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is to describe the ARRB microfiche archive system and the place it holds in the range of specialised information 
capture facilities available in and to ARRB for editing, updating, archiving, retrieval and reproduction of textual and 
diagrammatic material. This report is complementary to Lay (1979), who describes the application of information 
handling facilities at ARRB to the research and information dissemination task of the Board. 

*Lay (1979). The ARRB Information System. Australian Road Research Board. ARRB Technical Manual No. 7. 

administrative services and research staff at ARRB 

those concerned with text and information handling and report production in other organisations. 

microfiche as a medium provides an effective, cheap, and portable reference medium for both text and diagrammatic 
material 
the use of word and text processing systems makes direct micro-publishing economic 

computer facilities now readily available provide remarkable flexibility in error-free production and reproduction 
of both graphic and textual materials including slides and films 
the use of FAMULUS is worth investigation for library cataloging, accession bulletin, and KWIC index production 

that source text at ARRB should, where possible, be input to and held on magnetic media 
a continuing review of information handling, report and slide production capabilities will continue to offer improvements 
in efficiency and service level in information handling within ARRB 
in view of the wide relevance of these issues and options to research workers and administrative staff this Manual should 
be reviewed and if necessary revised on a regular basis 
that COM be used to document and archive computer systems as well as reports 
that ARRB staff make use of the portability of fiche as a reference medium to carry more of the relevant ARRB material 
for use or personal distribution interstate and overseas 

WIGAN, M.R. (1979) : ARRB MICROFICHE PRODUCTION AND ARCHIVING AND ITS ROLE 
IN THE ARAB INFORMATION SYSTEM. Australian Road Research Board. ARRB 

-----   ___ _ 
KEYWORDS : Information documentation/digital computer/bibliography/transport/highway/ 

information retrieval* /microfiche* 

ABSTRACT : ARAB publications and internal reports are now held in archival form on 24X 
microfiche as A6 diazo sheets with a readable heading strip. This permits reliable, cheap, 
and ready access to copies of out of print materials produced over the period 1960 to date, 
and is also a comprehensive reference system for all current ARAB published material 
including Internal, Research and Special Reports, Proceedings of Conferences and other 
meetings and the Board's quarterly journal Australian Road Research. This archive now 
makes possible comprehensive reference use of scarce printed materials in a cheap and 
economic medium for prompt servicing of internal and external users, at substantial savings 
in copying and mailing costs. The procedures used, and standards adopted, are covered. 
The use of Computer Output Microfiche techniques provide similar support for computer 
documentation, support and software release is also specified and the place of microfiche 
as a medium within the spectrum of ARAB document production and distribution is 
discussed. 
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IE:- ------t-- FIR ABSTRAGJ YPE 

ARRB publications and internal reports are now held in archival form on 24X 
microfiche as A6 diazo sheets with a readable heading strip. This permits 
reliable, cheap, and ready access to copies of out of print materials pro­
duced over the period 1960 to date, qnd is also a comprehensive reference 
system for all current ARRB published material including Internal, Research 
and Special Reports, Proceedings of Conferences and other meetings, and the 
Board's quarterly journal Australian Road Research. This archive now makes 
possible comprehensive reference use of scarce printed materials in a cheap 
and economic medium for prompt servicing of internal and external users, at 
substantial savings in copying and mailing costs. The procedures used, and 
standards adopted, are covered. The use of Computer Output Microfiche 
techniques provide similar support for computer documentation, support and 
software release is also specified and the place of microfiche as a medium 
within the spectrum of ARRB document production and distribution is discussed. 
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l . INTRODUCTION 

Substantial effort has been spent by ARRB in organising and making accessible 
and retrievable the large body of work carried out by ARRB since its founding 
in 1960. Each project in turn has been reviewed by the Executive Director, 
Dr. M.G. Lay and a concise summary of the procedures, personnel, results, 
costs, and published and unpublished documents produced added to a cumulative 
reference document. The first volumes of this series of "Collected ARRB 
Research" were published in 1978 and 1979 (Lay, 1978, 1979a ) and a further 
volume is in progress . I 

The long standing bibliographic efforts of ARRB gave rise to a series 
of Australian and New Zealand Bibliographies on roads and road traffic cover­
ing major published and unpublished retrievable Australian material in four 
volumes from 1957 to 1971 (Mathieson 1967, 1969, 1972, 1974). The ARRB work 
published over that period is to be found referenced in this source. In the 
course of the production of Lay (1978), a considerable number of documents 
were retrieved from various sources and given reference numbers in the AIR 
(Australian Road Research Board Internal Report) series with retrospective 
effect. Consequen

1

tly, the Mathieson biblTographies (1967, 1969, 1972, 1974) 
do not in general contain these references. 

The present Australian bibliographic system operated by the ARRB 
information services is the Australian Road Index (ARI) (ARRB 1975, 1976a , 
1977a , 1978a , 1979a and b ), Which WaS initially (for 1975) limited to author, I 

ftitle, organisation and bibliographi G ref&rence for each entry. The Road I 
Index coverage was - and is - inten ed to 1cover all publish~d and unpublished 

.. ma-te-r-i-a-1-p r-eduGeEl- i-n- or--wri t-ten ~boutcA1i1st1 aJ i an road- and- r-oa-EI t r-a-ns.por- I 
subjects~ and all new ARRB internal reports are automatically included. From 
the 1976 volume onwards the ARI ent nrtes i uoluded keywords and indices for 1 

retrieval, and from the 1977 volume full abstracts are also included. 
Reference to ARI ~ill therefore cover all recent material in a concise and 
helpf~l manne~. Sine~ ARRB became the Australian input cenr re for the OECD 
IRRD information retrieval exchange system (Bays 1976a, b and c , 1977), a 
substantial proportion of ARI goes forward to the IRRD, and both ARI and IRRD 
are presently maintained by ARRB as 0n 1 line data bases within the AUSINET 

