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1. This standardization handbook was developed by the Department of Defense with
the assistance of various industry associations in accordance with established procedures.

2. This handbook was approved on 15 September 1964 for printing and inclusion in
the military standardization handbook series.

3. This document provides basic and fundamental information related to the micro-
reproduction of drawings, lists and related data. The handbook is not int@nded to be refer-
enced in purchase specifications except for informational purposes, nor shall it supersede

any specification requlrements.

4. Every effort has been made to reflect the latest information on the micro-repro-
duction practices relating to engineering drawings, associated lists and related documents.
References or pictures of any material, processes and equlpmem: are for informational pur-

poses only and are not for authorization or restriction for procurement actions. The types
of material, processes and equipment are those either covered by the referen uments

=3

1

handbook periodingllv and, when app wahlp revise to m(']ud the latest information
reqardmg micro-reproduction methods. Users of this document are encouraged to report any
errors discovered and any recommendations for changes or inclusions to Headquarters,

DSA, Standardization Division, Washington 25, D. C.

e
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1. SCOPE

A 1.1 Purpose, The purpose of this handbook
18 to provide guidance for Departments and
Agencles of the Department of Defense and

their contractors in the techniques required
+tn ahtain gatiafantary minma wanwadizntinng Af
VW UNVGLIL Salldlial ity LI U-ITpIiuuuluivIiy Ul

1.2 Scope. This handbook contains infor-
mation regarding preparation and reproduc-
tion processes, practices and techniques
which affect the quality, legibility, perma-
nence and the mterchange capabllltles be-

2. REFERENCED DOCUMENTS.

with regards to lnformatlon on the prepara-
tion and micro-reproduction of drawings,
lists, specifications and other related en-
gineering documents.

SPECIFICATIONS
MILITARY

MIL-M-9868 — Microfiiming of Engi-
neering Documents,
35MM, Regquire-
ments for,

MIL-C-9877 — Cards, Aperture,

MIL-C-9878 — Cards, Tabulating and
Aperture for Engi-
neering Data Micro-
Reproduction Sys-
tem, Preparation of.

MIL-P-9879 — Photographing of

Construction/
Architectur-

al Meawurnnaoe

‘ ‘ a Mang
al UTawliigs, iiadps

and Related Docu-

ments, 105mm Re-
quirements for .,

MIL-C-9949 — Cards, Copy.
MIL-D-70327 — Drawings, Engineer-
ing and Associated

T ® 4
LISTS.

tion and Require-
ments.

MIL-STD-24 — Revision of Drawings.
ats and Coding,

of Tabulatmg and
Anerture (‘nrﬂq for

A Vil T

Engineering Data

Micro-Reproduction
System.

HANDBOOKS

MIL-HDRK-25 — Glossary of Photo-

PUS S USSP e Ly a)) aVS3&1 La

graphic Terms In-
cluding Document

Reproductions.

3. DEFINITIONS

3.1 Aperiure Card. An aperture card is a
dalisslndleane nnwnd  wridlh a wantanocnlaw hala
Ltapulail lg caltu 1Ll a Icllall uial 11UIT
ananrifically nrenarad for the mountine or in-
OPCUIMILGIL) PLICVPGRITU AVLE Vil iV iivasegy Vi i
sertion of a frame of microfilm,

2.2 Control Activity. The control activity

is the Dep artment of Defense activity that
holds the processed camera microfilm image
of the document. It is responsible for answer-
ing requests from other Department of De-
fense activities for copies of the microfiim
image.
nsists of on

rture, copy or tabulat-
ing card, reserved for specxﬁc information
entered in a gpecified manner,
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3.4 Engineering Data Micro-Reproduction
System (EDMS). The EDMS is a Depart-
ment of Defense (DOD) Program established
to standardize and implement a common
micro-reproduction system to be used

copies of engmeenng documents, prepar -
tion of tabulating and aperture cards, and
the mounting of frames of 35mm microfilm
in aperture cards.

3.5 Engineering Documents. “Engineering

Documents” are specifications, drawings,
sketches, lists, standards, pamphlets, reports
and printed, typewritten, or other design,
procurement, manufacture, test or inspection

of items or services.

3.6 Frame. The frame is the total area of
microfilm utilized in one exposure, regardless
of whether or not the area is filled by the

rimaand Iman o

umernc image.

3.7 First Reproduction Microfilm. First
reproduction microfilm is made from the
camera microfilm.

3.8 Second Reproduction Microfilm. Sec-
ond reproduction microfilm is made from first

[P TSRV, PR 3. P P

a2V
reprouucuiorn micCroliin.

3.9 Single Frame Microfilming. Single
frame mlcroﬁlmmg is the utihzatlon of one

frama A
414111T U

of an e

sheets or pages of
document.

3.10 Multiple Frame Microfilming. Mul-
tiple frame microfilming is the utilization of
two or more frames of microfilm to depict a
single sheet(s) or page(s) of an engineering

3.11 Reduction Ratio. The term Reduction
Ratio means the ratio of the linear measure-
ment of a document to the linear measure-

2

ment of the micro-image of that same docu-

ment. This ratio is expressed in abbreviated
form ag 16X, 24X, etc.

3.12 Revised. The term “revised” code-
punc‘nea in a tabulating or aperture card

the document than shown in tue original
card.
scion Nati A T tioa §
3.13 Revision Notice, A revision notice is
a aenarate dorniment that dearrihae a chanca
a separate document that describes a ¢

3

to an engineering drawin
with Standard MIL-STD-24.

n accordance

=0
te

3.14 Tabulating Card. A tabulating card is
a card on which data are entered by use of
punched holes or other meang that can be

o+
=
2,
[¢]
¥
<
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H
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3.15 Other Definitions. Other definitions
relating to engineering document preparation
and reproduction are included in such docu-

ments as Mlb—bll)—'? MIL-D- 10321, M1l—
HDBK-25.

4 1 Establishment of the Engineering Data
ro-Reproductlon Systems (EDMS). The

D‘pan nent of Defense Engineering Data
Miecra-Renraduction Svaetem (EDMS) is a
AVALILA WV Aicyl Vv vivii Mg Oviia \AAasararsy ArT =~
program established for the microfilming,

photographing, and recording of research,
development and design information, includ-
ing engineering and construction drawings,
associated lists, specifications and related
documents. Whether this program results in
good products and contributes significantly

to the working efficiency of the military de-

VW LT YUl falix Tas LiiT HILIVAL Y

partments and industry, depends largely
upon the drafting eﬁ'ort, document prepara-
tion and Punched Card Accounting Machine
(PCAM) services of military and industry.

< ev crmern e -
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4.2 Micro-Reproduction. Micro-Reproduc-
tion is a photographic filming process utiliz-
ing 35mm or 105mm film by which engineer-
Ing documents are reduced to a fraction of
their or1g1na1 31ze lhe ongmal .55mm nega-

ww DMOART A cinandecaan Mol
1 wvarus dllu

ataa nf tha

G ULD VL wiiG

T O

tlcal v1ew1mz. maklnxz blowback Dnnts or
furnished to varioug locations in place of full-
sized reproducibles. The 105mm filming sys-
tem evolves around the use of a 4” x 6”
film ; fu]]-sca]e and half—sca]e blowbacks from

print or photographic processes are benefi-
cial.

