.

The main drawback to the last item is that wost
trainers are too busy implementing their meihods to

commmicate them to tralners in other organisations.

Bventually, parhaps, there say be a systea for
information-exchange between training establishments,
prefarably at frejuent intervals. Umnfortunately the
ifficultiss {in this are theoretical as wall as
practical. The criteria for establishing the
relevance of one organisation's audiovisual training
@3thois to another organisation are argued over by
educational technologists throughout the world, Only
vhen Lhere is a messure of agreement amaomgst theorists

can practical experiencs be properly evaluated and

commuicated to interested parties.



g Tac ‘4

in soite of the commarcially availanls {ns-.ant lettaring,
signs and shapes t~r magnet and flanne] tourds, 1° !=
almos’ cartain tha® 4 dedxonstiration wil: reuire the
prasentar o proluca some 4~signs in fromt of the ~lacs,
The profustion -¢ such visuala will have to he
synchronised with the verbal presantation by the

lecturear himsalf, when the two elemants work ‘ogs-her
wll, the presentation has a good chance of sucress,

The protuctirn ~® vigpual grashice by the teacher is

a vital elament in the preparation  a jemonstretiom.

It s iaportant to refsr to some alementary “actors
in fesign and gravhice in the comtaxt of auiiovisual

pressntation,

Design means the creation of order out of shaoce, It
1s the assembly of various visnal elements into a
graphic arrengement which vill put across the main
points of the Jemonstration to the learmer directly

and clearly.

The graphic arraagesent shouli be fixed through the

laggut - the elemsuts which have to be put iato a



narmoni u3d whola are woris, (inws, col,ours, planes,
1.1 ni texture. ‘he *o0le %o be nse i can ‘e
cenclls, ~rayons, .ens, inks, char~oal, brushes of

11l si:ase.

Fa layou't 18 the :o-oriinating factor which ietareines
*he taaie foruat and ccmyoei‘ion of an 1mage, and this
hovrli be proparei beforehani.  Improvisation in fromt
of tha 2lass ~an hold up the lectures anl can lead to

a -~onfiaing mixture of drawings,

Tha proportion of lettering and writing should always
be wall balanced with other visual elements in a
composition ani relatsd to each other; only a layout
cun determine such relitionships. In the meantime,
the 8124 of the visual elements ~an be defined - words
st be clsar ani realable even fros the furthest point
of & class; drawings should be reduced to thair
simplest elements. If a drawing nesds comnlex visual
effects, such as shaiing and texture, these should be
preparsd prior to the lecture so as not to interfere

with the flow of the preseatatiom.

[he charectaristic behavicur of variows writing tools
should also be studied. For iastance some pens vhieh
are good for fine work may bes diffieult to wipe off.




- 5§ -

Inateal ~oluur+{ «ax ;eoncils 'an '@ more sui%ahle,
deen iy of coursms on the “ype f surfica helng izei,
The ferlt=tippai boari-writers provile H11 ~lmar

linas {f this 13 the affect ™ juired.

A smooth visual prasen‘ation rejuires carafal ws.uly
of desalgn technijues, The first ate i3 not to
choose too iifficult an approach. It {s valuable
to produce some roigh skstches in the simplas’. line
irawings and bring up the images step by step in

the contaxt of the 2on-ent and continuity of the
locture, [he drawvings or any elament ¢f visuals
should not he consiiared on their own artistic merit,

but should be an integral part of the whols presantation.

Although the 1isplay industry has concentrated on
making the prescentation of visuals, including graphic:
and lettering functional and easy for the lecturer,
the instant presentation in froat of the class still
holds a mglcal effect and can be very sffectivs and

wvaluable.

T™e lecturer 4oes not need to he a skilful iesigner
or artist himself, and yet, with a little dackground
study in design, he can communicate his prosramme with

x the maximua effect.
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ckap Yo a leaming Jroxraane

“a have alre.ly aen'ioned a largs numher of esesential
preparations bafurs ambarking on an audiiovisual
lesming programme, bu’ not to the aiministrative
orginisation whirh can succesafully untertake thess
praparations, iln 1 large number of cases, the
auilovisual trainer may be the only sember of ‘he
auljovisual section of his organimtion, and pe rhape
the only membar in the “mining section, too. He has
s lonely, specialist ‘ob, whish fravitably involves

more work than his colleaguas wouli beliseve possible,

Those ares some of the functions he must fill:

(1) Cloee contact with ~ompany policy, particularly
training policy.

(¢) Keeping up to date with informtion on new
equipment, software, and industrial training
practices.

(3) Evaluating training needs, charscteristics of
and practical constraints, them plasaing
train programmes (unlese there is a trainiag
officer).
(4) Selecting media for treiming programmes.

(5) tvaluating, buying, maimtaining, serviciag and
storing equipseat,

(6) Buyimg or preparing, designiag sad makiag softvare.
(7) Careful sosting and plemming ahead.



R Sreatin, o mila 1evelopment ;lan.

{3) Traininy s "ol @agus "0 taka sver (n -mryec'es,
:10) Implemsnting ;rof ranass,

‘11) Fwalaating resilts, laning new orog-anmes.

(1<) Keaping ~ollaagues informed ot all srages.

Thares ar a nusher >7 Jays in 4% ' tnis burim ~an

ha ease i, sven within tha mesurcas 57 1 small
srganisstion,  First of all, ther= say '# assistance
availablas fra Jovernmental and Intermatinonal lotuie - risl
fave lopmen® agencies, This may "4k~ the “orm >f monay,
arecialist aivice, ur even i reaty-mais truining

proyramms ‘“or particular nesis.

Seconily, exis.ing staff can he 1s~1 to hanile some
of the work, If therw is & dreughtaman, or a
chart writer, he can make visual eoftware, The
electrician cin also be responsible for maintaining
electric euiment, and earpeaters or metal workers

cah make and repalr other enuipment.

™irdly, traineee oan operate sudiovisual aiis vithin

the duretion of the traiaing programme, ani assist ia

preparing roems ete.
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Fourthly, maintain the interest of colleagues and
superiors. Most people have gome intsrest in
asudiovisuals, if only by association with entertainment
cinema, and will often provide support vhen it is

needed.

Belov is a chart of the poseible organisation of a
small audiovisual departasnt, Pila and television
wmits are less e¢ssential than photog-apher and
{1lustrator; illustrator is more important than

photographer; maintenance and storeman can be more

important than an illustrator.
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[ phrsical shape of the aundiovisual derartment

will wury wiiely from place to placae, It is assantial
that it should be as far as possible a self-contiined
unit, in wvhich the audiovisual trainer has immediats
acc~ss to staff, tools and trainees. At the same
time it must be seen to be an integral art of the
organisation, ani preferably not situate* 4in an
obscure corner which noboty can find. The four
most important functions of the iepartaent are
production, presentation, maintenance snd storage.
Each should have its own room or rooms, although

certain kinds of combinations can work well.

For instance, the tools used by tr.ilnes fitters,
slectricians, mechanics, ete. to practice on the
"real thing" can be stored in ths maintenance area
and used for the upkeep of projectors and other

sluipment: but stationery and software must be

kept somevhere else.
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AUDIN VISUAL TECHNIQUES

FOR INDUSTRY

PART TWO

TECHNIQUES AND TOOLS

CHAPTER ONE

NoN-PROJECTED AIDS




e chalkbeard

e chalkboard consists of a painted wooden plate

1.0 wing a white or colour chalk t¢ write n *the

sarface of e, It can be supported by fixing the
beard noto the wall 1 f the lecture hall is intert. r
r 1latirg it n oan easel 1 f the lecture 1s * ¢t ike

fisce an the per,

Adviantages:
"t "an serve 1 variety of cbirectives -
ra) e n. elaborate preparation and

setups such as a darkened room nr electrical

equipment . It ~an alsn be used {n the open
atr.

‘b) ' a comparatively inexpensive.

S| Cs long -lasting and upkeep is easy.

‘d) the demonstrator can use it instantly.

‘e, YA wm At an e for the apprentice to
aCctively participate in the demons‘ration.

(f) mistakes can be @asily corrected.

f9) the demonstrator is able to adapt his material

to the skill and intelligence of his audience.

Disadvantages:

(a) the chalkboard doesn't provide movement like
film,

(b) the diagram drawn on the board needs careful
preparation as part of the lecture.

(c) i1t is confined to the writing and drawing

skill of the lecturer.
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! 1re st A e A A L

forre boart oar o keep e N

faints for preparir; 1 lectgre

[t 18 necedsary ¢ 1 repare tre Leor re 1o tees bet ra g

and mark ap tfre secr1ong which oo ld b dercorarr e
visiually, on the boar 4 witt as m b larity g
The gquidelire for wh gt i be showrn onothte boarl oo Ly

and what an lbe put a-ross vertally sh uid deperd rovoy
content f the sul e t, the 1nte | 1g6n e £orre Lt

and your skill.

In some cases 1t 1s awdvantageous t. draw n tre toar
1 statement or diagram before a lemopstraticn st arts.
Then with the text and the materiai which Fas Leen

previnusly prepared, a statement -an be huillt up <*e;
by step carefully controllina the timing and the | i ¢

f presentaticn according to the learner's capacity.

The learning environment must alsc be considered.

It is effective to involve the learner in the process
of the lecture. An active response can be achieved
for instance if some of the words or symbols are draw.

by the learners themselves before or during the lectur:

Self instruction could be most effective in the learning
processes once the learner is sufficiently motivated to

study by himself even if the learner may not be technically

perfect.

A degree of proficiency in craftsmanship is essential

even in the handling of a chalkboard. It is an asset



teoable o draw o ant wrate o e b e L et Ly
ol Sy rohr o prsed rrvrthm oWttt o thee o ker weop e, A
A the ot aikboard can te one f orre o kese g lorry

SIS 5 SN U IR U SR SR ¢ [SIVASEEE To! S UL ST T S 2 7T

A few Pints -
fat e oner tarn yooar back o v aatilence wher
speaking whiile you write r drsw o tre booar

tYte il o with ocogr v

make the (ot T Tegr L gl e 0 vy T
1in tre g3 dien e
hrake the worls cledar ard leqirle fthis myy mear
retearsingy teforehand)
(e ge *rick, ~lear and te 14 lines

Tfialwavs Fave o clotr 3var ] able +- ‘riwe for

-

correct 1on s

1) 1lways have extra halk ready,

The Markerboard

‘mlike the blackboard the surface of the markerboard 1s
white. For this reason 1t is often called "THE WHITEBOARL".
[ts development was made possible by the introduction

»t felt tip pens during the last years. It is especially
useful where cileanliness is required. The board is usually
made of white plastic orn which the images are applied with
felt tip colour markers. Multicolour writing and drawings
on white surface could be of some importance in laboratories
and in situations where it is useful to reproduce symbols

in colour codes and where dustless atmosphere is required.




Advart 4 je:

fay n Adust by chalk

)Y ar bhe maintaired ¢ Ye *he oclegrect
f a1l bearls

‘) severil colours an he applored

‘d) the bLoard can serve as a projection
sCreen

(e) can be the basis f atr . rng jraphic 1maujes

(f) mistakes can e eqaslily wiped -.ut

(q) it can be used 1n the cpen air

Nisadvantaqges:

{a) the markerboard doesn't provide
motion !ike film

(L) the drawings and writings require —areful
preparation

(c) reflection can be a problem with strong
sunlight, but with slightly white surfaces
this problem has been overcome

(4) damp cloth is required to wipe off corrections.
it is necessary to wait till the board is dry
before proceeding again. this may take slightly
longer than chalk

(e) the culour markers must be the right sort; water
based, if they are spirit based they easily leave

wnwanted marks om the board. If this occurs the




“© hh

mirks rust be washed 0ff with 3 d resti.
Fleach or special Hgquid removers manufact ared

by the markerboard suppliers.

Hints f.r preparing a lecture

Just like with other boards it is essential that

proper preparation should be made before the use of

the markerboard., Since the use of briqht colours are
rossible the advantages of this factor should be utilised.
If the lecturer has the skill and the craftsmanship it is
effective to write and draw from notes instantaneously in
front of the class is the writing tool provides a:
effective way of emphasising and clarifying certain points

in a demonstration by multi-colour writing and drawing.

Since the visuals appear mnore defined on the white, than

on blackboard, the layout should be more carefully considere
The appearance of the visuals is clearer and more profession
looking because of this it is preferred by both the lecturer

and the pupils.

The teaching however must be adjusted from the use of chalk.
Instead of holding it upwards the felt tip marker should be
held downwards similar to normal writing. The colour 1ink
flows from the pen with far less resistance on the smooth

plastic surface than chalk against wood surface.




rred.

ona.

A few hints:

Ca) b onot turns o your bkt our aadierns e

while writing and drawing.

work out o tre exat time wren usireg ths

markers,

1t s valualle ¢ Mave s re points aires iy

drawn on the by .rd st *tre start . f trte lecegre,
work cut trte lay ut . f the visuils bef rerand ard

rake sure that toth writing and drawirng ire cleari,

visible even from the Lack - f the class.

te) make functinal use ~f coliurs, but doe rot use
colours for treir  wn sake.

(f) always have a cleaner kit avallarle to erase and

to correct .

[t 18 an advantaqge to be able tu draw and prepare such

qraphic pictures as symbols, diagrams, images and letterin:.