I system (Staindl and Bays 1977). I : 

I These retrieval and reference systems are now offering excellent 

!

coverage and accessibility to the Australian user, and the pccumulating 
volumes of "Collected ARRB Research" are progressively providing a similar 
service for ARRB historical material which is not always covered by the 

1 systems described . The Annual Reports (ARRB, 1976b, 1977b , 1978b) have coverel!l:-
al l released AIR's produced_since 1 July 1975 in a project context. J 

The present report covers the assembly of an archiv ~l reference set 01 
ARRB mate~ials in microform much of which was previously avpilable only in th j 
form of single reference copies, and relates this to the ot r er means of 
document data capture, manipulation, and retrieval available to and within the 
ARRB. This report complements Lay (1979b),who specifies the manner in which 
the information se:rvi ced by the techmi ques discussed here is brought into a. 
retrievable form, 1and how it is subsequently used by those needing access to 
it I I ' 

. -- - - I - I I I - - ' - L --- ~,----
This archilve completes the patte rin of information rktrieval, 

reference, and bi ~liography by ensur 1ng that ARRB documents! so referred to 
ar~ physically accessible and may bejet onomically reproduce~ when reAuired: 



An additior.:ial- benefit is a~comp ehe[!s,·ve self indexed physical_ fjle of aJ] tb~ 
ARRB documents held in this form. As the archive stands at present, there is 
a fairly substantial body of literature which has not yet been covered other 
than by reference in Collected ARRB Research, and which may in some cases not 
be held in any form at ARRB. These documents include some of the theses 
supported by ARRB submitted prior to 1975 and some of the papers in 
professional journals and conference proceedings by ARRB staff and ARRB 
supported external projects which did not pass through any ARRB series in 
draft or final form, as (for these few documents) no copies were received by 
ARRB. . 

However, for documents published by ARRB the physical coverage of the 
archive is believed to be complete, and all new documents produced at ARRB 
are now automatically covered. The archival nature of the system means that 
storage of the fiche masters must be under controlled conditions 

"Under extreme conditions of elevated temperature and low or 
cycling relative humidities, gelatin photographic layers 
and backing layers on polyester base sometimes develop 
adhesion defects, such as slight edge peeling, flaking, 
emulsion cracking, etc., while similar layers on cellulose 
ester base under the same conditions do not exhibit these 
defects or do so to a lesser degll'ee. For this reason the 
relative humidity is extremely important for permanent record 
storage. The recommended environmental conditions for 
archival storage are temperatures less than 21°C (70°F) 
and a relative . humidity betw n 0% and 50%. It is essential 
that polyester base films for permanent records not only meet 

---- the - ref:Iui1:emen1=-s ef- th :E:STSJ)@C · · e. t:>ion ,- but tha -t the y- be ~ 1 

stored under proper storage conditions. These are specified 
in pertinent American Starfa ~~ ds 'R (ANSI 1976). 

The initial backlog of fiche recording was carried out by Mccarron Bird 
Microservice of Melbourne, Victoria. The place of microfiche production and 1 

use in the spectrum of ARRB capabilities lin documentation a~d release of text 
and visual material is considered in Section 6. 

2. 
I 

OBJECTIVES OF THE MICROFICHE ARCHIVE I 

I I 
I The primary objec~ives of the microf/ c?e archive are as follows: 

2.1 Consolidate ARRB output in a compact, secure and retrievable format. 
2.2 

2.3 

2.4 
2.5 

2.6 

2.7 

2.8 

Provide an economic means of access and copying of unique ARRB material. 
Reduce print number and storage requirements for trans ~ent documents 
which may be needed for later reference. 

I I 

Provide a c~eap means of airmai r <dirse~inat~_on ~f._resu1l ts. 
Make effective use of scarce mapp<Dwer in ma1ntarn1ng cbmputer systems 
and data set~ in documented and rettievable form. 
Provide an economic means of di ksemfnation of computer programs and 
bulk data sets. 

1
1 ~ L 

Prov~de a secure back~p archi ~e f?r I ~oftware ~ . I 
Provide a re~erve basis for d1rrct T1cropubl1sh1ng of 1

1

un1_·que documents 
at economic ~ost if needed (Stqi,w~orn 1975). 



3. USES OF M]CROFICHE ARCHIVE 

The objectives of the archive system
1
also define the appropriate uses to which 

such an archive can be put. In view of the low cost of copying microfiche 
(98 document pages or 220 computer program listing pages for less than 25cents 
this particular form of archive has several possible uses over and above the 
requirements for a secure and space saving static archive. 

For documents held in microfiche it is possible and convenient to 
carry a substantial body of reference material with a small microfiche reader 
in a briefcase* for interstate or overseas use and this has become increasing­
ly common amongst Board staff since the system became fully effective. For 
computer records, the massive reference manuals and computer listings become 
manageable, and in fact are now very widely used in fiche format for computer 
programs and data sets in a normal manner, but reserve much of the technical 
reference details for a microfiche insertion into the printed guide. The same 
fiche format may be used to provide a complete reference version of the 
program, the test data, and the test results produced which can also be 
included with the guide at the economic cost of less than 25 cents. This is 
being done for the ARRB Technical Manual (ATM) series from ATM 4A (Luk, 
Makarov and Wigan 1979). In many cases this text and all technical details 
could be incorporated into this latter fiche as a single sheet (Strawhorn 1975! 
p.III 3. 1-3, Kuney 1973). The value of this form of fiche record proposed for 
program, data, and documentation as an efficient tool for maintaining the 
integrity of support for software sy~tems under development! has already been 1 

recognised by the U.S. Urban Mass Tra s·t rAdministration, and these proposals 
have now been adopted as part of the standard UTPS (U.S. DoT 1977) procedures. 