4.3 Micro-Reproduction Benefits. This pro-
gram offers substantial savings in cost, man-
power, file-gpace and vasmy 1mprovea service
to all milvary ana industrial activities. The

nd apertt d 105mm film nrov1deq
benefits such as reduced storage space, faster
distribution, blowback prints direct from re-
duced size film; reduced handling and ship-
ping cost, reduction of research time, and

disposal of inactive original documents,
5. DETAIL INFORMATION
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document enrodumbles for v1ewin2' varxous
types of reproductions and record copies
requires that appropriate attention be given
in the preparation of all engineering doc-
uments, Conformance to the applicable
specifications and standards (such as MIil~

- i ——
D-70327 and referenced documents ¢on-
dntomnd dhnwton)l mncrmremine fha nranaradinn
Ldllleu vinereliil) guvelliily Ll piopal auviuvill
nf anoinaarithe dastimants ie ana nf tha nrima
UL TiIgiiiTTL i GQUUUIITIILS 15 ViiT Ul uiiT priial
factors contributing to satisfactory micro-

reproductions. Continuoug control and proper
care in the preparation and handling of ori-

ginal documents will insure more satisfactory
micro-reproductions when these documents
are to be photographed or microfilmed. To
prevent possible redrawing or rehabilitation
at a later date, all engineering documents
should be prepared for eventual microfilming
or photographing.

5.1.2 Limitation of Photo-reproductions.
The finest cameras and the most carefully
controlled processing will not produce opti-
mum resuits uniess the original engineering

0 s
plete or

to generate additional coples to be used as
original copies. The legibility of the micro-
film and reduced-size reproductions prepared
from such documents will decrease with each
successive reproduction. The pro'oiem is

RN N gy 2en mmman w=lemae.

Aa
iur I,llef CUINIPLUUIIUTCU 111 Cadsty WIICIC uuguuu

Ansiimants wara nat avnracalvy nranarad far
UVUCULIILIVII VW YVWWOeiAV UVVY CUapa UOIJ Mivpyaivu 4V

microfilming, Therefore; the number of

photo-reproductions should be kept to a
minimum.

5.2 Inspection of Engineering Documents,
Engineering anuments should bhe ingpected
prior to 1croﬁlmm perations. This inspec-

tion should be prlmarlly concerned with the
general quality, legibility, and similar phys-
ical characteristics of the document, rather
than the technical accuracy of the content.
The technical quality of the document shouid

a hnnm wrawifind (m tha Anafiinge and nwana
nave peeén verin 1i ui€ Graicing ana prepa-
N

1
oc'..-..ent by technically
rsonnel. ome cases, it may be
desn'ab]e to check the accuracy of the re-
vision designator, drawing size designator,

and page and sheet numbers.

[e]
Y

q
nl
D e

1
1
;
-1

5.2.1 The document should be inspected for
the following characteristics:

b. The document is positive in charac-
. = ‘1‘ b

The document is generally legible,

e
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i.e., lines and characters are large, clear
and of sufficient contrast to produce legible
microfilm.

d. The background of the document is
clean and reasonably free of stains,
smudges, correction areas, and similar
characteristics that would produce a wide
variation in the background density of the
microfilm.

e. Sheets or pages of document to be
microfilmed in multiples are similar in
color, background, contrast, etc.

f. Tears, folds, holes and similar de-
fects do not obliterate data.

5.3 Correction and Rehabilitation of En-
gineering Documents. Document discrepan-
cies should be corrected prior to microfilming
to eliminate expensive duplicate handling of
the document in re-microfilming and the
attendant delay in the rejection and correc-
tion of unacceptable microfilm images. Sub-
standard document correction and rehabili-
tation need not require the expensive and
time consuming redrawing of the original
although in a few cases this step may be
totally or partially necessary. Obviously,
errors of omission by the draftsman must be
manually corrected. In a very high percent-
age of cases of sub-standard documents,
either contact or photographic reproduction
processes, can be used to create a new origin-
al of adequate quality., (See section on
105mm.) Some original documents can be
rehabilitated by such prosaic techniques as
washing and ironing to correct a surface that
is stained, creased, folded or crumpled.

5.4 Camera Equipment and Operations.

5.4.1 Planetary Camera Characteristics.
Several satisfactory brands and models of
planetary cameras are commercially avail-
able and in use in the EDMS. The major
physical characteristics of most planetary
cameras are:

a. The copy board and base on which
the document is positioned for microfilm-

ing. The copy board is larger than the
photographic field at the largest reduction
ratio, i.e., 30X, or approximately 36” x 52”.
The copy board may incorporate one or
more features such as backlighting, vacu-
um system, and glass or plastic document
cover. The copy board should be flat and
parallel to the film plane, white in color,
and not subject to vibration.

b. The camera tower and camera brac-
ket, which maintain the camera, film, and
lens-systems in proper orientation, and
reduction ratio to the document on the
copy board, The camera tower and bracket
should be free of vibration and properly
oriented to the copy board to maintain a
parallel film plane and document relation-
ship. The tower may contain a reduction
ratio indicator such as a scale or appro-
priate reduction stops, (microswitches,
detents, etc.).

c. The camera (film magazine and lens
systems), which contains the unexposed,
and exposed portions of the microfilm. The
lens may or may not be an integral part of
the film magazine, The camera usually pro-
vides the functions of film supply and take-
up, film advance, film immobilization, shut-
ter actuation, and exposure spacing. It
may contain alarms for exhausted film
supply, improper take-up, loose film, loss
of light-tight integrity and similar mal-
functions. The lens assembly may incor-
porate the shutter mechanism or it may
be part of the magazine assembly, Lens
focus may be automatic (auto focus) or
manual.

d. The exposure control system may be
in several configurations, i.e., manual or
automatic, light level, or shutter and lens
controlled. The major function of the ex-
posure control system is to permit the
proper level of light reflected from the
document to pass through the lens system
to the film in order to achieve the exposure
result desired.

e. The illumination gystem is the light-
ing method employed to provide the proper
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degree and eveness of light to properly 5.4.2 Camera Operation—Error Detection
microfilm the document. The light sources and Correction. Manufacturers of microfilm
may be incandescent or fluorescent, have a cameras provide an operating manual or the
wide or narrow range of output, and must equivalent for operator use. This manual is
be directionally adjustable to provide for a generally brief, and may be illustrated to
higher level of illumination at the ex-  assist camera operator in basic operating

tremes of the copy board than in the cen-

PRI P S

er to compensawe i
t Ranlklicht {P

o AJALNIIKIIVE

the exposure of marginal contrast docu-  will fi
ments, and documents on polyester based in

film.

Operational step

a. Film loading and takeun
m loading ¢ ltakeuy

b. Camera or magazine

nomtw_;ned
c. Select and adjust reduc-
tion.
d. Exposure seiting ............
1. Manual
2. Auto

e Target Setup .. ...

“arry

{Figure 11 of MIL-M-

f. Position, flatten and ex-
pose document,

Unload film

R

Defect

-
ana apauns.

b. Substandard Resolution
at one or more reduc-
tion setting.