The Flipboard

The flipboard consists of 10-20 large sheets of drawing
paper attached by means of screws or clips to a stable
backing. The sheets are drawn or written on with spirit
markers, crayons etc. during the course of a lecture or
demonstration, or, alternatively pre-prepared sheets may be
mounted in the required order of exposition. When no
longer required, each sheet may be folded (or "flipped")
back over the board to reveal the next sheet, calender

fashion.



it oards o easels oare o orrercetslly available, Lot
vl be ety cred samp Ly te's own cpe ' vl s,
At ety jo' S

1) jus*t-free in use

‘I time saving when 1 lect jre 1 requited to te
repeated several times

‘c) relatively “heap and eastly transportat le

‘d) flexiti1lity - professionally finished di1agramrs
and/cr ne's own drawings can be shown

(e) concentration of audience is focussed only n
the Jdiagqram heing shown at the moment, not on
preceding material.

‘f) points made during a lecture cuan be gquickly

and easi1ly reviewed in order to sum up 1ts content.

Disadvantages

(a) practical considerations of size limit the
applications of the flipboard to small conference
or class-rooms

(b) it is normally necessary to turn one's back on
the audience when writing

(c) spirit markers will often seep through to
underlyiny sheets unless paper with a noa-porous

coating .s used

(d) open air use is not advised.




(]

ints for bregarirg 1 Lecrore

[

Make your letter and Arawings as Larae arn bt
possitle - writing <roould te ar jeasr [" v 1gh.
not overfill eact steet, My tith*t iy yen-1aling or

+he material you intend o lraw ar alvance o
Leccture, you will ot ooonly rave an cxeoellont Tag i
memoire”, tnvisible ¢ your audience, tut oyour Lt ure
will gqain in fluency ard assurarnce, Avcoid usin 1 poaper
with a very shiny surface. since *'i1s will “ause 218° 0t o

reflections,

Tre Flannelboard

wWhen two pleces of rough-textured ~l th are placed
together, they tend tn adhere. Tris principle ras

heen used in the flannelboard; a rouqgh material 1s
stretched over a hard4 tacking, ind nther pieces . f
material cut to a desired shape ire placed upon 1+ ‘c
form s diagram. These pleces of material can be writrer
or drawn upon at will. It will be found that, providing
the underlay is rough enough, not only other pieces of
cloth but also paper and similar light materials will

adhere almost equally well.

Adventages:
(a) The base cloth can be removed and rolled up, so
that together with the diagram elements it is

easily transported from place to place




by Y e apness,
orven iragination and the wide variety f cloer g
avatlalle, the graphic effects t . bhe achieved
through this medium are 1lmost unlimited,
‘1) The sime elements can he used repeatedly.
») The lecturer Jdoes not need ¢ turn Yis tack «r Fa

iudience in rder tc place new elements n the to 4. 4.

Disadvant ages:

1) Suitable for small audiences nly, since symhe ls
etc. placed n board are difficult to make nut at
distances much 1n excess { 1% feet,

‘bl The weight of larger elements can scmetimes cause
them to slip; to counteract this tendency, the
bcard can be inclined backwards a1 few degrees fr o m

the vertical.

Hints on the Preparation of a lLecture

Ft a maximum viewing distance of 15 feet, symbols or
letters should not be smaller than 1 inch. The adhesive
elements should wherever possible be in colours offering
maximum contrast to the board itself. Special papers
are available in various colours which are specially

designed to adhere to flannel-boards; should one wish

to employ printed paper matter which does not adhere




Letween magriet boards snd the less well -known magnet )
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The Magnetls ard

The maqgnethoard 1s 4 bhoard o fF Some ferr us rateria, *

wr1ch small maqrets are alred t the Laoks of the

elements to be displayed, one should listinguish e

poards; the larter are themselves myne* 10, and s
consequence will retain small ferrus metal obyects (i ed

on them,

Advantages:

(a) The magnetboard is an ideal form of display 1n
any planning or design context where freguent
changes during the planning process are necessary,

interior decoration, circuit diagrams,

e.q., seating

arrangements at conferences or banquets.




Y Subject to the strength of the magnet s used, even
three dimensional objects can be stuck to the board
fte.q. small model vehicles for driving tuition),

)V The board may te painted to provide any permanent
ackaground required.,

1) The backarounds may be varied by placing paper
sheets over the board o»n which the new bLackground
has been drawn; previding the paper is not tae thick
the magnetic clemenrts will continue to adhere to
the bcard., (See "Flip Boards”) .

ie) Tf the magnettoard is painted matt black it carn
serve as a combined blackboard/magnetbuoard.

(f) Providing not too many sheets of paper are used
flipcharts can be used in combination with the

magnetboard to increase its versatility.

Disadvantages:

(a) Magnetboards and their associated materials are
heavy, bulky and difficult to transport,

(b) When moving the magnetic elements, care must be

teken not to scratch the surface of the bocard.

Hints in Preparing a Lecture

Check in advance that any elements you have prepared do,
in fact, adhere to the Loard- if they are too heavy,
counteract this by attaching additional magnets. This

is particularly important if you intend to use several



layers of paper over the hoard., Wher net o Lue
maqgqnets should be left adhering to the Loard seo e ¢
they do not lose their marnetism - the board acts

as 1 "keeper”. Many modern conference roors have
steel strips underneath the plaster - ¢ the walla; *heo
are specially desiqned for ragnetboard aprlicata ns,

Magnethoeards are ideally suited f-r the productiorn ¢

titles and «ther pleces of text £ slides anl £lry,

The Plastigragh

This is similar in application to the Plarnel-t ard
except that t operates on the principle that tw
smooth sur faces adhere to each other. Sheets ¢ Cle
celluloeid are mounted on 4 smovth board made of
qldss, e vieror oo metal by means o f peoge

at the top of the board. Onto these sheets are
placed the display elements, which are cut out .f
coloured plastic foil. A complicated display can

be built up element by element so that, thanks to

the transparent sheets, the end effect is that of

one complete diagram.

Advantages

(a) By comparison with the Flannelgraph, the
Plastigraph allows a dlagram or similar

display to be built up in progressive stages

(b) The brilliant colours in which the plastic

foil is available make a plastigraph display




easler te see and more eye-catching., when
transparent base is used, this brilliance can bLe
increased by back lighting.

<) Adhesion 13 areater, so¢ the board Tay be used
in draughty si1tuations or outdoors,

'd) The cut-out elements are tough enough to withstan.!
repeated use and can be moved about at will.

re) The various plastic surfaces can be written on
with washable markers during a lecture and luter
erased. If a metal base is used, magnetic elements
can be incorporated in the display.

Disadvantages:

‘a} Unsuitable lighting can cause unwanted recf! cti.ns
on the board.

'b) Plastic foil is considerably more expensive than
paper,

(c) The foil's great adhesion sometimes make *-.
removal of elements difficult,

(d) Dust can interfere with the adhesive properties
of the plastic and is difficult to avoid because
of the rmaterial's tendency to become charqged with
static electricity.

(e) Displays which are left too long will curl at the

edges, particularly in a warm atmosphere.




Hints for Preparing a Lecture

As with a3 flannellboard, the prepared steets and
elements should be kept flat in a folder {n the
order in which they are to be presented, If
difficulty is encountered in remavina elerments, o
small plece of paper may be glued teo tre underside
edge to afford purchase for the finaers, Tf st ot 1o

causes trouble, anti-static aermosals are availat le,

The Multiboard

As its name might imply, the multiboard combines
characteristics of cther display boards in one uni-.
It is, in fact, a flipboard, chalkbaard, magnetboard
and screen for projected aids all rolled into one,
and more modern equipment can even be used as a

plastigraph board.

Advantages:

(a) See under the headings for the individual types
of board. Otherwise the flexibility permitted
by this type of board is an obvious advantage,

(b) Most boards are collapsible and easily transported.

(c) Ideally suited for conference rooms and customer

demonstrations.

Disadvantages:
(a) See under the headings for the individual types
of boarad.

(b) The boards multiplicity of functions can be




rfusing t ttose unfariliar witr one oy
rere of 1ts ftunctyons,

oreme commercially svatiable boards are 0o
reavy tor ease - f transport,

D The wer-enthusiast ic user of suct b oards
soretimes falls into the error of cver-exploltirg
I*s petential durirg one lecture, thereby
confusing h1s audience.

‘e) S me combination board manufacturers reduce
the size of the display area in order to save
“n wejight ., This limits the applicaticns of

such boards to small auditoria.

Fractical Tips

See uniler headings for individual board types.
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Audie
n this ctapter, we shall be dealing with sound 4l ne,
trverced as far as this is possible from any corstderat n
£ wvisual i1ids, It should he remembered, however, that
many of the remarks made about the apgplicat i ns ot
equiprent for sound reproduction apply equally well .
1ad -visual equipment; this will perhaps te tetter
understood if {t is borne in mind that 1 sound proejector
1s essentially a film projector into which the equivilent
f a tape recorder has heen built, and that neither a
tape recorder nor a sound projector can give of theilr
best in competition with a pneumatic drill being operated

in the near vicinity!

soound

Ref re dealing with the practical aspects . f the sub)ect
1r wonulil be as well to have some elementary knowledge

f tte parture o f socund itself - what 1t 1s, and how 1t

s pr opagated. For our purposes, sound can be most
simply Jefined s 3tr-horne vibrat) ns which mahe their
presence xnown to 48 through our ears, 1.e., Hur sense

f nearindg, The physicist would alse include vibratinns
bey nd 1 hel w the audible range, but since we are
oncerned with s ound as a2 means o f human communicat ion,

we need not e ther with them unless we are seriously

*triinking o f setting up a4 seminar for hLats,




Any obiject vibrating at 4 frequency within trhe 7 oarar rarge

of hear ng will normally 1mpart 1ts vibratjons ¢ v
4air,and tre 41r will vibrate 1n sympathy with .t e
sound waves thus produced will set up: vibrat n- ar tre
human ear, which then converts them into electri 1)
impulses which are carried to the brain.
The human vocal chards operate on entirely mechani
principles, similar t, those of musical wind instruments;:
air from the lungs 1s forced past the vacal chords, and
depending on the degree t¢ which these are extended r
contracted, sounds of varying pitch and (- udness 1ssue
from the mouth. These sounds are capable of heing mcdulated
further through the action of ancillary vocal orgars in
the mouth- the tonque, palate and lips-to produce the
complicated series of sounds known as speech. [t 1s
perhaps because we are so familiar with 1t that tnais,
the human means cf communication par excellence, 1s s¢
often neglected, and for this reason, no apologies are
nffered for including the human voice here as a piece of
audio equipment having prime place in the field of
instruction.
Yojce Proguction
In any instructiomal situwation, the lecturer or instructor
must endeavour to be

(a) Auwdible

{(b) Intelligible

(c) Interesting
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A pr tessioral actor or lecturer has irarned how t

Protest his vorce 1n Such a way that, without *he bLene ¢
foar amplifier, he can te heard d1stinctly even by Large
tudlence s, He has realised the simple fact that +he

tame £ aourd he produces s diretly ar proporeion

' tte amount of btreath - eneryy - he applies to

Pis voeal o apparatus, The ability to A *bis should not

be confused wit™ knowing hww'%ruut; in shouting,

the loudness f the volce is certalrly increased, hut

the enerqy comes from the lungs nly; the modi1fications

to +the speecr rjans necessary to maintain - rversational
irtelligibility under the stress f 4 vastly 1ncreased
flow f air through them is iqnored. Good vaice

production a4t increased vielume, »n the other hand,
lepends n the speaker still beingy capable of exerting
full ~ontrnl ~ver his speeck organs under these (for

'he average person) exceptinnal conditions. Leaving

as1de the content of what ynu say, the technique of

good public speaking is, like so many other things,

acquired simply by an awareness of the problems involved

and by constant practice. Having said that, the

following simple tips will be of help:

(a) Since your breath is the main source of
energy for what you say, it follows that you
will need more of it in public speaking than

in normal conversation: hence, take a really




leep bhreath whenever possible, and try v tpe

your breathing in suck a way trnat an intare o f

breath colncides with a natural pause in whar yoy

ire sayineg. Fractise breathing itn ard .yt 1n 4
miet controlled fashion; few tHings appear siiller
than 1+ speaker qasping for breath at the end of g
monstrously long sentence for which he F s taven
insufficient breath, so breathe deeply or ase shorter
sentences ! If you are preparing your «wn lecture
r instructional material, remember that |anguaae
written for the eye to read, does nat necessarily
sound 1004 to the ear. Stiort, prthy st atements

in simple language are jpreferatle ¢ long 1nvalved
sentences which may look qood on paper bt can

sound pompous and artificial to the ear.,

(b) Nirect your voice as far towards the back f vour
audience as you can. In practi~e, this simply means
keeping your head at a somewhat higher angle than might
necrmally be the case. At the same time, however, take
care that you appear to be addressing your audience as
a whole- you do not need to keep your eyes on the last
row of listener as well! A common error is for the
lecturer, without realising it, to suddenly become
mesmerised by a member of the audience who gives the

appearance
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f being particularly intere<ted 1n what you
have to say, and to address the whole of your
lecture to him. This may te prompted by
nervousness or lak of experience, but will
normally be construed as bad manners,

(¢) Inexperienced speakers 1n front of strange
audiences often exhibit unusual mannerisms
which distract the audience from the subject
matter of the lecture; swaying to and fro,
spectacle polishing and other so-called
displacement activities are to be avoided as
far as possible.