+ t- doe , howeve , mea-n that - the do~ument al1 text mtist (-usua--jl+y-)- be- he-1-d--o I 
magnetic media as the mixing of photographic documentary microfiche frames 
with Computer Output Microfiche (OOM~ f, arnes is an awkward and expensive pro- 1 

cedure at present. The implications of this are discussed further in Section6 
I 

While the spread of parts lists and normal management reports on fiche 
has been extremely' rapid in Australia, a 1d banking (e . g. ANZ), planning (e.g. 
MMBW, Vic.), and pµblic transport operating bodies (e.g. ACt ION, A.C.T.) make 
extensive use of fiche formats for daily use, it must be recognised that the 
research and resea lrchu ~ingcommunity

1
hJs not yet become familiar with this 

medium. This natu1ra lly reduces the present utility of the ARRB fiche archive 
as an acceptable basis for document t eleqse, although there ! is every reason 
to be confident that this will become morie acceptable in the future as office 
and official body COM and fiche usagJ continues to rise. A~ the date of 
writing fiche readers are not sufficierttly widely available 1 to research 
workers for fiche copy release systems to be worth consider1ng by ARRB. This 
should be reviewedl on an annual basis in Jview of the generafi rate of increase 
in microform usag~. I 

It should, however, be noted that as early as 1974-~ the economics of 
microfiche publication of journals had become cost-liquidating : 

I 

"Benefits I I I / 
Withi ~ the present (1975) lsnate-of-the-art of k icroform 

readers, offering a journal @nfmicrofiche as well a s hard-copy 
i ~ more a service t~ rea ~ers I t qar{__an y~~ ing _ e~s :__:_ _'!e_ _d!! ~ !_ew __ 
readers have subscribed to tne 1microficfie eaitions of Journals 
that are i vailable in both m~dia

1
1 Publishers who h kve offered 

I I I I , 

*a Microvision R4zi-48 reader measure ! ab Jut (40 mm x 20 mm k 250 mm). 
I 



the op_tion have not f ound i t l to be a p1cofi t-making ven i ure _, 
although it generally brings in enough income top ~ for 
itself. 

The last point is worth some further consideration. 
The economics of micropublishing are so much more favourable 
than those of print-on-paper publishing that a publisher can 
afford to offer the microform option, and have it recover 
costs even though only a very small fraction of the total 
readership selects it (generally under 5%)." 1 

(Strawthorn 1975 p.III.1.1). 

4. PROCEDURES FOR THE MICROFICHE DOCUMENT ARCHIVE SYSTEM 

4.1 TITLING CONVENTIONS AND FORMATS 

The accurate identification and retrieval of microfiche documents is very 
similar to any other indexing system. ARRB is identified by a logo on the top I 
left hand side of the Title Space, and the title and bibliographic data and 
the fiche numbering system complete the heading in positive format. This 
means that the data stand out in black (or blue) against a clear background. 

The body of data on the fiche is recorded in negative mode, where the 
text shows up in white on a black (?.,0 blue) background. 

_ _ __ I h tj_tJi n,g_cm1-venti ans ar;eEsl jg . different for.:_e_a_c_b_s__eri_es_o._.__ _ _. 

1 
documents. Fig 1 1shows the Title paceu 1

1
ayout for an i nterna 1 report, the - ( 

most numerous type of ARRB record. GRID ARE 

ARRE Logo 

~ 
RESEARCH BOARD 

Document issuing body 
+ 

Australian Road Research Board 
Inter~al Report AIR 399-3 
Hackett, W. and Bloggs, G.A. (1980) 

Optional 
+ 

RESTRICTED 

Fiche 
Number Total 

+ + 
Fiche 1 of 3 

+ Series Title and Reference No. 

+ Author(s ) and Year of Issue 

The repudiation of a fundamental ....... +Text Title 

FIG 1: Layout of AIR series microfiche 

The RESTRICTED label is occasionally required, but only for this 
series, and appears between Australian Road Research Board and the fiche 
numbering and groupiRg record. Each fiche is titled as 'Fiche x of y', where 
~ is the sequential number of the fiche in the total number of y required to 
film the whole document. As the ARRB standard uses 98 pages per fiche, this 
gives a quick reference aid as well as an assurance of holding a complete 
document. This top line remains the same for all documents.other than jointly 
sponsored Symposia or Proceedings, wH re Australian Road Research Board' may 
be re 1 aced b.Y-1 AR~B-BTE I or ~ R - ... DO .'. o DI ARRB-CIE Vic. 1 or an other ' 
relevant combination. L v ~ t 

. 



- ~ 
RESEARCH BOARD 

~~ 
RESEARCH BOARD 

~~ 
RESEARCH BOARD 

~~ 
RESEARCH BOARD 

~ 
RESEARCH BOARD 

~ 
RESEARCH BOARD 

i~ 
RESEARCH BOARD 

' I t 

·~ 

Australian Road Research Board 
Research Reoort ARR 99 
Artichoke , k, (1981) 
The reinvention of ...... .. ... . 

FIG. 2a: · ARR Seri~ s format 

Fiche 6 of 8 

Aust ralian Road Research Board Fiche 1 of 3 
Mt. Gambier (1973) 9th Regional Symposium 
Proceedin gs: Roads and Tourism arid Road Management 

FIG 2b: ARRB Symposia format 

Australian Road Research Board 
Conference 8th Perth, 1976 
Proceedings vo·1. 8 Part 3. Sessions 7-13 
Materials, construction and maintenance. 

