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ABSTRACT

These lesson plans and studert study guides and
workbooks for a secondarv-postseccndary-level course in continudas
fhotoprocessing are one of a rumber >f military-deveioped currizulum
packages selected for adap*aticn *o vocational instruction and
curriculun develspment in = civilian setting. Purpose stated for the
course is to expose students to funlamen+al concepts of the
photographic process, chemistry, optics, exposure, light, and
processing of color and black-and-white film: trein them to use
equipment and operatidbpns involved in photographic processing
laboratories: and provide fundamental training in sersitometric and
densitomatric process control techniyues and photographic
reproduction.~The plan of instruction, which suggests number of hours
of zlass time devoted to each course objective, is based on the
following outline allowing for six units of instruction (biocks):
Photographic Funiasentals (5 lessons), Continuous Processing
Fundanmentals (5 lessons), Aerial Film trocessing (2 iessons), A2rial
Film Duplication (2 lessoms),tderial select Printing (4 lessors), and
Continuous Color Processinag ( essons). The lesson plans contain
course dutlines, objectives, #nd informa+tion on support materials and -
guidance. Costents of the study guides and workbooks include
objectives,. informative material, study questions, and exercises.
Media materials are suggested, bu+ not provided. (YLB)
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This military technical training course has been soicctcé and adapted by
The Center for Vocational Education for “Trial Imlm:n:;m of a Model Systsm
"to Provide Military Curriculum Materials for Usa in Vécaticnal and Technical

cupational and Adult Education,

<

Education," a project sponsored by the Bureau of Oc
U... Department of Health, Education, and Welfare.
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MILITARY CURRICULUM MATERIALS '

 The military-developed curriculum materials in this course
package were selected by the National Center for Research in
Vocational Education Military Curriculum Project for dissem-
ination to the six regional Curriculum Coordination Centers and -
other instructional materials agencies. The purpose of
disseminating these courses was to make curriculum materials
developed by the military more accessible to voca
educators in the civilian setting.

The course materials were acquired, evaluated by project
staff and practitiocners in the field, and preparéd for
disseminatidn. Materials which were specific to the military
were deleted, copyrighted materials were either amitted or' appro-
val for their use was obtained. These course packages contain
curriculum resource materials which can be adapted tv support
vocational instruction arnd curriculum development.
) g
¥ * -
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Course Description;

This course includes, fundamental concepts of the photographic process, chemistry, optics,
exposure, light, and processing. of color and black-and-white film; equipment and épera-
tions involved in photographic processing laboratories; fundamental training in sensito-
metric¢ and densitometric process control techniques; and photographic reproduction.

The, instructional design for this course is Gréb/Lock Step. The course is based on the
following units of instruction: .
Block I Photographic Fundamentals
Basic Theory of Light and Optics (3 hours)
Exposure Theory and Film Characteristics (14 hours)
The Developmental Process (12 hours)
The Printifig Process (10 houks)
Block II Continuous Photoprocessing Fundamentals:
Introduction to Aerial Photography (2 hours)
Cont inuous Photoprocessing Fundamentals (6 hours)
Mathematics Used in, Photography (14 hours)
Chemical Mixing and Certification (14 hours)
Sensitometry amd Densitometry (18 hours)
Block III Aerial Film Processing
Continuous Processor Operation (48 houyrs)
Titling and Cleaning Aerial Film (20 hours)
Block IV Aerial Film Duplication
Nondodging Continucus Printing (32 hours)
Automatic Dodging Continuous Printing (20 hours)
Block V Aerial Select Printing
Manual Contact Printing (16 hours)
Copying Techniques (16 hours) .
Projection Printing (16 hours) .o R ¥
Step~Mode Printing (30 hours) .
Block VI Continuous Color Processing
Color Theory (16 honrs)
Color Chemistry (8 hours} )
Processor Operitici. (43 hours) ‘ i;" ,
This course contailns aatevials for both student and teacher use. Instructor materials
« inclyde a  lan of instruction for each block and lesson plans for each lesson. Student
materials consist of study guides and workbooks. Medla materials are suggested but not
provided. .

L]
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DEPARTMENT OF THE ATR PORCK PLAN OF INSTRUCTION G3ANR23330 001 -
3400 Tech g Wg ' (ATC) . | (¥0S Code YAA)

Lowgy Air Force Base, Colorado 80230 1 Octoder 1977
' FOREWRD

1. PURPOSE: This publication is the plan of imstruction (FOI) whem.the
pages shown on page A are bound Into a single docment. The POI pre-
: soribes the qualitative requiraments for Course Nmber CIAMR2II0 001,

o ' Continuous Photoprocesising spuciuliat, la teoma of oxlteciam ot te

and teaching steps presented by units of fantruction aml lmes .

correlation with the trajning staniard, and support materiales amt o -

‘ance. When separated into units of insiruction, it becomes Pari I of

the lesson plan. This POI vas developed under the provisions of AR

. 50-5, Instructional System Development, and ATCR 52-7, -Plans of Im-

struct fon and Lesson Flans. ' -
2. COURSE DESIGCN/DESCRIPTION. The fnstructional design for thias
course is Group/lock Step. The course trains airmen to perforwm
dutties prescribed in AFR 39-1 for Contdouous Fhotoprocesaing Special-
fst, AFSC 23330. Training includes fundamental concepts of the phuto-
graphic process, chemistry, optics, exposure, light, end processisg of
color and black-and-vhite film; equipment and operations imvolved in
photographic processing laborstoriss; fundamentel training ia sensito-
metric and densitometric process coatrol techniques; and photographic
reproduction; and operator knowledges associated with photegraphic
laboratories. In addition, celated training 1s provided om driver
education, mission application seminsr, troop informetion program,
commander's calls/briefisgs, etc.

3. . TRAINING EQUIPMENT. The number shown in puenﬂi&u after equip-
sent listed as Training Equipwent’ under SUPPORT MATERIALS AND GUID-
ANCE is the planned number of students assigned to each equipment unit.

4. REFERENCES. This plan of instruct fon ig besed on Spucialty Training
Standard 233X0, July 1977 and Coursze Chart G3ABR23330 00i, 3 August 1977.

FOR THE COMMANDER

- - -<I ‘_
e &a&&am:r&« |
EDWIN D. BOGGIE, Colonel, USAF
Commander, 3430th Tech Tng Gp

Supersedes Plan of Instruction G3ABR23330 000/G3AZR23350 000,
1 November 1976

OPR: 3430 TCHTC

DISTRIBUTION: LlListed on Page A.




MODIFICATIONS

Block L -hesson 1

of this publication has (have) been deleted in
adapting this material for use in Vocational and Technical Education. Deleted
material involves extensive use¢ of military forms, procgdutes. systems, etc.

and vas not considered appropriate for use in vocational and technical educa-

)
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ST ATEYON e .
R eSS S‘ungimm mtcg scessing Speeuﬁtt )
1 1 Photugraphic Fundamuntals
1'7 P COURTE CONYENY . R . TIME
e - - —
2. Cn-m.-r ngrenton. Security, and Safety ¢ ? ;
4/2
a. A.ta: the five primry duties of a continuous photoprocessing
M f.71nt and define varcer ladder progression procedures. STS: < la, . .
M, uhi(l) Mess. W '
),4"” (1) Atr Forvce classification system )
f/"ﬂ (2) Speclalty description
- . - . ' N
// (1) Spectlalty Training Standard (STS) ‘ 1 ‘
(4) Upprade training
(5) On-the~job tratning '
(6) Carver development course
‘ (7) Skill level progrenlon
b. Given 1nfomatlon pertaining to aecurity clquiﬂcuim and
esscntial clements of fq.endly infotiation, identify terms,. definitions
. or classifications as they reln:e to COMSEC. STS: 2a(1), 2a(2).
Meas: W
(1) Three types of tnforamtion: classified, unclnufied and
uin lasgdfied but of possible intelligence valua.
(2) _Sn urfty lassifigacion guide.
(9) Proper use of MAJCOM/SOA essential elements of triendly
intormacrion (EFFIs). i .
: ’ | /
. Given fnformation relating to communicatlon mods, security | £
ridks and nontechnical procadures designed to prevent security viola-
, tione, tdentify rerme, definitionw, risks and corrective actions as they
R relute to COMSEC. STS: 28(3), 2u(4) Meas: W - v
| (1) Comunicacion modes which will provide :hc security, re~
~§ 1tadbsitey and speed requived. . 4
S - "si‘b’iifﬁu’kﬁ-iﬁ& OF L 530N PL AN (PARY 1)
Jt__ e JGNA TURE AND DATE . SIGNATURE AND DATE
SRR —- . .
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_CIABR21330 Q01 October 1977
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PLAN OF BIETRUCTIONA.GIBON PLAN PART | (Constaverion Shoot)

e

COMASE CONTENT

LY i

(2) Security risks that exist when using unsecured commmication

cystess.

(3) Security rhh that c:h: in acttempting io disguise classified
or unclassified information of intelligence valuc.

(4) Procedures designed to prevent sevur .oy violatlons nnd
practices dangerous to security.

d. Given an example of an operational security vivliatfon in youwr careur -
field, identify the cause of the violsidfon. STS: 2b(2), 2b(3), 2b(6),

2b(5), 2b(6) Meas: W ‘ .
(1) Purposes and objectives of OPSEC. |
(2) Relntiaﬁlhip to other security programs.
(3) OPSEC vulnersbilities of this specialty.

e. List ;.\lo safety precautions you should obsurve for each of the
following potential hazards: electrical, mechanicel, chemical, and com~
pressed gases. STS: 13Ja, 3b, 3c(l), 3(2), 3d Mecas: W, FC

(1) Warning signs

(2) Illumination 4 ®

(3‘) Chemical hazards
(4) C‘mpressed gases
(5) Electrical hazards

(6) Mechanical hazards

.(7 ) Fire prevention

AV E ragt wo.
1 Octuober 1977 4 :

" ag - . THIA, PHICH BLL
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- COURNSE CONTENY

t PLAK OF INGTRUCTIONALESEON PLAN PARY | (Contievotion Sheot) ' @

R ,

. . l ) ) SUPPORT MATERIALS AND GUIDANCE

1o -y

Student Instructional Materials - . _

SW G3ABR23330 001~I-2, Career Progression, Security, and Safety
ATC SG EJABR/OBR00001, Communications Security

i

nd

Auw. 1o Visual Aids

Film TF 6650, COMSEC and You

Film SFP 1872, Alone, Unarmed, and Unafraid

Training Methoas ‘ —~
Discusaion and Demonstration (3 hrs) )
Performar-e (i hr) ' .
CIT Assigmment (2 hrs)

U,
F

Instructional Guidamce ,

Relate continuous photoprocessing to the Photographic Career Field and
aerisl reconnaissance. Stress the importance of Safety and Security.
Give CTIT assignment.