© lens absoroiion of  eXposur ¢ control 8lm unloading. and alarm
I ICIIS 4D pLLUll 01 CApPUSULTE CLUullLLvl, 11lIT Uullivaullily, alilu aialiiil

o avatama :nnnmnv')"nﬂ qyrotn Maanine and wantina maindonanna

15 DYy oLl iululpuiaveu SYSiCill. wviCailliilg aiil IVuulic ITialiilClialiCc

irl th@ () 0)'4 hﬂ d are ngeful in nnﬁmizin_v ara conarally dacorihad Mact mannfantiiraras
Aalia i i O 1<) arC BTliCiaily UTSOULINTU, sMAULL iaiiuialiuilicio

gifr uested Som basic o ratlons and
frequently encountered errors are listed
bhelow:

Defects

Film roll partially fogged. Film threading incorrect. Film not attached
to a takeup spool. Takeup spool bent. Film access door not secured. In-
sufficient tdkeup to clear fogged film from camera aperture.

xmproper posluomng———lum u"duung results in uiagonax oOF incorrect i*ﬁage
orientation, Magazine not seated and locked.

Wrong reduction ratio selected for document.

incorrect exposure selecled,
Meter incorrectly oriented.

Information on target incomplete.

Resolution charts impxupcuy‘ puauioi‘lé‘:u

"
-3

PRy ~ mwonwallal d4a Blon TwnAdaw
ulg 1 v} pala 1 [AV RS YIS I T Y AllUuaTA
number omitted (if required).
Documents not flat.
Document not centered horuontdlly or vertically.
matbha 13 oA rrvnmor Aw Anaittacd
lllut:\ nuxuucx, V\lll.ll L\.quu(u, I‘ \VLUII}‘ UL ULilIvieCia,
Document in motion during exposure.
Operator hand or extrancous material in photographic field.
Multiple exposures of document.
Tlotb nin e hars or devices—Incorrect onlnr
Flattening bars or devices correct celor,
Insufficient takeup to clear camera aperture or provide trailer.
Film fog due to film unwinding.
iy L I JER, At deinh s anmalhiimadinacm s AL AsAmadan amd
tThe apove camera agjusument Or CoOmuoinauions vl Uptlalvl 1G
mrvandlar Anantimdar crmiminmant arrare are lictad helnw -
uly Tiirvuliivelr= CYULPIIICIIU TLAVLD) Qi fa0vvu Avivyy .

drive slipping.

lv tension too tight.

v tension to

Incorrect film threadmg.

Incorrect film advance setting.

Takeup drive siipping.

Film not connected to takeup spool.

Auto focus system out of adjustment or non-operable at one setting.
Operator faikd to change focus when reduction changed (manual).
Platen not scating properly.

Vibration.

Operator failed to change focus when reduction changed (manual).
Auto focus >ystem non-operable at all settings. Loose lens and/or magazine.

Lol deccidem i mseniirimen

A
V IUl'dLlUIl uul lllg CApUDULT.
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Defect

Causes

Film not tracked properly.
Film in motion during exposure.

Dirty or scratched lens surface.

Incorrect lens-camera

Defective lens.
c. Substandard Parallelisb

Mo L Y
LOpYy DOAra asxKew.

Incorrect film threading.

calibration.

Copy board warped or bowed.
Camera bracked loose and askew.
Camera tower out of plumb,

Camera magazine askew.

Document improperly positioned.

Au'tomatic exposure system out of adjustment.

Tanulty ayxnasiure mete

rauily exposure meuer.

Uneven illumination.
Lamp out or askew.

Extraneous light and/or refiection on document.

Document not flat

ocumeny gL ias.

Faulty shutter.

Wide variations in background of document(s).

5.5 Microfilm Processing, Inspection and
Reproduction.

5.5.1 Microfilm Processor Characteristics

Microfilm processing machines are commer-
cially available in a wide range of sizes,
speeds and types. Manual processing devices
of the type requiring insertion of the film
in a circular slot in a round metallic or
plastic carrier are in limited use. Thes
carriers, w1m the film inserted, are put

(]
hp, film is re-

(=7
3
)
17
>
-+
[l
o
"
&
N

5.5.1.1 Manual Processing. Manual pro-
cessing requires skilled technical personnel

11i1ltal UClo

and careful control of all processes and
solutions; as a result the use of automatic
processors have exceeded that of the manual
types. Microfilm service companies and many
suppliers of microfilm offer processing either
as part of the film cost or on a separate

Harge oa

1tage of serv-
ce processing is that the capital investment
and related costs of processing equipment
ere reduced. The major disadvantage is that
usually extra time is required to transmit
film to and from processing service instaiia-

tion. The maJor advantages of “in house”

Tha mainr adv
DiIDe LA IIT LIIGJUL Ay

o«
O

an
Lo 3¢
.

—e

a. The complete control of all operations
“in house.”

h Tha radustinn in ti

M, LiiC ACUULVIVIZ ik ime "‘3""‘""“" be-

AVTYuiLi T oS
.

tween film exposure and film inspection.

5.5.1.2 Automatic Film Processors. Auto-
matic film processors mechanically move
the exposed film through tanks of developer,
stop bath, fix, and wash water. The film

is automatically dried and wound on the
takeup mechanism as the final operations.

Processing machines may use plastic “lead-
er” to pull the film through the processes
or may use “leaderless” mechanical means
of accomplishing the same functions, Auto-
matic processors usually have provisions
for speed (time) control of film in the solu-
tion, temperature control of solutions, and
chemical strength controls (replenishers).
The image of the 50% and 6% reflectance
patches, contained in the roll identification
target described in MIL-M-9868, Figure 11,
may be used as rough guides to the con-
accuracy of the pr

operation, If the
+ 3
v i

—

e
then any sxgmﬁcant va atlon in density of
these patches from roll to roll, can usually

be attributed to film processing.
5.2 Micro

. ki AVA U
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5.5.2.1 Inspection Requirements. The in-
spection requirements for roll microfilm are
described in detail in Section 4 of MIL-M-

s
Lquipment

Rewinds, 3bmm ...,
Light box and 820X magnifvin

o
nox ang L LR iR 8-

or 820X microfilm reader. etc.
Densitometer (Diffuse Transmission
Type).
Mmrnqnnnp B0-100X

Rule, Cahper or similar measuring de-
vice 2" — 244",

Ruie, Caliper or similar measuring dev-
ice — 8" 4+ .002” — 010",
Residual Hypo test set
Microfilm enlarger .. .. ... .. ..
Plier style punch with at least 17

2.5.2.2 Inspection Records. Inspection rec-
ords must be prepared and retained for
periodic checking by government inspectors.
Proper use of the inspection records can be
vaiuabie in the administration of th

Blamalom e Avimcen bl o TL wmnlcanleonn ~n ....-:
jesiiveis’y ledblullﬁ. 44 INIICIVULLIIII SCL VI

equipment malfunctions and may ‘DI‘OVId
guide to the level of skill attained by camera
and other equipment operators,

early warning of poten

5.6 Roll to Roll Microfilm Reproduction,

Characteristics and Equipment. Holl fiim
duplication process information is inciuded
3 E 21T 4hsennnaclhlh KO A
111 .U, L LVIILUVUEIL J.UsX

®

Handle Emulsion on Acetate

n i

oo ]
&
>
>
::
-2
3
'Q
=
B,
&
®
[}
3
E.
.,
7]

the use of the explosive nitrate base is ex-
cluded from consideration in microfilming.
Acetate base films, or the so called safety
base films are the only films acceptable for
mxcrommmg The discussion will therefor

<
o+ M "1‘
o k@

11

1
dantical
aentical
a

»

e
te or tri-

acetate) The emulsions employed in duplicat-
ing films (silver halide) are gimilar to cam-
era microfilm to the extent that both use
light sensitive silver compounds as the

1 1 .t

Wind and rewind roil micro

Visgual ingnection of imaocas £
visual mspection of images 1

Read resolution tarcots f

Al resolutlien weapTvy A

Measure image spacing.