Fiche 1 of 3 

FIG 2c: ARRB Biennial Conference Proceedings 

Australian Road Research Board 
Lay, M.G. 
Annual Report 1976-77 

Fiche 1 of 1 

FIG 2d: ARRB Annual Reports of the Executive 
·Director 

Australian Road Research Board 
Special Report SR 11 
Tynan A.E. (1974) Ground Vibrations, and 

1 
Dnmagi ng effects to buildings. 

FIG 2e: ARRB Special Reports 

Australian Road Research Board 
Journal September 76 Vol. 6 No. 3 
ISSN 0005-0164 

FIG 2f: ARRB Journal 

\ 

Fiche 1 or 1 

Fiche 1-of 1 

Australian Road Research Board Fiche 1 of 1 
, Technical Manual ATM 4 . _ 

Luk, J.Y.K. and Wigan, M.R. (1977) ARRBTRAFIC: 

. FIG 2g: · ARRB Technical Manuals 

Australian Road Research Board Fiche 1 of 1 
J. Roy. Statist. Soc. B (39) 381. 
Robinson, G.K. (1977) Conservative Statistical Inference. 

_ RESEARCH BOARD ---' FIG 2h: ARRB Staff External Publications 

FIGURE 2: FORMAT FOR TITLING 



~ The second--;-l iTie of the ~it~e in Fig. 1 is 1 Internal .....,,,Report AIR 399-21
• 

This specifies the series (Internal Report) and the reference number in that 
series (AIR 399-2). For the internal report series, the numbering system 
provides further information, as 1 3991 denotes a report connected with ARRB 
project number 339, and 1 -2 1 denotes the second Internal Report from that 
project . 

Other series of reports have slightly different formats for this 
second line: 

I 
(a) Australian Road Research Board Research Reports become: 

'Research Report ARR 991 

(b) Australian Road Research Board Bulletins became: 
'Bulletin No. 28 (1968)' and therefore also include the year of issue. 

(c) Australian Road Research Board Symposia become: 
'Symposium 10th Regional. Launceston, 19741 

and therefore also include the year of issue and location of meeting. 

(d) Australian Road Research Board Biennial Conference Proceedings become: 
'Conference 9th , Brisbane 19781 

and therefore include year and location of meeting: the 9th Conference 
will lead to 'Volume 9: Part .. D i t he second line. 

te-)- Aus ra 1ar1 Roaa~ esearch lroard Am1ua 1 I Re.ports become: -----.-1---eay-;--M:-G:-1 

and therefore 1specify current Executive Director. 
1 GRID AREA 

(f) Australian Road Research Board Special Reports become: 
I 

'Special Report SR 10 (1977)1 and therefore specify year of issue . 
I 
(g) Australian Road Research Board Journals become: 

(h) 

'Journal Vol. 3, No. 4, December 19671 

and therefore
1
complete the correct

1 

b1bliographic 

Australian RoJd Research BOard Technical Manuals 
'Technical Manual ATM 51

• 

External paper s by ARRB staff become: 
I 'Journal, volume, number, pages'. 

refere
1

nce. 

become : 
I 
I 
I 

The third line of Fig. 1 contains the authors' names and initials, and 
the date of issue of the report concerned. Once again , vari~tions occur: 

(a) 

I( b) 
(c) 

I 
ARR Seri es: I 
Bulletins: I 
Symposia: I 

I 

( d) Conferences :-i 
nua 1 Reports: 
--- 1 

are identical fol AfR series as shown i 
simply have the ~u1letin title I 
simply have thb relevant Symposium ti ~le 
become 'Preeee bings- Vol. 8 Part 3 w+tlh- line ---4- as: 

'Materials conllst ~u~tion and maintena~ce' Sessions 7-13. 

become 'Annual R~port 1976-771 and t ~erefore specify 
date cove~ed--by! the- repor t. --- ---------'-4.---~~ ~~ 



((_gf-)) -S peG--i-a-1 Reper--t~s: -are- i den iiJ::,a lut - t.be Arn seri -e-s a-s show '- ---~~ 

Journals: have ISSN number here: e.g. 1 ISSN 0005-0164' I 
(h) Technical Manuals: are identical to AIR series as shown, but in the case 

of computer programs the system generation number 
corresponding to the printed document should appear on 
the archive document fiche (see Section 5.1 also). 

' ii External papers : have 'Author fyeaf ) title' on this line. 

Each of these is iilustrated in Fig 2. I Discussion Notes ar ~ not fiched. 

4.2 STANDARDS FOR AUSTRALIAN ROAD RESEARCH BOARD FICHE 

The basic decisions to make are as follows: 

1. Positive or negative records for titling? 
2. Positive or negative records for text? 
3. Number of frames per fiche? 
4. Density of fiche dark areas? 
5. Colour of fiche dark area? 
6. Resolution standard on fiche copies? 

The decisions made were: 

1. Microfiche were to conform with A st :iian Standard, AS 11998 (SAA 1977). 

i -. - Af-te-r--s-eve-r-a-1- t-ri-a-l-s, i t- wa-s ifaiundoth· i.l}Qgos-i t-i-ve- records1 f-0-r- t-i-t+i fl§ 1- -•> 1 

were a distinct advantage, and prodt:.1Ged a clear self dom1mented and 
easily read visual reference O .la:e *ehe itself. 

I I I 
Negative records for text proved to be the most legible J gave the best 
results for poqr quality original mat~rials, and the least eye-strain. 