~

. AN OF HESYRUCTION NO. ] ODATE PrAGE NO.. ) ]
czmzn}g_ 001 1 October 1977 i .

70 A REPLACES ATC PORME 5374, NAR 73, AND TIA, AUS 78, WHICK WILL 88
ATC  spnre 1BA useo.
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[R ON/LRISON PL. ARY |

Contfnuous Phueopmmug Spacialist

o

Photognphic Fundamen tals

~

3. Publications

a. Using appropriate technical order files, publications, and &
research exerciu:-‘,_ lecate required technical order information.
- STS: 4a, 4b, 4cT Meas: W, IC . _ {

- (1) Technical manuals
(2) Preli;inary technical orders P
(3) Automatic tec.l;;ucal ord;rs
N (4) Time compliance technical orders
(5) Methods and proce‘dures technical orders
(6) Abbreviated technical orders
(7) Index type technic;l orders
(8) Technical order ‘ninl:ntns system
(9) Air Force ‘regﬁlnio:u )
(10) Afir Porce ll&ini.
(11) Pamphlets »
(lé) Publications numbering syrtem ~

)

$

4

&

-
"‘ :

SIGNATURE AND DATE

S
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DATE

1 October 1977

SuUid. G P

AYC 76-27001

. 1975671586742




ARG crcapengs @ & dwet

.- @ .

PLAN OF RETRUCTIONA.CI008 PLAN PART | (Contiavetion Shent)

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SV¥ G3AMR23330 001-I-3, Publications

ATCTC S2-4, Air Force Technical Order Systea
AICPT 52-4, Air Force Techricel Order Systeam

Avdio Visual Aids
Film TF 1-5105, The Air Force Technical Order System #

Training Methods
Discussion and Desonstration (2 hrs) °
Performance (1 hr)

Instructional Guidance
Technical publications will be limited to TOs and will be covered by
discussion and demonstration. Check CTT assigmment.

PLAN OF MSTRUCTION NO. o . OATE
& G3ABR23330 001 1 October 1977

‘ g NEPLACES AYC FORME S3TA, NAR 7Y, AR
DA o~




- PLAN OF INSTRUCT I TOR “
: Conu.mmuu Photoprocessing Specialist |

. X WU 18- k4% 4
. I Photographic Fundamentals
® [ L BT
4. Basic Theory of Light and Optics 3

a. ldentify the five characteristice of light and their relationm-
ship with optics. STS: 13c¢c, 17b, 17¢ Meas: W, PC

(1) Characteristicy of light | '
(2) Behavior of light S
(3) Design of a lens .
(4) Lens characteristics

(5) Lens types

(6) Lens aberrations i

—— ————— -

SUPERVISOR APPROVAL OF L ESSON PL AN (PART 1)

SIGNATURE AND DATE ¢ ““AW.M
#QLAN OF INSTRUC TION NUMBER DAYE . ' PAGE NO.
G3ABR23330 001 W
L e e
WS, GP.O. 1975-671-586/42
ATC Jor 133 PAZVIOUS EDIMON 15 OBSOLETE ATC 76-27001

l ecT 78 ‘
©
1

ERIC - - =b




-t L

SRR RN

/0 . mmemrmumu .
B COURSE CONTENT :

SUPFRT MATERIALS AND GUIDANCE

Student Instructional Materiale
SW G3ABR23330 001-I-4, Basic Theory of Light ard Optics

Audio Visual Aids
Film MN 2449, Introduction to Optics
Film IVL 23-3, Fundamentals of Optics aad Fhotography

mg_ug Methods
Cidscussion and Demonstration (2 hu)
Performanoce (1 hr)

Instructional Guidance
Apply optical principles to photographic use. Explain the relationship
betwveen emulsion sensitivity and various types of light.

‘ EMC .- O e camm MENe Ar0G AV PAGNE 2098 MeB @ Amf SURS KA GO TN BN ¢ o
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Cont inuous Photoprocessing Specialist

//

BLOCR nuNRER

NI

i Photographic Fundamentals
- i‘éfj RSE CORTENY

2 TinE

\

»

r

». Lxposure Theory und Film Characteristics

w. Name the five principal parts of a camera and define the
tunction of each part. STS: 13b Meas: W

(1)

(3)
(4)

(9)

v

(1)
(2)
(3)

(2)

Body

Loene

v 1eu1ng system
Focusing system

Slhutter

L. befine the major characterdstics of photographic film. STS:
Ig(l), 13c, 151, Log Meas: (W)

Filim structure
Black-and-white emulsion characteristics

Specialized emulsions

(4) Acrial film classifications
(5) Storage and handling of sensitized materials

«. rrovided a4 35mm camera and film, photograph several ucenes
as directed by your instructor. STS: 13b, 13c Meas: W, I

(1) FExposure theory
(2) txposure and film

(3) cComera operation

P -

— e s e ———— ——

_SUPERVISOR APPROVAL OF L ESION PL AN (PART If)

- ———— e it e

14
(12/2)
(3)

(3)

(6)

SIGNATURE AND DATE

L,

SIGNATURE AND DATE
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G3ABR2333Q QU 1 October 1977 — 11
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PLAN OF NETRUCTIONA. BSI0N PLAN PART | (Contiaverion Shoot)

COURSE CONTENT

- am o r——— - ..

SUPFORT NATERIALS AND GUIDANCE

Stunent Instructional Materials
SW G3ABR23330 001-1I-5, Exposure Theory and Film Characteristics

Audio Visual Aids _
Film NN 5383, Fundamentals of Photography-iasi. L zavu
Trainer, Iris Diaphragm

Training Equipment '
35mm Camera (1)

Training Methods

Discussion and Demonstration (6 hrs)
Performance (6 hrs)

CTT Assignment (2 hra)

Instructional Guidance
Provide a basic introduction to the functions of the caomera and film. Have

each student expose one roll of 20 exposure film during as on bose photographic
mission. Give CTT assignment. ‘

19

L PLAN OF INSTRUCTION NO.

' : -
OAatg PAGE NG
L~ caamaz3330 oot 1 October 1977 i 12 '
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PLAN OF !NSTRUCTION/ LESSON PLAN PARYT |
.  RARY OF W lYR TSN
‘ Continuoun Photoprocessing Spociaiidt
. T OTR wAFR T T T T AN Y ]
1 Photographic Fuadamentals
1 B MTa—? - TINE
6. The Development Process : 12
. Identfty the chemical properties of bluck-and-white processing (6)
aukullues.  DlL: s, saeu), 15.(2), 1heil), 15 (2) Meas: W, IC ,‘
(1) lh'velupu‘t ‘
(2) Stop bath
- (3) Fixing baths
(‘0) Wush
b. Process previously exposed film using manual processing (6)
facilittes. Processed negatives must be free of physical defects and
have acceptable densiry and contrast. STS: 3a, 3b, 5a(21)(a),
5a(21)(b), 9a, 9b, 9c, 4d, 9f, 9, 9h, 9%, 93(1), 93(2), 91(3) Meas:
W, IC
‘ (1) Preparing for proceasing
. (2) Processing 35am film
(3) Time-temperature processing
(4) Archival qualfity
!
2 |
|
{
1
T T T T T _SUPERWISOR APPNOYAL OF L ESION PLAN (P ARY H)
_ SIGNATURE aAND DATE SIGNATURE AND DATE
o [ -
B An 07 INSTRUCTION NUMBEN - ' DATE ]W
G3ABR2131330 001 1 October 1977 | 13

T O e j i Q1 o, PO, 1975 071-580-42 .
Afc e o t]j FREVIOU. EOITON 15 Qs TE & ) AIC To-27W014
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PLAN OF HETRUCTIONA.RIBON PLAX PART | (Continvation Sheot)

counse M‘lﬂ'

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
SW G3ABRR23330 001~-I-6, Basic Photo Chemistry

Audio Visual Aids
Film MN 6673, What Happens During Proceustng

Training Equipment

Timer, Continuous (1)
Thermometer (2)

Laboratory F&cutties (8)
Film Dryer (8)

Processidy Tank and reels (1)

Training Methods
Discussion and Demonstration (6)
Performance (6)

Instructional Cuidance
Provide a basic introduction to photographic processing principles and stress

chemical safezy. Check CTT assigmment.

' 21
PLAN OF INSTRUCTION NO. _ oAt PARE ¥O,
J GIBR23330 00} — S 1 October 19/7 14
ATC PO AW IBA :::s.ncn ATC PORMS 9574, MAR 73, AND 7704, AUG 72. INCH WiLL ot
APR 70 useD.
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P INSYRUCTION/LESSON PLAN PART |
LAN OF

Countdauous Fwtuprocessing Specialiat |

BOTK NoMmeRT T T T —IMG‘W‘T"
! Photugraphic Pundamentals
1 J%a‘s‘u‘&iﬁr‘ 3 Z TiME
e - --
/. The Printing Process 10
4, ldentify the major characteristics of photographic plper. STS: (4)
Incl), Bd, 15, 19 Mean: W
l (a) Vot ol bude
(2) Houlstion characteristics
(3) Storage and hand?ing f
bo  Lndny previously exposced negatives and a projection printer, {6)

expose and process projaction prints.

Prints must be free of exposure

and processing detecty,

STS:

Ju, I, S5a(21)(a), 5a(21)(d), 8a(2), 8c,

Hd, He, Bf, 8g, 8h, Y4, 9b, 9c, %, 9f, 9g, 9h, 91, 93(1), 93(2), 93(3),
Mean: W, IIC
(1) Profection princing principles
(2) Types ;t printers
(1) Tﬁe EN-52B projection printer
(4) EN-52B uperating procedures
(%) Negative evaluation
(h) IP'rojectton printing steps i
(1) JPrint processing ‘
(§) Priant tinishing

.- ——— e — R(-“WG*L—._.

| | __SUPERVISOR APPROVAL OF L ESSON PL AN (PARY 1)
slmu ruﬂt AND DATE SIGNATURE AND DATE
P & e e E————— - an < b S - - — - ——— e i e e et —
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CIABRZ3I 530 vy 1 October 1977 415
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PLAN OF RETRUCTIONA.BIION PLAN PART | (Conttanetion Shoet) ’ ‘
COURSE CONTRNY

SUPPORT MATERIALS AND CUTDANCE

Student Instructional Materials A
SW G3AMR23330 001-I-7, The Printing Process

Audio Visual Aids
Slide Tape, EN-52A Projection Printing

Training Equi

Projection Printer (1)
Timer, Interval (1)
ﬂl&l‘. Cont inuous (1)
Thermometer (2)
Laboratory Facilities (8)
Princ Washer (8)

Print Dryer (8)

Training Methods

Discussion and Demonstration (4 hrs)

Performance (6 hrs)

Instructional Guidance )

Discuss and demonstrate proper projection printing tcchnlqm Eaphasize
chemical and electrical safety.