P Ale i s A mmnerttvwa b il

TMIT _ITNDI 9n9
ViL1A 11D DNDN—OVO

9868, Certain items of equipment are neces-
sary or desirable to properly inspect the
microfilm. These include:

Purpose

1lm during inspection operations
or

Nnagitinnine asntamimes  ceoal
POSIICnIng, Ceniering, ayuuug,

Density measuring device (see MIL-M-9868).

©
"
[
©
%
o
=
o+

Reduction ratio test measurement.

Measure residual hypo in processed microfilm.,
teproducibility and centering test.
’unch hole in rejected frames.

image forming medium. Camera microfilm

emulsion is either panchromatic in response

(sensitive to all colors) or orthochromatic

in response (sensitive to ultra violet, blue,

yellow, green, orange, but insensitive in the
£

-3 PR

A e farnaend e s
and infrared ranges). oilver halide dii-
nrallad nnlaw hlind Blma

7%
C LARICU LVIVL  UILIW LILIIED.
ve

» only to thoge colors, or

that Dart of the spectrum in the ultra
violet-blue range, This arrangement is prac-
tical because duplicating film is only required
to duplicate shades of black and white from
the reproduction master or camera film. The
camera rum has aiready reduced colors in

to retam as much of the detall of the
original as is possible. As a .general rule,
the finer the grain, the slower the film
speed, Consequently, duplicating films are
considerably slower in their reaction to light
{exposure nme) tnan camera fiim. Several

contact with the processed master film, past
a controlled light source. The exposure light
passes through the processed master film
first. The master film casts its shadow pat-
tern on the film being duplicated, thus ac-

7
.
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complishing the exposure. An important item
to remember when

+1 o~ p S £ _ 4 PR | s sm mmmem ~
Lne wwo 1ums, master ana un xpose au-
plicating film, must be so positioned that

the emulsion of one film contacts the emul-
sion of the other film, Processing procedures
for camera film and duplicating film are
the same. The speed of processing will vary
somewhat, Duplicating films can be processed
at a greater speed due to their thinner coat-
oi emuision. The processmg chemicais
v

arwy A o e
al aue LU a UCBIIE LU lllLlUdBC o1

age contrast. In the dunplicating
diapT LUiiviaov, il wi0 Uupiulavaii 5»

of gilver film, the characteristics of alternate
generations will reverse, i.e., positive to
negative to positive. This is due to the fact
that a silver halide emulsion darkens (ac-
cumulates density) when light strikes it.
The portion of the film or image that is

£ 1L
I

sk . _ 1 ~ POy Gy R | PPN
snagowea Or proiectea om 1gnti appears
as & clear area when the film is processed.

5.6.2 Diazo Type Emulsions on Acetate
Base. Diazo type “Emulsion” is coated on
both polyester and acetate film bases. Poly-
ester base film is, as a general rule, used
as a special requirement, Acetate base film
is the generally accepted, general purpose
film and as such will be the topic of dis-
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smve side) and non
to gilver halide ﬁlm. This terminology is
used as a matter of convenience although
it is erroneous, The sensitive dye coating is
coated on the ﬁ]m base and is absorbed into

stantially different from silver halide micro-
film It differs in the tvne of sensitive coat-
ilm, It differs in the type of sensitive coat

trast and sen31tometry. The dye coating on

Printing Speed:

the film base consists of a transparent diazo
ye, a dye—coupler, and an inhibitor. The
xposure of diazo film must be accompusned
with a high intensity light source, generally
of the mercury vapor type. Diazo dye is
sensitive only in the ultra violet and near
ultra violet range of the spectrum. The reac-
tion of diazo dye to light is opposite to the
reaction of silver halide film. The image
forming ability of the dye coating is de-
stroyed when struck by light and therefore

0,
h

‘@

i-.

P ¥ Ry i renmamabint s 4 [
alternate generations of diazo film will be
identical in characteristic, i.e., positive to

positive, negative to negative. The image of
a diazo dye film is formed in the following
manner. It was previously noted that the
diazo coating contains the diazo dye, a dye
coupler and an inhibitor. The inhibitor sep-
arates he coupler from the dye and prevents

rmation until exposure has

v tha avnagiira +ha Bl §
} 7

e eXposure, ui€ ium is
osphere of ammonia

vapor The ammonia vapor has the property
of breaking down the inhibitor and allowing
the coupler to combine with the diazo com-
pound in those areas not exposed to light.
The coupler and diazo dye combine to form
a visible azo dye image. The areas of the
film exposed to light emerge from the pro-
cessor as areas of clear film. Diazo films are
available which permite image formation in
many colors, but in the microfilm trade the
most satisfactory image color is biack or
. The bilack image film is

UIlth!lSduy empwycu in microfilm

duplication. To the un-initiated, the blac

Im image is very difficult
H3 i LapT IS Ly 019347
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dlazo coated mlcroﬁlm and sﬂver hahde
coated microfilm are as follows:

Diazo substantially slower:

Image Resolution: Diazo — Essentiaily grainiess.
Silver — Grain size varies with film speed.
Image Density: Silver — Capable of much greater densities.

Image Characteristics:

Silver — Alternates from positive to negative between successive generations.

Diazo — Retains characteristics of previous generation.
Color of Image: Silver — Black or shades of grey.
Diazo — Many colors,

oo
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Development of Image:

Silver — Wet Processing in a solution of silver oxidizers.

Diazo — Dry processing in an atmosphere of ammonia vapor.

5.6.2.1 Diazo Roll to Roll Printers. Satis-
factory commercially available diazo type
type roll to roll printers are less profuse in
make and model than comparable silver
printers. It should be noted that most diazo
roii to roii printers inciude the developing

Ge a uluuucu rou OI Images iﬂ one m361lixle
operation. Exposure control is usually a
combination of film drive speed and light

intensity. Development by ammonia in a
heated environment is usually automatic.
The diazo process, unlike silver, retains the
same gender through successive reproduc-
tions, i.e., negative to negative to negative.

5.6.3 Hea

2.0.0 {1€4a
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limited in make and model through some
diazo printers have been modified to accept

Emulsion exposure speed:
Light absorption (density):
Color of image:

5.6.4 Microfiln Reproduction Defects.

defects in reproduced microfilm imuages

are similar in cause to those encountered in
e r

1 mlcroﬁlm Dartlcularlv those

(e
s}
3
[¢°]
‘m

velopment. The cause(s) and correction of
this type of defect is obvious. One frequently
encountered defect in reproduced film is
substandard resolution. 1

sion to emulsmn contact not prov1ded and
(2) slippage in printer mechanism. The latter
defect is readily detected since the resolution
loss will be greater in one direction than in
the other.