I I I 
4. The 24X standa 1d for magnification gives 98 frames/fiche. It is the 

denser of the two formats specified 1 i~ AS 1998, is the standard used 
by Xerox Univet1sity Microfilms Ltd. ~ and is the predomin1ant format 
used by NTIS, the U.S. Government Clearing house for Goviernment 
publications. )The 24X standard requi~es only low quali ~y readers, and 
permits wall P1ojection display d4rect from fiche witho~t unusually 

r· 
ti . 

high quality b~lbs or lenses. 
1 

1 

I . I 

A background dJnsity of 1.1 was a~obted as within the rJnge permitted 
by AS 1998 and las a compromise betwee~ fiche to fiche reproduction and 
hard copy printing resolution requirements. It has pro~en to be 
excellent. I I 

Dark blue fich J were consistentl ~ foumd to be more legi ~le and less 
tiring to read 1 and were therefo T f h?sen. . I 

Resolution staridards were set at r h~ Jow and easily rea dhed standard 
of visual resolution of a test di sp~ay of closely space~ lines at a 
density of ._40. ~9 es/mm: ~dmittednyl superior to most NTilS. fiche .copies~ 

- b1rr wEtll w 1 tn, ry tne c apac, ty of ~ er. tnexp-ert -i.y~trancn eci-:
1
se1-:1- -a71cl~Huwe~ll ---"­

pl anetary cameras and equivalent r a~atcapture equipment.
1 

4~& l·ine 'pairs/ 
mm on the orig inal fiche copies spprl !ed has proved to ~e an acceptable · 
standard for pl'r'actical use. To Pf rmiE such a check, all l ARRB fiche sets 
have as the fi wst frame on the first iche of each set. · · 



,.__ __ Jhe- ISO- test cha.-rt Null]be r3 L~ Ei 3a ), G>r some--s-tanda.rd te-S.t-rshee-t --1 
embodying this test pattern. This pattern is called up by AS 1998, and is 
explicitly stated to be the U.S. National Bureau of Standards pattern in the 
ISO Standard 3334 ~ISO 1976) also referred to in AS 1998. One of the common 
test sheets used which incorporates this pattern is that issued by the National 
Microfilm Association (NMA 1973), which also includes a scal·e indicating the 
number of frames per fiche (98 for 24X) and a heavy overprirlt of 1 24X1 or the 
relevant standard ~eduction ratio corresponding to the number of frames per 
fiche. Most of the ARRB fiche produced

1 

to date embody the MT-3 Image 
Evaluation Test Chart (PSC, undated) which includes several 1copies of the 
IS0-2 test pattern and a linear marker indicating a£ inch (imperial) fiche 
dimension. Visual resolution of 4 line pairs per mm (the 4.15 block) has been 
found in practise to be a good workin:g document fiche -standard , and corr esponds 
to the visual resolution offered by the bes t of the NTIS fiche topies as 
usually supplied. , 

4.3 CYCLE OF FICHE PRODUCTION I i 

1(a) The overall responsibility for the l establishment and maintenance of the 
system is vested in the Deptuy Secretary and most of the specific 
maintenance duties will be performed by the ARRB Equip~ent Officer (EO). 

I I 
(b) AIR's: The ARRB Research Coordinator issues one hard copy of each 

new AIR to the EO for fiching . When applicable the EO ensures that 
[ 'RESTRICTED' appears in the titling and that the eventual issue of 

these fiche is only to authorised people. 
I DO NOT I 

Other ARRB produced publications: As copies are recie ved into the 

r 

AR.ft· s-t-0 f'-e,- i-A-a eee f'-cla n ee--w i ib-h, s l!la ®a e d -i n-i-t-i a-1- cl i-s-t-r,-i-hu-t-i-en- l-i-s--- ---+ 1 

- one copy of each ~i s sent to the EO-f-er fi chi ng. - - I 
I GRID AREA 
(d) The EO ensures that all publications to be fiched have been sent 

to him by cross -checking against a master list of publications in 
the ARRMS* register. He records ! agajnst each publicati [on the batch 
date identifi ciat ion when the publication is forwarded to the fiche 
contractors. iEach batch sent in is ~ccompanied by an ARRB purchase 
o~de~ and a !Y~l listing of indi ~idu~l pub~ications including the 
t1tl1ng spec1f 1ed for each. The ARRMS register also s~rves as a check 
list and recorld of the receipt of fiche of acceptable ~uality and of 
the return of jthe hard copy manuscript . j 

(e) All requests !or the microfichin ~ of publications othe~ than those 
with an ARRB ~mprint will be referrecl to the ARRB Deputy Secretary who 
may seek direct i on f rom the ExecLtive Director. I 

I I I 
n. 4 STORAGE AND SECURITY l f 

(a) Stock duplica Je f iche are kept by the EO in a locked c~binet. . . 

(b) The fiche cont ractors will generk11y lbe required to ret Jain the origi ~al 
fiche . However, it should be no~ed that the original contractors did 
not keep the dr iginal master sil rer ~alide fiche fo fir le protected or 
environmental ~y cont rolled storage ~ and the security wa~ limited to 
the goegraphio separation of the [ oti~inals held by the f Ontractors and · 

- -t_he- dup-li cate-~~arrd -hard ma1ruscr-i pt
1 
cqrpi-es at ARRc: -- (re

1
s-ser -qua-1 ;-ty~but .. 

reasonable ori
1
ginals can be taken ?,ff a duplicate). The roll fi'lm used 

is also kept by the contractors Lnaeif.
1 

supposedly fire-r 1esistant conditions . 
I I I I 
I I I I I 

*ARRMS: ' Australia n Road Research Boar ~ Manuscript re gister ··Ii 



(,d - I-f on-1-y one-e epy ef- the ha rd cO'py · s avail ab 1 e-before s,end~ ng~e"f-f- fer -- ~ 
fiching, the normal procedure would be to duplicate the hard copy. I 

(d) If the fiche is marked, (or directed to be so considered) 1 RESTRICTED1 

then duplicates can only be issued on the authority of the Executive 
Director. Sp~cial precautions guarding against the unauthorised issue 
of these fiche will be taken by the EO who will retain the keys to 

(e) 

the fiche storage files at ARRB. I , 

As publications are ready for fiching they will be batched and despatched 
to the fiche contractor. The frequency will depend on f he number of 
publications but should be at lehst monthly. The number of duplicates 
ordered will generally depend on! the expected short-term demand but 
will normally lbe one original plus I 10 duplicates . Upo~ receipt, the 
ED wi 11 check the microfiche for quality. 