8. Related Training (identified in course chart) 12

9. Measurement and Critique 2

a. Measurement Test

b. Test Critfique

]
-

PLAN OF MISTRUC TION NO. pave Pagl nO.
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! Cont {nuous Photoprocessing Special [/
/ / . BLO = RuMNEN m L —P— X aiiet 7
LK ul

L Cant buuous, Photoprowe edmlm' Fundameirtal e
. .- ) ooud iy
. : 1. Lnuuducuun to Aerial Photography b2

e List and explain uu.- four phases of the intelifgence cycle,
STS: léa Mean: W

(1) Requtrmn;n
(d)  Colledtion
(§) fl'roduction
(4) bissemination

b. Detine tundamental techniques and terms used in optical
reconnalsgance.  STS: b, 14a Meas: W

(1) cCartographte photography

(2) Reconnalssgance photography

(3) ReconnafdNance misstons

(4) Acrtal camwr.an

—— ———

(5) Cameras positions

. v . Lisc the capabiliticvs and limitations of nonoptical imagery
sysfemsw. STS: 1b, l4éa Meas: W

(1) stde looking afrborne radar (SLAR)

(2) Infrared (IR) .
(j) l‘t.‘tef
!
. !
. — 1
. . | UPERVISOR APPROVAL OF L ESSON PLAN (PART 1)
- __SiGma m.nwn AND mu o e __SIGNATURE AND DATE
et - - - — e - - - e - —— -— a—— .1'—" —
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PLAN OF RIETRUCTIONA.ES00M PLAN PARY | (Conttavation

N

COURSE CONTENTY

SUFIUKY MATERIALS AND CUIDANCE

Student Instructional Materials —
SW GIARR23330 001~-I1-1, Introduction to Aerial Photography

Audio Visual Aids

Film SFP 1327, Tactical Air Recomnaissance

35mm Slidcs and Script, The Intelligence Cycle
L

Training Methods
Discuggion and Demonstration (2 hrs)

Instructional éuidnnee
Motivate students and establish the place of the 23330 in Aerial Photo

K

Reconnmissance.
»
.
25
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FLAN UP INSTRUCTION/LESSON PLAN PART | ]
Ry SY TN YRUTYSW .
. - - :I...Cﬂ'“ tauous Plutopgocenging Specleliss |
PrOCx wum@b A~ '. SATR Y,
L1 i Curttmg&ww
i - e TiMg
Y .
2. Continuous Photoprovessing Factlit tes 6
(4/2)
@. Describe the operating principles of a precision processing
laboratory. STS: ld4a, 5a(21)(a), 5a(21)(b) Mcas: W
(1) ruviromwmental desipn
i
() Machipery ,
(3) Personal hygtene !
(4) taployee diseipline
(9) Visfeors
(6) mourity i
{
i
(/) Matntenance snd tnspection '
(8) Safery
(9) Adjacent arcas
b. UDescribe the mission and organization of the Pho tographic
Processing and laterpretation Facility (PPIF), WS-430B. STS: l4a
Meas: W
(1) Minston
(Z)'A' Urganfzation
.o List the basic responsibilitfes of the Production Control unic, !
the lmagery Interpretation unft (I11), and the Imagery Processing unit
(1F) within the WS-4308 complex. STS: l4a Meas: W §
(1) roductiun coutrol {
(2)  Luwagery proccasing ‘
{1) Imagery (nterpretation \‘ i
- S i
S . SUPERVISOR APPROVAL OF L ESION PL AN (PART H)
! L SIGNATURE AND DATE SIGNATURE AND DATE
“T
}“-.-. — o —— - ——— et —
BPUANOF (NSTho( TION ridibE K B OATE T T PAGE NO.
GIABR2135350 (01 1 October 1977 19
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COURSE CONTENY

STS:

STS:

d. List the functions of the individual shelters contaimed in
the WS-4308.

(1)

ES-618.

(2)
(3)
(4)
(5)
6)
(7)
(8)
(9)
(10)

e. Explain the steps necessary for maintaining a wobility cmbuity.
l4a, 14b, léc, 144, lée Mcas: W

STS: l4a Mecas: W

Expandable Final Edit and Inspectfon Labs, ES-60B and

Continuous Frocessing Lab, ES-5%A

Expandable Film Titling and Cleaning lab, ES“SM'
Expandable Interpretation Lab, ES-béA

Series I Printing Lab, ES-57B

Series Il Printing Lab, ES-~58B

Series III Printing Lab, ES-73A

Chemical Mixing and Distribution Lab, BS-GSA
Sensitized Materials Storage Shelter, FS-6A

Expandable Maintenance Shelter, FS-7A

(1)

(2) Mobility responsibilities

3)

(4) Mobility exercises

f. State

(1) Mission requirements

(2)
(3)

g. Explain the major causes of corrosion within the WS-430B complex.
léa Meas: W

(1) Climatic condicions

(2) Corrosive chemicals

Deployment preplanning

Faciiity preparation and setup

the purpose of the Dual Basing Program. STS: l4a Meas: W

Operational flexibility

Training

PLAN OF INSTRUCTION NO.

| OAre rAgE 0.
LG3ARRZ3330 Q0] 1 October 1977 20
ATC ::::. 133A :::;"‘c“ ATC FORMS 337A. MAR 78, AND TIBA, AUC 78. WHICK WLL BF
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‘ COUREE CONTENY-

h., List the gencral rcuponsiblutles of all personnel assigned to @ (72/
W5-4308 complex in supporting an effective corcosion control prosrm. . -
¢ 5TS: lb Mean: W
(1) Identification N

(2) Correction

¢ (3) Prevention

-,

\

f. Describe the redgponsdbiilftdes of the OIC and the Logilueac. . .oov
in a W5-4308 facility. STS: l4a Meas: W

(1) OIC responstibilities

(2) Logistic officer responsibilities

SUPPORT MATERIALS AND GUIDANCE

Student Instrucctions | Materials
Sw mmzsno 001-11-2, Continuous Photoprocessing Facilicies

Audio V!gua.l Afds ’ . -
35am Slides, WS~430B uUrtentation

35mm Slides, Mobilizing the WS-430B
35om Slides, WS-430B Corrosion Control

. Training Methods
_ Discussion and Demonstration (4 hrs)

CTT Assf{pgoment (2 hrs)

itruct ional Guida e ‘

) were that students have o baste ande rstandim, of the prmessing facilities
that they wiil probably encounter tn c(his carecg field. Bamphasis should be
placed on dtrategic and tactical processing fumctions. Give CTT assigmeent.

4

S

PLAN OF INAYRUCTION NQ QAT K PAGE nO.
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| Cont fnuous
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Y -

PLACH wmade ¥ WEN VY
: Ll v ' ausdog Fuadamental
Y as _ T Timk
3. Mathematics Used in Photography 14
- : : (12/2)
a. Glven photugraphic related mach problems and log tables,
solve 80X of the problems correctly. STS: 16a, 16b, 16c Meas:
W, FC | -
(1) Bastc artthmetic
() Sigued numbuers
(3) Logaritims
™~
(4) Metric system \
(5) Temperature conversions ‘
.
+
. P
& . " .
P
*
e !
-~/ - . »
i
i
U —_— : |
) SUPERVISOR APPROVAL OF L ESSON PLAN (PARY )
SIGNA TURE AND DATE SIGNATURE AND DATE
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PLAN OF RIETRUC NONA.EI0N PLAN PART | (Comtinvstion Shoet)

o ]

Student Instructional Materials
SW G3ABR23330 ,’Oﬂlnll-:!. l!lthmticl Used in Photography

Training Methols

Discussion and Demonstration (6 hrs)
Performance (6 hrs) -
CTT Assignment (2 hrs)

- Instructional Guidance
Determine in~depth subject matter coverage by analyzing results on

mathematical problems. Give CTT assignment.

50

1@
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| Cont {nuous Photoprocassing Specialist ’

3 N SO (L WETNVIY \
It Cont tnuous Photoprocessing fundamentals i

© 2 ST Y i o

e -

' 4. Chemical Mixing and Certiffcation , {1a
, (12/72)
4. Given the necessary bulk chemicals, selected formulas,
chemical mix facilicies, measuring and mixing equipment, prepare black- (6)
and~vhite processing solutions. Solutions must meet locally prescribed
scandards of quality. STS: 3b, 5a(21)(a), 5a(21)(d), 15b(2), 15b(3),
15b(5), 15¢ Meas: W, PC :

(1) Chemical grades
(2) Mixing chemicals
(3) Safety in mixing
N (4) Storage
(5) Classware (types)
(6) Cleaniny glasswarc
(7) Glassware medasurements
(8) Beam balances
b. Given pH meter, hydrometer set, and photographic solucions, (6)
. determine the pH and specific gravity of the photographic solutions.
Students.value for pH must be within + 0.10 and specific gravicy value
must’ be within + 0.015 of the class standard. STS: 6b(2)(d), 15¢(1),
15¢(2) Meas: W, PC
(1) Purpose of specific gravity analysis

(2) Use of the hydrometer ‘ . ‘

(3) Temperucui'e c‘mpensation‘ ‘ |
(4) Keading the hydrometer
(9) i‘;nrpasu of pH neaaurenént {

(6) Electroudes ' l

—— e i m—— e m e - e - - —————

; SUP ERVISOR APPROVAL OF L ESSON PLAN (PART 1)

e o e e

@ L SIGNA TURE 4ND DATE SIGNATURSE AND DATE
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COURSE CONTENTY

——— —— -l A s s

924 muwrua;rmtmu

(7) Buffers
(8) Operation of pH meters

(9) pH wmeasurement precautions

SUPPORT MATERIALS AND GUIDANGE

Student Instructional Materials
SW cﬁ:mo 001-11-4, Chemical Mixing and Certif ication

Audio Visual Alds
Slide Tape, Mixing Photographic Solutions
Slide Tape, pH Neter

Training Equipment
Chemical Laboratory Facilities (8)

Assorted Laboratory Glassware (8)

Triple Beam Balance (Scales) (2) A
pH Meter (2) ~ .

Hydrometer (2)
Thermometer (2)

E

Training Hethods * :
Discussion and Demonstration (6 hrs)

Performance (6 hrs) .

CIT Assigneent (2 hrs) p

Instructional Guidance

Students are introduced to chemical laboratory apparatus and procedures.
Stress chemical safety throughout the lesson. Give CTT assigmsent.

o
b

T REPLACES ATC PORNS SITA, AR 75, ARD TT0A, AVS T2. TINICH ThLL B¢
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NAME OF INSTRUCTOR (VT T TN )

. Continuous Photoprocessd ecfalis
“BLOCK NOMEF A Y
11 cont in y cessing Fundamentuls 92...:__1
L . 3 timE |
. 5. Sensitometry and Densitometry 18
(16/2)

1. Using unexposed original film, sensitometer, previously mixed
processing solutions, and sanual pr%{-m facllities, expose and (6)
proceas sensitometric strips. Processcd sensitometric strips must be
of acceptable density and be free of chemical and physical defects.
sTs: 1lla, lle, 17¢, 17d Meas: W, PC

(1) Sensnitometry
(2) Classification of sensitometers
(3) Light sources

(4) Exposure modulators

' ) (5) Kodak Madel 101 sensitometer
(6) H: & G Mark VI sensitometer
(7) Sensitometric processing wethods .
(8) Safety precautions
. b. Using a densitometer and previously processed seansitometric )
strips, measure and record each densicy step to within + 0.02 of thg

actual densfity. STS: 1lb Meas: W, PC
(1) Transmission, opacity and density
(2) Densitometry

(3) Classification of densitometers

(4) Common densitometers

(5) Operating procedurvs | .