5.6.5.1 Film Inspection. Properly exposed

and processed microfilm may be damaged in
performing inspection, mounting, packing

the heat developing material. The heat
developing emulsion is chemically similar to
diazo, but substantially different in reaction.
The image is not a dye but crystaline in
nature, The change of image character be-
tween film generations (reproductions) is
norma]ly analogous to that of gilver halide

final produc rdless of
inting master emnloved Heat de-
veloping image structure is pale yellow in
color. Heat developing film base is polyester
plastic which is tougher than acetate and
does not exhibit the tendency to curl, stretch
and shrink with changes in temperature and
humidity. Some of the differences in char-
acteristics between heat developxng flim and
silver and diazo include:

Lodoméialle. V... 4l o ) .

heat fiim Sugnuy faster than diazo but substantially slower than silver.
heat film does not absorb light, whereas silver and diazo do.
heat developing film is pale yellow in color but projects as black and white.

and 1pp1ng operations either by mechanicai
deViceS or uy opeéraior care
ators should wear lint free cloth “photo-
graphic” gloves when handling film for in-
spection operations. Rolls of microfilm should
not be “clinched” to tighten the roll since

minute dust particles on the film can cause

damage to images as the film is tightened
by “clinching.” Film rolls should be secured
by pressure sensitiv paper tape (masking

flange of the reel.

5.6.5.2 Care of Inspection Equipment. The
inspection mechanisms; densitometer, micro-
scope, rewinds, film ree]s viewing devices,
P ahnnild ha nnvn4‘ 1 3
l,-, SIHIUUIU UT Laiciu 1 1%
and eliminate sharp or rough projections or
areas that might contact and damage the
film. Careful and periodic cleaning of these

devices will minimize dust and grit damage

O
J
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A tha miee of nhoannoranh wanared alacning
anda uwié use 01 pnonograpin recora cieéaning
brusheg with anti-static capabilities may ai

d
in reducing dust accumulation on film and
inspection mechanisms due to static elec-
tricity. The proper application of commer-
cially available cleaning and conditioning
solutions may be useful in reducing film curl
and stretch due to extreme temperature and
humidity environments, Many of these solu-

43 - + Alr 1ok +a
uionsg contain film lubricants.

5.7 Punched Card Accounting Machine
(PCAM) Card Operations, The Department
of Defense requirements for the PCAM card
portion of the “Micro-reproduction” program
are contained in Specifications MIL-C-9877,
MIL-C-9878, MIL-C-9949 and Standard
MIL—STD—804.

5.7.1 PCAM Tabulating Card Preparation.
The preparation of a tabulating (PCAM)
card work or microfilm frame deck should be
an early operational step in the microfilming
cycle if a PCAM deck or an aperture card
is a requirement. Contractors with a PCAM
“in house” operation may use punched cards

as a drawing control document. If this con-
dition exists, manual key punching of the

“microfilm” deck can be minimized. The
master deck can be sorted to retrive the
cards pertaining to the microfilm drawings
requirement, these cards therefor can be
used to create the PCAM data into the
aperture card, Tabulations from the PCAM
card can be used as a shipping list, drawing
retrieval list and d

9
TVLAT VN 3DV i UL v

in house PCAM operation is not available,
there are PCAM service companies that may
be used to accomplish the work on a con-
tract basis. Other possibilities include, the
purchase or rental of a key punch machine

L1

if the volume and length of the microfilm
Gpera LiGIl, lack of service facilities or other
conditions justify this step. Commercially
available tape producing devices that produce
punched paper tape as a by-produce of a
typing operation may be available. The paper
tape by-product of typing the drawing list
can be converted to PCAM cards by several
machines,

a list operations, If an
i18t operations. 1 an

10

purpose, I
machine arranged to optimize subsequent
operations. Work deck cards representing
security classified drawings can be sorted out
for special security handling. The retrieval
and microfilming operation gsequence can be

proper sorti ig O1 une
work deck such as by drawing size and
numerically ther.jn, or by assembly break-

3.7.2.1 Common Errors. Common errors
encountered in the use of the work deck in
retrieval and microfiiming operations in—
clude: PCAM card but no drawing; data o

card and that on drawineg differs. These con-
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ditiong may have several causes such as:
drawing out of file for reproductlon or revi-
sion, drawing may be misfiled, file clerk may
have errored in retrieving or reading draw-
ing number, revision to the drawing has not
been refiected in the PCAM conirol deck,
machine punch or interpretation is erroneous
PCAM cards reflect

in] many f\,"ho" ca'Is‘;S' A JLARAVA LQx

< A Jll(lll.’ VuviiLvl a4 u
ing deficiencies can be machine listed, d\-
plicated or set aside for “special handling

3

5.7.2.2 Master Work Deck. During the
microfilming operation, identification data,
such as roll identification, multiple frame,
and microfiim index number may be manual-
ly added to the card or list. When these data

inta tha prard +ha G“
411UV LiiT Lal u’ VLIIT 1111

1mage sequence and shou]d contam cardsg for
all frames including target frames, rejected
images, etc. If subsequence listing, cross
reference or data deck operations are re-
quired, the master work deck should be
machine duplicated for these purposes. The
duplicate deck(s) may be machine sorted

L2Lalc CLRAS dday 2t INaQClle 3LiveQ

or rearranged for list or data deck use. In
any event, cards not necessary for list or
data deck purposes, such as “target and
reject cards” can be mechanically removed
and the integrity of the master work deck
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maintained,

aperture cards
rapxdly accomplished by card reproducer
machines, but may be accomplished by use
of the automatic mechanism of some key
puch machines. If a high speed card repro-
ducer is used some defects or errors in the

) 1 alert operator to visually detect some
aperture card deficiencies and to take im-
mediate corrective action.

5.7.4 Interpreting (printing) Aperture and
Work Deck Cards For “in house” usc the
printing Ieature

KI_A“_LE,__’, ) JRpR. -

- n‘hMQ anartiira Aa ynrl Adon
PARY) Y AALT AL aycl VUL Oy Uua v YWUL DL U wan
purnoses. the tvne size and nosition in(r are
purposes, the type size and positionin

specified, In some EDMS operations, the
large (approximately 14”) “end printing”
feature of the special machines is required.
Other requirements include the use of the
optional fields of the DOD 1306 format for
item or equipment nomenciature. Since the

[N | P, mrnang vwanyy nenhlanmae hananan
nomenclature poses many problems becatise
of varvine ward lenothe and the freaguent
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should be careful]v

5.7.5 PCAM Aperture Card Preparation.

5.7.5.1 Mounting Microflm Images in
Aperture Cards. The EDMS aperture cards
presently encompass two types—the adhesive
card which has a pressure sensitive adhesive

ledge around the aperture to hold the micro-
LY Lo PRUa. VS I PN (R S R, L | .
film Iframe—ana tne jacket type which uses
a nlagtin nankat 45 ratain tha Al th.,
@ pladstivc puULAtt W 1cLuaiinl L i e tne
aperture, Machines for ‘“mounting” the

microfilm in either type card are commer-
cially available. Mounters are categorized as
manual, semi-automatic, and automatic. Only

MIL-HDBK-303

to the speed of operatlons which make
quality control and verification more com-
plex.