For publications fiched prior to l 31/12/76 (with the exception of 8th 
Conference Prdceedings) initially, 1 original and 2 duplicates were 
produced. 

~f) Duplicate fiche are kept by the EO in sequential order ~or each type 
of publicatio~: the visual heading strips of the fiche thereby provide 
a self-indexed filing system. They are issued by him ~s required, however 
one duplicate is always to be retained pending the receipt of re-ordered 
ftche. The quantity of fiche re rordered is directly r~lated to 
historical or anticipated demand. 

DO NOT 
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INTRODUCTION SHAZAM 
1 

I. INTRODUCTION 

§~~I~~ is a comprehensive computer program for econometricians, 
statisticians, engineers, sociometricians, psychometricians, 
politicometricians and others who use techniques common to 
econometrics. SHAZAM is relatively easy to use and has great 
flexibi Lity. The costs of using SHAZAM are general ly much lo wer 
than other genera l computer programs. SHAZAM has primary 
capabi Li ties in regression analysis, simultaneous equat ion 
estimation, and principal components. Secondary capabi Li ties are 
in factor analysis, analysis of variance, and plott ing 
variables. In addition SHAZAM provides extensive data 
manipulation capabi Li ties and ca n generate var ious random 
probabi Lity distributions. In short, SHAZAM Lives up to its name 
C§olomon, ~ercules, ~t l as, Ieus, ~chilles, ~ercury). A SHAZAM 
deck is normally spl it into 6 sections named after each of the 
above. 

Special features of the regression ana lysis section of SHAZAM 
include: Hypothesis Testing on Linear combinati ons of 
coefficients, Restricted Least Squares, First and Second Order 
Maximum-Likelihood or Iterative Cochrane - Orcutt Autoregressive 
models, First Order Autoregressive models with a Lagged 
dependent var i ab le, Testing of residuals for normality, Exact 
and higher - order Durbin - Watson tests, Forecasting, Ridge 
Regression, Box- Cox and Box-Tidwell regressions, Box- Cox 
Autoregressive models, Autoregressive models with missing 
observations, Gram- Schmidt regression, Two- stage Least squares, 
Regression on principal components, Three Stage Least Squares, 
Iterative Three Stage Least Squares, Multivar i ate Regressio n, 
Seemingly Unrelated Regressions, and Regressions using 
Householder Transformations. 

SHAZAM wi LL accept up to 99 variables and an unlimi ted number of 
observations. Memory is dynamically allocated so that the size 
problem is virtually eliminated. However, if Large amounts of 
data are used it may be preferable not to store all the data in 
memory. SHAZAM has various capabi Li t ies to handle this prob l em 
so that a massive amount of memory is not required . Users should 
always be aware of the version of SHAZAM that they are using. 
This manual describes Version 2 of SHAZAM. 

SHAZAM was written in FORTRAN by Kenneth J. White. The 
development of SHAZAM began in 1969 at the University of 
Wisconsin and continued at Rice Unive rsit y and the University of 
British Columbia. Comments on impro vements to SHAZAM or this 
manual are welcome. ALL questi ons on SHAZAM usage should be 
referred to K. J. White or a SHAZAM consultant. 

- [i g 4 -cBromide produced ln
1

a COMp B0/2 directiy U'-rom~~~ 
magnetic tape contai ning unprocessed sou~ce 

code in COM font. I 



Lf. 4- R-ETENT-I-GN AND .-I-NDEXI-NG-PRQ.GE!DtJRES l OF TYPE ~+~-..-T~~----~I 
The archival nature of the ARRB microfiche system is asserted by the retention 
of all microfiche maste~s at the fich~ sefvice . 

The further ARRB functions of overseas airmail supply and supply when 
hard copy runs out 1or is otherwise not available are sustained by the EO who 
will supply microfiche copy on request at the advertised airmailed price 
($1 min.). 

5. PROCEDURES FOR COM* MicRbFIC~E COMPUTER DOCUMENTATION SYSTEM 
I 

The handling and storage of computer prmgrams and documentation is often made ~ 
difficult by the substantial bulk of both I source code pri nto,uts and document­
ation. The frequent revision of both~ and the need to keep both closely in 
step means that the costs of the assoriated printouts can brcome substantial 
and, quite apart from the archival aspects of a COM procedure for secure and 
compact control of !computer systems, the costs of paper and storage spac_e 
required by the production of necessary and frequent complet,e printouts of 
major systems and data files can become a 1further reason fo~ adopting a less 
expensive means of bulk output. 
I . 