———— o — - et - a— ewm— =t

SUPERVISOR APPROVAL OF L ESSIN PL AN (PARTY 1)
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A

CNl!I CONTENY

—— e s . cEw 4= - . W Ete e MR e 2 & v e L. catey . b bt e G Sctnd ol oo o

¢. Using densftometric readings from o proviously processed sensitomstric
strip, plot a sensitometric curve and determine gamna., GCemme must be com= (4)
puted to within + 0.10 of the class standord. STS: 11d Meas: W, IC

(1) Partes of a characteristic curve
(2) Plotting the curve

(3) Determining pamma

SUPPORT MATERIALS AND GUIDANCE

Inas t 1 er
SW G3ABR23330 001-3i-5, Sensitometry and Densitometry

Training Equipmest

Sensitometer (2)

Densitometer (2)

Manual Processing Facilities (8)
Neutral Density Filters (3)
Graphing Implements (8)

‘l'raintng Methods
Discussion and Demonstration (6 hrs)

Performance (10 hrs)
CTTL Assignment (2 hrs)

Instructional Guidance

Baphasize intensity scale sensitometers, safety and cleanliness. Cover the™
densitometer as a basic tool of semsitometry. Stress all five parts of the
curve and how each can be used to control the process. Check CIT assigoment.
6. Related Training (identified in course chart) 8

7. Measurement and Critique 2

a. Measurement Test

b. Test Critiquc

T PLAN OF INBYRUCTION NO. : DAYE Pael NO.

L_G3Am23340 o
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PLAN OF INSTRUCTION/LESSON PLAN PARY |
"RANE OF RETRUZYBN "o Iy

Contiuuous Photeprocessing Specialist

27 |

. IBLUCK NuMBF A Tt SUATNNYTY T
r 1§ 9 Act Lal Film Processdy
o [ L

1. Continuous Processor Operation

O,

et @ —ca e mcmms e o=

S1GNA TURE AND DATE

a. ldentify the basic operating principles of continuous pro- (36/12)
cessors. STS: 5a(20), 6a, 6b, 6¢c, 6d, 6e, 6f Meas: W
(1) Film drives and trunsport systems (3)
(2) Machine-threading systamu
(1) Duwveloping and fixing syslems '
(4) Rec frculation systems
(5) Squeecgees
(6) Drying systems
(7) Safetry -
) (8) Stilver-recovery methods
| (9) Stlver-recovery equipment
(10) Fuletron .
(11) H.T.A. 1M ‘
(12) Fktachrome RT Processor Model 1811
b. Idenﬂty and locate the major components, systems, and controls | (3)
of « Versamat !1C-MW Processor. - STS: Ja, 3b, 3d, 6a(l) (a), 6a(l)(d),
ball)(c), 6a(l)(d), 6a(l) (), 6a(l) (L), 6a(3), 6a(5), 6a(6), 6a(9)

Mean: W, KC '
(1) CGeneral description 3
(2) Standard equipment
(1) Accessory and optional equipment ,
(4) operating principlen |
(5) Functivnal description ;
(6) uperating controls ;
l

SUPERVISOR APPROVAL OF L ESSON PL AN (PARYT 11)
B e A

SIGNATURE AND DATE
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. COURSE CONYENY
—
c. Provided a Verssmat processor, setup and systems clean the pro- )

cessor while observing all safety precautions. STS: 3ls, 3b, 3, 5a(21)(e), :
6d (2), 6£(1), 66£(2), 6£(3)(b) Mcas: W, PC .. .

(1) Initinl_ setup

(2) Systems cleaning

d. Using specified packaged chemicals, mix and certify the chemical (6)
sojiutions. Mixed solutions must mer! loca! certificat lon atandards. STS:

la, 3b, 6a(2), 15a(2), 15(b)(1), 150(,), 1ob{A), 15b(5), 1 (i), Ln (2
Meas: W, IC ' '

(1) Mixing cheaistry

(2) Certifying chemistry

(3) Filling processor tanks

e. Using a Verssmat processor and operating checklists, startup and (B)
shutdown processor IAW the checklists. STS: 3a, 3b, 3d, 58(21)(a),
5a(21) (d), 6a(1)(a), 6a(1)(b), 6a(1)(c), 6a(l)(d), 6a(1)(e), 6a(1)(f), 6a(3),
6a(5), 6a(6), 6a(9), 6d(2), 6£(1), 6£(2), 6£(3)(b) Meas: W, PC

(1) Preoperational check
(2) Daily startup
(3) Daily shutdown
ﬁ (4) Preventive raintenance ’ .

£. Provided a Versamat processor, certify the processor mechanically, (6)
chemically and sensitometrically. The processor will be certified to meet
local certification standards. STS: 3Js, M, 6b(1) (b), 6h(2) (d), 6b(3),
6e(2), 1la, 1ib, llc, 11d Meas: W, K

(1) Mechanical certification
(2) Chemical certification

(3) Trouble shooting

(4) Sensitometric certification

(5) Process control

‘8. Explain the need for s quality sssurance progras within con- (1)
tinuous photoprocessing laboratories. STS: 6b(2)(b) Meas: W

(1) Laboratory quality assurance

(2) Central cal.ibtadon progran

.
u@- OF 1NETRUCTION NO. OATR PASE N0,
GJABR2 — 1 .
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PLAN OF INGTRUC TION/LRSSON PLAN PARY | (Continuation Sheet)

- o =z

(3) Sensor system evaluation progras

h. Using a preinspection table and & Versamat processor, preinspect  (5)
and process exposed aerial film, processed film must be free of processing
defects. STS: 3Ja, M, 6¢c(2), 6c(4), 6c(S), 6c(7), 6c(9), 6c(10)(n),
6c (10)(b), 10a(l), 10a(2) Meas: W, PC

(1) Pretinspection and makeup
(£) Procoessing i

(3) Processing defects

SUPPORT MATERIALS AND GUIDANCE

Studept Instru- tional Materials

SW GIABR23330 001-III-1, Continuous Processor Operation
~.

Audio Visual Alds

Fiim MN 10302A, The EH-I8 Film Processor

Film MN 10302C, The EH-38 Processor Quality Control

Stlver Recovery Cartridge Trainer

Training Equipment

Preinepeccion Table (4)

Versamat Model 11CMW Processor (4)
Pracessing Support Equipment (8)
Cleaning Supplies and Equipment (8)

feaining Methods

Discussion and Demonstration (6 hra)
Pertormance (30 hrs)

CTT Assignments (I2 hrs)

st puet bonal Goddan,
Hnphasfze checklist procedures and sacety, Give fadividual fnotruction oa

Ltattup, «ertif leatfon, operatiny, troublestwot fug, and shutdown gfocena. v, f
Lnsure that students save their processed film for use in the next SW. Check ‘
CIT assbgnments. ~
FLAN OF (NETRUCTION NO - OATE - PAGE NO.
G SABR2 1330 LUl 1 October 1977 31 ~
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Continuous Photoprocessing Specialisg

il Acgial Filn g;‘ﬁcumg
Y ass Timé
2. Titling and Cleaning Aerial Fllm | 20
Qe6/8)
a. Using an editing table, postinspact and attach head and tail
friskets to & roll of processed acrial film. All defects must be )
recorded. STS: 10b, 10c, 10e, LOh(1), 10h(2), 101 Neas: W, FC
(1) Yoat Inaspection
(2) Priuury bLreakdown
t
b, Using a Dual licad f1lm ticler, title processed aerial film. ‘
Type must be correctly positioned and transfer to the film must be (6)
Jegible without flow or embossing. STS: Ja, 3c(l), 3 (2), M,
12a(1)(a), 12a(1)(b), 12a(1)(c), 12a())(d), 12a(2), 12a(3), 1{.(6).
12¢,12d Meas: W, PC
(1) Ticitng principles
(2) General Jdescription
(3) Detatled description
(4) Preoperation procedures
(S) Operation
(6) Shutdown
(7) Preventivé maintenance .
. Using 4 Delaware portable film titier, title processed aerial
tilm. Type munt be currectly positiored and transfer to the film must (3)
be logible without flow or embossing. STS: 3a, 3d, 12a(l)(a),
La(l (b)), 12ai)(c). 12a(L)(d), 12a(2), 12a(3)., 128(4), 12¢c, 12d Meas:
W, IC X f
(1) Cenersal description
|
:
(2) vetatled description !
(3) Vreoperatfon procodurce i
et e e e o I
Mflﬂ!ﬁl APPROVAL OF Lﬁlﬂ! PL AN (PART )
$IGHA TURE AND DATE _ SICHATURE AND BATE
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PLAN OF UESTRUCTION,LESEON PLAN PART | (Continvetion Sheet)

| 3/ COURs? conveny

(4) Operation

(5) Shucdown
(6) Freventive maintenance

d. Using a film cleaner, clean eroveaned aerfal fila. Cleaned film (4)
must be free of objectlonable dirt, o 0wl other for :dpn matter. HTL: |
3a, 3, Sa(21)(a), Sa(21)(b), Lib(ilv.), oLCL)eR), 1P0(1) (), 120200 ),
12¢, 12d Meas: W, K - T T T T '

(1) Taconic tacky roll cleaner

(2) Tacky roller film cleance

SUPPORT MATERTALS AND GUIDANCE

Student Instructional Materials
SW C3ABR23330 001-11i-2, Titling and Cleaning Aerial Film

Training Fquipment

Editing Table (8)

Dual Head Film Titler (8)
Delavare Film Titler (8)

Tacky Roller Film Cleaner (8)
Taconic Tacky Roll Cleaner (8)
Allen Wrenches (2)

Training Methods

Discussion and Demonstration (4 hrs)
Performance (17 hrs)

CTT Assignments (4 hrs)

lnstructional Guidance

Chock Chlm (v dBwsurce that titling is complete and legible. Stress the
impor tance of proper (ilm cleaning techniques. Easure that students save
cheir titled film for use in the next block. Observe compresscd gaoc safety
precautions. Check CTT assignments.

