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ThL current unphasls on SLIf -paced mdwidualilud umrgmon wnhm thc Air loruc 15 ol.en

pre duumn upabllnm of many hasus -

Approach .
- . N > Y

The visuals used in carrels 1n learning centers are nopmally produced in one of tliree ways. They may
he photographs of objects or procedures. They may be frawings rendered by a graphics specialist. The
third ‘type. and the one of particular relevance in this rpport. are -the images that can be prepared on a

typewrtter These would be questions, verbal mstructions.
can be prepared hy typing. Winle this type of slide is
requred m indwvidualized mstruchon warrants spending

outhnes. key points. or any other content that

cpmmon 1n briefings, the large volume of them

considerable time and effort in developing an

eticient and etfective method of producing them rapidly ypt with acceptable quality.

I
3

Results e

. 7

SWathan this context. this report describes some techniques that might facilitate the production of
mstinetionad shdes for use in trmming progaams. The mformpation 1s organized into initial sections describing
formatting and the preparation of copy for slides followell by sections desenbing how this copy is used in
the preparation of shdes utihzing (a) ortho or high conrast film, (b) diazo type materials. {¢) double
expostrres, and (d) pestuve slides. Tlu final chapter descnbes the captioning of photos-as a technique for
producing instructiona] sequences. .

\ consistent effort was made to avoid placing excegsive demands on graphic specialists by utilizing
the shills ot typists 1 producing narrative 1mages. and tp lmllIC photographic techniques in illustrating
objects and procedures. S8 e

-

Conclusions

It 15 urged that production techniques be deseloped{that utilize all three specialists (typists. graphic.
and photographic) rather than concentrating on a single type of imdget This will result not only in variety in
the training program, but will alsofoster economy and incr¢ased efficiency.
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TECHNIQULS FOR GENE RATING INSTRU (TIO\IAL/SLIDLS
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l. INTRODUCTION /
The current emphasis on self-paced individuahzed instruction within the Air Forcj is .often
accompanied by a massive mcrease m the number of slides required. Whether uged in prenarrated slide ©

sequences or other forms ol mediated mstruction, shdes are being requiredin nuwmbers that far exceed the
‘ production capabihties ot many bases. This report 1s an attempt to suggest production procedures and
technyjues that nught faahtate the meeting of these requircments without \cchivL cxpmdlturc of money

and/or manpower.

Instructional shdes can usually be cl.:s:.nlud o three types: (1) text
Textual sldes present words, phrases, and sentences. Graphics slides
schematies, diagrams. line drawings, cartoons, and ilustrations. Photos in
made ongmally with a came ra. Without attempting to make mutuafly exclu
classitications are used here to detine pnmarily the skills of the persons gene

,
hal, (2) graphic, and (3) photos.
bresent graphs, tables, charts,
tlude all the slides and pictures
sive verbal definitions, the ‘three
rzuing the original material. The

text shdes may be created by a typist or a person using lettening devices. Graphic material nsually involves

the talents of a graphies technictan or lllllstrdmr Photos are created by
techmeans

The mtial discusstons in this report are directed at the generation ‘of

Captioned photos are covered i the final section. It is urged that prodne i
utihze all three types of ymages, rather than concentrating on a single |t
variety but also m economy and effectiveness. The ultimate critenon is ha
will be cost etfective in meeting defined training objectives.

Tlus report assumes that the sl 'es are being developed in accordance

photographers and photo lab

text and smnple Eraplm shdus
n techniques be developed that
yipe. This will result not only in
the final instructional package

with established instructional

swatem development procedures including the csmbhshmcm of training objpetives and the specification of
the task to be performed, the level of performance and the condmons under which the task will be

performed, /

Within this context. the intent s to describe some techniques fhat mi 'ht facilitate the production of

unstructional shides for use i trammg programs. To accomphsh this. the information is organized into initial

sections descnbmg formating and the preparation of copy for text vshdus. followed by sections describing

how' this copy would be used 1n the preparation of slides utilizing (3) onho or lngh contrast film, (b) diazo

- type matenals. (¢) double exposures, and (d) positive slides. This ﬁn.ﬂ sectibn describes the captioning of,

. ) phnlox Js lu.hmquc for producing nstructional sequences. / '

A comsstent effort was made to avord placing excessive mluz\unds on graphic specialists by utihzing
the shlls of typists prndm,m narrative unages., and by uthapg photographic techniques in illustrating
procedures and objects. 1t is urged that prodlu.non technijues bi developed that utilize all three tvpes of
speciaists rather than concentrating on a single type of unage. Tins wnll result not only in variety in the
trainng program but will also foster economy and increased el'l‘luency.

S

° ° 11, FORMAT
There are no hard and rast rules govergmg the format of a slide. There are some general rules,
however. that do tend to merease their effectiveness, One googd gude 1s to heep in mind that every visual
should present one clear, conaise 1dea. |
. The mtormation presented by a shide is lmnted by sevefal factors. Thé physical size and shape of a
shde s a key lmutatton. The common 2 by 2 slide 1s two 1 JJigs square butithis includes the cardboard or
plastic mount. The size of the image 1s 24mm by 36mm. Ting means that the wmage projected has a 2- by
3anch aspect ratw. e, for every 2 mches in one direchion there are 3 inches i the other. In TV, movies. or
filmstnp the aspect ratioas 3 by 4. which really 1s not markgdly different. However, all TV, movies, and
tilmstnp are honzontad e . longer than they are mgh. For sunphcity here, we wll assume that the slide
will he projected as a honzontal. There are many practical rgasens for using only horizontal images. Some
5
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— tages aee ahittle awhward to make as horizontals, but this format should be used whef at all possible. One
of the paradozes of our culture s that TV and movies both present only horizonté] images. yet books.
presefit verticals as a rule. the tranyition is some times ditficult. A
The, major task is to make the information readable. All too often there is a tendeucy to put too .

