REPORT DDC-TR-70-2 AD-708 600

" AN INTERIM PROGRESS REPORT OF COMPUTER-OUTPUT-
* MICROFILM ACTIVITIES AND EXPERIENCES AT THE
DEFENSE DOCUMENTATION CENTER

SAMUEL E. BLUMBERG
DIRECTORATE OF DEVELOPMENT

JULY 1970

DEFENSE DOCUMENTATION CENTER
Dafense Supply Agency

. Cameron Station

" Alexandria, Virginia 22314

[ ST .t by




T R s | g

3
|
2
7
4
£
3

DEFEMSE SUPPLY AGENCY

OEFENIE DOCUMENTATION CENTER

CAMERON ETAT:ON
ALEXANDRIA, VIRGINIA 22314

FRETAC

4 —

v

The Defonse Socumentabion Center {UUC) 13 presantly experimsénting -
with Computer-Cutout-Microfilm (CO¥) equipmsnt.

This iaterim progress repcrt was isgued primarily for the infor-
mation of DDC and Defense Sunply Agency (DSA} personnel. It has

been released because of the widesrread interest in COM experisncas.

The statistics given in the repert {costs, times, wages, etc.) are
for IIC only. They may vary for other COM instsllations. The
equipment recormendations are for the particular needs of DIC, It
should not be inferred that LOC is recommending scguisition of any
one manufazturor's equipment for other “0M imstallations. Such
recormendicion should e made only after careful study of
installation needs,

PREPAREL BY: APPROVED BI:

SAMUEL E. BLUMBERG HERMAN W. MILES

Directorate of Development Director, Directorate of
De-relopment

G




IR IL, Jeghandec SR IR - 3

TANLE OF CONTENTS

Introduction

Egquirment Expsrisnces

Compatibility Problems
(COM Fiche-COSATI Fiche)

Summary of the Experiment

Conventional Applications
(Micr«fiin and Microfiche)

Qther Usas of (OM
(Mard Geouy from COM)

Conclusions

Recommandations



R ST AT e L T e T
N g

Ta8LE OF CONTENTS - APPENDICES

A ndix 4
555 to Produce 2,000 Frames (100 Feet)

b COM Fiim dn 2 Caseetts

Co8t o Prant 0K Pages on the High
Speed Cormputer Printer

Appendix C
Cost %o Produce a Set (730) of Comventianal
Fiche for tne Houston-Fearless CARD Systen

Aggndix D
Jost to Froduce a Set (750) of COM Fiche
Zer the Houston-Fearleae CARD System

Appendix E
Cost t¢ Produce & Contributor Summary List
(About 1300 Pagea) Using COM Equipment and
a Xerax Gop. "lo Unit

AE?ndix F
o8t to Produce a Duplicate Set of 2,000
Frames (100 Feet) of lém Film in 2 Cassetts

Appendix G

Cost to Procuce a Duplicate Set (750) of
Werk Unit Fiche

Appendix H
bom: Tining Factors and Ccst Figures Used
Throughout the Report

iv




:v'ﬁ«*‘

B N TR bt b

R

L VPO o 15,717 10 2 e

T TXRRATIICD C AN
H m N

P FEL RS

information in

High speed

o]
]
3

nnot proceas

"

Talavan
Layac

I+

~NrR

A b ey

~

With the advent of thisd gemwration computers, we <an priduce mare

ijess time than was {ormariy possgivle.

printers, basea upon tecnnology {rom the previcus decads,

]

information ag aidck!ly a8 it 1s received from ths computer.

",
-

ar even of days are corvionpliace. The amcunt of papsr generatad

is ofien encugh to create storage problems. Retrieval of specific data can
“e cumbersonme when it requires searching through reams of paper.