3. Related Training (identifled in course chsrt) 2

4. Measurement and Critique 2
a. Mcasurement Test

. Test Critique 3()

~——

PLAN OF INSTRUCTION NO oate rASE WO
GJABRR23330 00! 1 October 1977 36
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~ . | _Continuous H\otoggoccntm &5&31“;
Avgtal F1) lication | \#352521
e A e Yine ]

}. Nondodging Continuous Printing 32
' (24/8)

LI O L

% IV
i

4. Using un EN-86A Niagara Continugus Printcr and Yersamat LICM
Processor, duplicate a roll of previocusly processed film. Finished
Product must be free of chemical and phyeical defects and have ac-
ceptable density and contrast. STS: Js, 3, M, sh(znm. 5a(21)(b),
bc (4), 6¢c(5), 7a(2), 7b(1), 7v(2), ™(3), b(4), 7¢(2), 7d(2), 7e(2),
18(2), 7¢ (1) Meas: W, IC ‘

(1) Description of printer

A ]

(2) Preoperational procedures for the Niagara Printer

(3) Princer operation

(4)
(5)
(6)
(7)
(8)

Prevent ive maintenance

Printer certification

Printer correlation

Matertuls for photographic duplicaifon

Tone reproduction

(9) Trigradient tone control system

- ca—— e e = —— - - e ———
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Student Instructiomml Materials

SW G3ABR23330 001-IV~l, Nondodging Cont inuous Printing
¥

Training Equipment '

EN-S86A Continuous Contact Printer (8)

Versamat Model 11CM Processor '(8)

Training Methods

Discussion and Demonstration (12 hrs)
Performance (12 hrs)

CTT Assigmments (8 hrs)

I

.- Instructional Guidance :

r The dupe positive produced in this unit of instruction will be used for
printing a dupe negative in the pext study gulde/workbook. Stress electrical
and mechanical safety. Check CTT assigments. A\ :

41 "

PLAN OF INSYRUCTION NO. ' DAYE ‘ PAGE NO.
___GIABRZ23330 0L - Foeober o1 |30 | @
ATC ::::‘ 1I3A ‘ :g:;'ncn AYC FORMS JSTA, MAR T3, AND 7P5A, AUG T2, WINICK WLL 0K




: d PLAN OF INSTRUCTION/L ES5ON FLAN PARY |
) eI LY

L]
_ - I Continyous  Photoprocussing
HLO(n ~ IMBFR 0 “P.’ YTYLY
. v Aerial Film miltcat%m\ .
1 S8 Ml
i 2, Automatic Dodging Continuous Printing ‘ ' . 20
(16/4)
a. Using an SP 10/70 Continuous Contact Printer, and Versamat 11CM
froceasor, duplicate a roll of previously processed film. Finished
stoduct must he free ot chaulcal and physical Jdcefects and have acee ™
abic dens ity and countrast. 5TS: 3da, b, Sa(21)(@), 5a(2:; (L), [
6c (5), 7a(2), 7b(Q1), 7b(2), 7b(i). 7¢(2), 1d(2), 7e(2), 7£(2), Tyl
. Meas: W, PC
(1) General description
(2) Detatled description ";
(3) Control panel dgncriptim
(4) Accessories
(5) Infcial setup and certification
; (6) Operational printing
I
|
T TSUPERVISOR APPROVAL OF L ESSON PLAN (PARY D)
SIGNATURE AND DAYE SIGMATURE AND DATE /
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SUPPORT MATFRIALS, AND GUIDANCE

Student Instructional Materials
SW G3ABR23330 001-IV-2, Automatic Dodging Cont inuous Printing

Training Equipment
SP 10/70 Continuous Contact Printer (¥)
Versagat Model 11CM Processor (8)

Training Methods
Discussion and Demonstration (6 hrs)
Performance (10 hrs)

& TT Assignments (4 hrs)

Instructional Guidance .
Ensure that students save their dupe negatives for use in the next
block. Stress electrical and mechanical safety. Check CTT assignments.

3. Related Training (1den£::.d in course chart) 2
4. Measurement and Critique | ‘ 2
a. Measurement Test

b. Test Critique

>
——

X
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PLAN OF INSTRUCYION/L ESSON PLAN PARY | AR =
BV LELALIL L 01 I - R
' cont inuwis Piwtoprocesstng Specialisg
B YT L L T TN Y T T ) : _
Y Acrfal Sclact Printh \ !liéé‘-—q
"Rs NY Yinl
F LKL e
1. Manual Contact Printing S 1é
, | (12/4)
a. Using manual contact printers, laboratory facilities, serial
negatives, and printing materials, produce black~and-white prints which
are tree of exposure and processing defects. STS: 3a, 3b, 3d, .
9a(21)(a), Sa(21)(b), 8b, 8¢, 84, e, 8f, Bg, #h, 94, 9b, Yc, 9d, 91, g
98, 9h, 91, 91 (1), 91(2), 94(3), i7¢c Meas: W, PC i
(1) Principles of contact printing
(2) Manual contact printers
(3) Printing materials
(4) EN=22A, Manual Contact frinter
(5) Contact printing controls
(6) Safety
i
|
f
i
. TSUPERVISOR APP ROVAL OF L ESION PLAN (PART 11)
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Cﬂllil CONTENY

37|

e

SUPPORT MATERIALS AND GUIDANCE

Student Ipstructional Materials

SW G3ABR23330 001-V-1, Manual Contact Printing
. Lo

Audio Visual Aids

Film MN 5387, Fundamentals of Photography

Training FKquipmuent

EN-22 Contact Printer (1)
Timer, Interval (1)
Timer, Continuous (1)
Thermometer (2)
Laboratory Facilities (8)
Print Washer (4)

Print Dryer (8)

Training Methods .

Discussion and Demonstration (2 hrs)
Performance (10 hrs)

CIT Assignments (4 hrs)

Instructional Guidance

Printing the Positive

Stress electrical safety. Use pre\fiously produced aerial duplicate
negatives. Give individual assistance on dodging techniques.

contrast and density controls. Check CTT

assignments.

Hmphasize

A

u.
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2. Copying Techniques ‘ 16
‘ 22/4)
a. Given mosaics, copy equipment, processing and printing .
facilities, produce a scaled reproduction of the mosaic. The size of
the reproduction must be within + 5 percent of the desired size.
STS: Ja, b, 5a(21)(a); Sa(21)(h), 13a, 13b, 13, 17c Meas: W, PC

(1) Mosaic produc tion

(2) Fundamentals of copying
(3) Lighting for copying
(4) Filters

(5) Film selection

(6) Copy camera operation

; (7) Laboratory safety

PR et —— -
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PLAN OF INSTRUCTION/LESION PLAN PARY | (Cantinvetion Shost)

-

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

_________—m_——-—

SV C3ABR23330 001-V-2, Copying Techniques

Training Equipment

Copy Camera (2)

Copy Equipment (8)

Copy Room Facilities (8)
Laboratory Facilities (8)
Timer, Continuous (1)
Print Washer (&)

- Print Dryer (8)

Training Methods

Discussion and Demonstration (3 hre)
Performance (9 hrs)

CTT Assigments (4 hrs)

Instructional Guidance

Make this SW slanted toward field operations. Check CTT assignments.

PLAK OF INSTRUCTION NO.
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Canng fspons Plotaprocessting Spec fal (ot
) BLOCK NUMBEN L1 848 4 — ekl ) S\
L, %8
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3. Projection Printing ‘ ' ‘ i6
(12/46)
a. Using manual projection printers, laboratory facilities,
aerial negatives and printing materials, produce black-and-white
prints which are frecv of exposure and processing defects.
STS:  3u, 3b, id. Sa(2l)(a), Sa(21) (), 8a(2), 8, 8, 8u, 8f, 83, &
17b.  Meas: W, IC ; )
(1) Principles of projection printing |
\ (2) Types of projection printers
(3) Projection printer models
(4) EN-52B projection printer
’ 2
(5) Projection printing procedures \
‘ (6) Projection printing controls
;
i
n
{
j
e SUPERWION APPROVAL OF L ESSON PLAN (PARY 1)
SICNA TURE AND DATE . SIGNATURE AND DATE
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4 I:L PLAN OF INSTRUCTION/L ESSON PLAN PART | (Continuation Shoet) }

COURSE CONTENT .

SUPPORT MATERIALS AND GUIDANCE

Student Instructiomal Materials
SW G3ABR23330 001-V-3, Projection Printing

Training Equipment

Projection Printer (1) |
Laboratory Facilities (8)
Timer, Interval (1)
Timer, Continuous (1)

Thermometer (2) 7
Print Washer (4)
Print Dryer (8)

Training Methods

Piscussion and Demonstration (3 hrs)
‘ Performance (9 hrs)

T CTT Assigmsents (4 hrs)

| Instructional Guidance

Stress chemical and electrical safety. Use previously produced duplicate
negatives. It iay be necessary to remove selected frames from the roll of
film. If frames are removed, the students will splice the film back together .
r properly. Check CTT assigmments.
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4. Step-Mode Printing

4. Using a Mark IIR5A printer, Versamat 1iCM procesagr, nega-
tives, and printing materials, produce prints in the contact and pro-

30
(22/8)

fer t fon modes of operation. Prints must be free of physical and chem~
1l defects and must have aceeptable density and contrast.
STS:  3a, thy W, Sa(21)(a), da(21l)(d), 7.:("), 7bC1), 7b(2), Zc(2.

7c(3), 2dQ2), leQ2), 7£(2), TxQ), 8¢ Meas: ¥, KC :
(1)‘ Description ! |
(2) Exposuxrec and dodging systems
(3) Controls and indicators
(4) Operation of the Mark IIR5A
(5) Safety precautions
: . -
-

-—taee e = e M -
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PLAN OF INSTRUCTIONALESSON PLAN PART | (Continvetion Sheet)

COURSE CONTLNY

Training Equipment

Mark IIR5A (8)

SUPPORT NATIRIALS AND QUIDANCE

Student Instructional Materials
r SW GIABR23330 001-V-4, Step-Mode Printing

Exposure Index Calibration Sheet (4)

I Versamat 11CM Processor (4)

Training Methods

I Instructional Cuidance

Stress electrical safety.
Check CTT assignments.

a. Measurement Test

b. Test Critique

Discussion and Demonstration (6 hrs)
Performance (16 hrs)
CTT Assignments (8 hrs)

Use duplicate negatives from previous bdlock.
L

S. Measurement and Critique 2

Ot
Pt

GIABR2333 001
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u 1. Color Theory 16
(12/4)
4. Provided exercises pertaining to the function of white light (3)
in forming colors, identify colors formad by additive and subtractive *
means. STS: 17a(l), 17a(2) Meas: W
(1) Etlectromagnetic spectrum i
(2) Vistble spectirum ‘
(3) Trichromatic systems |
(4) Additive color process
(5) Subtractive color process
(6) Additive and subtractive printer systems
b. Using provided diagrams, write the names of dyes formed in (3)
various color film emulsions when exposed to given colors. STS: 13c,
15f, 158, 17a(1), 174(2) Meaanr W, K
(1) Dye couplers
() Standard reversal process
(3) Color negative process
(4) Storage
(5) Illumination
{
E
T T T T T T TP ERAVISOR APP ROV AL OF L ESION PLAN (PART W)
L NGMATURE AND DATE o SIGNATURE AND DaTE
R . - -
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PLAN OF INSTRUCTIONALESION PLAN PART | (Continuetion Shoet)

. ‘/\’JJL_‘ ' * course couTenr -~

C. Describe the major characteristics of motion picture sensitized
meterials. STS: 13c Meas: W, IKC

(1) Requirements of motion picture film
(2) Motion picture film configurations
(3) Spooling

(4) Reversal filns
SUPPORT MATERIALS AND GUIDANCE

Student Instruct 'onal Materials
SW G3ABR23330 (i ~VI-1l, Color Theory

Audio Visual Aids
Color Charts on Characteristics of Light
Color Star

Training Methods

Discusaion and Demonstration (6 hrs)
Performance (6 hrs)

CTT Assignments (4 hrs)

Instructional Guidance
Students are authorized a six hour field trip to expose film for later
use in this block. Check CTT assignments.