much information on a slide. There are also many times when the information is fiot arranged ih a
tunctional way. For example, a'slide with only one tong line of type on it may have letters 100 small to read
even though it has only a few words on it. The same is true of a tong vertical list of words 6r numbers, The
informatian tQ be presented on the slide should be arranged so that it fits the 2- by 3-inch “*box™ that is
being used Like any other package. the material has to be folded until it fits the box. If it doesn’t fit,
something fias to be disearded or put in another box.

y

One rather simple way to accomplish this is to diaw a box 2'inches high and 3 inches long on typing
paper. The matenal has to fit within this box. As a rule, this would mean that about 6 lines of type, could
be used with euch line having some 26 letters. This allows for borders and some double spacing. If the
information cannot be put i this boy. it should be broken down into more than one slide. These boxes
hold about as much as the audience n read. Do not forget that the briefer is closer to the screen than the
audience It mught be large enough for the briefer to read, but the back row of the audience is further away:
fu canels where there is only one person Teading the screen, that is still about as much as can be read at a
e It more mformation is displayed on the sereen. the viewer will be so busy reading that there will not
be tme to hsten. Generally the visual summarizes or emphasizes the narrative. Care must be exercised to
mahe certan that the visuals do not compete - for attention with the audio.

There are many mechanical ways of drawing shese 2- by 3-inch boxes. One way is to literally draw the

boxes on ty pig paper. However. it is difficult for the photographer to include all of the typing without

. also ncluding the box. so this procedure is usually, used for only the first one or two stides. If an ortho film
stuch as Kodalith is to be used in the photography . the lines can be drawn or printed in a light blue. Ortho

film does not record ¢ertamn shades of blue, so the blue lines are automatically eliminated when the pages

are photographed. Anothier variution is to draw a rectangle on a piece of paper and place typing paper on

top ot 1t and put both in the typewriter. If the lines are dark, the outline can be seen through the typing

paper. A 2. by 3-inch hole can be cut in 2 sheet of paper and used as a check after typing, Also, a2 by 3

box can be drawn on transparent film-or one could be made using vugraph material. Initialty. though. more
. determmation than mechanies s needed to keep within the limits. After getting used to the limits, it is casy v

and the fegability of the visuals iswewarding, - o

,

This deseniption of using a 2- by 3<inch boy assumes that a L2 point or elite type is being used. If the

type is larger or smaller than this. appropnate adjustments in the size of the copy must be made. It the

typewrniter has proportional spacing there will be ore than the 26 letters on a line, but the overall ength

- ot the hne should be such that it fits withm the 2- by 3-inch box with adequate margins. Naturally, if g
headhiner or pressty pe e ttenng 1s used. the copy would be considerably larger than 2 by 3 inches.

However, the general considerations of format and number of lines. ete., remain the same. It is the

feaibility of the final projected image that we are concerned with. The 2- by 3-inch box is just-a mechanical

. contavanee to aid 1 producing readable inages. If a good 12 point or clite type is used. limiting the

message to the format of a 2 by 3 boy on the typing paper can produce an acceptable legible slide.

Attempting to put more content than that on a slide results in print that is too small to be read
comfortably

HI. PREPARATION OF COPY

There are many ways of preparing copy for slides. As suggested in Section I, one very efficient
method is to type the copy. When this is done. considerable care must be taken in selecting a typewriter.
Frgures | through 7 present samples from different styles of type and different models of typewriters.
(These samples are enlarged so that the lettering is approximately the same size as it would be on the screen : .
m & carfel.) It wall be noted that the fegibility difters markedly from sample to sample. Since: these images

were photographed and printed as a set. they are probably more similar than they would be if they were

photographed at different places and at different times.
»

'

6

ERIC

Aruitoxt provided by Eic:




< . -
-39)umad £y s3sodwio) ‘jreq SutdA) JW-1 I-N(Y 7 2181 /

. toamm leurd
©uonepiep/Isay
:o;mo;;:m:d 10128 4-1509)
al. lJuap| 1033841509 .
. TR T
uoneniu|

SANOLSITIN 1S0D LrO




“1umadA) SURIPS ‘freq SusdAy (71) e Sy © amsiy

%&QQMEQNGQ@M
UOLIVP LIV /283
ﬁoﬁﬁ@bs%gﬁsdxw J04ODL -1 807
UOLIDO L 1QUDD T A01ODJ~-]180)
(D TLADY 2aNI0I23 1]
UOLIDIL UL —

8
. 11

o

SHANOLSATIN ILO




T
. 3aodoy TeUTd
| ﬁoaumﬁaﬁm>\umMH,
coaumuamaucmzo 103084-31S0)
coaumUHMHucmvH 10308~ umoo
| MIOTADY muzumumuaq
‘UOTIBTIITUT

 SANOLSATIN ILO




“22)umad L) oupoapd freq w-._ar.: (T1) 20200y g oundig
N f .

j40day |eulq
| - uolLjepLiep/assl
._coppmgpmpu:m:o 4030e4-1S09) / |
UuoL3edsLjL3usp] 4032e4-3S0) ,
| © M3LA3Y Bunjedal]
coﬁumpupcw\

muzo»mu:z 58 100 5

- \l e
Yol
” \\\




~ 'WNSd — 2ABnoaXg WAl ¢ ansLy

~ 3xodey (euryq
| UOT}epPI[®A /3SOT,
coﬂmo&ﬂﬁms@ I03}0® J-3S0"N
‘UOT3edIJTI3UaP] JI03}DB J-3S0")
. matA9Yy 9IN} eI}
. uoljerjrug

1i

SEANOLSHETIN 1SOD LIO

11




3 !