(d)Avoid speaking too quickly, particularly if
your audience consists of people who are not
native speakers of your lanquaqge. This might
at first sight appear to be a superfluous warning,
but experience shows that a nervous speaker often
races through his lecture, possibly in the hope
that by doing so, he will draw the audience's
attention away from any inadequacies in his theme

Or presentation of it; the reverse is true.
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There a0 mary ditterent tores ot ne L0 e et ! !

wi. o natle the aser t Trspiay simsie ir Pibar
el «ands oon A larae sorteer st st g g MU S

it sk tre oraginal ogragr e, greatly enlar jeo 1o (SR

T et lon Nt o ther soreen., Tre = Fero 502 vy Lo
I R St tre size of the oo o oo o ouber

Te 3 le viewlr . Tre f1starp e torhber o e e i pmert
tr o the s reen will letermirne *he s12e f *he [ rooe ted
imale. Normalle the proyection egquipment 1s sited tehind

the viewe s, thr wing the projectod 1mage - nt 1 8creen

at trhe tronpt of the viewers. Tris o8 ~nowe s Frone-
Projecrion and pictures stown 1n this manner most alwdys

be presented in i properly darkened room, When clrounstdances
do nur permit a Jarkened roem, special bLaylight Projection
screens may be used. Such screens have a high reflectivity
which allows for projection even tn 4 roxm in fill daylighe,
However , such screens are usually highly di1rectional so

that a bright image will be seen only by viewers 1n the
centre of the room, whilst those seated off-centre towards
the edges of the room will see an image dgreatly reduced in
brilliance. Thus, in certain situations where the viewers
can be seated at the optimum viewing angle, usually a

small group, Daylight screens may he effective. However,
Such screens are very much more expensive than normal
projection screens. A further alternative may be a
Rear-projection system in which the projection equipment

is housed in a box, the image being projected onto a trans-

luscent screen via a mirror angled at 45° to the projection

lens. There are a number of




commercially manofy v re b rear-pr et s TS

[

1vai L atle Iu?‘mn‘ﬂ le noted tr b < v e - 5te = dlwa -
employ 4 4matl Fewr w176 Ar o uno. 1 2 =T oard trds

ire more suitable for o andien dua! r 1t "o st b we v otrore
peop le to view. Treref re, 1t 15 re - mmende ! tHhat

properly darkened room e tr vide 1.

Carkening A Ro.or

¥hen converting i room by coverirnag tre windows «1te
such materials 1s neavy drapes, pajae blinds 1
hardboard so i1 ¢ . ex.jude dfaylight, 1 13 essentiai
ensure that there 18 adejuate vertilati1on for tre
audilence - otherwise there is a4 Janger that viewers wi.
beccre sleepy due to a stuffy atmosphere and not

able to absorb the information being presented to *rer.

This 1s particularly so in hot climates.

FRONT-PROJECTION SYSTEMS

Projection of graphic mcterial is achieved by optical
means and each projection system has been designed

for a specific purpose. The choice of equipment will
depend on the}ggf graphic material to be presented.
This can range from a simple hand drawing on paper or
a page from a book or nagazine, through transparencies,

colour slides (with or without sound accompar iment),

filmstrips to the more sophisticated moti n-picture

presentations.
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Aroamprrrant facr oy poverning the chotce L f L ject 1o
eculpment cknown 15 'hardware') and the seie . ion of the
rraphts medur (known a1s ‘software') will be the
twatiabrlity of back-up facilities such as art-work and
photoaraphi s equiprent and skills. The question f
ivarlable funds for any particular project must he a
lerisive factor.,  The user must iletermine the -ost-

effo tiveress < f 3 ~Fosen system by relating it to his

specific needs as well as his lccal resources.

Power Suppiy.

Hardware of all kinds for projection reaquires an

electric power supply to operate the light source as well

as cooling fans and projection motor. Fven the sinplest
equipment needs current to power the projection lamp.

It is important, when ordering equipment, to ensure that

it will operate on the local mains supply. The local

supply should first be checked - whether A/C or D/C,

For example, most projection equipment using electric motors
operates on A/C current only. The local voltage should

be known as well as the frequency, in the case of A/C
current. This will normally be either 50 Hz or 60 Mz,
depending on the part of the world. Most projection
hardware to be discussed in this chapter will have a variable
voltage control for the input and some equipment will

also have a facility to operate on 50 or 60O Ms. Should
there be any doubts about the local supply voltage and

frequency, the local power supply company should be

consulted. When ordering equipment, voltage, frequency
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mast be specifred, In areas where trere 10 [0 1w
supply rly, spectal o care will be necded, w0 e
will be protlems with eaguiprent cperatira o b BRI G
It s pessible by consaltation with Lol elecrry ol
enpineers tooarrange for g poewer ccoornvers o rowhl ot oWl
convert a D/C sapgply ante the repiire ]l ACC o i e

ind {requency, in cases where the regquired hardware 15
avatlable only in A/C power.

When 1t is necessdary to operate equipment in the fiell,
t.e. 1n areas where there 18 nc: mains power supp.y, 1°t

ts pnssible to obtain a convertor which can bhe iriven fr r
4 heavy-duty car battery. Huch a1 convertor will tlen
produce the current to power the e juipment. Here igair,
the power requirements of the hardware must be spec1fied

when ordering a convertor.

STILL PROJECTION HARDWARE.

The Epidiascope.

This is a very simple, yet highly flexible and effective
projection device. It is relatively inexpensive and easy
to use. The Fpidiascope consists of a metal housing which
contains a power ful projection lamp, a mirror and a
projection lens. The mirror is placed at 45° to the
optical axis of the lens and is arranged so that any kind
cf graphic material placed underneath the housing, in the
space provided, will be illuminated by the ! ight source.
The illuminated graphic is reflected by the mirror into
the projection iens which throws the picture onto the

screen, The plan drawing illustrates the layout. (Figure 1)
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Volarge amage of this demon-tration will be thrown ont
the soreen and the filinys will re <een moviny ant:

therr polar posgptions,

The tprdis ccope 18, therefore . 0 e gt aery
cffective protection tool.  The ot 1< 0t Fign oand
there 15 [1ttle to vo wronyg, The nly zervi.e needed
will be ittentin to (leanliness of the mirrer and lens.
These are he<xt cleaned by hrushing gentlv with a soft
camel hair hrush or lightly dust’ineg with a piece of
soft linen. fnsure that there 1s an adequate supplyv

of spare projection lamp<s and that one of these 1is

1lwavs availahle during a show or lecture.

The Overhead Projector.

[his is one of the most popular projection devices for
use in the class or lecture room. It consists of a
light-hox housing a powerful projection lamp, which is
aimed at a translucent area covering the top of the bhox
forming a flat illuminated tahle. Usually, there 15 a

Fresne! lens heneath the tahle which ensures
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even distribution of the projection lamp over the
working surface. An upright column is fitted to the
side of the light-box which carries a projection lens
and a mirror set at 450 to the optical axis of the

lens and the working surface of the light-box. The
whole of this ascembley can be adjusted vertically

so that the distance from the lens unit from the
light-box platfoem can be varied. (Figure 2). Some
makes of Overhead Projector have a fully rotatable

lens head, thus allowing the user to face the equipment
in whichever direction is most convenient. Further
useful refinements to this device consist of a heat
filter between the light source and the working
platform, a cooling fan which is thermostatically
controlled and roll holders fitted to each side of the
light-box to carry a roll of transparent material across
the top of the light-box. All these refinements are
desirable and it is as well to ensure that any make of
machine being considered includes these features.

In use, any transparency, either previously prepared,
commercially published or drawn on a blank section of
the transparent roll during the lecture, may be projected
onto the screen, with a large, bright image. The
average size of the illuminated platform forming the
working area is about 10" X 10". The teacher has a

wide variety of options which he may employ when using
this equipment to present visual material. Facts,

figures, drawing and diagrams may be hand drawn on the




- 91 -

Figare 2
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clear transparent film during the lecture. Virtually,
the system becomes a sophisticated chalk-board, since
the user can draw or write his information, using

if required, different coloured pencils., The viewers
see the visual as it is being drawn as they listen to
the lecturer. Making use of the roll-holders which
carry a roll of transparent film material enables

the user to bring a fresh drawing area over the light-
box very easily. It also allows him to refer back to
previous information by winding baczk.

The Overhead Projector is now firm.y established as

an indispensable training aid in the industrialised
countries and is used widely in education and industry.
Many large international industrial organisations have
had special programmes produced for use in Overhead
Projectors. Such programmes consist of a specially
prepared book, containing a full set of transparencies
printed in multi-colours bound together with the lecture
notes in such a way that the appropriate notes appear
opposite the transparency being used. These books
are printed in quantity, in different languages and

in this way, & standard of information and training is
possible. The programme books are spiral bound, thus
allowing each transparency to be laid flat on the
projection table. One main automobile company uses this
method for service training throughoit Europe and the

United States of America.
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Slide Projectors.

Historically, the Slide Projector was probably the
earliest picture projection device. In the nineteenth
ceatury, it was known as the 'Magic Lantern'. This
consisted of a large metal hox housing a strong light
source such as gas or a:etyline which faced a simple
condenser lens at the front of the box. This lens
concentrated the light onto a square aperture, in front
of which was awooden slide carrier which carried two
glass slides, the carrier bheing arranged so that it
could he pulled to and fro horizontally across the
illuminated aperture. A projection lens was mounted
in front of the slide carrier and thus threw a large
image of the slide onto a screen. Whilst one slide
was being shown, the next slide in a series c¢ould be
insertad into the other space in the cairier and by
pulling the carrier across, the next slide would be
projected., By inserting new slides into each side

of the carrier as it was moved from left to right,

and removing the previously projected slide, a
continuous presentation could be made of any length
and with any number of slides., No doubt the name
'slide' derived from this process of sliding the
picture carrier to and fro during what in those days
was called a 'Lantern Lecture’'. Either the lecturer
operated the slide projector himself, whilst delivering
his lecture, or an assistant would operate the
projector, feeding the slides in, the order of them

having been arranged before the lecture.
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The lecturer would then be able to deliver his lecture
at a position near the screen at the front of the
audience and signal to his assistant to change slides
by snapping his fingers or using a small castanet.

In these early days, the slides were large in area,

at least 3]" X 3}]" and pictures or diagrams were hand-
drawn on the glass surface. Different colours were
used for greater effect. Then, as the art and
technique of photography developed, it became possible
to print photographic negatives onto specially prepared
glass slides carrying a phrtographic emulsion and thus
project a large positive picture in black and white.
Today, with the progress of photographic techniques and
skills, slide projectors have become much more
sophisticated. Nevertheless, they employ the first
principles of the early machines. (Figure 3)

Since the advent of 35/mm cameras for still photography
together with modern colour films, the majority of
slide prcjectors are now in the 35/mm format. The
simplest and least expensive kind of projector is a
modern miniature version of the old 'Magic Lantern’.

It consists of a lamp housing containing a high power
projection lamp, a condenser lens, slide carrier and
projection lens. The whole being very compact, highly
portable and not expensive. The only electrical

part is  the projection lamp and this can be ordered




At e IR e,
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either in mains or battery supply. Some simple 35/mm
slide projectors have low-voltage projection lamps

and have a built-in transformer to reduce the mains
current to the required voltage for the lamp. Often,
the lamp voltage is 12 volts, which means the equipment
can be operated from either mains or from a car battery.
Slides for 35/mm slide projectors are the same size

in picture area as the standard 35/mm still camera,

i.e. 24 X 36/mm. The basic 35/mm slide projector can
be a very effective visual tool for the presentation,
of pictures which can be taken on a modern 35/mm
camera. Today, these cameras have become very easy

to use because they have automatic exposure systems
built into them and for a modest sum such a camera

can be purchased. Then, by using reversal-type colour
films, the user is able to photograph th: scenes

needed to cover a subject in pictures. The exposed
film is then sent to the nearest processing station

and the pictures are returned, mounted in card

slide mounts, ready for projection. Naturally, the
resultant pictures will depend entirely on the skill
and imagination of the photographer. This method

for making pictorial slides in colour is suggested as
basic technique for producing pictures on any given
subject and presenting them on the basic slide projector

described.




There is much to commend this simple slide production

and presentation method in areas where there are no
sophisticated photographic and art-work facilities.
Although the method is simple and requires only a
315/mm still camera and compact slide projector, just
as with any teaching or information programme, it is
necessary for the person making and presenting the
programme to prepare the content carefully. A
logical sequence of pictures to be taken to cover the
subject should be worked out on paper, together with

the text to accompany each picture,. Thought should

be given to the value of close-up pictures related

to a wide view picture, because these close-up details
will add impact and clarity to the programme. Where
funds permit, it is well worth providing for a1 more
expensive 35/mm camera of the single-lens reflex type
because this will enable the user to photograph large
close-up detail with great accuracy. Such cameras

can usually be supplied with a series of close-up diopter
lenses which can be fitted to the front of the camera
lens., This will allow for the photography of very small
objects in extreme close-up. This facility will prove
of great value, especially in industrial training. It
will also enable slides to be made of existing charts
or drawings and the copying onto slides of any other

graphic material.