L
-

N

(6.

oM NEPLACES ATC FORMS 1374, MAR 75, AND 7704, AU 72, WICH WILL BN
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PLAN OF INSTRUCTION/LESSON PLAN PARY |
ST YIYLY

[} (19 N
- Continuous Photoprocessing Specialis
TOLOCK NUMBEN v
L Vi | Cuatinuous Color Processing
v COURSE CONTENY TINE
2. Color Chemistry 8
\ : (6/2)
4. Lisg the major procesaing steps that are required for proe
vensing different types of color film. STS: 15a(l) Meas: W
(1} Negattive/postitive larweéu
(2) Rcversulpprocess ) ~_ | - T i
b. List the components of the ME-4 process in ordex and exphi.n
the purpose of cach component. STS: b, 15a(1) Men. w
(1) " Prehardner
(2) Neutraltizer
(3) Firsc developér
(4) Firet stop
1]
(5) First wash
(6) Color developer . \
(7) Sccond stop s
(8) Second wash
(9) Bleach
(L) Fix '
(11) Final wash !
(l2)  Stabtifrer r
(13) Dry
& {
T T T SUPERVISOR APPROVAL OF LESSONFLAN (PART 1) ‘
$1GNA TURE AND DATE HGNATURE AND DATE
BUANOF WETRUCTION NUMBER 77T T oo ‘ ‘ OATE TFAGE NG.
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. PLAN OF INSTRUCTION/L ESSON PLAN PART | (Continuation Sheet)

6{ 7 COURSE CONTENT

— «am o v e — e em— ey teme =

c. Using packaged ME-4 color chemicals, chemical mixing facilities
and equipment, mix ME-4 color chemicals following the manufacturer's
instructions. STS: 3a, 3b, 3, 5a(21)(a), 5a(21)(d), 15a(1), 155(1),
15b(3), 15b(&4), 15b(5) Meas: W, FC

(1) Handling color chemicals
(2) ME-4 chemical handling procautions
(3) Mixing solutions

(4) Certification of mixed :z0lutions

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
SW G3ABR23330 001-VI-2, Color Chemistry

Audio Visual Aids
Slide Tape ME~4 Color Chemistry

Training Equipment
Hydromixer (8)

Training Methods

Discussion and Demonstration (3 hrs)
Performance (3 hrs)

CTT Assignment (2 hrs)

Ingstructional Guidance

Insure thorough understand ing of the sequence of each processing step.
Emphasize safe handling precautions and cleanliness. Check CTT assigument.

a1

-
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* PLAN OF INSTRUCTION/LESSON PLAN PART |
CI LT ] COUME YIYLY
. ' nuous Photoprgcess
PLOCK NUMBER YL
VI Lontin cagpl
T (T3 g
3. Processor QOperation : 43
(27/6)
a, ldengify the functions of motion picture processoxs. ST§; Q)

34, 3b, d, 6a(2), 6c(/), ba(8) Mcas: W, PC

(1) Black-and-white processo;‘s
(2) Difference between black-and-white and color processors
-(3) ME-4 processing design considerations

b. Identify and locate the major _components, systems, and (4)

contruls of the Colormaster Mark 1I prokessor. STS: 3a, 3b, 3d,
6a(1)(a), 6a(l)(b), 6a(l)(c), 6a(1)(@), 6a(l)(e), 6a(l)(f) Meas:

W, IC
(1) General description _‘ B RN,
' (2) Detailed deacription
. c. Using a COlumastér Mark IX processor and an operating check- 12)

i11st, start up, certify and shut dom the processor IAW the checklist.
STS: 3a, 3b, 3d, 6a(l)(a), 6a(1)(D), 6a(l)(c), 6a(1)(d), 6aQl)(e),
6a(1)(f), 6a(l), 6a(4), 6a(5), 6a(6), 6a(7), 6a(9), 6b(2)(a), 6b(2)(a),
6b(3), 6d(1), 6f(1), 6£(2), 5a(21)(a), 5a(21)(b), 6£(3)(a) Meas: W,
PC

(1) Preoperationdl procedures

(2) Startup
(3) Uperation ’ ,
(4) Certification procedures {
(3)  Shut down

(6) Preventive maintenance

U -
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PLAN OF INSTRUC TION/L ESSON PLAN PARYT | (Contisvation Shost)

COURSE CONTENY

Y - - P ———— J
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d. Make up previocusly exposed motfon picture film and process on (9)
the Colormaster processor. Film must be free of processing defeacts. STS:
3a, 3b, 3, 6a(1l)(a), 6a(1)(b), Ha(l)(c), 6a(l (d), 6a(l)(e), 6a(1)(f), 6c(1),

6c(3), 6c(8), 6c(9), 6c(10)(a), 6c (10) (b), 6e(l), 10c, 10e, 10h(1), 10h(2),
104 Meas: W, KC : .

(1) Film makeup

(2) Load station change‘ovcr
(3) Takeup station change over
(4) Systems monitoring

(5) Processor malfunctions

(6) Postinspection

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
SW G3ABR23330 001-VI-3, Processor Opcration

Training Equipment
Colormaster Mark IT Processor (8)

Staple Gun and Staples (8)
Makeup Table (8)
Splicer (8)

Training Methods

Discussion and Demonstration (6 hrs)
Per formance (21 hrs)

CTT Assigmments (6 hrs)

Instructional Cuidance

Stress lmportance of constunt monitoring for any malfunctlons during equipment
opcration. Also insure that thorough equipment shutdown and cleanup procedures
are followed. Insure students observe safety practices at all times during pro-

cessor operation. Check CTT assignments.

4. Related Training (indicated in course chart) A
5. Measurement and Critique Z

a. Measurement Test

£
b. Test Critique P
6. Course Critique and Graduation 1
PLAN OF INSTRUCYION NO. - DATE rAQE NO
G3ABR23330 001 1 Octuber 1977 52
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’ ~ MODLF, CATIONS
Block T, sectionl and \
7a 1s 0 section A of this publication has (have) been deleted in

adapting this material for use in Vocational and Technical Education. Deleted
material involves extensive use of militgry forms, procedures, systems, etc.

and was not considered appropriate for use in vocational and technical .educa-
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SAFETY

.! Accidents happen without cause. Accident records show that of all
accidents, 88 percent are caused by unsafe acts of people, 10 percent by
unsafe conditions which people allow to exist, and only 2 percent by
natural disasters. The identification, isolation, and control of these
causes form the backbone behind accident prevention programs.

Some phases of photographic work have a potential for producing
accidents. Some of the work is performed in total darkness or unde
extremely low levels of illumination. Some of the photographic pro-
cesses require the use of chemicals that, if used improperly, can cause
serious injuries. However, if you are aware of the potential danger and
exercise the safety precautions covered in thig text, the chances of
your being involved in an accident are extremely limited.

You should begin to develop good safety habits now. Accidents
result in pain and suffering, needless waste of manpower and materials,
and could result in failure to carry out the assigned mission of the
unit. For this reason, safety is stressed throughout the course. Pro-
tect yourself from possible accidents by paying close attention to the
prescribed safety policies and procedures.

SW G3ABR23330 001-I-2

15




CE
The following information is provided to_help you deal with some of
the more common safety problems you may sncoun er.

Warning Signs

Observing posted warning signs and complying with directed pro-
cedures help establish safe working habits. Signs such as INFLAMMABLE,
HIGH VOLTAGE, TOXIC CHEMICALS, and POISON are there to identify poten-
tlal huzards and to help you avoid accidents. Observe the signs and
comply with recommended procedures for handliny these items. If in
doubt as to what action to take, check with your instructor. Don't
become an accident statistic through ignorance.

1llumination

Photo darkrooms.require the use of little or no illumination. This
provides an excellent environment for accidents. Organization is the
key to accident prevention here. If you work in the dark, you must know
by memory, where everything is located. Everything has its place in
the darkroom and should be properly stored when not in use. Check your
darkroom before turning out the lights. This little tip can save you .
many bumps and bruises. Small quantities of ‘luminous paint or tape are
helpful in identifying hazards or orienting younrself in the dark.

Chemical Hazards

Almost any chemical, if misused, constitutes a hazard of some sort.
Generally, photo chemicals present no more of # hazard than some of the
common cleaning products found around the home. However, to avoid any
chance of an accident, you should follow the following procedures in
handling the storage of chemicals. !!a .

1. Strict adherence to the manufacturer's recommendations for
mixing and use of the chemistry is mandatory. Because of the research
involved, the manufacturer is the most informed source concerning the
necessary safety precautions.

2. Make sure that your laboratory has adequate vemtilation.

Vents should be instslled to insure that vapors are quickly removed from

the work area. Some of the phatographic chemlstry contains Formalinm,

the liquid formula for formaldehyde. This chemical is a nose and throat
irritant. If the worker is exposed to its vapors for prolonged periods
of time, he will develop severe headaches. Proper ventilation eliminates
this problem. . .

3. Never sniff a containef'or opéned bottle to detetniﬁé its con-
tents. Sniffing concentrated ammonia could damage your lungs. If it is
necessary to identify a substance by smell, cautfously sniff the 1id
{instead.
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4. When necedsdry, proper protective equipment and clothing
should be worn. Working with caustic chemicals or acids requires .that
. you use a rubber apron, rubber gloves, and goggles. If you are mixing
chemicals in a powder form, & respirator i{s advised to prevent f{nhaling
the dust. Again, adequate ventilation is required. When diluting acids
with water, remember this rule, ALWAYS ADD ACID. Adding water to
concentrated acid can cause it to boil and splatter. This could result
in severe burns and possible damage to the eyes. Always add acid to
water. When diluting sodium hydroxide in water, always use cold water.
Sodium hydroxide raises the temperature of the water. If warm water is
used, it will boil and splatter. In case you didn't remember, sodium
hydroxide {s commonly called lye and can produce very severe burns.