- h

Two speaiic points ment emphasis Eust. sorhe type is more * forgiving™ than others. Those types
having even. bobd Characters will be legible even if ‘photography is slightly off. Those types with narrow
fnes will probably dismtegrate noticeably if the posure or focus is off even-slightly. Second, it is a
mistahe to assume that large ty pe provides better 1tographic copy than small type. It is thé evenness-of . .
the letters that 15 important. not the original size. The size of the letters on the screen is determined more T
by the positon of the camera 'than 1t 1s by the size of the letters being photographed. Bringing the camera
close o the copy muakes the lettess on the sereen large. It the original type is good and clean. the type can

. be enlarged muany times and sull be very readable. Large type is seldom clean, solid. and well spaced. This is

: cawsed by the mechanies of typing A letter 1s created by striking a key against the paper that is supported

Py the platen Sice the platen 1s 4 oy linder. if the key is very large, the top and bottom edges do not strike

the paper as firmly as the center portion. Big bold type is very legible and makes good vugraplis, but

enlaramg 1t photographically emphasizes the unevenness. Figure 6 presents one saniple of this type. Even
though not enlarged as many times as the other samples, it still suffers by comparison.

One important charactenstic of narrative slides is the form of the individual letters. On all of the
Frgures 1 thuough 6, the edges of the letters tend to be rather rough and uneven. On Figure 7 the individual
letters are more regulir. The copy for this figure was made on a Headliner. It does produce much better
-copy. However. a trade off must be made between this additional quality and the cost involved.
Conventiondl typmg 1s cheaper and taster. Sinee it is fast and easy. changes in the copy can be made even if
oresults e sen pig the entire slide. As a result. the content can be kept current and precise. It is not a
matier o1 tiying to use something that 1s cheap and looks cheap. It is a matter of using a technique that is
"appiopnate o produce visuals that facilitate leariing. If the increased sharpness of the lettering increases ‘
. the cost wathont producing o commensurate increase in learning. it probably should not Ye required.
v ,

“Figure 8 presents the same message typed i two styles.  Normally. the message is more readable if
the lower case fetters are included W lle using all capital letters is common on briefing slides. the style is
not recomenended tor nstractional shdes. ! co .

Oun vharts and graphs and on capuioned phiotos. farger type is usually required since the original art is
. © aree Most of thus can be done with such techniques as Headlmers. LeRoy lettering sets, or Compositors.
For the fess expenenced. there are several varicties of press types that produce quality lettering. Such

devices. as the Reyvnolds, Leteron, me very convenient and require little graphic training.

One pamnt that needs 1o he te-cmphasized is that ty pewriting can be used to generate good legible
shides However, 1t 1s essential that care be used in selecting the typewriter initially, that this typewriter be
used consistently. and that 1t be kept in good repair.

.

IV. ORTIO AND HIGH CONTRAST COPY NEGATIVES

When the typed or dx;m?h message has been confirmed for accuracy by the requestor. the next step is
to photograph™the copy. The simplest form of photography for local production is to use a black-and-white
filmy and make a negative. These negatives can then be mounted as slides or-used in producing diazo or dual
exposmre shides. The generation of diazo and dual exposure shdes will.be covered in the next two sections.

There are many types of black and whits fitm but the two most common for this type of work are (1)
the wraphic orthochromane films. and (2) microfitm or high contrast copy films. These differ from the
more common panatomie or Plus-X films in that they are designed primarily to produce blacks and whites
rather than the gray tones m between: ie.. they are for line drawings rather than continuous tones. While
panatomie film 15 designed to record all of the subtle grays in portraits or scenic shots, the graphic and o
recording hilms are deseloped to separate the blacks from the whites, When typed copy is properly recorded
on orthe film. the lettering 15 virtually clear while the background is almgst an opaque black. The gray
tones i between. which can include erasures and smudges, are climiqated in the photographic process. For :
graphic work this 1 very desirable. Since the graphic film is usually ‘ortho film. it is not sensitive to blue
LR Bisht ™ As a sesudte certain shades of blue can be used to print forms.\guide lines, or to make corrections.
‘When photographed, the blue 1s not recorded, leaving only the typed cdpy without the form or guide lines. .

P particular types of fitm will be covered here. The first type of film will be represented by High
Contrast Copy (1CC). the second by Kodalith Ortho type 3. High Contrast Copy is mierofilm sold in 36 -
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exposure magdzmes  Magazaine 1s the term used by Eastman for 35mm film that is in a metal corftainer
usudlly called a 1oll, cartridge, or cassette. Technically each term has a slightly ‘different meaning. More
) specifically, 36 exposures ot High Conhtrast Copy film is HC 135 -36. The letters designa}e%the type of film
s (High Contrast), the 135 1s the size (35mm) and. 36 is th: number of exposures assuming!standurd double

frame 24 by 36mm frames. . . 1

The ortho_ filns do not come n 36 exposure lengths. A typical size is a 100ifoot roll. More
specifically, rolls of 35mm x 100-fect of Kodalith Ortho £1m 6556, Type 3. Sp. 653, perfoLuted both edges
~on a No. [0 Spool. It 1s on GSA, At the time of this writing it was on GS-OOS-3I672,Ca}t. No 168 6419,
Price $6.32 per 100-foot roll. It 1s probably listed in grapkic art catalogues. Since it is availgble only in bulk
rolls, 1t it is to be used in a conventional 3Smm camera body, a dayhght loader and some émpty magazines
must also be obtained. )

Loading magazines is relatively easy and can be done in regular room light. However, it helps to keep
. the loaded magazines in light tight cans to avoid possible light leaks (i.e., empty cans that come with regular
o 33mm filn). Self-loading cans are farrly light tight, but if they sit in the light for several days before they
* are used there may be some leakage.