When all the material has been photographed, it will

be returned from the processing station and they will
have cut each frame of film and mounted them on card slide
mounts. These card mounts are suitable for short-term
use and should a more permanent storage method he needed
then it will be necessary to instruct the laboratory
processing the film not to mount the frames of finished
colour reversal film and to return them unmounted.
Special 35/mm glass slide containers can be obtained
from the projector suppliers and the individual frames
mounted in these !'oliers. This method prevents any
damage to the film and is recommended for permanent
storage.

There is only one correct way of inserting a slide

into the slide carrier on the projector. Because of
the optical system in the projector, the picture image
is inverted through the lens. For this reason, slides
must be put into the slide carrier upside-down. There
is also only one correct position for the slide insofar
as the surface of the slide will be in relation to

the light source. This is determined by the type of
material the slide was originated in. The 35/mm film
frame on which the slide was photographed will have

an emulsion side which is identified by its matte
surface, the other side being the film material which
can be identified because it is shiny. In cases of
material produced on colour reversal film, the film

base or shiny side must face the light source and the



cmulsion side should face the projection lens. A

useful method for ensuring that slides are always loaded
into the projector properly, is to fix a small piece of
adhesive paper to the top right-hand corner of the

slide mount when it is in its proper position for
projection. The slide number can always be written

on this small paper area and it serves the purpose

of indexing a series of slides as well as ensuring that

they always appear on the screen properly. For simple

hand-drawn information, there is available a special

blank opaque slide with a surface on which information
can be drawn or written. These slides will be useful
for uncomplicated graphic information, bearing in mind

that the area available to he written or drawn on is

confined to 24 X 36/mm. These special slides are known
as 'Ektagraph' slides and are available from the
Eastman Kodak Company.

So far, the simple slide projector and methods for
making pictorial slides for it have been discussed.
However, there are a number of more sophisticated
slide projectors with built-in electro-mechanical
features which allow for automatic projection of
slides. They are all based on the same principles as
a simple slide machine but have added facilities.
There are projectors which accept plastic slide
magazines holding up to SC slides. These magazines
are simply a plastic box with a series of grooves in
it into which the slides are loaded. Thus, a complete

programme may be loaded correctly and stored ready




for projection. The slide magazine in this type
of automatic projector is oblong in shape and fits

into a channel built into the side of the projector.
The least expensive type of magazine slide projector

is simply hand-operated. When the magazine is in
position, with the first slide aligned opposite the
projector aperture, a metal carrier is pushed in and
this carries with it the first slide. When the carrier
is withdrawn, the first slide is replaced in its

slot in the magazine, then when the carrier is moved
forward again, a ratchet mechanism moves the magazine
up to align the next slide in the series and in this
way, the whole magazine can be shown.

A further sophistication of this principle employs

an electro-mechanical drive to operate the slide
mechanism. A remote-control cable is plugged into the
projector with a push-button on the end. The

lecturer mav then }hange slides in the magazine as

far as 30 feet from the projector, at his own pace, to
suit the lecture. A further refinement is to extend
the electro-mechanics of the projector in such as way
that momentary pressure on the control button advances
the next slide, whilst a longer pressure causes the
magazine to move backwards, thus allowing for retrieval
of a previously shown slide. This is a useful function

when the lecturer wishes to refer back for emphasis.
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Another additional refinement is the provision !
an automatic timer which can be set at different
times so that each slide is projected automaticallw
and the duratiom of time it is held on the screen

is determined by the variable timer control. The
miin use for this facility is in exhibitions,; it 1=«
not essential for use in training. The most
sophisticated automatic slide projectors have, in
addition to the remote slide-change button, another
control built into the machine and remotely controlled
by the cable, allowing the focus of the projecter to
be adjusted. Some machines even have a small opticul
unit built into the control unit at the end of the
remote-control cable which allows the lecturer to
project a small white image of an arrow which can bhe
superimposed on the projected picture so as to
point out specific details in the picture. Where a
larger quantity of slides are required to be presented
and stored in a magazine, there are circular wheel-
type magazines which sit in the magazine channel of
the projector and can hold up to 100 slides. The
magazine rotates at each slide change being driven by
the same ratchet principle. There is also a machine
designed to take circular slide trays fitted horizontally
on to the machine. These trays take up to 80 slides
but the machine will only accept this type of magazine
and was designed specifically as an audio-visual tool.
In all other respects it has the same remote-control

and automatic features as the flat oblong magazine type




of machine. There is a particular advantage so far as
slide containers are concerned. wWith the plastic
magazine box or circular plastic magazine driven by a
ratchet, it is necessary to remove the megazine cover
securing the slides for transportation, before the
magazine can be inserted. When the magazine cover 1is
removed, there is always the danger of accidentally
tipping the magazine over during handling. When

this happens, the slides fall out and much time can

be wasted before a show, re-inserting them in the
proper order. With the machine employing the
circular tray which fits flat and horizontally into

the machine, the slides, once loaded are kept in

place permanently by a sleeve with a central flange
which is fitted into the centre of the magazine.

This type of automatic slide projector is manufactured
only by the Kodak Company and is called the "Carousel®.
Summarizing the automatic projectors, there are numbers
of different manufacturers producing the type of
machine accepting the plastic box type magazine and
some of these also accept the larger capacity circular
wheel-type magazine. These machines are manufactured
both in the U.S.A. and Western Europe as well as
Japan. The nearest local photographic or audio-visual
dealer should be consulted if this type of machine

is required. The Carousel machine is usually
distributed by audio-visual dealers, otherwise the

nearest Xodak or Eastman Kodak office should be consulted.



tetting up a Slide Prese ‘2t

whichever slide projector is finally chosen, it is
necessary to make proper pruparation for a slide
lecture. Ideally, a permanent lecture room in which
111 the audio-visual equipment is located, ready for
se, 1s desirable. This may not always he possible
particularly when the equipment is taken out to a
location or used in the field. In any event there
ire a number of essential needs to ensure smooth and
cfficient presentation:-

1. A firm table or stand for the projector.
This must be of sufficient height to clear
the heads of the viewing audience. Failing thise,
if a lower table is to be used, then the
viewers' seats must be so arranged that heads do
not obstruct the beam from projector to screen.
Make a check after siting the projector on its table
at the back of the room, by arranging the chairs
and sitting in seats near the centre of the room
with the projector throwing an image onto the screen.

2. The projected picture size will depend upon
the distance of the projector from the screen
and the focal length of the projection lens.
. A chart showing projection distances, lens
focal lengths and picture sizes is a useful
aid to planning. (Figure 4.)
Where funds permit, a selection of two or three
projection lenses, of different focal lengths,
should be ordered with the projector. There are
available, lenses of variable focal length -
usually supplied with the more sophisticated machines.
These are known as 'Zoom' lenses. Such lenses,
whilst more expensive than a single normal lens,
are probably no more expensive than a selection
of different lenses and much more flexible. A
goom lens can be adjusted to vary the Projected
picture size to fit the screen, without moving
the projector. It is particularly useful for
presentations in the field where differing room
sizes may be encountered.
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3, Check that the slides have been loaded
correctly in the magazine. Where the simpie
hand-operated slide projector is bhecing used,
make sure that the slides are in proper orler,
preferably in a wooden slide bhox. The slides«
should ke numbered with the white labels fixed
to the upper right-hand corner fas previoustly
described).

4, Lecture or tcaching notes should have becen
prepared for use by the Lecturer. The number
and description of each slide should be written
into the lecture notes to ensure smooth continuity.
Often the lecturer will find that subject headings
together with each slide will suffice if the subject
is well known to the lecturer. When an assistant
is used to operatc the projector, a copy of the
notes should be provided for him. 0Of course,
where automatic remotc-control projectors are
used, no assistant 1s necessary.

5. Make a final check before the presentation,
see that a spare lamp for the projector is at
hand. Ensure that any cables connecting the
projector to the mains supply are laid so thut no-
one can accidentally trip over them. See that
someone is available to switch off the room
lighting when nccessary.

Making Slides from Composite Graphic Originals.

A simple method for the production of 35/mm slides by

direct photography with a camera has bcen detailed. Where
more sophisticated photographic and graphic skills are
available, slides can be made, combining graphic and
photographic material.

A simple example of this technique would be the production

of a slide which contains a colour photograph, together

with written legend such as a title and a slide number
appearing in the bottom right-hand corner when projected

onto the screen. This is achieved by making up a composite
graphic carrying all the information and then re-photographing
it onto a 35/mm frame. There are two methods of photography,

depending on the number of copies of each slide neelei. lhe

composite should be photographed onto negative colour
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film from which any number of positive colour prints
can be duplicated. Since 35/mm cameras take up

to 36 pictures in one loading, a complete run of

36 negatives can be produced. However, to do this,
there must be full colour film developing facilities
as well as printing equipment available and such
facilities are normally available at a central
processing laboratory. The laboratory will also

cut each frame of print film and mount it into a
slide holder, usually the glass type. Where such
facilities are not available, it is still possible

to produce slides from composite graphics using
reversal type colour film and sending it away to

the nearest processing station. A composite

original is made up by using- a reasonably large

blank white or black card, depending on the subject
matter. The size of this card should be at least

10" X 8". A colour photograph can be mounted on the
card and any additional gmphic material drawn on

the card in different colours, by hand. Thought must
be given to layout so as to produce an effective
slide. The composite can then be photographed using
a8 35/mm camera capable of focussing sufficiently
close so as to fill the frame area with the composite.
A single lens reflex type camera is essential for this

work.



Adding Sound to Slide Prugrammes.

Most of the more sophisticated automatic slide
projectors are equipped for automatic synchronisation
of sound from a tape or cassette recorder/player.

The programme information is carried on one of the
two tracks on the tape- e.g. commentary, the other
track carries signals or 'pulses' which are recorded
on the tape at the exact moment a slide change is
required. These pulses are fed by a connecting cable
to a socket in the projector and in this way each
slide changes automatically at exactly the correct
moment during the programme. However, it (s not
possible to make use of any ordinary standard tape

or cassette recorder. A specially made tape machine,
provided with the additional record/playback head

to record and replay the pulses is required. Whilst
reel-to-reel machines of this type can be found,

the Philips Cassette type machine is most popular
because of its low cost and portability. Such
cassette machines are available for mains or battery
operation and can be supplied with a pulsing unit

s0 that it is possible to record and pulse a

slide programme on the spot. This system is very
useful when an experienced lecturer on a subject is

not available because a trained assistant can present
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a programme with a pre-recorded commentary made by
the subject expert. However, it must be emphasied
that whilst information can be presented accurately
in this way, it can never be as effective as a
programme delivered by the lecturer in person. The
lecturer can be flexible and can retrace where he
feels it necessary, as well as being able to answer
questions and deal with a discussion on the subject.
Operating instructions for slide/tape-sound
synchronism with cassette tapes are provided with

the cassette recorder and pulsing equipment.

Film-strip Projectors.

The Filmstrip projector employs exactly the same
optical principles as the Slide Projector but instead
of separate 35/mm slides being used, the gagramme
material for the visual is carried on a length of
35/mm film. The film is exactly the same as film
used in 35/mm motion pictures, except that the
individual frames are projected as still pictures.
The frame size of the picture is 24 X 18 mm, {i.e.
half the size of the frame size in a 35/mm slide.
There is no slide carrier in a filmstrip machine.
This is replaced by a small roller on an arm at

the top of the machine from which the 35/mm roll

of pictures is fed into the projection aperture.
There is a simple sprocket drive which engages with
the perforations on the edges of the film, thus

feeding each frame into position in the projection



aperture. HBelow the aperture there is a take-up
roller onto which the leading end of the film is
threaded. In the simple type of projector, frames
are advanced by hand, by turning a winder which
is linked to the sprocket wheel. Fig. illustrates
the layout of a Filmstrip Projector.
Just as with the Slide Projector, the Filmstrip
Projector is available in a range of models from
the simple hand-operated machine to a fully
automatic projector fitted with tape/sound and
pulse equipment so that the presentation can be
automatic and in synchronism, sound with picture.
The same type of special cassette recorder and pulse
unit as used for slide machines, can be used with
the automatic Filmstrip Projector. The more
sophisticated models employ smail cassettes to
hold the roll of film which are threaded by the
machine automatically. There are advantages and
disadvantages in considering the use of this type
of still picture projector. The main advantage
lies in the fact that the programme carrier, i.e.
the length of 35/mm film can carry a large quantity
of single frames. There are 16 frames to each foot
of 35/mm film and therefore it is easily possible
to have a series of 100 or more frames in only a
few feet of film which takes up very little space

and is easily stored. However, any re-arrangement
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of individual frames in a filmstrip progqramme is not
possible, without re-making the entire programme.

With slide projectors and slides, single slide alteratins
and updating is easy. The composite graphic originals

are prepared in exactly the same manner as for slides.

tUnless there are very complete photographic facilities

available, the filmstrip is not the sort of visual

programme that can be produced iy the training personnel.
Filmstrips have to be photographed onto the 35/mm
negative with a special 35/mm rostrum camera. This is
generally carried out by specialist houses or photo-
laboratories in the industrialised countries. Therefore,
the filmstrip projector is recommended only in cases
where there are suitable published filmstrips to suit

a training course, For local

production, slides are to be preferred.