Other chemicals used to compound photographic solutions can cause
skin irritation. This {s not a common occurrence, but it does happen.
Gener '1ly, the person involved has a8 record of problems pertaining to
skin sensitivity. One of the best ways to .void problems like this is
to wash the exposed area ae® :oon as possible after exposure. If you are
hand processing prints, periodically rinse your hands in the stop bath
or fixer to neutralize the effects of prolonged contact with the de-

veloper. Proper application of soap and water also helps to lessen the
chances for irritation.

5. Make certain that solutions are stored in properly labeled
containers. When these containers are not in use they should be stored
in a safe place. Avoid storing acids and other hazardous chemicals on
high shelves. This precludes the possibility of their being knocked off
and causing an accident. Corrosive chemicals, such as color bleach,
should be stored in hard rubber tanks or glass bottles. Amber colored

. bottles or tanks with floating 1ids may be used where appropriate.

Compressed Gases

The most frequently used form of compressed gas is nitrogen. It is
- used to provide agitation during film and print processing. Nitrogen is
an odorless, colorless, tasteless, and chemically inert gas which is
neither corrosive, explosive, nor f lammable.

After what has just been said, you might wonder how this compressed
gas could produce a situation that could be hazardous to you. Actually,
it can be dangerous in two ways. First, since it is in a compressed
form, there is quite a volume present in ‘the container. If it were used
in a confined area and there were a lack of adequate ventilation, the : ,
gas could easily asphyxiate the worker.. Because it is odorless, color-
less, and tasteless, it would be almost impossible to identify the
hazardous situation until too late. Good ventilation and careful
inapection to insure that hoses and fittings are in good condition and
properly connnected will eliminate this potential hazard.

3W G3ABR23330 001~1I-2
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Secondly, because the gas 18 in a compressed form, the container
itself {s a source of danger. The cont.iner must he handled carefully
to avoid damage. If the top were crackced or broken the escaping gas
would turn the cylinder into a deadly projectile. Although these types

of accidents occur infrequently, the possibility exists, w0 remember to
handle the gas cylinders with care.

Ele~trical Hazards

A gredt many items of equipment used in the photographic processes

are electrically powered. You should take specilal safety precautions to

reduce the possibility of electrical shock, burng, and equipment damage

when using this eyuipment. Check power cords for worn or trayed insula-

tion, loose connections and broken parts to minimize accidents. See

that electrical equipment Is properly grounded, and all power cords have

polarized, three-prong plugs attached. You can reduce your chances of
being shocked by removing ftems of jewclry such as 1 ings., watches, and
bracelets while operating machines.

Overloading electrical circuits is extremely dangerous and is not

permitted at any time, All systems installed in Air Force installations

must be equipped with fuses, circult breakers, or other approved meann
to prevent .ccidental overloading. Only fuse: of the proper capacity
should be used and tinfoil, solder, or cther materials should never be
us€d in place of a fuse. '

Machine Operation

With any type of equipment there is always an {nherent safety
problem to be coped with. Trimmers have sharp edges that can cut; pro-
cessing machines have gears that can pinch. The 1ist of potential
dangers is limitless. An alert individual, following the establ ished
safety practices, can avoid becoming a-victim of these hazards. Remem-
ber, most safety rules are established as a result of someone's unfor-
tunate experience. Don't you provide a reason {or miking 4 new rulc.

The lollowing 'procedures will help to innure safe operation of
equipment. '

1. Make .ertain that no loose clothing, such as neckties, un-
bugtomed lab coats, wrist watches, or rings can become ent.ngled in the
machine's drive mechanism. .

2. Print trimmers and scissors are used to cut {ilm and paper.
They can also slich fingers. When not in use, these {tems should be
~‘properly stored and the trimmer blade left in the down poslition.

3. Avoid the possibility of accidental burns. Display a "HOT"
warning sign after using a dry mounting press, tacking iron, or film

splicer.
SW ((3ABR23330 001-1-2 ‘3?
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b Pertonm prescs S operator waintenance only, bon't be o "bo
it yourselt" statfistic, Many automated processors or printers have com-
plex meclunical or eke&&rxesl .components anﬁ requite the servﬁces cl 4
migiptenaice tvthniﬁian. )

‘

Fire Prevenclon

To produce a Tire, thtee things must be present: fuel, heat, and
oxygen. I{ any one of the three is missing, a fire cannot start, or, if
any one of them {8 removed, the tire will go out. Good housekeeping is
cosential to etfective fire prevention. Accumulation of rubbish, .
waste, and residue are all sources of fuel. Concentration of flammable
or explosive gases and vapors can be destructive. Fires are commonly
started by people dumping ¢ Lgarcites and ashtrays into waste paper
teceptacles. Avoid this practice,

Since fires uay occur unexpec tedly, you must be ready to fight them
quickly and effectively. ‘This means that you should know the telephone
number of the bhase fire department (117 on Lawry). Prompt reporting of
tires can limit -the damage. You should know the location of fire ox-
tinguishers, the type of extinguisher required to fight the fire, and
the proper method for using the extinguisher.

Fires are grouped into four general classes, each of which can be
extinguished by a particular action, agent, or extinguisher. Hecause
all fire extinguishing agents cannot be used on all types of fires, this
classification makes it possible to determine the agent best suited for
fighting o particular type of fie.

CLASS A. Fires in this classification can be extinguished effec-
tively and safely by water, or solutions containing water. Fires
occurring in wood, pauper, and rags, are typical Class A fires.

CLASS B, Fires caused by flammable liquids, such as gasoline and
other fuels, solvents, greases, or similar substances are termed Class
B fires. Agents like CO,, which dilute or c¢liminate air by blunketing
the fire, are cifective Oon this type of fire.

CLASS €. Electrical tires cowmes under Clasg C. Extinguishing
agents, such an CO,, which are nonconductors of electricity and work
principally on swothering the fire can be used. Extinguishers con-
taining carbon tetrachloride must not be used on electrical fires.

CLASS . Fires that occur in combustible metals, such as magnesium,
potassium, powdered aluminum, zinc, sodium, titanium, zirconium, and

lithium are Cluns D fires. Dry powder extinguishers should be used on
all Class D fires. . -

SW G3ABR23330 001-1-2
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Lxercise 3
PROCEDURES

Answer the following questions and record your answers on & separate
sheet of paper. DO NOT WRITE IN THIS STUY WORKBOOK,

1. What is the chief cause of accidents?

2. List two safety precautions you should observe for each of the
~ following potential hazards:

a. Electrical.

b. Mechanical.

SW G3ABKR23330 001-I-2
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i c. Chemical.
d. Compressed gases.

3. List the four classes of fires and give an example of each.
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. | - MODIFICATIONS

- :
m&m& of this publication has (have) been deleted in

adapting this material for use in Vocational and Technical Education. Deleted
material involves extensive use of military forms, procedures, systems, etc.
and was not considered appreopriate for use in vocational and technical educa-

tion.
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Sciences Branch . SW G3ABR23330 001-I-4
Lowry Air Force Base, Colorado October 1977

BASIC THEORY OF LIGHT AND OPTICS

OBJECTIVE

' s
Identify the five characteristics of light and state their rela-
- tionship with optics.

INTRODUCTION

While cthe photoprocessor need not make an extensive study of the
physics of light, he should nevertheless be acquainted with certain
aspects of its behavior that are of importance because of their relation
to his work. .
INFORMATION

THEORY OF LIGHT

Light is usually described as 8 form of radiant energy. It is a
form of wave energy that radiates from its wource in all directions.
other forms of radiant energy include radio waves, infrared, ultra-
violet, x~rays and gamma radiations. A simple example of wave motion
can be demonstrated by dropping a pebble into a pool of water. As the
pebble hits the water it causes waves that spread in every expanding

es. The light waves from the sun travel in much the same manner.

? Characteristics of Light

‘ WAVE LENGTH AND FREQUENCY. Different forms of radiant energy are
distinguished from esch other in two ways. They differ in (1) wave-
length and (2) frequency. Wavelength is the distarce from the crest of
one wave tofthe crest of the next. Frequency is the number of waves
that pass & given point in dne second. The product of waveleagth and
frequency {s called velocity or the speed of light. Figure 4-1 1llus-
trates the parts of a wavelength.

ONE Wavelangtlr

CREST OF WAVE }. ) ‘1

. Figure 4~1. Parts of a Wavelength




Light travels at approximately 186.000 miles per second. The speed
of light is constant for any given mediim, but it varies as it enters a
medium of a different density. For example, tLhe speed of light in
ordinary glass is only about two thirds of itns speed in air. Since
frequency remains constant, the change in speed is due to a change in
wavelength.

ELECTROMAGNETIC SPECTRUM. The various forms of radiant energy form
4 continuous series of wavelengths, each differing from the adjacent
wavelength by an extremely small amount. This grouping of wavelengths
is known as the electromagnetic spectrum. Figure 4-2 {llustrates the
electromagnetic spectrum,

VISIBLE
P LIGHT
. VY HA l INF RA I } FONG
COSMIC j (. AMMA] HERTZIAN HADIO [ELECTRICAL
VIOLE T HED 1 E OSCILLATIONS
. - ‘\
- -
- ~
- Y e
r( ~
- \~\
-
{f ’ ‘\\
- VISIBLE LIGHT SPLCTRUM  “s_
VIOLET) HUE GHEEN |yt OW[ ORANCH HEO
NANOME TERS
400 460 510 580 600 630 /90

Figure 4-2. The Electromagnetic Spectrum

Visible light occuples just a small part of the total spectrum and
consists of wivelengths from about 400 to 700 nanometers. The 700.
nanometer dimension is extremely small. A micron is one-thou:andth of a
millimeter; thus a nanometer is one-millionth of a millimete-.

If you view the entire renge of visible gpectrum (from 490-700mnm),
you get the sensation of seeing white light. However, if you see only
a4 small portion of the visible spectrum, or a particular wavelength, you
get the sensation of seeing one color. For example, light with a
wavelength of 450 nanometers appears blue, 500nm appears green, and
650nm appears red.

If you see various combinations of wavelengths, you get the sensa-
tion of seeing different colors. The red, blue, and green colors
mentioned above are called primary colors. All other colors are combi-
nations of varying amounts of equal primary colors. For example, equal
amounts of red and green gives yellow. If there is more red than green
the color becomes orange.

SW G3ABR23330 001-1-4
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Because light 18 nacessary to make a photographic exposure you must
know somaething of reflection, transmission, absorption, refraction, and
dispersion. To become a gcod laboratory technician, it is essential
that you understand these terms and their principles. Once you know
them, you can then effectively use light, the basic tool of your profession.