5.7.5.2 Locating Deficiencies. The defects
in film mounting and the inspection require-
ments for the EDMS program are described
in MIL-M-9878. The most frequent deficien-

cies encountered can be summarized as
£Vl

[O1IOWS :

a. Information, depicted in the micro-
film image, does not conform to that in-
terpreted on the card — nonmatch of
card and ﬁlm image This type of defect

mounting of the wrong image in the aper-
4113w nnwd A o ainaela AiIFarwanna 1nm o Adoda
LUIT Laiu W a SIIMIC UlllTIitlile 1l a4 uava
field, such as revigion letter,

b. Orientation of the microfilm image
does not conform to specification. This
tvpe of defect may occur in many pat-
terng — a frequent cause in the mounting
of the emuision side of the film to

¢. Microfilm frame overlaps edge of
aperture, This type of defect may have
several causes, such as, defective batch of
aperture cards, mechanical malfunction of
mounting machine, operator error, or a

Armahlamndiace AL Ao

COMDINarion Ul eIrrors,

376 P
The condition of card and film not in proper
sequence should be detected if the appro-
priate inspection procedures of MIL-M-
9868 are coupled with a card sequence in-

non-match Londltmn is readxly detected
Some frequently encountered defects are:

11
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Defect Cause/Correction
a. Film image on roll no  Create card and add proper sequence.
card.
b. Card — no film image Check card for proper roll identification and accuracy of punch/interpret —

delete from deck and add to proper sequence and/or deck.
¢. Film image data do not Erroneous punch or interpret; punch and interpret correct card.

match card data in one
or more fields/columns.

5.7.7 PCAM Card Handling Damage. Aper-
ture and PCAM cards may be damaged either
by machine operations or operator careless-
ness. Cards should be “conditioned” to the
working area environment of temperature
and humidity prior to their operational use.
Card manufacturers usually provide instruc-
tions and guidance for this purpose. The card
defects and damage of nicked, torn, warped.
and bent cards are described, in the ap-
propriate EDMS documents,

5.7.7.1 Aperture Cards. Aperture cards
prior to the mounting of the frame of
microfilm, have a definite shelf life and
stocks of these cards should be properly
scheduled for use to assure that they are
used within the manufacturers specified
time limit, Operator personnel should use
care in “fanning” and “jogging” cards prior
to machine operations to assure that cards
are not nicked or bent in these operations
PCAM personnel should be aware of the
cost of aperture cards compared to ordinary

tne economic Justmcdu«m
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5.8 105mm Film System. In contrast to
the 35mm film system, the 105mm film
system has been developed for low volume,
large size and high quality reproductions.
The projections can be made on translucent
paper, linen or stable-base film, The quality

OF +ha seadandioo Soos Lo crsoaald oo O N
Ul Lulie prJCLLlUﬂ can L)C SupCFIUl U Lne
original if the rehabilitation techniques

which are possible by the use of the large
size film are employed. The 105mm film is
used in lieu of the original drawing in cases
of quick reference due to the ability to read
simple drawings directly from the film image
without projection. The 105mm system is
basically a manual system for those oper-

12

ations which require the rehabilitation of
unusable originals or reaquire

€ originals or require pnoiograpning
of large size maps and drawings. The 105mm
film gize offers a complete system consisting
of cameras, combination camera-projectors,
photographic and electrostatic projectors, a
variety of viewers, view-printers, print pro-
cessors, film processing equipment, special-
ized chemicals, film duplication equipment
and film scanners. The 105mm film size of-
fers the advantages of: drawing file con-
densation, high quality reproduction, ease
of scale change from original size, rapid
retrieval, and restoration of sub-standard
originals. To a certain extent rehabilitation
of opaquing can be done on the film directly
where it is a matter of painting out areas.
This is possible because of the large size of
the film. A full scale rehabilitation involves
filming the original, projecting the original,
doctoring the projection, refilming the doc-
tored projection and producing a better than
an original or a new drawing. The foregoing
can be accomplished by taking subordinate

parts of other urawmgs and projecting them
4 annle (38 wm~siloend) csxcie e Al YN amnsmn v
L0 Scaile (ir n:quueu; u:uug e 1vommim y;u-
cess, and then cutting and pasting (sciss

drafting) the desired parts onto the ﬁrst
projection, refilming the rehabilitated pro-
jection. A minimum of drafting effort will
therefore be extended on the total product.
Contractors throughout the United States as
well as military establishments in coastal

newnn . loeen TNAEaa e e n LIV T e cam e o~ =
aredas ndve 1VolliIi LdplellLy. 111 IIld. xy sases
the desired end product could result by main-
t.aining the basic file via the 35mm qyst,em

old drawings and to create new drawings,
and maps. Half gize drawings can be pro-
duced very economically through the use of
the 105mm system by projecting directiy to
printing plates and using the offset method
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for quantity reproduction. Half scale draw-
ings are also produced through normal diazo

5.8.1 Film Size. The 105mm film size yields
a 4 inch by 6 inch negative. The applicable
Military Specification ig MIL-P-9879A. The
105mm film size is considered to be miniatur-
ization photography as compared with micro-
ﬁhmng. 105mm negatives are primarily
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copy Among the broad apphcatlons for
which the 105mm size is used are reduction
and enlargement of: topographic and areo-
nautical maps, engineering and construction
drawings, architectural renderings, specifica-
tlon documents, electrical schematics; resto-

£ & Aiannl o nA fadad Aamiol
I U I raaeqa origi-

5.8.2 Film Processing. The 106mm film
is chemically processed to meet the archival
quality standards established by the Na-
tional Bureau of Standards. The film is placed
in an. indexed archlval paper envelope of

nd

m film files. Retrieval of selected data
is accomplished manually.

5.8.3 Characteristics of 105mm Cameras
and Projectors. There are two basic models
of 105mm cameras. One model is used sole-
ly for photographmg copy and producing

106mm negatives. A gseparate projector is

1cular model. The other

camera together with adaptability of per-
forming as a projector.

)
‘S
)

f photo-
graphing copies up to 40 'nches by 50
inches, The copy ig held flat during exposure
by means of a thin acetate sheet drawn over
it and held rigid by a suction device built
into a plexiglass-topped subject holder. The
camera has four separate light stands with

MIL-HDBK-303
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lamps for

haal-liclhdloma aniéd
pacniyii l/lllg 111L
n

1nd1v1dually reﬂectored fluorescen

equipped with fluorescent lamps is built into
the copyboard to provide transmitted light.
The model 3C camera accep 350" roll

of 105mm film held in a detachable supply
magazine on the left side of the camera.
Exposed film is automatically transported to
a take-up magazine on the right side of the
camera. Any number of exposed frames can

bac llght ontmuously vamable by rheos-
tat control, Exposure is controlled by an
electronic timer which varies the shutter
speed. Reduction ratios from 4X to 10X are
standard on this unit. In addition to the
copy being held flat by a suction device, the

Alaan 3o 1 1 et

film is also kept flat ddrmg exposure o by a
.

pregsure plate with a vacuum control,

5.8.3.2 Combination 105mm Camera, Plan-
etary, and Projector. This equipment has
the capability for making both the 105mm
negative and projecting it onto photographic-
a]ly sengitized material. Thls unit uses the

under a vacuum held acetate sheet, also
features built in fluorescent backlighting.
Reduction (and enlargement) ratios from
4X to 11X allow for a wide range of size-
changing capabilities. Overhead lighting is
provided by two banks of reflectored flluores-
cent lamps on each gide of the copyboard.