SUMMARY

There is no doubt that projected slides or photovisuals
have become an extremely effective tool in solving many
present-day communications problems. They are used

widely in education, business and industry and

governments - people in all fields are making more and
more use of these kind of visual aids because of increased

awareness of the need for good communication.
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There is a wide choice of equipment to choose from to
suit every need from the simple hand-operated

projector to the fully automatic machine with svnchronised
sound from a tape cassette. The only limitation is

that slide projectors present still pictures and if
movement is required or is necessary, then a motion

picture projector must be used.
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MOTION PICTURES.

Introduction

Since the inventiocn of the motion picture film at the
end of the nineteenth century, 'movies' have been
regarded by the public mainly as an entertainment
medium. Nevertheless, almost from the time of

their invention, the potential of the film was
recognised as a teaching medium. However, in those
early days, all motion pictures were made on 35/mm
film and the projection equipment was cumbersome.
Since the main financial objective at the time was
for the films to make money as a form of
entertainment medium, little thought was given to
making use of ..lm as a means for instruction.
Certainly, the early silent newsreels were an example
of the use of film for informational purposes.

Then the Documentary film was developed, even before
sound films were possible. The term 'documentary'
was first used in regard to a special kind of film

by John Grierson in 1926 when he reviewed a film

made by Robert Flaherty entitled 'Mona' - a film
about the South Sea Islands. The difference between
an entertainment film and a documentary is that

the former employs actors and the latter, real-life
situations and people. Grierson defined his term
'‘Documentary film' as 'the creative interpretation

of reality’'.
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The late John Grierson established the documentary
film firmly in the early 1930's when he opened the
British Empire Marketing Board Film Unit and following
that the British G.P.O. Film Unit. By then, the sound
film had emerged and the G.P.0O. Film Unit became
known internationally as producers of excellent
documentary films which were used as a Public Relations
and information exercise to inform on the activities
of the British Post Office. 'Night Mail' is a
classic example where the talents of the documentary
director were combtned with those of the poet

W.H. Auden and the composer Benjamin Britten. The
resulizzga account of the journey of the night mail
train from London to Glasgow.

The G.P.O. Film Unit pioneered the use of the 16/mm
sound projector. A number of projectors were
acquired together with all the necessary accessories,
speakers, screens etc. Thus they were able to

travel the country, giving shows of their films to
Womens' Institutes, schools, universites and the like.
This established the non-theatrical use of film and
the popularity and use of the 16/mm projector grew
rapidly. Documentary films were and are used for

conveying to the viewer, a first-hand experience of

a subject. However, they did not teach specifically.




Rather, they gave background information on a subject

and atimilated interest and a desire to learn more.
A further and natural development was to produce

a visual aids 'package', consisting of a documentary
sound film, a set of slides to teach detail of the
subject as well as a carefully prepared set of
lecture notes which ©21ld ve given t~ the trainee.

The Shell International Company were producing this
kind of training package in the late 1950's.

It was from this background that the training film
in various forms emerged. 16/mm projectors became
more sophisticated and highly portable and then

the 8/mm and Super 8/mm rear-projection single-
concept loop machines were developed. Before

going into the technical details of the variety of
motion picture projectors available, it is necessary
to have an understanding of the different types

of training film and more importantly their value
in terms of teaching and retention of the subject
matter.

1. 16/wm Induetrial Training Films.

Many large industrial companies throughout

the world have produced films, designed

to train employees at all levels on a
specific eubject. These films are ueually
of a running time of between ten amd twenty
minutes. Generally, they are screened in

projection theatres with a cinema-type

atmoephere. Whilst films like theee
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have been produced by professional film
makers who will have made the film in
close collaboration with a subject expert,
there 18 no guarantee that the film

will. in fact, teach. Like the documentary
it may only give the viewer background
information. The reason for this 1{is that
film, by its very nature, is fleeting

and it is impossible for the viewer to
remember the detail of the first few
minutes of a training film, after seeing a
a whole twenty minute programme. It is
for this reason, that a more simplified
type of training film is recommended.

The subject is broken down into logical
steps, each sequence running no longer

than four or five minutes. 1In this way,

the viewer rec e1ves the information a little
at a time, with the possiblity of pausing
after each step and having a discussion
with the subject expert. Even existing
full-length training films could be

presented in this manner, pausing after
each four or five minutes so that the

information can be digested and retained.
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2. Single-concept Loop Films

The development of 8/mm motion picture
film (initially for the home movie maker)
introduced a new use of film for
industrial training. Recognising that

a full-length film could not be retained
a number of training film production
houses produced simple motion pictures

to train an individual or group in one
concept of a subject. Initially, this

had been done by making a continuous

loop of a few feet of film and screening
it on a 16/mm projector. For example,

a close-up scene of a demonstration of

the correct way to file a piece of metal
with a hand file. This one simple action
could be shown continuously so that the
viewer could see it repetitively and

thus absorb the training. A specially
designed self-contained 8/mm projector was
produced by the Technicolor Company,
incorporating built-in rear-projection.
The 8/mm film loop was housed in a spocial
endless loop cassette thus obviating the
need for threading. Many thousands of these
8/mm loop machines were sold into commerce

and industry throughout the industrialised



countries. Extensive libraries covering
a multitude of subjects on 8/mm single-
concept loop were set up both in Europe
and the U.S.A. Sadly, many thousands of
these 8/mm projectors now 1 e covered in

dust, unused. This happened for several

reasons. There were mechanical probiems
with the early 8/mm loop projectors.

Some industrial training people bought
these machines at the time, not so much
because they felt that they could put them
to good use for training, more perhaps
because they were attracted to the novelty
of the system. The lesson to be learnt

is that any film display system must be
chosen carefully and it must be remembered
that no gadget or new device can replace

@ properly prepared training course which
integrates the use of film with other
elements, the most important being the
training officer or lecturer. The 8/mm
single-concept loop films and projectors
were silent - they depended on the presence
of the subject expert as well as teaching
notes. Nevertheless, many of these machine -
still in use and single-concept liops are
available in the libraries of the production

houses. (See Part Three)
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Having discussed the development of the motion
picture as a means for training, with special regard
to the possible shortcomings, there is no doubt
that where the presentation of movement is needed,
film is indispensable. The motion picture can

also compress time, i.e, a process which in real time
might take say thirty minutes, can, by the skills

of the director and film editor, be presented in

a much shorter time of a few minutes only. For

the 16/mm sound projector, there is a mass of subject
matter availahle from film 1li lraries and catalogues
of the subjects can be obtained from these libraries

on request. (see Part Three)

Motion Picture Projectors.

The 16/mm projector is the most widely used motion
picture machine in training and education. Modern
machines are equipped with very powerful quartz-
halogen projection lamps capable of projecting
very bright pictures. Most modern machines are
self-threading, it being necessary only to insert
the leader of the film into the threading slot and
from then on, the machine threads the film through
the picture and sound gates automatically. Various
models can be obtained. The standard type of
projector is equipped to reproduce sound films
carrying an optical sound track. There are also

machines which will reproduce both optical and magnetic
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sound. Although most 16/mm films from film libraries
are printed with optical sound, in some cases
magnetic sound reproduction is useful although not
essential. Magnetic sound reproduces at higher
fidelity than optical sound. The most comprehensive
type of 16/mm projector is equipped with optical

and magnetic sound reproduction and also has
farilities for recording magnetic sound. This
type of machine is recommended since it is possible
to record new commentaries onto existing films,

in a different lanquage. Fig. " illustrates the
layout and film path of a 16/mm projector.

Modern michines will accept spools of 16 mm film from
400 feet to 1600 feet in length with a maximum
running time (at 24 frames per second) of 45 minutes.
The same conditions for projection, as outlined

in Chapter Three (for slides) apply in general.

When using a 16/mm projector, ensure that it is
placed well to the back of the room and so arranged
that the beam from the lens projecting the image,
cannot be obstructed by the heads of the viewers.
Ensure that there is ar extension speaker which
matches the output of the projector amplifier,

sited close to the screen. Although modern machines
have built-in lowgpeakers for the sound, this is only

intended for pre-viewing a film in a small room.
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For the projection of sound films in a lecture room,
it is essential to have the sound source from the
screen end of the room. The projector®s built-in
loudspeaker alone would mean that sound would be
heard from behind the audience and at low quality.
Ensure that the sound level from the screen speaker
is at a sufficiently high level to be clearly

heard by those at the back of the room. Keep in

mind that people at the back of the room will hear
the noise of the projector much more than those in front
of them. Try the film out before a show, listening
to the sound from different parts of the room.

With modern 16/mm projectors, it is not difficult to
train an assistant to operate the machine. Instruction
manuals are provided with the machines, they are

very clear and usually in several different languages.
The decision as which kind of projector to buy

will depend on funds available and the needs of the
training manager. There are several manufacturers

of 16/mm sound projectors throughout the world.

It is best to check with the nearest photographic
retailer to find which makes are available. Specify
the local electric current supply details when
ordering. Whichever model is chosen, emsure that
adequate supplies of spares are available locally,

as well as serviging and repair facilities.




Only simple maintenance is needed for modern 16/mm
projectors which any non-skilled person can carry
out. Precise detail of this is given in each
instruction manual with the machine. Generally,
it is a question of keeping the film path clean, as we!' -

the sound heads and the projector lens.

8/mm Film Projectors

The standard 8/mm projector was developed originally
for the amateur movie maker. 1In 1965, the Eastman
Kodak Company introduced a new format for 8/mm film,
the Super 8/mm film. This employs the same width

as the o0ld standard 8/mm, but by re-arranging the
position and size of the sprocket holes, a 50% larger
picture area per frame was possible. This increased
the quality and definition of the projected picture
enormously. Since then, apart from the amateur

moving over to this new format, there have been

rapid developments in the design and production of
projection equipment for screening Super 8/mm film.

A number of existing hardware manufacturers produced a
Super 8 version of the endless loop, cassette loading
rear-projection machines. New machines came along,
capable of presenting up to twenty minutes of
programme from an endless loop cassette, with sound
and completely automatic. However, with a number of

different manufacturers, all making different cassettes

to contain the film, there is a compatibility problem.




Since each manufacturer's machine had a specially
designed cassette, only cassettes of that make
could be used on the machine. This was perfectly
acceptable in organisations using nonly their own
programmes. Beyonlthis use, interchange of
software is impossible without having the Super
8/mm film unloaded from one cassette and re-loaded

into the cassette of a different make of machine.

This operation is time-consuming and costly.
A few years ago, two major manufacturers introcduced
a new type of cassette, not of the endless loop

type, but simply a plastic container for a reel

of Super 8/mm film. This cassette was designed to
fit onto a new type of projector which automatically
threaded the film {rom the cassette to the take-uy
reel. Some machines automatically rewound the film
at the end of the reel. With few exceptions, these
new cassette projectors were designed for front-
projection only. The two standards of cassette

of the reel-to-reel type have been established

by the Eastman Kodak Company for one type, and

Bell & Howell for the other. One type is, of course,
not interchangeable with the other. This is a pity,
because it would have been far wore sensible for
these two large corporations to have agreed upon

a standard cassette and projector auto-thread to

create international compatibility.




Therefore, whilst there are a number of interesting
Super 8/mm endless loop type machines with built-in
rear-projection screens on the market, before
deciding to acquire one, careful consideration should
be given to:-
(a) The problem of cassette non-compatibilty
between the various different makes.
The special equipment and skills required to
load a film into any endless loop cassette.
This is not practical for the normal visual
aids u-‘t personnel and indeed, in the
industrialised countries, this process is
always carried out either by a speciabed
film laboratory or by the main distributors
for the particular make of machine.
Nevertheless, the Super 8/mm projector is an inexpensive
and highly portable machine for the presentation of
sound or silent films. There is a choice between
modern reel-to-reel Super 8/mm sound machines, which,
whilst not being of the cassette loading type, will
thread the film automatically through the picture
film path onto to take-up spool. There are a
number of manufacturers of this type of machine and
many of them produce projectors of this type capable

not only of reproducing the magnetic sound track carried

on the edge of the film, but alsc capable of recording

sound onto this track known as 'magnetic stripe’s
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Similarly, the new machines = eptins the Kodak

and Bell & Howell reel-to-reel cassettes respectively,
can be supplied with magnetic sound record/replay
facilities. This type of Super 8/mm projector is
recommended because the film is always protected

from dust by the cassette and there is much less

risk of mechanical damage, since the whole threading
operation is automatic. These machines are simple
to operate - even for a child. All modern Super 8/mm
projectors can be supplied with zoom projection
lenses as standard. Although a number of film libraries
have made some:of their titles available in Super
8/mm form, there has not been, unfortunately, a
significant quantity of titles of up-to-date sound
programmes in this form, the preference remaining

for 16/mm prints. This is a curious state of affairs,
sir.ce Super 8/mm colour prints cost less than half
that of an equivalent length of 16/mm; ar! modern
Super 8/mm projectors are capable of projecting a
large, brightly illuminated image, only slightly

less well defined than a 16/mm image. Education,
industry and commerce in the industrialised world

are much more interested in the new electronic
videocassette systems - yet these systems cost

at least six or seven times the amount of a go J

Super 8/mm cassette projector. (See Chapter Five)
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An Effective Use for Super 8/mm

Regardless of the availablity of training films

in the Super 8/mm format, the acquisition of

a Super 8/mm sound projector with recording
facilities together with a Super 8/mm film camera
can form a very useful tool for industrial training
when local subjects involving movement need to

be presented. with this equipment, it is

possible to film simple subjects in motion or
single-concept material. There are many makes

of Super 8/mm cameras to choose from. There are
simple, inexpensive cameras requiring no particular
skill on the part of the user as well as sophisticated
cameras with zoom lenses and macro-photngraphy (the
photography of small objects in large close-up)
facilities. No matter which camera is chosen,

they all accept a standard Super 8/mm film cartridge
containing 50 feet of unexposed film., The cameras
need no threading - simply drop the cartridge into
the film chamber in the camera and the equipment is
ready for use. Modern Super 8/mm film cameras are
also equipped with automatic exposure systems and

a notch in the cartridge of film automatically sets
the system to the correct exposure setting. Different
emulsion speeds are taken care of by the notches

in the cartridge. Throughout the world, there are
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processing stations for the most widely used Super
8/mm reversal colour film - Kodachrome II. The
cost of processing is included in the price of the
cartridge of film and processing usually takes only
a few days plus the delivery times by post. The
standard frame projection speed for Super 8/mm is
18 frames per second compared with 24 frames per
second for 16/mm. However, most Super 8/mm cameras
and projectors will run at 24 frames per second {f
required.