Behavior of Light

REFLECTION. The casting back, or the change in direction, of light‘
after striking a surface is called reflection. Light striking a surface
is called incident light. If the surface upon which the light falls 1is
smooth and polished, reflected 1{ght bounces off of the surface in the
same plane and at the same angle as the incident light. The reflections
from smooth, highly polished surfaces are said to be specular. However,
1f the surface is rough and irregular, the light is reflected in more
than one plane and direction. ‘This reflected light is diffused.. Study
the differences between specular and diffused reflections in figure 4-3.

INCIOENT LIGHT RAYS 'REFLECTED LIGHT

g —

INCIDENT LIGHT REFLECTED LlGHT

x SCATTERED
,/

Figure 4~3.° Reflection //

4

TRANSMISSION, The term that describes the passing of light through
s medium 18 transmission. For transmission \to take place, the medium
must be either transparent or translucent. \5 transparent medium will
transmit rays of light through its substance{and any object beyond or
behind the medium can be distinctly seen. Tramslucent mediums transmit
rays of light but alter their directfon of travel. An object behind a
translucent medium can not be clearly seen. Transmitted light passing
through a translucent medium is diffused. PFigure 4-4 illustrates trans-
mission through transparent and transalucent mediums.
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LIGHT RAYS LT AYS
TRANSL UCENT
ME DIUM .. TRANSPARENT
- MEDIUM
\
N JIOSTED ¢ ¢ CLEAR
@ GLAss ? @ GLASS
¢ ¢ ) ) h ¢ 3

Figure 4-4. Transmission Through Transparent
and Translucent Mediums

ABSORPTION. When light is neither transmitted nor reflected by a
medium, it is absorbed. Black objects, such as a black cloth, black
ink, black paint, appear black because they reflect very little of the
light that falls on them. On the other hand white objects such as white

paper and snow appear white because they reflect most of the incident
light.

Objects appear as a specific color beciuse of their powers of
absorption and reflection. When light falls upon a med{um, soume absorp-
tion and some reflection always takes place. No known med fum completely

absorbs or reflects all of the incident light. Figure 4-5 {llustrates
this phenomenon.

e b ot tE et HcAYS NE T f b AN
| W\/\/}
AMIOONAE[D WAYS TEANSMET (8 [ RAYS

Figure 4~3. Transmission, Reflection and Absorption
of Light Rays

REFRACTION. The bending of a light ray {s called refraction. As
light passes from a medium of one density to a medium of another density,
its speed is altered. If the ray strikes the new medium at a 90°
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angle to its surface, it passes through with no appreciable change in
direction. This type of ray is called a normal ray. The angle the ray
makes with the surface 18 called the normal angle, or simply, the norm.

It the ray of light cuters the new medium at an oblique angle, it
is bent or refracted. The luw of refraction states that if light enters
4 medium of 4 different density at an oblique angle, its direction is
changed so that the light is bent toward the norm if the new medium is
more dense; and away from the norm if the new medium is less dense.

Refraction makes it possible for a lens to form a sharp, clear
image of an object. Light can be bent and directed in any direction and
to any degree byl(1) controlling the shape of the surfaces of the
medium (flat, cMvex, or concave), (2) calculating the correct relation-
ship of the surface of the mediums or (3) choosing mediums which have
the correct density to accomplish the desired effect (flinc, glass,‘air,'
crown glass, etc.).

DISPERSION. While the various colors produced when sunlight passes
through jewels or transpar¢nt crystals have been observed for centuries,
it remained for Newton, in 1766, to explain the phenomenon. It was once
believed that the colors were produced by .the crystals, but Newton,
using a prism, demonstrated that the colors were present in the light
rather than the crystal. The séparation of the white light into several
colors is the result of differential refraction ‘of the light by the
prism. The angular spread of the light rays by the prism is called
dispersion, and the band of colors produced is called the spectrum,
Figure 4-6 illustrates the dispersion of light through a prism.

RAY OF WHITE LIGHT

A

Figure 4-6. Dispersion of Light Through a Prism

UPTICS

Since the functions ol opti.s and light are interdependent, our
discussion of optics really began when we first considered the nature of
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light. However, since the word optics usually implies the use of some
system of reflecting and refraction devices to control the behavior of
light, we will discuss it in terms of those systems.

Désign of a Lens

To understand the design and function of a lens, we must return our
t' ourhts to the prism. As you recall the prism has the ability to bend
or retract light rays. If two prisms are placed one on top of the
other, bases touching, the light rays passing through the prisms will
converge at a point on the other side. Conversely, when prisms are
arranged in an opposite manner, points touching, the light will diverge.

) A lens 18 a solid plece of glass (or other transparent material)
that is a refinement of two prisms. There are two basic types of
lenses: positive and negative. A lens that causes light rays to con-
verge is a positive lemns; one that causes light rays to diverge is a
rogative lens. The determining factor is the thickness of the lens in
the center as related to the thickneass at its edges. A positive (con-
vex) lens is thicker in the center and thinner at the edges. A negative
(concave) lens is thinner at the center and thicker in the edges. Lens
shapes are not limited to these two basic shapes mentioned. Figure 4=7
illustrates some of the most common lens shapes. Very often, two or
more types of lenses are cemented together to form a complex lens system.

A
\

PLANO. DOUBLE MENISCUS
CONVEX CONVEX

PLANO. DOUBLE MENISCUS
CONCAVE CONCAVE

Figure 4-7. Common Lens Shapes
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There dare many items that must be included when we consider the
characteristics of a lensa. To perform well as a photographic workman,
you muat be able to recognize the effect of these lens characteristics
on the photographic product. You must also learp how some of the lens
characteristics may limit your photegraphic operation capability as well
as improve your work.

l.ens Characteristics

FOCAL LENGCTH. The term "focal length" is defined as the distance
between the optical center of the lens and the image produced by the
lens, when the lens is focused on infinity. To understand this defini-
tion, it {s essential to understand the terms "optical center" and
"Infinity."

The optical center of a lens is a point usually (although not
always) within a lens, at which the rays of light from two different
sources entering the lens are assumed to cross. The "infinity" is not
80 easy to define. when light is reflected from a point of an object
through a lens’, the closer the point is to the lens, the greater' is the
angle of the spread of the light rays from the object to the lens. As
the point geta farther away from the lens, the angle of spread becomes
less and less until a distance [s reached at which the rays from a
single point striking top and bottom of the lens, for all practical
purposes, can be considered parallel. This distance 1s "infinfity."

Photographic lenses are measured according to their focal length,
and the focal length is usually imprinted somewhere on the lens mounting.
This focal length information ig.measured in millimeters for short
lenses and in both millimeters und inches for long lenses.

Two factors directly related to focal length are (1) image size and
(2) subject coverage. These two factors vary inversely; i.e., image
gize would increase and subject coverage would decrease as the focal
length is increased. Conversely, when the focal length is decreased,
the image size is decreased and the subject coverage is increased.
Figure 4-8 {llustrates this.

LENS SPEED. One major characteristic of a lens is its speed. The
term "leas speed" refers to the largest possible aperature of a lens—
the maximum amount of light that a lens allows to pass to the focal
plane and form the image. The lens speed is indicated by a numerical
. value termed an "f/number." It is dependent upon two factors and their
relationship. These factors are (1) the maximum aperture of the lens
and (2) the focal length of the lens. The relationship between focal
length (FL) and diameter (D) in determining lens speed is expressed as

FL
maximum D

lens speed =
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TOYAL COvEmAGE
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Figure 4-8. Image Size Related to Focal Length

Observe figure 4-9. You can easily see from this figure that if
focal length remains constant, a lens haviag a larger opering allows
more light to reach the focal plane than does a lens having “a smaller
opening. The lens with the larger opening is capable of producing a
brighter image than the lens with the smaller opening and is, therefore,
termed a "fast" lens. Conversely, the lens \with the smaller opening is
termed "slower."

t ARGE
LENS ADMITS
' MUCH LIGHT - y
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FOCAL
Ottt G- P ANE
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lJ BRIGHT
LIGHT '
SQURCE Lo y
! POINT ON
FOCAL
, , =~{@ - PLANE
APPEARS
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LITTLE LIGHY

¥
-

Figure 4-9, Effect of Lens Aperture on Isage Brightness
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RESOLVING POWER. The term "resolving power" refers to the ability

of a photographic lens or material to form an image of, or record, fine

‘ detail. The normsal method of measuring this quality is to photograph a
suitable test pattern at a greatly reduced acale and then examine the

developed image under adequate magnification to determine the smallest
detail that is resolved. Resolving power should usually be considered

with respect to a lens-film combination. The resolving power of a lens

by itself, or a film by itsclf, indicates lirtle, as the final photo-
graphic product is necessarily a result of the lens-film combination.

PROTOGRAPHIC DEFINITION. The term "photographic definition" refers
to the quality aspect of a photograph that is associated with the clarity
of detail. Since photographic definition ie an impression made on the
mind of an observer when he views a photograph, the concept of definitfon
becomes subjective and depends on the viewer. In common terms, defi-
nition is a composite effect of at least four subjective factors:
resolving power, sharpness, graininess, and tone reproduction.

Lens Typer

NORMAL LENS. The normal focal length lens for a camera is approxi-
mately equal to the diagonal dimension of the film being used to record
the image. This lens coverage 1s an angle that is very near the angle
covered b the humsn eye; f.e. 45°. For standard film sizes, the fol-
lowing focal lengths are considered approximatley "normal."

FIIM SIZE NORMAL FOCAL LENGTH
‘l'p ' 35mm 50w
: . . 120 (producing 2 1/4 x 2 1/4) 80um )
120 (producing 2 1/4 x 2 3/4) 100mn
= . 4 x5 , " 150mm
.di | . 8 x 10 300mm
ha it o NOTE: The same approximate focal lengths are considered "normal"

for enlarging lenses when printing the different film sizes.

WIDE ANCLE LENé’ The wide ungle lens has a shorter~than-normal
focal length. That 18?~.§h focal length is less than the diagonal
dimension of the film being used.

AN : In terms of focal length for 35mm cameras, wide angle lenses start

“ - - at 35mm and typically go tc 28mm and then to 2lmm ox shorter. These
- lenses give an angle of view from 70° to 180° for a "fisheye" lemns. A
wide angle lens offers greater. subject cnverage with a smaller image

si;g. .
—l . - "\ . LONG FOCAL LENGTH LENS. "long focal length” refers fo any lens
- - thatvhas a focal length sruater than the diagonal dimension of the ‘ilm
. o being used.
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The advantages of a long focal length lens are that it has a
narrower angle of coverage (35° or narrower), and produces a larger
image size than does a normal lens under the same lens-to-subject dis-
tance. This makes the lens ideal for portraite and photographs of far-
away subjects.

Lens Aberrations

The inability of a lens to project an image that is a faithful
reproduction of the original is called an aberration. It has been found
that by combining lenses of different shapes and réfractive indices,
aberrations can be reduced to tolaerable limits. Such is the case in the
well-corrected lens used in cameras today.

CHROMATIC ABERRATION. The term "chromatic aberration" describes
the inability of a lens to bring all th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>