1 
The protedures, responsibilities, production, tiltin ~, storage and 

indexing of COM fi 1es of this type are all quite different ~rom those of a 
documentary archiv~. The CSIRO syst gQ]J t (Jl'l'l program documentation and mainten-
1nce is integrated with word processing and typesetting software (Anon 1978), 
{f-rrd-d·i-re·ct- p-rodttcti ron- of--ff che- an, -oc-i Olt1i , ·cpxo·ducti o-n- masters on the 
Jnformatiori Systems Inter national COMp·80/-h in Canberra, and ;-11ustrates the 
considerable coherence and efficie eyl ,a~ns to be realised (

1

Holden and Hurdle 
1978). As all programs of any note should be supported within ARRB with a 
~uitable ATM as dodumentation, this h~s lbeen pursued with the local III COMp 
80/2 at Leigh Mardon Pty. at Moorabbin. 1 

I I I 
I The facili tiJes available in Canberrra on the CSIRO COM,P 80/1 and from 
Leigh Mardon's COMP 80/2 (the only two CO~p 80 sites presently in full 
~peration in Austr~lia) differ. The COMpl80/1 generates it J display on a 
16 k x 16 k ~aster /scan matrix, while l the /2 uses a 65 k x 6~ k raster scan 
~atrix and has addi 1ional capabilities. T~e local site (Lei~h Mardon) also 
Jncludes a III 360Q image scanner, wh~ch can digitise half-t pne pictures for 
t ubsequent manipul~t ion and inclusion ! i~ COMP 80 computer cor trolled page lay­
but and typesetting. This scanner can also digitise diagrams in a faster 
~ode which ignores :grey scale nice ff es a 1considerably great :er speed. The 
COMp 80/2 has a range of output cameras and devices permitting direct pro-
1:iuction of very high quality COM microficme using COM characlters (which are a j 
kimplified and standard font: see Fig 4), or - at greater c:ost - using graphi 1 f full typesetting quality) characters \. Slides, films , and ~irect bromide roll 
eroduction is also 

1
available. The most economic approach, if using this 

facility for COM a~d bromide producti bn, is to produce micr~fiche using COM 
&haracters , and bromi des using graphi t s c~aracters in monospaced layout 
~see Fig 5) , as thJ considerable extr ~ ~o~puter cost in gen~rating graphic 
rypesetting charact ers is _swa~ped·by ~rom1de_m~terial costs ~er frame, and· 
~hus attracts only ~ comparatively small add1t1onal charge. L_Ihe use of a 
c
1 

DMp -s-o- for TOWpr9auces- very ni gff:-quk l i t _r ffrne ~ out- ; s no ~ genera Tl y- -
I I I I 

't COM = Computer 04 t o Microfiche I I I I 



2 2. WHAT THE MODEL DOES 

There are an enormous number of features of traffic on rural roads which could be 
model led. Some of these features are uni ikely to be of interest for any 
potential use of a rural road traffic model. However there are some features 
which could be useful but which have not been model led. When using the model it 
is extremely important, as with al I model I ing, to remember that a model is only 
a tool. It is only useful in so far as it aids decision making. The aspects 
of real behaviour which need to be model led are those to which the decision-making 
is most sensitive. 

The decisions which most often need to be made about rural roads are whether 
to provide auxi I iary lanes and what standard of sight distance and road alignment 
to provide. In I ight traffic, low standard roads delay vehicles mainly because 
slow vehicles delay faster vehicles. For a model to estimate the improvement 
in traffic flow which would be achieved by a road improvement the model I ing of 
overtaking is crucial. For moderate and heavy traffic other factors are also 
important. In particular, the capacity of merge areas may be a crucial feature. 

It is worth noting that the model can be used to estimate the sensitivity 
of travel time to input paramet.ers and so be a guide to its own cali·bration. 
It should be remembered that travel time differences, not absolute travel times, 
are important and that these may be less sensitive to some input parameters. 
E.g. to make vehicles fol low at larger headways than usual would affect average 
travel time more than it would affect the estimate of the improvement provided 
by an auxiliary lane. Several characteristics of vehicle types used in the model 
are intended to allow such sensiti-vity analyses to be performed readily .. It is not 
expected that data be collected on al I vehicle characteristics. 

It should be remembered that roads last long enough for vehicle and driver 
characteristics to change during their I ives. There is no sense in determining 
the characteristics of vehicles to such great precision that the conclusions drawn 
from the model I ing of traffic can only be considered to be val id for a particular 
type of traffic flow which only occurs at some times of the day, week, or year 
or which may never occur again. Rather it is necessary to vary the 
parameters of the model to check that your conclusions are reasonably robust. 

2.1 ASPECTS OF THE BEHAVIOUR OF VEHICLES ON RURAL ROADS WHICH ARE MODELLED 

It is convenient to describe the aspects of driver and vehicle behaviour 
which TRARR attempts to model in terms of situations of increasing complexity. 
To completely specify the logic of TRARR would be very difficult. The only detailed 
description of the logic of the simulation is the program itself. The meanings of 
the program variables given in Appendix 2 provide a moderately complete description. 
The rough description below is in terms which do not depend upon the terminology 
of the computer program. Note that many common traffic engineering terms are not used. 
Travel times are measured directly rather than discussing capacity and level of 
service. Before overtaking, drivers perform their own private simulations of 
potential overtaking manoeuvres rather than looking for a space in the opposing 
trafffic stream which exceeds some critical gap. 

A vehicle which is not interacting with other vehicles is said to be free. 
Each vehicle has a desired speed which depends upon a speed I imit which varies 
along the length of the road and can be thought of as summarizing the standard 
of horizontal alignment, pavement width, roughness and legal speed I imit. Free 
vehicles try to to travel at their desired speed but may be restricted by having 

. --__ ~-er- ·..- . ' -•--··-. -· . ' 

Bromide produGed on a COMp 80/2 directly . from 
a magnetic taJi)e :containing unprocess~d source 

code, in 'a 1graphics font (mon?speed). 