Ore increasingly popular method of circumventing uhese problemsa is to
e f£ilm instead ¢! paper for computer reports. Digital information 1z trans-
ferred directly from computer ¢ape to film. The process, compuloer-output-
rdcrofiim {CCM), achieves computer speed by photographing dats, rather than by
impact priniing wiih its inherent iimitations, Microfilm roguires say
storage space than paper and, with proper equirment znd a sauvisfactory incexing

scheme, makes porsible faster retrieval of data.
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tn March 196% u stugy was made to determine the potentiasl value of COM

squipment 1o the Defense Documentation Center (DDC). The study indicated

thiat COM might be <t mijor beneflit to DDC in several ways: easier
Liitormation handling and ytorage, reduced file space requiremonts, faster
“inroughput" time fur computer generated information, and subs‘antial
codt reductiorn when compired to the cost of information in conventional
hard copy ror. '

Orn the basis ot this study, DDC was authorized to acguire COM equipment
tuir gxperimentation untll the end of FY 70. DDC obtained a Stromberg-

Datagraphix 4360 micromation primter in ond quarter, FY 70, and has been

vxperimanting with COM since then. As originally conceived, the scope of

the COM experiment was limited to DDC rererence products already being
produced in hard copy. While the experi.ent was being conducted, its scope
evolved into & brouder based effori. I:..itead of besing restricted to existing
referencs products, the scope of the sxpsriment now includes powerful
reference products heretofore wuavailabie. Instead of being reatricted to
conventional uses of (OM eguipment (microfilm and microfiche), the scope of the
vxperiment now includes investigatlion oi other uses such as production of

fiurd copy and varying size copy. Inste:d of being raairicted to DDC in-houss,

the gcope of ths experiment now per:dts us to include DDC users in future

GOM investigations.
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Stromberg-ITatagraphix is the largest manufacturer of COM equipment

in the industry and has had ysars of practlical COM wxperience.
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producing microfiche as well as rsll f40m. Misrsficzhe i3 a L% x £" shaot

n

of film which contains 30 frames {pages) of infcrmation. Sirczberg-
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LRlagraphix was {and still is, 5 Hay 1970 the wnly lesciryg manafesstusmr
offering a single COM unit fur both misrefiche and roll £iin,
Upon consideration of the above facts, the decisicn was made 4o ordar

the following Stromberg-Dategraphix COM squipment:

Datagraphix 4360 Micromatisn Printer $192L/month
F200 Reresd {7 time reread) 78
Universal Camera 3

TOTAL $2302/menth

In addition an IR 729 II tape undt was obtained fronm anothsr government
agency at nec cost to DDC,

Equipment is alsc availabdle to develop and to duplicate film produced by

4+

Qe micremation printer. However, it war not ordered betazuse JOIC already

had ceveloping capability in its photographic saction.
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V. BEQUIPMENT EXPERIENCES ;
In cur overall experience the (OM umit has been reliable, and the few 8
inatances of Ydownt o+l Sur Lo hardsase malfonctions have rnot hasn g

-

rotlem. Two early hardware malfuncilons were caused Ty the irnexperience

t
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Qurilg the normal Yghake SoiV proceaure which is part of Ay new ingtallation.

Ceft;in oti:er equipment problems did &rise, however. The taps unit
arrived with defective cablez. New cebles had to be ordered from IEM, which :
delayed operatiomal statuz of the CCM installation for three wesks. Future
investigation should consider the advantages of & single vendor installation,
waighed againat the additimal cost invelved.
There was also a chgracter set problem. The seven-track tape unit limits
the number of availabdle characters to sixty-four. Two character sets are
generally available, either & business set or a scientific set. DDC's
requiremeants are such thai neither character set is wholly satisfactory.
The manufacturer resslved the problsm by cuatamizing a character set for IDC.
A third equipment problem is the universality of the universal camera.
The cpticnal universal cadera was ordsred to provide the capability of using
2em, 35rm, or 105mu (fiche) film. Ouwr experimentation was limited to the

16mn and 10Smm asizes, however, because the 35mm capability was not available.