LVaav adesaip SR SAUT VL AN

Both the top lighting and back lighting in
continuously variable by rheostat control.
Top and lighting may be used individually,
combined, or blended for exacting reproduc-
tion requlrements The camera and projector

are calibrated for all reductions {4, 5, 6, 7,
a

8, 9, 10, 11). Movement

up or down is accomplished by a push-button
actuated motor control. The film capacity
of the camera is 350’. Exposed frames may
be removed at any time, so that five or six
exposures can be made, the film removed,
processed, and ready for enlargement within

1
116279 1ICau
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minutes. A control panel, with electronic
time, exposure counter and all other electric
controls is conveniently mounted on the
right, front of the camera body. The pro-
jector magazine holds up to 25 105mm
negatives individually enclosed in plastic
holders. Moving each frame into enlarging
position is accomplished by a push-button
actuated motor drive mechanism, The light
for enlarging is a point source high intensity
lamp, Thig lamp is automatically focused
with the varying focus change of the lens.
A filter turret is positioned in front of the
projector lamp allowing for the projection of
both line and continuous tone film as well
as a red filter for splice print registration.
The combination 105mm camera-projector
takes up approximately the same floor space
as a separate camera unit. With planned
workload programming, this unit efficiently
meets production requirements.

5.8.4 Camera Operation. Exposure control
on 105mm cameras is accomplished by vary-
ing the shutter speed which is actuated by
an electronic timer, and by adjustment of
either or both the top lighting and back
lighting,

Operation of the camera is basically as
follows:

a, Reduction ratio is selected and cam-
era is calibrated for proper lens to film
plane distance, and lens to copy plane
distance. (These adjustments are semi-
automatic and are obtained from a reduc-
tion ratio calibration card.)

b. Copy is placed on subject holder,
vacuum is turned on, and a transparent
acetate sheet is rolled over the copy hold-
ing it perfectly flat.

c. Shutter speed is selected, the elec-
tronic timer is set and the exposure is
made,

Depending upon the nature of the camera
copy (which may vary from small originals
to roll length drawings) film production on
the 105mm camera will vary from 300 to

14

1,200 negatives per eight hour day.
5.8.5 Types of Film Used.

5.8.5.1 Line Film. For general use in film-
ing line drawings or maps, an orthochrom-
atic, high contrast, litho-type emulsion film
with an anti-halation back coating is used.
This emulsion is coated on both a polyester
base and a tri-acetate base. (Both bases are
acceptable for use in conformance with MIL-
P-9879). The developer recommended for
use with this type film is of the D-11 for-
mula type with special additives which pro-
duce a negative of medium contrast, and
extreme clarity of line detail.

5.8.5.2 Continuous Tone Film. In photo-
graphing material such as aerial photo-
graphs, multi-colored or multi-toned maps
for black and white reproduction, a medium
contrast, continuous tone, panchromatic
emulsion on an acetate base is used. A de-
veloper producing distinctive tone separa-
tion and fidelity is recommended.

5.8.5.3 Color Film. Film for producing
both positive color transparencies and color
negatives can be used in the 105mm cam-
era. This type material finds application in
photographing multi-colored architectural
renderings, geological charts and other types
of colored charts. The processing chemicals
are those recommended by the film manu-
facturer.

5.8.6 Film Processing, Inspection, Duplica-
tion and Retouching.

5.8.6.1 Processing. In general, the process-
ing of film is performed in-plant, that is, in
the same area where the 105mm camera is
located. Because the 105mm film size is pre-
dominantly used as a reproduction system, it
is more advantageous to utilize in-plant
processing for closer quality and production
control, The 105mm film is processed on a
spiral wound stainless steel reel designed to
accommodate 80 feet of film. Round tanks
containing the processing solutions are ar-
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ranogad in tha nranar goamianna fAar nranagaing
rangea in tne proper sequerice 16r processing,
i.e.. developer chort-cston fixer vno nen-
1.e, qeveioper, short-siop, nixer, nype neu
trahz r, wash and wettmg agent. Thege solu-

chival quallty of processed film in accord-
ance with referenced documents in Military
Specification MIL-P-9879, It is only in rare
instances that fewer chemicals may be used
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conveved throug'h the processing chemicals
and is rewound onto a take-up spool fully
processed and dried.

5.8.6.2 Inspection. Due to the comp
iv iarge image obtained on the 105

arative-

should be inspected over a light box designed
to allow soft, even illumination. An X-ray
viewing unit may be used. The use of a light
box incorporating fluorescent lighting and a
plexiglass surface for light diffusion is quite
desirable. Through use of National Bureau
of S btanuards resoiution test charts and ap-

c “u i1l
ten to fifty magnifications. The negatives

qulrements are not nece%sarllv requxred of
105mm negatives, it is of definite value to
quality and production control to maintain
reasonable value to quality and production
controi to maintain reasonable ranges of

saad haoalrawarind dangityr wanasas fram O 44
usea DACKAETUULIU Uucelisit raflges 11ivlil g W
1.83. Critical baceground density is of less
1 riti acground density is of less
Jmportance than with smaller ﬁlm sizes. This

the capablhty of print en]argement to inter-
mediate scales as well as original scale, and
also due to the varying quality condition of
the original copy.
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.veloped by exposure to
gative diazo image is obtamed from
the 105mrn negative.
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ative image on the 105mm ﬁlm The
thermal developing material is placed in
contact with the 105mm negative, in-
serted in a suitable device to maintain
proper contact, exposed to an ultraviolet
light source, and the image is devel-
oped by passing the exposed material

through a chamber where heat of a spec-
ifin darmmnanatitnma dawvralanag an tmaca Tha
111 bcuxpcxauuxc UCVCIUPD all 1lllakg . 4 11T
image ig “fixed” or made nermanent bv a
', 5% 1S ArATw Vi liaGeal pliaaiaGaaliaiy vy S
short exposure to an ultraviolet light
source.
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negative image on the 105mm film. With

a sheet of photographic film in contact
w1th the 105mm negatxve, an exposure is
made with a point-source light. The film
is then processed through the regular pho-
tographic processing solutions. Where a
volume requirement is in evidence, roll

d
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105mm negatives

Vil Negatives

5.8.6.4 Retouching. One of the advantages
in using the 105mm size film as a reproduc-
tion system tool is that negatives made from
old discolored or torn camera copy can be

-soluble opaquing qolutlon bemz more

de%n‘abl in that it c)an be applied more
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smoothly, dries quickly and does not dete-
riorate appreciably in storage. The opaquing
solution is applied with small brushes. Opa-
quing can be used to eliminate unwanted

detail in the negative, cover clear spots in
the nt—\o‘ahvn cansed hv

camera copy and to improve the appearance
of ragged or torn edges on the copy. Among
other materials which can be used in re-
touching the 105mm negative is a red liquid
solution which is applied to negatives made
from poor quality originals. This solution is
prepared by diluting with water a fine red
powder to make a semi-transparent working
mixture. This “red dye”
erred to, is used primarily when extremely
heavy lines or congested dutaéil are found in
a negative which also has a predominance of
fine, light lines or detail. The dye solution is
applied to the negative with a fine brush or a
cotton swab. It is applied to the more con-
gested detail so as to add a “filter” to these
heavy areas so that the transmission of light
is lessened thus providing better overaii bal-
ance with the fine line detail areas. The prep-
aration and application of the red dye solu-
tion must be carefully controlled as too much
applied solution or too concentrated a mix-
ture can cause too little light to be trans-
mitted through the treated area of the nega-
tive resulting in a light image on the pro
jection print. The correct use of the red dye
solution can result in improved quality of
projection prints, higher print production
and findg particular value in the restoration
of old or damaged drawings or maps.