Once the decision has been made as to which equipment
is to be purchased- and this will depend upon

funds available and the work to be done - the

Super 8/mm system can be used for training., It is
important at this stage to recognise that film
production is a skill requiring professional
expertise and therefore, no attempt should be made
to 'make a movie' in the training ccntext. Rather,
the camera can be used for filming simple operations
which will be useful for presentation as a part

of a teaching programme, where the subject calls
for movement. For example, it is not very
difficult to film a scene showing an operator

using a lathe. Use should be made of close-up
detail and it is best to confine the action to

one planned operation. Several scenes of this

could be photographed from different angles, or
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perhaps, the sfame action could be repeated over and
over whilst the camera is runninqg the full 50 feet
of film, which at 18 frames per second will last
for 3 minutes and twenty seconds. When the
processed film has been returned by the processing
station it will be on a 50 foot spool, ready for
use. This spool will fit directly onto the
ordinary reel-to-reel projector or in the case

of the Kodak or Bell & Howell cassette machine,

it is simply fitted into the SO foot cassette

and is then ready for projection automatically.

The subject matter can then be integrated into

the particular training lesson and the film
sequence shown as a silent film, with the lecturer
delivering the commentary on the spot, or, providing
that magnetic striping facilities are available,
the film can be 'striped' and a commentary can

be pre-recorded, using the recording facilities

on the projector. In many situations, silent film
presentation will suffice. Pre-recorded films

can be very useful for group training where the
trainees may review the programmes as often as

they need in order to acquire information about
new skills.

The usual precautions regarding local mains current
should be taken before ordering this kind of
projection equipment. The nearest local photographic
dealer should be consulted as to the best available
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cameras and projectors, Ensure that there are
adequate local servicing facilites. Make sure that
at least two spare projection lamps are ordered
with the projector. Power for Super 8/mm cameras
is derived from small batteries which fit into the
camera which is thus self-contained. 1Tt is as
well to order a few spare sets of the correct

type of batteries for the camera.

Summarx

For screening motion pictures from the film
libraries offering professionally made industrial
training film programmes, a 16/mm scund projector
is indispensable.

A Super 8/mm projector and camera can be a useful
tool for the industrial trainer who uses it in
the simple manner recommended. The decision as
to whether tc buy a silent or sound machine will
depend not only on local needs but also on local
resources for applying the magnetic stripe.

The reel-to-reel cassette type of projector is

to be preferred because of its simplicity in
operation and safe film storage. The largest
volume manufacturer of Super 8/mm projectovs is
Eumig (Vienna) with world-wide distribution and
service. There are new developments taking place
in Super 8/mm machines by the Eastman Kodak Co but

these are 80 far available only in the U.S.A.
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FLECTRONIC MEDIA PART TWOH

The Videotape Recorder

TECHNIQUES AND TOOLS

This 18 4 recording machine, very much Dike o
reel-te-reel sound tape recorder. However, *hers
15 an additional recardina and vlavback tead
trqether with the necessarydoctronle circults

to allow an electronic recording of a TV picture
to be made. The accompanying scund 18 recorded
on the edge of the tape, whilst the picture 1s
recorded on the full width of the videntape.

The Videotape Recorder, known as a '“TR' can

be used In two ways:-

(1) A TV camera carn be plugged into a socket
in the VTR .and pictures of anything
appearing in front of that camera ar-
recorded. The scund is recorded vig
a microphone which is alsc plugged into
the VIR. This means that synchronous
sound with picture, either of people
speaking or commentary are recorded
simultaneously and immediately after
the recording is made, the tape is rewound
and the recording played back via a TV

set.

(2) Broadcast television programmes miy be
recorded on a VIR when it i: connected to
a special TV receiver/monitor which has

output sockets for sound and vision which

e
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through connecting cables are fed 1nto the
sound and vision inputs of the VTR, For
replay, similar connecting cables and sockets
carry the VTR picture and sound outputs

to the VTR,

VTR machines are available for recording in black

and white only, or, at a considerabiy higher price,
can be supplied capable of recording colour TV pictures.
With few exceptions, most of the industrial training
applications call for black and white recordings only.
When colour is essential, a considerably higher cost
for equipment must be provided for. Not only will the
TR colour machine be more expensive, so also the

TV camera for colour. Before discussing the practical
applications of VIR equipment in industrial training
it is as well to have an understanding of the problems
of compatibility between machines of different make

as well as between the broadcast TV systems throughout
the world.

Compatibility between different VTR machines

There are a number of different manufacturers of VTR
machines, employing differing tape widths and

standards both in black and white and colour. Some
machines use for example, half-incn width videotape,
others three-quarter-inch and the more expensive
machines use one-inch width. Generally, the wider

the videotape, the higher quality and higher definition

is the resultant recorded picture.
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VTR machines used for bhroadcast purposes in TV

stations employ o videotape width of two inches.

For industrial training purposes, the type of machine
using half-inch videntape is perfectly adequate with
a b'lack and white recording. Providing the VTP
machine is used solely for recording and playback 1n
one training location, no problems of compatibility

will arise. However, there will he problems in the

interchange of tapes from one system to another. This
means that a Videotape recorded say in the U.S.A. o©n

a half-inch VTR cannot be played back on a machine of
the same make in Europe. The reason for this is that
there are different TV s:andards between different
countries, much in the same manner that electric

mains current varies from country to country.

Without going into technical detail, there are two
colour TV standards in Western Europe - the PAL 625
line system and the SECAM 819 system (France). These
transmissions also apply to black :nd white reception.
Neither are compatible one with another. VTR machines
sold in cach area are designed to match up to the

particular TV system. In the United States of America,

a different TV system from any European standard is
employed - the NT8C 525 line system. When VTR machines
are to be used for recording broadcast programmes
(subject to local copyright laws) the VIR machine will
have to match the local TV standard. It will be seen from
this,that there is a serious problem of international
compatability in the interchange of information via
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VTR tape recordings. FEven when VTR machines are used
{or recording on-the-spot programme material with the
use of a simple black and white TV camera, videotapes
made can be replayed only on exactly the same make
and model of VTR machine. Even then, there 1s
sometimes a problem in reproducing tapes recorded on
one VTR machine to be replayed on amother 1dentical
VTR at another location. Sometimes 1t 18 necesadry
for a trained engineer to align the repraoducing
machine 1n order to replay a tape madé on a distant
machine of the same type. Therefore, as a programme
carrier for information in industrial training, for
international exchange, VTR is not recommended.
Motion picture film is an internationally compatible
carrier and apart frca 1ts use in a projector, film
can also be transferred to videotape for any local
TV system, providing there is a TV station within

reach with the necessary transfer equipment.

Practical Applications of VTR Systems

Providing it is used in a simple way for certain
industrial training applications, a black and white
half-inch VTR machine, together with a simple Videcon
type portable TV camera equipped with a zoom lens,
can be a useful. tool. The size of TV monitor is

a question of personal preference but an 18 inch
screen size TV monitor is recommended as minimum.
This is the basic equipment necessary for black and
white VTR.




The advantage of this system is that recordings < f
audio-visual material may be made then replayed
immediately. This may be of particular value 1n
Areas where there is no access to motion pilcture €5 0r
processing facilities, yet where there 1is a defini‘e
need to¢ record moving pictures for training.

The TV cameras supplied for use with these relati .y
low-cost VTR systems are very sensitive so that
pictures can be recorded without the need for any
additional lighting in 1nterior locations such as
workshops, factories and the like.

Suggested applications are:-

{1} Recording pictures of specific workshop

and machine operating techniques for
training. (most VTR machines in this
area are equipped so that commentary

may be recorded after the picture and

during a replay of the picture)

(2) Recording details of subjects which would
otherwise be impossible to present to a
group of trainees e.g. recognition of
faults during a particular manufacturing

process.

(3) Presming a talk or lecture when the
lecturer is absent. i.e. the talk is
pre-recorded by the subject expert in
sound and vision for replay at a later
time.
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{4) For training personnel in delivering
talks and lectures (see Chapter 2)
THE VTR can be used so that the trainee
speaker can record himself and afterwards
replay the VIR recording and by this means
analyse his performance with a view to

improving his presentation,.

{5) For recording group discussions e.g. after
a training course. Whilst it {s true
that this could also be done by simply
using a sound only tape recorder, in some
instances, having the discussion in vision
too, could be valuable, particularly where
other visual aids are being referred to,
such as Chalkboards, Flipboards and the like.
This kind of record can prove useful to the
training officer in analysing a particular
training course and its effectiveness.

Obviously, many other applications will occur for those

making use of VIR equipment.

Portable VTR Equipment.

Some manufacturers supplying half-inch black and white
mains-operated VIR also supply matching portable
VTR sets  These consist of a small battery-operated

VTR which can be slung over the shoulder, together

with a light-weight TV camera equipped with a

zoom lens. This equipment can be very useful

when recordings in the field are needed, which can




be replayed later at the Training Centre on ¢ he

larger mains-operated equipment .

Practical Hints

VTR equipment should be handled very ~arefully since

1t 13 complex and has delircate electronic components.
Ensure that any equipment t, be used 1n tropical
condi*iont will operate satisfactorily under such
conditions - many VTR machines will not operate
satisfactorily in high temperatures and humidity.

Make no attempt to produce material comparable with
professionally produced broadcast TV - rather make

simple use of the camera, remembering that editing is

not possible. Make good use of close-ups which are

much more meaningful on the small TV screen. While

most VTR TV cameras can be hand-held, wherever

possible make use of a tripod so as to record steady
pictures - a wandering view can be distracting. Maintain
and clean the equipment according to the manufacturer's
recommendations. Usually this means cleaning the tape
path and guide rollers. Take great care to avoid
damage to the video heads - these are extremely delicate.
The instruction book with the equipment will give full
details of this. Specify the local mains current and
local broadcast TV standards when ordering VTR equipment.
Check that servicing facilities are available from the
supplier. Make sure that supplier carries spares.

See that all connecting cables are supplied, finally,
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qive careful thought, before deciding to install
a VTR, to its real potential value in the
training set-up. Remember, although this kind

f audio-visual equipment is novel and has the
attraction of making local TV pictures, it is
verv much more expensive than any other aid so
far detailed in this Manual and equally, there is

very much more to go wrong. This is of particular

importance in remote areas where servicing in
the event of faults or break-down would be

impossible.

Closed Circuit Television

This is known as CCTV (an abbreviation) The
equipment consists of a TV camera which, in its
simplest form, is fed by cable into a TV monitor.
The applications of CCTV in the industrialised
countries is for example, in hospitals which
have medical schools, or as a 'remote eye'
watchdog in department stores or monitoring
industrial processes. All of these applications
make use of the TV camera to feed pictures of
whatever the required information might be, to
TV monitors - sometimes several in different
parts of a building, so that others can see

what is happening in front of the camera. The
value is obvious in medical training, where

medical students may see details of surgical techniques

without having to he in the operating theatre.
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CCTV as a policing system is also an obvious
application. However, in industrial training,

it may only be of value in a very large training
centre when it is valuable to transmit TV pictures
to a number of lecture rooms at the same time,

This technique requires more than just a TV camera
and monitor. When a number of monitors are to

be fed from a single camerag source, then additional
electronic equipment will be needed such as vision
and sound booster amplifiers. Should there be

a need for this complexity of installation, it is
essential that a CCTV engineering expert bhe consulted
and that proper planning, costing and training of

operational personnel be investigated.