It has been premised by 1 July 1970Q. ]
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The most cormen type of microfiche in use today is CGEATI fichs, :
] 4 - s . <
which .ontain sixty Crames (pages) arrangec in 12 columns by S rows.
ne Lorn TYe inot ineiuding Lne S5 rows of Qatd) is gedicaled tc hasdar
infermation, The reduction ratis cannst exceed 20X, the fiche are .
negative, and frames are arranged frem left tc right across each row,

er information, however header infeormatic
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througn programming. The reduction

X, the fiche are positive, and frames are arranged from %op to
botiom down each column.
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Since 1365 DUC has distributed fache to all users reguesting

by

iche. The majerity of all fiche users, including DDC users of fiche,

are accusiomed to COSATI fiche. Their Tiche reading equipwent is designed

Jor TOSATI fiche. Other fiche handiing equipment such as the Houston-Fearleas
Compact Automatic Retrieval Display (CARD) unit require COSATI fiche.

There is ar industrywide review of the differernt kinds of fiche being

produced., This incliudes CCSATI fiche

Association (NMA) fiche. There may emerge a single standard for all fiche

¢f this type. Until such a standard becomes reality, hewever, DIC is

committed to COSATI fi:he.
Both latagraphix and D7 are workin, toward production of a COSATI-likm

from the COM unit. The result will be a fiche which will not meet

-.A-

all of the COSATI standards but which will be close enough to satiafy most

users.




VI. SUMMARY OF THE EXPERIMEMT

As stated irn the background the primary purpose for obtaining COM
equipment was experimeniatiocn. The ¢bject ¢f the azperimentetion has

beer, threefold: to verify the conslusions reached in the Marc. 1969

In order 4o verify the conclusions reached in the study a nurber of
DDC reference prodicts were put on fit in a girulated production
snvironrent. These included such applicaticns as printed bibliographies,
Technical Abstract Bullietin (TAB) Indexes, Re u.ut Processing User
Histery File, and others. Preduction data do el :fy the conzluaions reached
in the study. For exarple, the cost tc produce a repert on Lomm film
is 35% isss than tne cost %o produce the same report on ihe high speed
Printer.

In order to gain practinal experlence with conventional TCM products

cr the ten-rear period L360-1369

P2

vy,

we are producing TaBs and their indexes
on 1&mn film, Thesgse reference tcools will be used irn-house and will also
be offered te¢ DIC users,

We have also investlgated other ways of producing information. For
example, we have proauced hard copy reports from ICM filnm via Xerox
Cepyfle. aArother use jgs to change +he size ¢f a page of inforrmatian,

Th

¢ 3tandard page o corputer prirtodt is about 117 x 1L". A4 rore

convenient size is the converticnal % x 11", By using 0¥ ecuivment

(T




ani the Kerox Topyllo we can vary tine height and widih of each pegs to
produce this or other desired sizes. This technigue results in a product
with whizh users are more familiar, and for which they have a prefereice.,
I+ enables them to store compuber repcris in legal size cor lettier size

priuter cuipatl.

.

file cabinets, sompthing they could nol do with high spee
These two examples illustrate tiz experimental mode inherent in much
¢f cur COM effort, This experimentation is an important past of the

overall pregram,




VII., CONVENTIONAL APPLICATICNS (MICRQFILM AND MICROFICHE)

The way n whith an cutlput product will be used cetermines whether or
not it is good for COM. Reports which are infrequently used and ssldom
updaten are goog apnlications. Reparis which are produced for archival
purposss are particularly suited to (UM, Heporwus which are relerescsd Jov
pocific items rather than reac 4n their entirety should bs considered

fur COM, DPersonnel who muat cerry refarence informtion with them when
Vx;siting users should find rmicrofilm and a portuxblis rsader more convenient
than bulky hard copy reports.

Conversely, reports which sare used a nuwber of timss each 2ay and

which require f{requent updating are no%t ideal for COM. Reports which

must be annotated or which require notaticns right at the data cannct be

b

fiirm farmat.