Ortho slides are particularly effectivé projecting on a front projection screen in a semi-lit room. They oo
can be used under conditions not untike a vugraph since the.contrast is so great. They can also-be eolored
- with watercolors or felt tip markers to project colored images. Since the black background is so dense, there
1s no need to worry about keeping the color within the letters. Letting it run outside of them will not show
on the screen. If all lines are te be the same color. the whole frame can be dipped into coloring or coloring
washed uver 1. Since the film is on an acetate base. it drieS very rupidly and has a very tough surface, It is
one of the toughest films on the market,

-

Tlus film really has too much contrast for use without ’co]iiring it in Some way, except in a situation
where the room is not darkened. If an attempt is made to use it like a normal colored slide. it will scintillate
noticeably. The letters are so bright in comparison.with the background, they appear to swim and are.too
bnght tolook at. :

High Copy Contrast film 1s similar to ortho but not as extreme. When| projected these are black and
white but since about 1'7 of the hght gets through the background. the screen is a dark gray rather than a
jet black. Used to supplement colored slides, they are probably better thin the-ortho ones. Coloring is
~— somewhat more difficult. since uneveness will show on the screen. They can also_be used in making diazo __
and dual exposure shdes but we do not find them as effective as ortho images. Since the background of the
ortho is so completely opaque, lettering can be burnt in without background build up. Overexposure by a -
factor of 1,000 can occur and still only have the unwanted build up that HC gives in one exposure. HCC is
probably 10 to I better than Plus X in this respect. ’

sttt -]

. Probably the biggest advantage of ortho or 1CC is that it can bé used with sut darkréom equipment
and can be processed rapidly. e have routinely processed it in washroom inks and had the slides on the
screen one hour after they were shot. Again, their biggest use is as a negalive for making diazo or dual

exposure shides. .

Processing Notes - ' ) -

Ortho film 1s exposed assuming an ASA of 6, but an exposure test with bracketing is recommended to
determme the proper exposure for your equipment..With the small 2- by 3-inch field being photographed,
bellows factor comes nto play and shadows and reflections can be problems. However, the film processes in
5 mmutes so running a test roll is not that'much trouble. Also needed are Kodalith developers which come
n two parts. These are mixed together just before processing. Standard: hypo is used.

) One of the advantages of this type of film is that the development is not nearly as critical as with
color films. The temperature can vary so-much that using room temperature is adequate. Also, the time can
vary several seconds without making teo much difference. The end result is remarkable. If a densitometer is
used, the base fog of the clear areas should be-0.05 or below with the blacks 5.00 or above. The black is just
about opaque In fact. when they are projected it is not noticeable on the screen where the cardboard
mount ends and the film starts. 5.00 would mean that it transmits one one-thousandth of one percent of
the light that strikes it. SN )

" I3 . ~
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. High Contiant Copy il hus an ASA ot 64 When 1t 1s developed in D-19 or similar contrast developer.
ol e bt ot about 020 ad o masimum black of about 2.00. When projected. it is light gray on
4 durh gray rather than whte on black  As with ortho ﬁlm the development of the film can vary
considerably both i temiperature and tme Crude processing 4 rest room can be used when tln. precision
ot a durhroom is not available. . -

V. DIAZO SLIDES

As suggested - the preceding section, one o the most common uses of ortho or high contrast copy

. feratives s tor the production of diazo shdes. While this process has been used for many years. as a

techique for makie 33mm shdes 1t 1s stif rather uncommon. For use in carrel mstruction parucularly. 1t is
Lovery ettective and economieal method, One of the advantages of these slides is that they are attractive but
not taudy At times a visual has t0 gain attention in somewhat the same vay that an ad or poster dovs
Thse tend to be rather gaudy with an abundance of strong bright colore. However, within sequences where
step-by step instructions are beng @ven, these attention getung splash s of color become distracting rathe
than beneficul, Smee the gaudy shdes tend 1o be evpenstve in terms of time and money. there are many
benetits te be vamed for reducing their use.

On2 rather aceeptable production style that has proven to be both effective and economical is to
reserve the coloriu] \'mphu shdes for use as titles and where heavy emphasis is required. Between these, the
tstrac tonal content is conveyed wath typed diazo slides. dual exposure shdes. or captioned photos. Since
the duazo shides aie probably the sunplest to make, they will be discussed first. -

Makipe diazo shides requares a good clean nu,‘mvc such as high contrast copy or ortho film. Since
orthe tilm has more conttast 1t tends to be somewhat easier to use. For brevity. weswill assunie that
Kodalith Fype 3 15 bemyg used. Thus wall let us give specific mstructions rather than general ones. In
actuality hus\w.r there are equuvalent Iilnb (h.n are equally suitable,

’
v

~ \ | ) )
< As shown an step A the finst step s totake the © x ! 24 : wT' s | TS
“developed neyatgve and cut 1t mto strips. Each | Y/_[, LAttt
stap contans 0'images and 1s about Y inches / A 24
long :
A far,(/amz/r/f
. o\ 272 STRIPS
'\ oF 6 FramFs
P[E 57'/8/P
’ SN !‘E.f”."f.".i I
3 “p _',.,._;..,....J_‘..,. 3. ..l:h;.:.p
In step B. these Y-neh strips are taped to the [ti ’ ! T RS A 5
ty pe of translucent paper used for making 8- by
10-amch digzo transparencies for vugraphs, Tape -y . . Mﬁ
' with enubion side up. re.. away from the \B 7;4/0[ NODALITH
paper In the example. we have only 15 images. STRIPS EMULSION P
i ON TRANSLUCEN T * |
PRFER [ FliM. [
. 17




Step C, the diazo foil 1s made from these strips.
With the extreme contrast that ortho film has,
the fetters on the diazo can be held clear while
the background is made a saturated color.

. d PUu7r 74eu D//JZO
‘ WITH. CHOSEN
Qoor Forl.