dirt ofe on the
amrt, eic, on 1ihe
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5.8.7 Projectors. For

with the 105mm planetary camera is a vari-
able enlargement projector. This unit con-
sists of three basic components, i.e., the pro-
jector assemblv, the sensitive material easel
and the track assembly upon which the pro-
jector unit rides. The enlargement capabil-
ity is matched with the camera unit in that
projection prints can he made in a con-
tinuous range from 4X to 10X. The film
holder of the projector will accept up to
four 105mm negatives and is easy and fast
to reload. A point source enlarging lamp,

uge in conjunction

16

automatically focused with the movement of
the lens, is used in the unit., An electronic
timer is housed in a panel unit which in-
cludes a rheostat for reducing the intensity
of the projection lamp. The easel upon which

hn nhnfnnroh}uno"v
IT puavivgiapliiiasy

positioned has a suction device to hold such
material flat during exposure. The projector
unit rides smoothly on a two rail track for
positioning for the various enlargements, A
second projector model widely in wuse in
Government facilities is the two position
(fixed focus) 105mm projector. This unit
is designed to project a 105mm negative at
both a four and eight diameter enlargement.
This projector consists of three basic com-
ponents: projector assembly with electronic
timer control, sensitive material easel, and
track stand. The projector assembly is so
designed that it is rolled on the track to
either of the two enlargement lock positions.
For the optical focusing operation, a control
is provided for both the lens adjustment and
the light source positioning. A tray attached
to the projector unit will hold negatives
prior to being projected. The electronic timer
attached to the projector also has a rheostat
for reducing the intensity of the projection
lamp. The easel assembly is composed of a
sheet of optically clear glass in a frame and
a metal pressure back assembly. The sensi-
tized projection material is held flat between
the glass and the pressure back during the
exposure. The track stand supports the easei
assembly and the projector unit. Six rubber-
bottomed leveling feet allow for ease of
alignment of the entire projector assembly.

cangitiva maotawial g
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5.8.8 Viewers.

5.8.8.1 105mm Viewer-Scanner. This is a
completely portable unit for scanning detail
areas from a 105mm film. This unit uses
fluorescent lamps to provide smooth, even
illumination for a plexiglass topped surface.
A three power magnifying glasq mounted on

nnnnnnnnnnnnnnnnnnnnnnn
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area of the 105mm film.
5.8.8.2

105mm Drafting and Reference
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Viewer. This is a projection viewer accom-
modating 105mm negatives., It projects an
8 times image of the information contained
in the negative onto a plate glass surface
(covered with translucent material) which

forms the top of the drafting tabie viewer.
The unit consists of a drafting-type table
with projector attached parallel to the right
end of the table. The prejector unit may be
removed from the table and used for wall
screen projection film, Projection lamps be-

tween 750 and 1,000 watts may be used in
the unit, The film holder can rotate 360°.
At the left side of the table is a compart-
ment to hold a roll of tracing paper.

2T Q0 1Y N Y7 5asmnne Idasnrdnae g ) "N
J.0.J 4 1U<)II£IIL viewer-r-rimer, 1IL1S
105mm viewer-printer is a compact, efficient

4 x 24[’

wewmg screen is recessed in a frame for

good visual contrast and provides crisp, clear

images. Prints made on this viewer-printer

are excellent for reference purposes, The

viewer-printer fits conveniently on any table
_ " A
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or stand of appropriate size. A stand is aiso
available as an optional accessory. No dark-
room is necessary. The basic features of this

a. The film holder facilities quick, ac-
curate positioning of the negative and
s]lp% easily into the machine. The holder
is ple to clean and may be COI’aneLely
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the unit can be obtamed as an accessory
item. When multiple frames are to be
viewed they can be collected automatically
in this magazine, which holds five rega-
tives in a holder.

b. A “paper-safe” compartment at the
top of the viewer-printer offers safe, con-
venient storage space for the sensitized
paper sheets.

¢. Sensitized can be taken from the
“paper-safe” compartment and quickly

loaded from the top between glass pres-
sure plates at the viewing plane. After
setting the timer, a push-button control
exposes the paper which is then ready for
processing in a single solution print pro-
cessor.

d. A sectionalized carrier shelf, directly
below the viewing screen, provides space
within easy reach for extra negatives and
film hoiders.

unit which rmects or prmts from 105mm
negatives at 3X magnification. The projected
image can either be viewed or quick, sharp,
reference prints may be made. The basie
features of this unit are:

- TV, e o TVVe T Al e Mhha "

a. Ease of Film Loading. The film hold-
ing mechanism consists of a sheet of op-
ically clear plexiglass, which

c when pulled
rward a be easily
dropped into place No separate film holder
need be loaded and there is no critical
positioning of the film in the built-in
holder. SIMPLIF]ED FILM L ADING
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b. Sharp, Brilliant Image. Because the
image is projected (illELUV to an opaque

,,,,,, ant i aAcre 3Q
vxe\\mg su ace, the resultant im g€ 1S
extremely ght and clear. Thus, this

IL“‘ v 1kl J {2 J  uoRis 222 82 R v uvi
high level of illumination, such as draftmg
room . . . and the image is still brilliant
and clear.

¢. Convenient Placement, The unit is
compact in size and when not in use may
be swung out of the prOJectmfr position
to increase space usage The surface re-

quired is only 20 x 30 inches.

d. Print Quality and Operation. The
optics of this unit have been especially
designed to provide crisp, needle-sharp
prints regardless of the most common ad-
verse lighting conditions. Printing time
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may vary slightly from § to 15 seconds
due to negative density and ambient light.
In the printing operation, the No. 650 One
Solution Paper merely lays flat on the
viewing surface — minor curling of the

nanar will nat advaranly afFfané nt al
rapeL YY1l 1ivu auvclacl.’ a‘.l.‘:\.ob yllllb \iual-

ity. Exposure time ig easily controlled on-
off toggle switch. (An accessory timer can
be factory-installed at additional cost.)

43nmnl Thalowanmansd Mo Lonlia sand

C. Upuvual LJlll.d. B ITie ll\: LIIU Udblb l.llllb,
as indicated by the specified dimensions
shown, will provide an enlargement of 3
times. On gpecial quantity orders, an en-
largement ratio of 4 times can be provided
at additional cost.

5.8.11 Print Prorcessor. This unit is used
with the 4X viewer-printer to process refer-
ence prints exposed on that printer from
105mm film. The print processor uses one
solution to develop and stabilize the print
image. The paper may be processed in sub-
dued light — no darkroom is required. This
processor has a 27” throat and will readily
accept the 16” x 24” prints exposed on the
viewer-printer. The paper is fed into the
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front opening until it engages two motor
driven squeegee rollers which transport the
print through the processing solution and
squeegee the print dry.
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The applicable preservation, packaging and
marking requirements for all 85mm micro-
film, 105mm film and aperture, copy and
tabulating cards are contained in Section 5
of the following specifications:

5.9.1 Specification MIL-M-9868 for 35mm
microfilm.

5.9.2 Specification MIL-C-9879 for 105num
filnie,

o

5.9.3 Specification MIL_C-9877 for aper-

2 [OF S Jc LA

ture cards.

5.9.4 Spectfication MIL-C-9949 for copy
cards.

5.9.5 Specification MIL-C-9878 for tabu-
lating cards.
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Project MISC-0055

“Review/user information is curernt as of the date of this document. For future coordination of
changes to this document, draft circulation should be based on the information in the current DODISS.”
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