&

used

ey

The following applicaticns were selected for COM tasting and were
pruduced on 16w film:

1. Biblicgraphies

2. ndexes

3. Regquest Preocessing User History File

L. Disseminaticrn Autnority List (DAL)
S+ Miljtary DAL

6. Index by keyword and performing organisaticn

7, Alpha ter: llst

These appiicatizns are representative cf tie reference products

producen bty TDI, The Iilm is of accepuable quality. Readability in e

1~ reader, i.e., legibility, contrast, and sharpness of characters

is good. These procduces are avallable for inspectiorn.




R R iRl Bt . -

-

A cassetts conteins 1C0 feet of film, which is about 200C frames
(pages), and costs $8.15 to produce (Appendix 4).

The cost to produce 2000 pages on the high speed printsr is $12.60
(Appendix B), The n0W cost includes cost of the film, exposing the
film, developing, cost of & film cassette, and labor to place the [iinm
in whe cas3ette. kot inciuded is rental of the COX equipment or cost of
film reading equipment. Hard copy cust includes cost of paper anc operator
cost. Tt considers muUti-programming capability of the UNIVAC L18, which
makes it pogsible to drive three printers concurrently. Not included are
certain apcillary operatiomns such as decollating, burasting, and distributing
the report. Not included is depreciation of equipment. DDC now owns the
UNIVAC 1108 system so thore is no monthly rental. COM costs represant
a 35% saving ovar hard copy costs.

The following table indicates comparative costs far the seven applicatimns

listed above. In each case $1.50 was added for set up time (1/3 hour).

oY Hard Copy
Printed Bibs (200 pages) $02.32 $2.76
Indexss (800 papges as typical) L.76 €.54
Request Processing User History File (2200 10.L7 15.36
rages)
Disgsemination Authority List (1200 pages) 6.39 9.06
Military DAL (160 .ages) 2.15 2.50
Index by Keyword and Performing Organi- 21.88 33.20
zation (5000 pages)
Alphs Term List (670C pages) 28.%0 453.71




T.ose costs are for an original set o2nly. They do nct reprvsent

publicatian costs for multiple coplea. Publication cost for mulitiple

3
K3

copisas is 312 per 2000 pagez. Coat for esch duplicata cony of 2000
frames of £ilm (100 feet), including exposure, developing, labor costs,
and a cassette ir $3.8) (Appendix P}, This 18 & sevings of 58% for 1
-waplicate 8643 profucesd on film raller than ard copy.
In addition to cost savings the COM unit prints this data 1L timea
faster ihan the high speed printer. Thus delays due %o printar backlogs
are eliminated
We are using the microfiche cepadbility (105mm fiim) of the COM unit
w produce COGATI-1ike fiche for thes Houston Fearless Coupact Automatic
Retrieval Display (QARD)} system. The entire Work Unit Data Bank 1is
ccntained on 750 fiche which are housed in the CARI unil. Any one of
45,000 records can be retrisved and displayed witnin L seconds.
The cost Lo mroduce & get of fiche for tho CARL system using conventional
methods is $1000 (Appendix (). The cost to producs a set of fiche for the
GARD system using COM equiprent is $135 (Appendix D). This —epreasenta a
cost saving of 87f. In addition 100 hours of corputer printer time ia

saved, as well as the times required to photograph 750 ficha,
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VIII. OTHER USES OF COM (HARD COPY FROM COX)
At lsast cacc eazch wsek ths Work Unit Section (IDC~TST-2) receives a

tontributor Summary List (C8L) Zor distridbuticn io IDC wWork Uni: Tata Bany
contributers. This report contains about 13,000 pages. It cequires 26
houra of printer time to print and costz $82.

Dscaase of its freg: mny and size this report added connixdurab.y to the
warkload of the magh spesd printer. The hard copy could not be alimmtoa
in faveor of f£ilm or fichs becauss it is separatad intc many smaller parts
for distribution. Thus ar altsrnate msthod of producing & hard copy CSL
ripart was sought.

The methoed adopted ifrvolves COM equipment and & Xerox Copyflo unit. Th»
COM equipment produces the complste report on 1mm film, Instead of peing
fragme..2d and placed in cassettes for distribution, however, the f£ilm im used
ir a Yersry ‘opyflo unit to produce the report on ccntinuous rolls of paper.
The paper :: tut t5 pages and sent to the Jork Unit Section for distribution.