W

8
In step D. the imlividual images are cut out
with scissors. A good paper cutter can also be ) i
wsed. In either case, it is strictly a manual ! .
_process. ’ ; D( 6’4/7'0/420 0OLOR
| FOI/L 7 ZS rmm

L_,_S:_/.‘_E e e ]

! . ;
J; : |

In step E, these images are/mounted in standard i
2 by 2 slide mounts., There is one minor !
difference. The 35mmn ,s'lides usually mounted
in this way have a slight curl to them. This curl
provides enough friction to hold the film in
place while they are being inserted into the

%

Q
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mounter, This dia;() fitm is so flat that it does
not stay in place. A small piece of tape can hold - ; -
&d
it in place long enough to get it into the £ /1(_05(”\730
mounter. The' gunmed labels, used on file ' —
folders. work well-if cut into very small strips. i
7

Production; Details

While any diazo foil could bc used, weffind that there are one or two that seem to consistently
produce more acceptable results than the othrs. The most consistent one is blue image with a clear base.
This produces a dark blue background with clear letters. The “negative™ type of stide with clear letters on a
dark background is generally more suitable for use in a carrel than those with dark letters on a clear
background. The foil called KMax produces a slide that appears dark brown to' the unaided eye but
projects asi an attram\gc dark red. Unfortunately. we find that our results with it are often inconsistent.
Other- colars such as yellow and green are possible but do not have enough contrast. They are very light and
difficult & read. The biue produces densities of 1.60 and above with base fog of 0.06. Any maximum
density bc]ow 1.40 wﬂl probably be tooTight for consistent use. .

We nmmally braket the exposure on the last image and also include a test chart that has a white area,
a black ar¢a. and a resolution chart, These provide a constant check. Often such a simple thing as a famyp
getting old a change in typing paper, or a new brand of typewriter nbbon can make a dmnnc The

: bracl\ctmg7 and test chart help to detect thcs; variations and adjust them before they cause troublc

[\
s
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Fie filin abtually used 1n the sample desenbed had a maximum density of 5,52, base fog of 0.03, and
the I8 oray Cod aesulted o density of 0 S5, This last reading is used to verity exposure and shifts
marhediy sinee this tilm has exeeedingly bngh gamma charagterisoes. This filmasrather slow, having an ASA
of 6 our situation This requires a six second exposure at 5.6 on owr copy camera. Reducing this
exposure from 0 seconds to 4 seconds decreases the desity of the 187 gray from 0.55 to 0.08. Extending
the exposure from 6 seconds to 8 increases 1t from 0.55 to 2.61. It will be noted that these are less than
P20 stop Jhanges Howeser, the wintes and blachs are stable through a veiv extended range. The tery
precise exposie controf coupled with good latitude makes it possible to produce consistent negatives.

One production technigue that might be used when shooting less than a full rolf is to leave every 7th

nuage wienposed  Thas makes cutting them into strips much easier. On all rolls, a httle technique that saves

4 ot ot tume m cutting 1 to draw a narrow line down the edge of the 35mm negative. When this line is

. daplicated on the drvoat serves as a cutting guide for mountig. Without such a guide it is difticult to cut
the diazo torhinto the, proper sized pieces tor mounting. The divisions between the images are obvious. the

top and bottom edges are not.

'

V1. DUAL FXPOSURE SLIDES -
- =

While there_are many methods of generating dual exposure slides, they all have one feature in
commen pe., more than one exposure is made on each frame of film. This requires a camera in which
etther the exposure can be made without advancing the film or in which the film can be rewound accurately
and then rewexposed. When rewound and re-exposed, one image must be directly on top of the other. While
this does not have to be as accurate as the pm registration required for animation. it does require .
regstiation within Hedth ot an inch. This requires a faidy good copy camera. X - .

0 ,

Normally the message (words. formila, line drawing, ete.) is first photographed on ortho film as
descubed i Section V. Tins s then copied on color reversal film such as Ektachrome. If processed it this
stage. the rosult would be a white message on a black background. The black background would not be as
denwe ay that on the orthe negative: but it would be as dense as possible on ' color film. This black ‘
bachgiound 15 colored by making a second exposure on the same frame. Since the ledters are aiready
exposed completely. the second exposure has no effect on them, When developed. the result is a white
messuge on .uulnrul bachground. Normal uolor processm" is used, )

“Oney \u\ sunpk ummplu would be to copy the ortho negative using a Repronar If the Repronar with

- the butlt-m camera body 1s used. the filnrcan be multiple exposed without advancing it. If a second slide is
copied betore the filim 1s advanced, the result will bea duplicate of the second stide with the message from

the ortho shde written across it in white,

.

For example, of the ortho slude has “THE END™ and the second slide is a photo of a blue velvet cloth,
the tinal shde will ook hke the words “THE END™ were lettered on the velvet cloth. If the sfide of the .
‘cloth were dehberately underenposed. the result would be white fettering on a dark, yet'rich, blue
background, somewhat the same effect as when white letters are placed(‘dmctly on dark cloth, but much
fastey 1t several shides are requured.

- There are at feast four main types of dual slides.
* tach techmque p. wluces shdes that are distinctive.
¢ The.first 15 to yse plan colors for the background.

These could be dark gels or slides made of colored
paper. It would be relatively easy to buikd up a file of
backgrounds by making: slides of textured paper or
fabrics of distinetive color or weave.,

ERIC ' ‘ o
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“lollowng shdes the bachground was undcrcxposcd;to NN

.

A seeond type ol backproand would be a design
or fogo placed on g dark colored background and
then repeated behind o tOll series of shdes. A
dstinctive border nught be placed down the left hand
sude and/or buttom with o seall design n the comer.
The message should be placed carefully to match the
desigh Wath a little care, a very pohshed senes of
shdes can be prodyced m thes mannet.

~ e

ot

L

; e
A tinid techmique ﬁj&f‘fnsc line drawings that
represent the theme of the slide. For example. a ne
drawing ol a sumulator was drawn on blue paper. This*
was then uded behind the full senes of slides detailing
the simulation pdro'JCct. The first slide was déxposed
noonally and used to portray the simulator. [n_the

keep 1t trom anterferring with the message. yete it
retaned the theme. v LY

a R "

A very similar technijue to this 'would be to use a pictorial slide that is typical of the project and use
1t as o background Considerable care must be exercised in sclecting the slide to make certain that it does

not mtrude nto the message. Generally you want a rather plan photograph with no distinctive features ~nd-

no white areas. When used as a background. it should be underexposed about two stops. “This
underesposure can be either on the priginal or created during the copying.