SUMMARY

Whether VTR or CCTV is being used as an instructional
tool, there are a number of differences in technique
as far as an instructor appearing in front of the
camera is concerned. Talking to a TV camera is
impersonal and quite different from addressing a
group of people. Voice delivery is quite different,
in that there is no need to project the voice, since
sound is being recorded via a microphone close to the
speaker - often a small microphone worn in a sling
around the neck. White clothing appears too white

on a TV system and therefore, white shirts should
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not be worn - coloured shirts and clothing are to

be preferred. Since there is a television monitor
usually within the view of the speaker recording

his lecture, there is always the temptation to glance
at his own image in the monitors during a recording.
This must be avoided. Always address the camera
lens. References to detailed books on TV techniques
will be found in Apreniix A,

For the small Audio-visual training unit, CCTV will
probably be of little value. A VIR outfit may be

of value when it is difficult to make normal

motion picture sequences, say on Super 8/mm film.
However, all this type of equipment is much more
expensive than other audio visual equipment and

there 1is very much more service needed as well as

the greater possibility of the equipment being

out of action. Compatibility problems must also

be cormidered before making a final decision to

make use of VIR or CCTV. It is an advantage if

there is someone available with electronic experience
when these electronic systems are to be used.

When ordering VTR equipment, the supplier should

be consulted as to which spares to order at

the time as well as ordering adequate supplies of
videotapes. VTR and CCTV equipment depends upon

an A/C mains supply (except for the portable equipment
which is battery operated)
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VIDEOCASSETTE EQUIPMENT

Over the past five years or so, there has been a
proliferation of news reports and manufacturers'
promotional publicity on what has been termed,

"The Communication Revolution". All these

reports and promotions referred to the Videocassette.
Most of the new systems being promoted were really
only in the development stage and all of them

failed to meet the dates for general availability.
There has been something amounting almost to hysteria
in certain sectors of the training and education
fields in hailing the Videocassette as the answer

to all training and communications problems.

This is very far from the truth.

The Videocasstte is, in fact, a refinement of the
VTR. Instead of the videotape being carried on
spools, it is contained in a specially designed plastic
cassette, usually with the feed reel above the
take-up reel, all fitted and locked into the

plastic cassette. The Videocassette machine works

on the same principles as the VTR except that it

is only necessary to slot the Videocassette into

the machine (known as the VCR), tape threading

being automatic. This is much the same kind of
development as was made with Super 8/mm film

so far as the film container and automatic threading

is concerned. All VWCR machines now available are
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for colour recording and reproduction. They will,
of course record and reproduce black and white
prog rammes. VCR machines may be used in exactly
the same way as VTR machines. Some models of
VCR machines have built-in off-air UHF tuner units

with up to six different channels which may be

pre-set for local stations. This facility is

of value mainly for educational purposes, where
schools can record broadcast educational programmes,
for replay at times to suit their own curriculae.

It is also intended for a domestic market so that
users may record TV programmes of their choice.
These two applications are irrelevant in industrial
training.

VCR machines are subject to all the compatibility
problems of the VIR, From the different hardware
manufacturers throughout the world, there has emerged
twe main standards for VCR. One for Europe
emploving half-inch videotape in cassettes, the
other from the U.S.A. and Japan, using three-quarter
inch tape in a different type of cassette. One

is not interchangeable with the other. The

former is known as the EIAJ %", the latter as

the U-Matic §". Both types are now being

marketed in all parts of the industrialised world.
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Just as there is no international standard f.r
broadcast television or VTR there is the .added
problem of there being twr standards of VCR
cassettes and systems, The U-Matic type ig ¢
higher quality than the EIAJ and the equiprent

is more robust and troublie-free. But i3 is very
much more expensive. rtor example, one could

buy a 16/mm sound projector, an automatic slide
projector with sound tape synchronism together
with an overhead projector for a total cost
amounting to about half the cost of a YCR machine,
with a colour TV ronitor,  Add 4 colour TV canera,
then the total cost is prohibitijve.

For industrial training applications, the .nly
advantage VCR has over V'R is that tape threading
is automatic. Normally, black and white pictures

with VTR are adequate and keep within a reasonable

budget. With VCR, the machine is designed fur
colour and the cost of this is higher.

Whilst it is true that VCR machlnes are becoming
very popular in the industrialised countries for
use in schools, commerce, industry and even the
home, at the present state of development and
cost they would seem - be an unnecessary luxury

for the small industrial training unit. Whilst

millions of dollars have been ploughed into the
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development and production of VCR hardware, very
little capital has been applied to the production
of software programmes specially made for this

new medium. The present tendency is to have
existing colour movies tranferred to VCR cassettes,
the cost of which is quite high. There seems little
point in showing a good training film in colour

on a small TV monitor, when it can be screened by
16 or Super8/mm projector onto a large screen.

To transfer a motion picture film onto VCR cassette
requires specialised equipment to be found only

in large colour TV broadcast stations or in

special transfer centres in industrialised cities.
When more attenticn and cash is given to the
software production for VCR on an international
basis, when perhaps new programmes for industrial
training will be produced for VCR and made available
in all VCR standards, the system may become more
interesting for the industrial trainer. Even
existing tape/slide programmes with sound could

be transferred to VCR tapes. At the present time,
the promotion and supply and sales of VCR hardware
far outstrips the software supply and it may be
some years before the necessary libraries of

VCR software are available so as to make such a
system meaningful in industrial training. The

same problems apply to the newest form of electronic

audio-visual reproducer - the Videodisc.
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THE VIDEODL1SC

This system, as its name implies, is for the

reproduction of electronic TV pictures in rnlour
from a disc, much like a record-player. The
programmes are printed or pressed onto flat discs
like long-playing records, vision and sound

being carried on the dise. The player is connected
to a colour TV monitor and thus the information
is reproduced as a colour TV picture with sound.
The proposed advantages of this system are that
the hardware (player units) will be less costly
than a VCR and that the software will also be

much lower in cost and can be reproduced econ~-mically
in quantities just like sound record discs are
pressed in large quantities.

So far, there have been two systems of Videodisc
player - one which is electro-mechanical, rather
like a record-player. A pick-up specially
designed for video reproduction, reads special
grooves on the disc and thus relays the electronic
information to the TV monitor, which converts them
into colour pictures with sound. The second
system employs laser-beam technology in order

to '‘read' the disc. Both systems have been heavily

promoted by their manufacturers but neither is yet




commercially avatlable. It will probably be a year

or so at least, before the Videodisc is perfected
and on the market. Evken then, it will probably
only be nf value in the industrialised areas for
education and domestic use,

Recording by the user is not possible on Videodisc.

The system is for reproduction only. Here once more,
the problems of suitable software supply have not

been properly tackled. A great deal of further
thought, research, development and cash will have to
be put intc software for the Videodisc. Yet there
are obvious applications, such as sinagle-concept
presentations and step-by-step training programmes.
For the industrial trainer, it is hard to see at this
stage just how and where this system will fit in.

No doubt, when the hardware and software have been
fully developed and is commercially available, it will
be of value tc those with colour television, as a
relatively inexpensive means for presenting training
information vig the Videodisc. This can only happen
when suitable industrial training program-es on disc
are available on an international basis.

Meanwhile, the small industrial training unit would be
well advised to keep to the more conventional and
proven audio-visual aids which have been detailed in

the preceding chapters of Part Two of this Manual.
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AUDIO VISUAL TECHNIQUES
FOR INDUSTRY

PART THREE

APPENIES

A. SELECTED BOOKS AND PERIODICALS:
B. DisTriBuTORS OF Books AND PERIODICALS,
C. INSTITUTIONS AND ORGANISATIONS.
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BOOKS AND PERIODICALS

Der Osterreichische Schul funk, monthly, ena IV, Argentinierstrasse.
( Funkhaus).

Dia-Revue: enseignement et vulgarisation des sciences par la
diapositive et la photo, bimonthly, 17 Belle-Voie, Wavre, » - .-,

Enseighement des sciences, librairie Hermann,
115, boulevard Saint-Germain, Paris-éte.

Ingenieurs et techniciens, monthly, 30, rue Tronchet, Paris 9e.

Radio et TV, monthly, Editions Chiron, 40, rue de Seine, Paris bte.

[
Die Umschau in Wissenschaft und Technik, fortnightly,

Frankfurt am Main, Stuttgarter Str. 20/22.

Hobby Club, quarterly, Van Miereveldstraat 1, Amsterdam 7,

Matualidades y cotos escolares de previsifn, monthly,
Manuel Silvela 4, Madrid.

Lehrerzeitggg, weekly, Zurich &, Stauffacherquai 36,

Information bulletin of higher and specialized education,
monthly, Mezhdunarodnaja Kniga, Moscow, G-200,

Teacher'sAsgzette, 156 issues per year, Mezhdunarodnaja Kniga,
Moscow, G-200,

Journal of scientific and applied photo raphy and cinematography,
bimonthly, Mezhdunarodnaja Kniga, Moscow, G-200.

Instruments and techniques of experiments, bimonthly, Mezhdunarodna ja

Kniga, Mosecow, G-200,

Young technician, monthly, Mezhdunarodnaja Kniga, Moscow, G-200.

London science teacher, quarterly, H.E. Knock, Esq.,
17, Salcombe Gardens, North Side, London, S.W. 4.

Technology, weekly, The Times, New Printing House Square, London,
E.C. 4.
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American journal of physics, monthly, Ammercian Association of
Phvsics Teachers, American Insitute ot Physics, 335, East 45th Street
New York 17, N.Y.

Industrial research newsletter, monthly, Armour Research
Youndation of Illinois, Institute of Technolcyy, Technoloxyv
Center, Chicaxgo 1b, !11.

~cience education, 5 issues per vear, National Association for
Research in Science Teaching, Council of Flementary Science
[nternational, (.M. Pruitt, University of Tampa, Tampa, Fla.

Spousor's guide book, Future Scinetists of America, NSTA,
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Ustniay Eduoral Lamada Urugusvs, S A Librenia
Losada, Maldonado 1902 Colonis 1340, MONTEVIDBO

USSR Mahdunarcdnas Kage, Moswva (G 200

Venkrvuia Linecria Historis, Monias & Padre Sierrs,
Edihow Oeste 2,0 * 6 (frente al Capitobio -, spartado de
cUrren 71130-101, CLARACAS

Viri Nam Rarvwite o, Labrawre paperene Xudn-lhu,
-ty e fu-iha, BP oasy Salcon

Yueaniavia Jugoshovensks Knjiga, Lerange 217, Booorar
Drrravia Zalotba Slovengye, Mestn I'rp. 26, 1 SUBLJANA

Rervatic or Zatme  la Librain-, Institut nsuonal
Jd'ttudes pobuques, B.P. 2307, Kintasa, Commusnon
natinaie de ls Republbique du Zaire pour I'Unesco,
Ministere de 'éducstion natsonale, KINSHASA.



INSTITUTTONS AND ORGANITSATIONS

INTFRNATIONAL UNION OF CINEMATOGRA-
PiliC TECHUNICAL ASSOCIATIONS (UNIATEC)
NATIONAL MEMBERS

Tie UNIATEC was constituted 1n 1957 at the Tnua
internstional Congress on Film Techniques 1n Wur-
saw, .3 alms neang defined a8 (1) to develop the
orporate spiT.t and co-operation among its mem-
wrs, 2] 1o encourage nternational co-operation
i fdm techniques by the exchange «f information
and, more particularly, by the orgamzing of In-
ternationa! Coiloquvs and by reciprocal visit of
technicians frorm. the various countries, 3)toen-
couraje the setting-up of national associations of
fiit technicians in the countries where these do
not yet exist, {4) to encourage studies for the ad-
vancement of film techniques, and to support any
efforts undertaken in the direction of standardiza-
tion,

The Uninn is open to all assoclatione {or spe-
cialized secions of associations) of film tschni-
cians whose alms are confined to work and discus-
s.on of a technical nature.

Secretariat: 82 Champe- Elysées, 75008 Pars,
Frarce,

The information given hereuftsr is in ths form
supplied by UNIATEC.

BELGIUM

Commsnion supérieure technique belge - Cinéma-

theque de Belgique (Sidge social) 33 rue Ravenstein,
Bruxelles |, (addrese correspondencs to): Labora-
toire Daseonville, 133 ruv Barthelot, Bruxellesl$,

BULGARIA

Institute for Scientific Research in Cinematography
and Radio, 2 rue Budapeste, Sofia.

CANADA

National Film Board, P.O., Box $100, Montreal 3,
Quebec,

CZECHOSLOVAKIA
Ust?edn! Feditelstvl Coského filmu, Jindridski 34

Praha 2

Vizkumn§ Getav svukové, obrasové a reprodukin{
techniky (V. U. Z.0.R. T. ), Pisedekd €8, Prahal
{Bmichev)

Interkamera - Centre for International Co-opera-
tion in the Field of Audio-Visual Engineeriag and
Art, Konvitskd 5, Praha |
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DENMARK

en Danske Sexticn Nordisk Fdm og Gjernzviinan
on, Statens Fumcentral Vestsrgade 27, Kubenhiavi K

FRANCE

Commission supérieure technique (C, S, T. ). 92
Champs-Flyséens, Paris &

GERMANY {Democratic Repubiic;
Wiasenschafti.ch-technischer Lieirat dea b .in wesens
der DDR, DEFA Zantraistelie fir Fumtectun.a,
Grosa- Hariiner Demm 81, 1197 Beriin Johannistha.