The entl: Irwcess takes about 12 hows and costs about $13L4 (Appendix E).
This i a time F=ving of about 50%. The cuat iz higher (by about 63%) tra-
the high speec pririer cost. This is because it i3 neceasary to produce
paper and film, rather than just papsr. However, the Work Unit Section now
has a backp film file of the CSL report for reference purposes. The quality
of the report is good and pearsonnsl who work with it prefer it to ths high
speec printer version because its smaller size page is more convenient to

handle.

11
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GONCLUSICNS
= We have arrived ai the following conclusions based upon our sxperisnces
with COM d'wring the preceding five menthas

1. In all cases 2 significant time savings is xvalized when reports

ek ,»mvm«mdm‘i‘

are produced by COW equipment rather than by the high spesd printer.

2] o
-

<.

r

cost advantage of COM cvar the hich speed printar varies
accargirg o the spplication. In the case of the Work Unit fiche 1t is an
874 s'ai'rvir.ng.r In the case of the hard sopY from $ilm it 1s more exvensive
than the high speed printer (by «bout €38). In the most common case, that
of 16mm filn for viewing in & film reader, tlhe saving is about 35%.

3. Film products require avcut 90f leas space than their hard copr
counterparts and are easisr to randie.

L. There are intangible bencfits to using COM equiprment. For example,
timeliness of informstion, allieviitlan of proiter dealaye, and greater
convenience of hanlling infcomatian are factors which cannot readily be
quantified.

S. A major ‘ntangible Zerefit of OOM equipment is the flexibility it
affords. Products can 'ake varying forms and sizes. C(OM equipment can be
used simply as a stand aicne printer, or as part of a complex renmote
inquiry information retrieval system using on-line computer capabilities.
In this lat‘er appiicaticn a user would have a 3et of documents on fiinm
{the complete set 57 Work Unit Sutmaries, fcr exampls) at his own facility.
By interrogating a centwal Corputer thriugh & remote imguiry station, the
user can determine the exact locaticn, in nis om cellectlon, ¢f any
desired infcrration. FRetrievsal of +<his information can be a separate

.

operatian, cr it can ve done autaatically under control of tae -entral

corputer.
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£. The tangible and intangibls bepefits o: UOM pave made it possibls

%: for LT w offer its umers infcrmmtlizi which was heretofore impracticsl
i W produie. I adnlitla: Lo TAZ anwy ownlastions and indaxes fop
1960-1969, previously meniumed, SUC 15 putiing the sntire 3 Dirace File
; i on fiim. Anpowhar nroject s creation of cisposlie Tab files and com-
: posiie indexes on film, with awnual pdatings.

| : 7. The COM industry is expending :ar.sidénble affert s devélbp

nore equipment and more sophisticatec equipment. Xy next year we
expect & wider choica of aguiprant aatisfying our need for both film

ad fiches capability at a competitivs price.




X. RECOMMENTRTIONS

Bazsd wpan our canciuslons from tus JOM experiment; based upon Uhe present
apd doviloping state of the art Ip (G squipment and techaigues, and i AP
squipment techniguez; tased upon ihe profected rezeds of IV and {tr umer:s
diring tne severties, we maxe ile foilowiig rescrmendaticns.

. LONDIAUS Our UUXM aciiVitiEa serona 0 Juhw Ly 7U.

2. Extend the rental pericd for our pressnt CCM squinrant bayand
32 Jupe 1972,

3+ Centdmie + Zveillance of tne I0M aguipment market 4 imow of ‘te
best available equipment at 311 times.

4, Csntiow preparing for the greater information har<lt Jirg neais of
this agv decade by commitiing curselves tc Turther experimentaticon ik non-
paper Information storage mediums, such as film.