On-all or the types. it is essential that the background be used to_enhance the message. Great care
must be tahen to keep the bachground and the message trom conflicting. For_example, a light stripe
through the center of the background will make the message very difficult to read. The concept of
signal-to-noise ratio should be used in selecting any bachground. Make certain that the background adds to
the information conveyed or to the ease of presentation. If it interferes with or detracts from the nessage it
15 domg harm rather than good. Normally, they must bu simple and dark.

| - ¥
One myor advantage of dual slides is that the backgrounds can be coordinated throughout the full
series of slides. When working with lettering on colared backgrounds it is often unexpectedly difficult to
find the desired color of paper 1™ the quantity required. - . :

When dual exposure shdes are to be made with a duphcating camera such as the Repronar. it is

necessary to convert all of the messages and backgrounds into slides so that they can be duplicated. On |

copy cameras such as the Forox or Sickles, the film can be rewound and exposed again. This allows for
making all the exposures of the full series of messages first and then adding the backgrounds. They also
enable the operator to work with larger negatives when desired and to use original art for backgrounds
rather than requunng slides. This larger, size Tacilitates very accurate placement of the images, The message
should still be cqpiverted to an ortho negative:i.e., onky the background can be photographed with reflected

>

hght. . . N

While these are normally referred to as dual exposure slides, there is no reason to restrict them to two
e\posures. At'times it is more convenient to number a presentation by photographing the number sequence

as a third series of exposures. At other times the background might be created by building up more than «

one image. -

Y

While these techniques are generally used in narrative slides, they are particularly effective with line
drawings. A sumple line drawing can be made very unpressive by converting it to white lines on a colored
bachground. A pownt to keep in mind is that white lines on color are much easier on the eyes than fine black
lines on a glaring white background.

-
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Vil. POSTTIVE SLIDES

The shides disassed to ths pomnt hase been negative shides ae the letgerg br typing is presented on
the screen s white fetters on a daih bachground rather than blach fetiers on a white background. I phis
ot we will he discussing shdes made by photographing typed copy with color reversal film giving black
A nds o bt backeround While thas is probubly the simplest of all techiques discussed , 1t s also the
one that by most otten ovetlooked, on 11 used. used poarly, .

it the onemal™s pme s descabed m Section HE 1s photographed as 1t 1s. the black fettering will be
very lepible but the shde will probably not be very appeahing The wiute background is so bnght in
companon tomestysual thatat buits the eyes. The overall shde tends to lack anterest.

t

One ey eitectne  techmgue that aldds
comderable amount ol wpact with very  httle VWY W A WA
addittonat ¢ttort or money s to simply cut the typing AMA MWW A A
out and dav at on o eolored bachground  white
Protortaphme it Minor vanations would be to cut
outl the tettenny and paste 1t on colored paper, theh
cut this eut and Lay 1t on a second, coordinated color.
That wav vou have the fetters on wilate bachground
with 4 narrow fame ot one color aceentuated by the
second wolor The cutung should be done with a
Paper cutter to obtam the stught edees, Dehberateh
avording square comers. resulting in areas that are not 77
rectangular, can otten be used to add mterest. They U
are alse custer 1o an unskilled person to make. Using ! mem
this technigue. titles or data from pubheations can be T F w
cat out and wed Case must be tahen to avoud umm
mdudmg toomuchtestmsuchewes

N v

. ’ B
An alternative to this is to lay the typed copy under the copy camera and then surround the-message
with sheets of colored paper or cloth. Since they are merely faid on the typed page. the sam’paper or cloth
van be used repeatedly. Fhe fabgie department of many department stores often selt small piece$ of felt in
many colors The pieces are about the same size as a sheet of typing paper. These have enough thichness
and texture to photograph well, They can add a great deal to a shide. )

1t as alse rather easy to cut out a mask from
colored paper and ly 1t on the typed paper
surrounding™ the message. Agam, if two colors are
combined. a rather mteresting effect can be obtained.
Smee the cat-out frame s reused. it is possible to put
4 small logo m the comer toWenuty the presentation”
or organgzation. N

[
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It 15 alsu possible” to put gels over the paper or filters over the camera lens to add color to the white
paper. While 1t 15 possible to type on colored paper, we find that it seldom tums out as well as was
expected. However, an exceptionally good technique that we recently saw on some commerical courseware
was typed with a white ribbon on clay coated colored paper. The results were most impressive.

The copy for this type of slide should be prepared using the guides proposed in Sections {1 and 11 If
exeessive miterial is photographed the slide will not be legible. Technically, a 35mm slide is nerely a form
of microfilin and full pages of material can be copied on it. A good quality projection lens will put all of
this on the screen. However, the viewer cannot read it. In borderline cases where the message is tminimally
legible, he can read it but cannot attend to the speaker. In such cases, he can either read or listen but
cannot do both at the same time. If the slide cannot be read easily with the unaided eye, the audience will
have trouble reading it when it is projected.

In photographing positive slides, it is generally wise to underexpose them one or two stops from the
incident light reading. The pure white background behind the typing tends to overpower the rest of the
-shide. Full exposure will often reduce the legibility of some of the type. Some experimentation is required

to get the final exposure, but in general, errors should be made on the side of underexposure rather than

overexposure. However, do not forget to compensate for bellows extension.

One very effective technique especially suitable to these positive slides is the use of colored bullets to
denote specific parts of the slide. For example, when discussing a program that has five steps, a red marker
pointing to the Rarticular step being discussed will aid the audience in following the presentation. The
cameraman can move the red marker down one step at a time so that the final set of slides has a slide
emphasizing each of the successive steps. This results in more slides but one of the advantages of slides is
that the mmage can be advanced so easily that many can be used. In comparison to such techniques as
vugraphs, slides are so small and easy to change that several can be used to cover the information originally
on a single 8 by 10 vugraph. If several slides aid in directing the attention of the audience to the precise
point being discussed, then they arc worthwhile,

VIIL. CAPTIONED PHOTOS
A survey of learning ceniers conducted by Sullivan! et al., for the USAF indicated.that while
courseware production was a major problem with most centers. few had developed specific techniques for
such tasks as the initial preparation of visuals and the later ypdating or revisions of the visaals. In general,
the adoption of a learning center creates a demand t‘qg visuals that greatly exceeds the normal production
fevels.