HUNGARY

Optica) Axustikal es Filmtscnnikal Egyeswst, Vi
Ankerkoer 1, Budapest

TALY

Aswe0cC.azi0n8 tecnica [talilana per la cinematogra’ia
A. T, LC.), Viaie Regina Margherita 286, Roure

KOREA (Peopie's Republic)

linion of Korean Fium-Makers, Pyony- Yanyg
MEXICO

Sindicato de Truoajadores Tecnicos y Manuaies de
Estudios y L.aboratorios de la Produccion Cinema-
tografica, Versaliee Num, 27, Mexico 8 - I, F,
POLAND

FumowyQOsrodek Dosciadczalno Usiugowy (F, O, 1, U, ),
Ul. Dominikanska %, Wareszawa 25

ROMANIA
Aesociata Cineastilor din Republica Populara Ro-

mina (A.C.LLN, ), Stre, Gheorghe Gheorgiu Daj §3,
Bucarest 1

SWEDEN

Svenska Filminstitutet, Borgvigen 1 - Box 27128,
10252 Stockholm

TUNISIA

Association des cindastes tunisiens, c/o Maison
de la Culturs, 16 rue Ibn Khaldoun, Tunis

UNION OF SOVIET SOCIALIST REPUBLICS

UmSa of SBoviet Filmmakers, "Scisnce and Techai-
que’ Section, 1) Vassilievekais Street, Moscow

Nautchao lsledoviatelsky Kino Foto Institut
N.1.K.F.1.) Leningradski Prospect 47, Moscow
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UNITED KINGDOM OF GREAT BRITAIN
AND NORTHERN IRELLAND

Cinematograph Exhibitore' Association of Great

Br.tain and Ireland, 22-25 Dean Street, l.ondon
W, 1

Britisl Kinematograpti, Sound and Television So-
clety (B, K. S. T.5.4, 119-112 Victoria Houee,
Varnon Piace, London, W, (", 1

UNITED STATES OF AMERICA

Society of Motion Picture and Television Engineers
i5. M. P. T, k. ), 9 Eaat 4ist Street, New York, N.Y. .
100017

YUGOSLAVIA

Jugoslavija FUm, Knes Minailovs 19, Beograd
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biernations. L oulicid I tofacationa,

Media JCEM T Nationa, drdanches

e Councl was founaerd o 1950 under the nane of
thie internationsg. Couticld for bducationai Fuins, in
order to cope with the wide range of educationa;
media for which its nationa: organizstions were
responsibie. The name was changed .n lybblotne
Internaticnai Council forthe Advancement of Audijo-
visuai Media in Education, and in 1970 to s prew-
ent Litie. Full menwersiup is open ta one person
{rom eacn country conipetent to represent (Le na -
ionds orgamzation {or production, distribution and
use and or anformation on nodern med.a for € fua-
cation. Theobjectives of ICEM include topromute
wurid-wid® contacts, to provide an internationu.
channe. for an exchange of viewa and experience .,
tne fieid of educationa; technology, and tu promote
a better integration and use of all mode rn media in
education.
Secretariat 29 rue d'Uim, 75 - Paris o.

ARGENTINA
Mrs. E. Sanez de Mendez, Departamentu de [‘ech-

no.ogia Educativa, Miniateriode Educaci6n, Lavaile
2634 - 20 Pi1so - Buenos Aires.

AUSTRALIA

Mr. D.W. Hoed, Education Liaison Officer, Can-
berrs House, Maitrevers Street, Strand, London
WC 2 R 3EH, England.

AUSTRIA

Dr. F. Hubalek, Bundesstastliche Hauptsteils fur
Lichtbild und Bildungefilm (S.K.B.), Sensengasse
3, A 1080 Wian 9.

BELGIUM

Mr. J. Sauwen, Service cinémetogrephique, Minia«
tore de l'educetion et de la culturs frangaise,
7 qual du Commaearce, 1000 Bruxelles.

Mr. E. Hambrouck, Service cinémetographiqus,
Ministere de 1'education et de la culture flamande,
7 quai du Commercs, 1000 Brussllss.

CANADA

Mr. W. Jobbins, Netional Fiim Bosrd of Canada,
1 Grosvanor Square, London W1X OAB, England.

DAHOMEY

Mr. C. Princs-Abodjan, Servics des moyens sudio-
visusls, Ministere de l'¢ducation nationale, Porto

Neovo.

DENMARA

Mr. A Jepwen, Sletens Fumcentra., Vestargade
20, 1406 Copenhagen n.

FINL.AND

Miss V. ['vivone, \'n.tmn\lpﬂuumnhuv.luunuunll,
Buwvardi i7 A 14, 0uldy He.sinmi 12,

FHANCTH

Mr & l.efranc, Office (rangais dea techniques
shaiernes G education UF KA T ME, Zyruad lim,
Ty - Paris )

FRDFRAL REPURLIC OF GREHMANY

bDr W, Cappes, lnstitul f8r Fum und Bud
Winsenscnaft . W L ), Havaria - Fum-Pats 4,
8044 Lrunws,d, b. Munwcn.

DEMOCHA 'l HEPUBLIC OF GERKMANY

Deutaci.ea pauagogisches Zentraisnstitat, Kraussn
sirasse 8, Vs Her.un.

GHANA

Mr. Nyatepe-Co, Gnana Netiona. Auciovisus)
Uentre, Ministry of information, P.0. Hox 745,
Accrs.

GUATEMALA

Mr. A. Matute, Audiovisuai Centre of the Univer-

sity of San Carios, Cuildsd Universiteria, Zona 12,
Gustamela.

HUNGARY

Mr. J. Duex, Commitise for Audio-Visual Media.
Martinslli Ter 8, Budepest V.

JAPAN

Mr. T Moriwski, Jepan Audio- visual Educational Ae-
asociation (J.A V. E, A.), 16 Nishikubo Sakuragawas-
cho, Shiba, Minato-ku, Tokyo.

KUWAIT

Mr. Al Rashesd, Audio-visual Aide Deparmment,
Ministry of Educstion, Kuweit.

LUXEMBOURG

Mr. E. Kohi, Centre sudio- viewel, Office du (ilm
scolaire, Welfardange.

MADAGASCAR

Mr. Ramalendjoana, Minisiore des Affaires cul-
tursllss, Direction généra.s des eservices scade-
miques, Direction de l'snssignement du ler degre,
B.P. 267, Tenanarive,
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MEXICO

Mro ocauiver Y Fuentea, Lns!i'uty [atinoarn,e faCalo
de . Communicacion Fducative HAOE ), (reme o
Mexico, Apartado posta, 18862, Mexico Id, ) ¢,

NEVHE HLANDS

Mr. J ML L. Jungtioed, Neder.ands inetatuat vour
Aaudivvieuaie media (N. [ A M i8S Swee,Luex-
iein, Postbus 6426, The fiague 2078,

MIHWAY

Mr | Fanavo,, Statena Fumcentreai, Schwanaens-
gete 6, Oesio |

POLAND

Mra. ¥rooe.-Koblswsua, Instytut pedegog.xi, U,.
Gorogsewains §, Warsaw.

PORTUGAL

Mr. A O lLeondss, Institute for tha Audio-visuas.
Media i Education, Hue F.orveis Espanca, Lisvon’

SWEDEN
Mr Haneaon, Utbudningeforiagst, Fecu > (o4 'Y
Sockhoim 32,

SWITZERLAND

Mr. K. Hesrtmann, Ceintra.e du {am  ecoiaire,
triacnetrased 21. Cii JUU0 Barne 9.

TUNISIA

Mr. M. BenA m.a Secretsire yénéra; de i’'institut
des aciancesde i'¢ducation, 17 rue Fenelon, Tunis.

TURKEY

Mr. K. Erden, Educationa: Aids and Technicai Co-
operation, Miniatry of kEducstion, Arkara.

UNITED KINGDOM OF GREAT BRITAIN
AND NORTHERN IRELAND

En‘lnnd Dr. J.A. Harrison, Educational Founda-
tion for Vieual Aida (E. F.V.A. i, 33 Queen Anne
Street, Londoa WIM OAL.,

Scotland: Mr. Macluskie, Scottish Film Council,
16717 Woodside Terrace, Glasgow C3.

UNITED STATES OF AMERICA

Dr. Anna L. Hyer, Division of Educational Tech-
nology, National Education Associatiom, 1301
Sixteenth Strset, N. W., Washington D.C. 20036,
YUGOSLAVIA

Mr. R. Jskovjlevic, Educationsl and Cultural Fiim
Centre, Marsala Tita 3, Belgrade.
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The fouowing nformation 18 1n the form aup-
plied by ISFA

‘Teprnes, 73 -

ARGENTINA

Investigacionea Cinematograficas de la Univerei-
dad de Buenoa AN.res, i'eru 222, Huenous Aires
Director Mr. Aido-Luis Persano.

AUSTRA LIA

Commonwealth Scientific and Industria. Research
(rganization, {14 Albert Street - P. O, Box 89,
Fas! VMe.bourne (Victoria; - 3002. Secretary (Ad-
iunistration; Mr. 1. G, Wilaon, Officer inCharge,
Fuam Lnat

Mr Stsn'ey T. Evans.
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Czechos. oves Sc.ent o Fiomo Asaoc.ation,  at
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én, Broo
FRANCE

K Avenue
Presigent Dr Ber-
Jean Panieve.

Do ant e CIinémal GETAp e Be s Pl ue
Har.s L.

Pnrecor  Mr

s e ieE, 1) -

Sard Vaosno.en
FroobBAL REPUBLIC OF GEEMANY

s ital Nr den wasaens. caftachen Fum, honnern-
stieg 3, 14 - GBttingen. Director  Proleeaor
Lr. g Gutthard Wo.f

DEMOCRATIC REPUBLIC OF GERMANY

Nationale Vereinigung f - den wissenschaftlichen Film

in der DDR, Ait Newawes 116/118, 1502 - Pots-
dam Babeisberg. FPresident Profassor Woligang
Bethmann.

HUNGARY
Nationa] Hungarian Commirtes, Magyer Flm #s

Mtveezok Szovetsege, Gorkij Fase: 38, Dudapsst
VI. Presidemt. Mr. Agesten Kcllanyi.
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larae. Scientific Film Orgamzation, B ooy B 718,
lerusalem (heirman [r i Happert

Y

\ugon tmrione e 1ana de i ineimmatografie xaentifica,
..a AVfonas Herelh 50, Home P’resident Pro-
‘vugw Albert: Stefane .l

| AR

e iapms v oence P inetityt, o, 0 Burugldai
wareda, oty wia omu, Towyo trirector W
wtir P amonaye  Exscutive Director Mro »anui-
chire Kanzewa ¢

tiea s

PEOPLE'S HEPUBLIC OF KORFKA
Korean Sctentific Fim Aseociation, Pyong Yang.
NE THERILANDS

Nether ande Scientific Film Associstion, Henge-
vaidatraat 29, Utrecnht Secretary e H o,
Schuuremas

PHIIL TP PINLS

Ihe sciemtific Film Association of the Phuiippines,
. o Nationsl Science Devalopment Bosrd, P O
Hox 1596, Menila Ksecutive Secretary Mr
AMauro .. Gonsalee.

POLAND

Polish Scientific Film Associstion, Al

dowekie 45, Wareew. President
Jacuby.

Ujes-
P'rofessor Jen

ROMANI1A
Studio Cinemnstografic Alemandru Sehia, B-dul

Avistoriler 108, Bucharest. | $.F. A. Delegats.
Mr. jon Bosten.

SPAILN

Asaociaclion espafola de Cine cisntifico, Patronste
“Juan de la Cierve'', Serranc 150, Madrid 3.
Presudent Mr. Quillermc F, Zuniga.

UNION OF SOVIET SOCIALIST REPUBLICS
Association of Filmmaksrs of the USSR, Vaseuliev-
sekays 13, Moscow, President of the Hoard: Mr.
Lev Kulidshsnov.

UNITED KINGDOM OF GREAT BRITAIN
AND NORTHERN IRELAND

The British Industrial and Scientific Film Aseo-
cistion, 193/197 Regent Street, Londoa WiR T WA,
Director: Mr Keith Bennett.
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UNTUED STATES OF AMERLC A

Armerican Senc® Fum Aessociation, 7720 A . scon-
#.i Avenuys Retheada, Maryiend 204614 President
Mr i»ns.d A Henamun

He Gt AY

Cam Ao Urosuese de Cane crentfico, Taar il
Coaeatud 1929, Monre vt P'reaident Mr le-
Ce L erCuprio teoerss Secretary Mr Desescri-

Hat et

[ r~~n"mnmn‘ Metern

(1 HA

Profess.r Nicoans ¢+ owslor, Minidterio de Fiaca -
s, LhrecriAn Nacihnel e boatenaion | uiturt.
i6 - 470W, Mariano 11, Havana

ME X O

ME caeding Gome? Gonoez, hire tor de latune -
ater s \Mexicana, instituto “actonas Je Antropo-
.oxia e Historia, Departernent . de Pragocion vy
Diffumidn, Cordobe 45 Mexic s Ut F
SWITZFEHLAND

Mr Hene Schacher, ( otorn et dactey o Lr e
de e opperient de inf rrat. o audico v e € 1Y,
Avenue o "penex, 104 - B ib.ens Va
VENFE/UELA

Dr. Marcei Rucne, ithireci 1 7 he Yenezue.an

lnatitute of Scientific Hemen . Jimustey ol Heaith
and Sociai Aseistance. Aps ta... 1827, Cerecee