£. Adopl the Iollowing plans as “rcas gaidelines to go.e dirsction to

ot

S e
ing ear:

f

cur COM efforts in +khe ¢

A, Gather and evali:te da%a on user avceptance of (OM products both
at ¢ and ir the fieid

B, Work more clocsly with IDL users ir determining 33411 mave
appiications om JOM which souil e mutually beneficial.

G. Combire CQ technigues with computer cavabilities L& oroduza
rermote inquiry information retrieval system sureriar tc what we Lave touay.,

A o~ { . \ < ~ v m o s} P s L T ey . . &
~¢ LDIInG2 *C Investlligate nev terhniguass lor proaucing inforrmation

a < N - - .y s 3 w4y IRy v A h 3 - - ..
frorm experimental to production, withous ever covplietely aiscontinuing <hin

exper.mental.

.:"u.,;..: e ‘\. »‘ oy, 4'*‘7,&,
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F. Investigate the acvantages, both economically and zystemswise.
¢! obtaining OOM developing and duplicating squipment instead of using the
cenventioaal developing and duplicating equipment we now usse.

The U0M profecs sitarted cut a® s narvow offort with vpecific goals. As
the work proceded the entire philcsophy of the asfart changsd. The COM
prozsct is nw much broadsrT, Intompaldsing mors user and mor's UBeTS; A Wil
as more nowsrful and far veaching techniquexn. We strongly believe that
future deveicpment and evaluation of COM ahould be Lased upon this pew and

Lroader philesophy.




APPENDTY ‘A
COST TO PRODUCE 2,000 FRAMES

£ |10 FEET) CF
16mm COM FILM IN A CASSETTZ IS $8.15

i, Film Coat:
35.L4/200 toct roll or $2.72/130 feet

~y
L

perator Comt (COM Unit):
Hate of Upit - & framms/second

200¢ frames - 1000 seccnds - 5/18 how

§/18 hcur at $4.50/hour operator wages - 31.z25

3. Chemicals for Develcping:
1¢/foot®
1¢/foot x 100 fest (2000 frames) - $1.00

Operator Cost (Developing)

Rate of Developing Equipment - 300 feet/hours
100 faet of film requires 1/3 Lour to develop
1/3 houwr at $L.S0/hour operator wages - $1.50

Frad

S. Cost of one cassette

6. Operator Cost to Place Film in Cassette
Fatimated Time Required - 1/10 hour/cassesie
1/10 hour at $4.50/hour operatoer wages - $.4S

#Figures supplied by Photographic Section

NOT included in this oost:

-

Rental of TM equipment

~no

Overhsad :osts (light, heat, etc.)

3. Film reader costs

an A

Voo [ L

10%
1.23




APPENDIX B
COST T PRINT 2000 PAGES (5 THE
HIGH SPEED COMPUTER PRINTER 71 $12.60

1. Puper Cost:
: 3.30/1000 sheets or $6.60/2000 si.cets $6.60

Opurator Cost (High Speed Printer):
Operator Wage - $4.50/hour
Opcrator can operate three printers
~onecurrently.,
Cp: rator wage to operate one printer
tor one hour is 1/3 of $4.50 - $1.50
Efi'ective printer speed approximates
' 0 pages/hour
Tire required to print 2000 pages is L hours
F.ur hours operator time at $1.50/hour - 6.00

o

TOTAL $12.60

HOT' included in this cost:
1. Depreciation ot equipment

2. Overhead costs (light, heat, =.)

18
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7087 TO PEODUCE A SEY (75-) OF CONVEXNTIONAL
FICHE FOR TEE HCUS "ON-?EARLESB CARD
SysTEd IS 41,000 (£297.50)
Paner . gt
£3.53/1300 sheets or
45 times $3,50 ~ £157.80 for 15,000 sheets
. {gperator Cost {High Speed Printsr)

Creratcr Wage - L.57/ncur {sse appendirx 3,

Step 2)

ctive printer speed appicximates TOC

cages/hour
45,000 ragas/SC0

printing tinme
Consiiering breaxs, set-up time, restarts,
ete., aszsume 100 houwrs printing time,

reges per hour 9L hours

130 zours printing time at §1.50/hour - $150.
. Cost of Ccnventicnal Piche
Cost of one master fiche is 92%.
Figure supplied by photobravhic cecticn
is complete, includes labor, material,
cverhead, etc.)
Cogt of 75C fiche is 750 times Q24 - $60C.00
TOTAL

1y

[}
(abd

N
8

~

$ 7.