One style of preparation that holds promise is to place captions on phatos. Ratherthan drawing an

" image, labeling the parts, and writing a title under it, substitute a photograph for the drawing but still label

the parts and place a title on it. The slide isthen made by copying the “card art™:i.e., card with the photo,
flabels, and titles glued to it. .

This method requires that all images be prepared on uniform 8 by 10 size"card stock. It relies heavily
.on photography and makes a concerted effort to use 35mm single lens reflex cameras to generate asgnany
of the images as possible. For txample, in a step-by-step procedure, each step is photographed using a
35mm camera with interchangeable lenses. These negatives are enlarged to color or black and white prints.
These prints are permanently bonded to a fairly heavy colored card stock. By adding a few words in a
caption and an arrow or circle to highlight essential actions or parts, images may bé created that combine
the economy of the photograph with the clarity of the graphic. Usually,‘gbout 60% of the images in an
instructional sequence can be prepared in this way. . -

"Sullivan, Dennis J., Smith, Edgar A., and Filinger, Ronald H. A survey of the present state-of-the-art in learning
center operations. AFHRL-TR<74-11, AD-776 776. Lowry AFB, Colo.: Technical Training Division, Air Force Human
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~ hyvioutmoded pl’uudllh\ and rc-'ul.mnns much time and money cen be saved.

Walo e Capnonad photos on hand) e s very easy o wse them gs a detarled story board during
teat and sessaon Phey mut be hundled with care, touckigg only the outside edge where a ane inch
Border s been fert tor this purpose The unages that must be'revised can’be changed individually . mages
cat beamserted o deleted ar wall Mhinor changes within the captioning can be done. Whike 1t is usually
Jesrable te have the images nambeted, the numbers can be mserted by faving numbered tabs on the art
Lo he el photoriaphy Sudi maoaber o other wentification should be distincave and w the same
foctzon on alt taames witlan 1 senes o avord conhiston with subject matter mwatenal. it 1s suggested that
theveny botromhadt el be ased tor producion notes. This s outside the area photographed. Any untisual
atuctions the photorapher seeds wan be placed onsthe nght. A u)dc number idenufying the course.
hlodk. and trame should be on the fett,

Ihese procedes uu\ he clantied by refernng tof Frgures 9, 10, L and 12, Ihc) represent typieal-

vaptiowed photos nugtted on Soby FOaneh card stock. 1t should be noted that it is the card stock on which
the photo ty mounted that v standad siee. The photo tisell may be 8 by 10 inches or smaller with 4- by
Sancdtwl 2eha Tanch swes bemy common, With the smaller size photos, the captions me genetally placed
adiacont 1o ahe plote ather than on it The waptions e very effective developing step-hy-step
procedun & Phgtdichiine o qathing attention (o details can teadily be done by adding words, arrows, or
candes oo the pant Blaek and white photos on colored card stoch and with colored arrows or cireles are
parhiotlah Cieane singe color i aeserved Tor directing attention to the essentials, If a 4+ by Sinch
polatord badk tor 2 vewcnnera »s .n.ulahlc these pnlarmd prints can often be used. especially during
FCVINEOUN -

o the tingd photorraphy . the first image i3 placed under ghe copy camera and carefully positioned in

a holder  thdarea photozraphed s 5" by 8 mches to soigassond to the 2- by 3-inch aspect ratio of a slide

Al s
(24 Jomm) Addinonal bleed area s atfowed at the tvpm\d~hnltum so that ah aree 6 by 8 inches can be
photorraphed tor nlimsnp, video, ot movies Filinstrp has a 3 by 4 aspeet 1atio (18 by "4mn\) This stjll

allows e additronal ich on all sides to provide tor h‘mdlm bleed for video, and margin notes, 4 -

{
Mter the cament setup s complete and the holder affinéd to the table, all subsequent images are
nrade without wequinne tarther camera adiustment, In this way, prndumons can be resshot in minimum
ume Leavme the addittonal bleed area at the top and bottom of the area photographed for a sfide wlows

the shide wt to he wsed tor movies, TV, or more often to generate a filmstrip. 1 only a few copics are

S

necded mutuple copres of the fibmstnp can be generated. ir many copics are required it would be more
ceon natedl tomahe 3 master and have duph;dm made en a loop printer,

The umltml leature of the captioned phum technique is that all images beeuniformly placed on
standand size miais There may be some vanation between lessons or packages, but within each uniforthity is
ewsential The actual swze is 1ather atbitrary . The 8- by 10-anch Was selected since it is farge enough so that
el raphie work can be done onat yet 1 s small unoug,h so that 3Smm photographic negatives ¢an be
wwed gather than requinng a larger size. Hf the art board is purchased in standard 30- by 40-inch sheets. it
may be desired o cut these mto 7' by 10-inch preces (u save waste. But again, wnlun a lesson, all images

are o, -

lhe \..lpllnllul photo techmque has many additional advantages that become appare nt as the program
vrows  The finst v that 1t encourages the use of photographic techniyues in coordination with graphic
production The camera (\spcu.xllv the 35mm SLR with built-in exposure meter and mten.hangwbk
femses) and the enfarger are amazingly creauve wols when systematically employed. If the enlarger and
carerd are aeeepted as graphic tools, and photography and graphics combined rather than being separated

A second ad\.mn«'u Iy m.n the final visuals can be dup'.cated with unepected ease and quality.
Duphicate shides can be generated trom the onginal card art without the increased contrast resulting from
slide duph...mnn hlmxmps can he upd'nul by the change of individual images and re-photographed in a
matier of mmutes  The ditficulty of upd.mng filmstrip has been seriously overestimated. Successful
duphication hiowever. does requure standanized copy. Similarly, the difficulty of generating acceptable
duphcate shde sequences hrom shdes has been senously underestimated. in large volume. the mza hours
regaired to ot the shdes and get them properly arranged in trays soon becomes ovcrwhe.nnn;. The

detenioration sn qualtty s great, - " .
4
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. Figure 9. Basic format of 8- by 10-inch card.  *.