APPENDIX D
CUSY L0 PRODUCE A SET (750; OF COM FICHE

i 'THE HOUSTON-FEARLESS -CARD SYSTEM IS $130 ($133.56)

F 5

L,

Film Cost; .
$15.18/100 feet (about 180 4" ¢ 6" fiche/
100 feet)
Atout 450 feet of film requircd for 750 fiche.
L,5 times $15.18 - $68,31 $68.31

Jperator Cost (COM Unit)
7 fiche/minute - 375 minutes '750 fiche) -
6.2% hours
Jonsldering breaxks and set u. time, agsume
5 hours COM time
8 hours at $4.50/hour operat. - wage - $36.00 36.00

Chericals for Developing

S5¢/foot times 450 feet - $22.50 22,50
(figure of 5¢/foot supplied by photographic

secticn)

Operator Cost (Developing)

Rate of Developing Equipment - 300 feet/hour

450 feet of film requires 1 1/2 hours to develop

1 1/2 hours at $4.50/honr operator wages - $6.75 6.75

. $133.56

P
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APPUNDIX E

CoST T PROIUCE A CONTRIBUTOR SUMMARY
LIST (ABOUT 13020 °“AQES) USING CCM EQUIPMENT
AND A XERQX COPYFIQ UNIT IS 3i3L ($13k.ub)

.
casgsettes. Total Cost ~ $53.62

142
i
(@]
oy

P N AN AN -~

of the 13700 pagea L= 10
3 -

ix rolis 2of capar

are neeced, Six rolls at 24.8G/rocil - 9.3

Operatcr Cost (Xerax Copyflia) *

Unit operates at abcut cne roll cof jausr per
hour. 3Six hours of cperatine Lime reguired.
Operator wage is 34.30/hrur

Six hours <imas $L.50/heur - $27.0C

Cperator Cog% {Cutting to pages)

Crerator can tat about 2200 pages per hour
Cutting time recuires atour 7 hours at $3.
Seven hours times $3.5C/hour - $24.30

SG/nour

TOTAL

21

$53.62
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APPENDIX &
CGST TC PRODUCE A DUPLICATR SET OF 2,00C FRAMES
(10C FEET) OF 1fmm FIIM IN A CASSETTE IS $3.81

Fiim Cnst

- mm - L S P om s A~ A . ) L =
A FEE U/ wad G VIS L 28 e
Speiaier Jusl (Develupligg, Suicludes exposiis;]

330 feat/nour or 173 houwr for 100 feet

/5 hour times $5.50/hour operator wage - 3i.5% 1.50
Coat of one Casgsette - 32.23 ~.23

-
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COST T PRODMUCE A DUFLIZATE
CF WORX !INIT FICHE IS

=4
16.84/100 feet {about 132 o » &

. fiche;

.5 rolls needed
§ L I S O LIPS < § B A ®7C 7R Kle Salliie 3/
Ges 0128 VLMo wavevi)/ T04a - @iL- i TizoN

e am Tmad

Tost {Develoming,
Unit operates at 300 feet pe
feet regquire 1.5 nours
Cperavor wage is &4.50/hcuc.
1.S hcurs tires 3L.50/hour - .75 5.
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APPENDLY. & L
SOME TIMING FACTORS AND 00ST FIGURES USED ,
THROUGHOUT THE REPORT »,

. oMy

ia £ 1Y e r O
iy - A Filrm i et e e e aa? Franes/Secons

- S 4D -~ e \ T all .
2. UCM Unit -« 10Smm Zilm (fichne) . iuve v evniesns. 2 XchsMinuse

3¢ HIEN SPBed FTIRTET tvvsrar-sannannrrossa-ryveses2o0 Dagsis/ niul

XBT0X Carviio.cvvesreieanniainsaeas. il Feat (LH Pages) Minute

= e

e

e O™ Film - b 2
- - w

PSS P O R I R I R S I R O N N N IR SRR

SabL/2u

¥)
<
exy
@
1)
>

N

o

~AN TS - ~g \ A SN e -

O ZOM B - 108mm (Fdche) v e D18, 10/100 Fret
o o e ~ 2 s n, e

7o Dupldeating Film - 25mm ot ie i i e anes o oS1D/1F30 Faer

"1y
[l

8. Duplicating Film - 205mm (fiche) vevvernenn.. . 226.85/100 Fee

m Teuvsl Aavive TwasA PR~ v 1A
N LBVELODLNE CPCEG s v it a et s i s s s Suw FERL/ IO

. Tutting 3peed - Xerox CopyiicC FAEES ... ........0000 Teer/Hsur

P N
O 10 72 - T 1 Pe e

1. Cre T WAEET . e
UK grn Speed Printer, Film Teveloper,
lopyfls
1 Operat T WARE S s i s et e ittt ittt 83,50 Mo
Juvting Xerox Copyflo Faper into Zages
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Sercunty Cloassifsiensan

DOCUMENT CONTROL DATA - R& D ]
ALy LGB Al imm S 1iiB, P wi BABUMC] Bl AT MG &AL B s DY SN Aw Tims irw wreiwd] sagil v wadiTéey N
I SRGIMATIMG AC fiwily (Derpaiais suihmr; is. SCEOATY AN ZUR. Ty Sy adsrrilat O <
| ulente Docwentation Tender Unciagsified
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gy A ek 1k &
VOGN 2ciivities :
[ NI REE LS AN Trpe i coprmts duve meniunize Swide
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f inrerim Progress Report, November 09 - HMay 1970 R
F ~ DM s (FarET e, Sl (naliel [ael naws ) -
i :
4
. et e - -
P I - VN S
S
" HLsomY OATE Y8 TOTAL MO, OF mAGEN 8. MO OF mREPF)
» . B - HPEN H
: bl L 2L Jue
':!» N :H TRACY OR S RaAnY ND. . DRICIMATOR N AXDGHE Y mUuNBERID,

LS L IR Y mO CLZAL
PN il

M. OTHEA REPCRT HOIY Ay sNr manbt 0 Ra! 2wy be stsigned
e repert;

o
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1 THEPLEMENTARY NOTES !|l. APONMICORING MILITARY ACTIVITY
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W3 ASPTRACT
Eince ‘lovember 1509 <ne Defense Decurentation Center (DDC) has been experimemting
r {omputer-Cutput-Microfilm {[COM) oguipment and techniques. Stromberg-
Tatagraphix equipment was selected prinarily for two reasons: the reputvatien and
sractical experience of this manufactursr and the capability of producing roll film
or ricroriche with a single unit.

é;r"'findings indicate there are significan*® benefits to DDC fram using COM equip-
ment. Depending upon the type of applicaticn, the cost savings could bte &s high as
87%4. COM also provides greater flexibility in the fcrmat of the output product.
Repcrts cowid be in roll film, fiche, or hard copy produced from COM film. The si
of +he hara copy can be varied to accommodate differing needs and preferences.

Greater speed and reduced storage requiraments make it practical to produce

‘ reference produnts which could not previously be considered. For example, complete
’ sets, an 16mm film, of Technical Abstract Pulletin entries irn numeric order by AD
nurber, and indexes %o them, for the ten-year period 1960-1%¢9.

From a systems atandpoint thsre are a number of uses for COM equipment: as a stand
alone orinter; in conjunction with other film handling equipmsnt; and to produce
film for a remote imquiry iuformation retrieval systam.

Based upon these findings we recommend extensicn of the r‘en 1 agreem ... with
Stromherg-Datagraphix and continuation of owr experimentaticn with COM equipment.
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