. AREA PHOTOGRAPHED g"
:{&————— FOR SLIDES ———»f
L (51/4" x 8")
¥

- Cross hatched area is bleéd area for filmstrip.

Figure 10. Caption and colored arrow added to
4- by 5-inch black and white photo.

Figure 11. Lettering place.d on 8- by 10-inch

photo cropped to 6- by 8-inch or mounted full

size.

Figure 12. Lettering or photographicall

enlarged.typed copy.
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A thnd advantage s that mmor revisions can be made n¥ the total sequence without a major redo. The
developer can fook at thie bished card art and do some-final polishing without introducing major costs or
delays. Bemyg able to survey the total sequence as a story board is very helpful. .

A tourth .ndsamagg in having every visual image developed.in the form of standard size 8- by 10-inch
card art is that it enables. the development of the program in such a way that it can be produced as slides.
35mm filmstnp. Tomm filmstrip, or Smm filpstnp with equal ease. The same images may serve as a final
story board Tor movies or TV, In essence, the program can be developed first and the media selected later,
Also changes from one medium to -another at a later date can be made with minimal additional effort.
Compensation can be made for the slight difference in shape between slides and filmstrip.

IX. SUMMARY

The current emphiasis on self-paced individualized instruction within USAF is often accompanied by a
massive merease in the number of slides required. Whether used in prenarrated slide sequences or other
forms of mediated instruction, visuals are being required in numbers that far exceed the production
capabilittes of many bases. This effort is an attempt to suggest production procedures and téchniques that
nught faiilitate the meeting of these requirements, withoul excessive expenditure of money and/or
manpower,

The approach used was to obtain samples of existing matérial that was felt to be representative of
current mstructional p.n.k.nggs The first sample was of instructionjl slides. These were then sorted in many
ways to attempt to develop a schema for categorizing them. This Suggested that one practical method of
categonzing visuals would be 1n terms of $kills required to produce hem rather than in terms of content or
sty lc This resulted in a classification into (a) those drawn of letteréd by a graphic artist, (b) those created
by photographers. (c) those copied from existing matenal, and (d) those produced by typists. Following
this. a large seri¢s of prenarrated slide and filmstrip presentations wefe reviewed and the image classified.

. While the surveys indicated that the great majority of the instructional slides presently being used are
produced from illustrations drawn by graphic artists, it was obsérved that about 607% of these slides could
be generated photographically if the photographs had titles and arrows added to them. About 15% of the
mmages, could be obtained from existing publications and. thus would require little or no production time.
Approximately 1077 of the images could be typed. The remaining 15% would require line drawings or other
forms of illustration that must be produced by graphic artists. -

Two *“cost” samples were studied. The first was a sample of graphic materials selected to represent
the varicty of graphic materials produced on a typical Air Training Command base. An estimate of
production time was obtained from three skilled graphic artists estimating the time it would take to
produce these visuals. Results were compared to production records and used as an estimate for the time it
takes to produce “instructional material. Additionally..estimates were obtained from ATC, commercial
firtns. and contractors on the cost L0 produce visuals and averaged over a long production period. While few
firms have accounting procedures that isolate production costs. very consistent results were obtained which
suggested that the costs probably can be estimated with considerable accuracy. Averaged over a large
number of 1mages. the typical graphic used in USAF instruction was estimated to require about three hours
to produce. This 1s total tinie. including coordination, clein-up, etc. Reasonable cost estimates gppear to be
$23 to $24 if produced in-house and S30 to S40 if purchased. These figures are not to be construed as
verified and documented absolutes, but as a guide in estimating total production costs.

It you have a requurement for five sequences. each of which contain 75 images, then you probably
should assurae that you will require some 1,000 man-hours to produce the basic artwork. It might well be
anticipated that a production of this size will take more than a calendar year to complete; and on the
average, from 20 to 357 of the programs will require content up-dating each year. All told, a production of
this size is a formidaple task in most situations.

In 51‘&1:’mp.r'h1g to reduce -this investment in labor, several alternate production techniques have been

attempted Yne techmique was to duplicate existing slides. While this was often tried, the results were

usually disappoating. Two production techniques were particularly encouraging. Both attempted to find




substitute mietlods of producing some of the graphic images in order to conserve the graphic artist’s time
tor the production of essential graphics. The first technique was the simple expedient of using a ty pewriter
to produce as much ot the lettering as possible. The second was to use captioned photographs tg, replace
line drawings whenever possible.

Successive sections . the report.describe in some detail how these aiternative techniques might be

used With reference to the use of typed material. considerable attention is paid to the format. Basically. if

the matenal can be typed in a 2- by 3-inch rectangle, good images can be produced. This limits content to

approsmately 6 lines of .copy with each line containing no more than 26 letters. Care in selecting and

Maintaining the typewriter is required. This typed copy can be converted into ‘slides in many ways.

Techniques found suitable include the use of graphic film sueh as Kodalith. This is particularly suitable if

the slides must be projected in semi-lit rooms. These images ean be converted into white letters on-a dark

A " “blde background by diazo processing. Double exposure techniques can also be employed. The typed copy
E ¢in also be motmted on colored construction paper and photographed with regular color film.

The captioning of photographs and the use of arrows and other methods of calling attention to
: specific portions of the photo_appears tg be one of the most efticient and effective tecliniques. When used ‘
to generate a set of 8- by 10-inch ‘picces of card-art, many advantages were obtained, These advantages -
included the case of duplication without loss of quality. ease of making revisions, capability of converting
from one medium to another, and finally. provides a detailed storyboard which in itself is a major
contribution to effective writing. '

’

Conclusions

It is urged that production techniques be developed that utilize all three specialties (typing, graphic,
and photographic) rather than concentrating on a single type of image. This will result not only in variety in
the training program, but will also foster economy and increased efficiency. -
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