PAGE NUM��R & TITLE 

cemr:iet-i�ti ve wi th-s-peci-a 1-i st- COM Btrteau�_, _whorcan proEluce good GOM f-i-0he-at � 
highly economic rates, on other than quality grounds. However, typeset Ioutput is available directly on bromide (as shown in Fig.5) without any further 
manipulation. 

To use the typesetting layout, hypenation, and justification 
facilities on a COMp 80/1 or /2 would require either the user or a compositor 
to insert layout commands, and then to have the text run through front end 
typesetting, layout, and hypenation software. This can be done on both the 
COMp 80/1 and /2 s�tes. The /2 site k1so1has the capabilit� of scanning 
diagrams (and photographs) and rescalrn� and positioning the� in the output. 
This is not availa8le on the /1 site at'CSIRO. 

CSIRO offer two idfferent printing output facilities: any line­
printer format file can be put out to either bromide or fiche using only the 
crude COM character font; or bromides can be produced using the range of 
character fonts via COMTEXT (CSIRO 1978a). COMTEXT can produce page setups 
for typeset full size acetate sheets or bromides, fiche at 48 x,35 mm film, 

1 
or 16 mm sprocketed film (CSIRO 1978b). 

The COMp 80/2 site al so has vector plotting software for the 65 k x 65 k 

D 
0 

addressable grid, and can be used directly to make multiple overlay films IT 
(i.e. colour processable), slides, fich�,l or bromide outputs with excellent 
;�solution. These :facilities may shortly be used to �rod�ce a �onochrome �ilm T
tl1rectly from the output of the ARRB ru�al road traffic s1mul1at10� �odel written i 
p_y G.K. Robinson (1979) ,,a;:s part of ProJe€t 290 (Warrants fdr Aux1l1ary Lanes) E
and could especially well be used too iir.\ atly produce a micr1ofiche or series 
bf bromides or slides of the frames simply by changing the oameras mounted on O 
Jthe-eeMP--8-0-a·t-the-t-i-me. TYPE ou SIDE -----�1 -------, V

- I--
-- -: s 

Computer Output Microfiche Co-am> u erefore be interpreted more widely I �
I 

when such effective devices for transforming and present te�t on visual out-
puts from ARRB are !available without furtra

l

er manual input of the source 
material and the time and error potential involved. I T 

I The remain1er of this sectionl will be restricted sol�ly to COM of test i 
or source code material, but the place bflmicrofiche and ot�er output media 

[
�n the spectrum ofiARRB needs is taken Lp again in Section�. 

I I I I
I 

i 
.1 COM TITLING CONVENTIONS AND FORMATS I 

Jhe essential data to be fecorded on the headers COM output �re: 

(1) Program alpha-numeric identification, I
(2) Generation number of program, I
(3) Date qf generation of co�e (NOT the date of fiqhe production)
(4) Fiche1sequence number o� 1 n 1 !fiches, I(5) Organ1sational identificpt�o�, and
(6) Statu1 of the fiche ( 1 RE5Trl[TED 1 or not). 

: 
n view of the need for prompt, cheapl, anb simple COM produdtion, the

automation of the �bove data is highly �esirable. This is �specially -true of 
�he date of progran;i genera ti on and co�el g�nerati on number. · �il e these can 
r.oth -bespeci fled-on ·thecover s 1 fp--for 1 a 19reen magnefi c-taAe to oe-fichecr;-­

�t is essential thdt the responsible �fficer for the system !check the ·code 
�eneration elate in_ the code against the title header when the fi'che returns.· 

I 

_J: I . I 

-----....... l==---00- NOT TYPE BELOW THIS LINE ==-1 

1F 

d, e,_ 

T 

h 



- A- further - highly desirable datum is a frame index to be genera·ted- as 
the code is processed onto the screen for fiche camera presentation. Logically 
every 1 PROGRAM1

, 
1 SUBROUTINE1

, 
1 FUNCTION1

, and 1 BLOCK COMMON1 statement 
encountered should be abstracted by the COM system and consolidated with frame 
XV reference codes as an index frame to terminate each fiche. This is, of 
course, a FORTRAN-oriented statement, and will require revision or extension 
for ALGOL, PASCAL, etc. code bodies. 

The minimum data set to appear on every fiche produced should therefore 
be as shown in Fig 6. 

ARRB "SYSTEM NAME" 

alphanwneric code 
ncune in 11 ·,, 

I • 

F1 g 6 : 

DATE 

If confidentiality is involved 
+ 

RESTRICTED 

Day Month Year 

MINIMUM COM TITLING REQUIREMENTS 
1 

NO 

FICHE 

3 digit 
fields 

i h"s- fiche~ shoald -be--c, ipped to ~~e maste aocumentatTon- as am-e-rrdel:!~ 
for the specified generation · date of the code (or job run for production 
output). Clearly the generation dat e- sold also be markeld prominently on 
the documentation. 

The fiche production for the docu~entation should be repeated regularly 
but not necessarilX at every generation . date - or even ev~ry tenth. The \ 
~nclusion of the generation ~at ~ · 6n the lfiche header of the relevant ATM 
~ill ensure that documentation and system1match up, and the ~e is no need to I 
continually revise the printed ATM as long as the generation number current 
ht the freezing of the ATM is shown clearly on the ATM coven or fly sheet 
pages. The computer code corresponding to that generation will therefore be 
retained on fiche, !but subsequent code up?ates will only be !held to the last 
erun of the COM procedure. 

Depending dn the COM fiche bureau concerned, an 
rogram/subroutine lstatements should be i mcluded as the 

r i che in the seri e~ produced from the I source tape . 

ind~x of procedure/ 
last fr ame of any 

I 
I 
I 

1. 2 STANDARDS FOR 
1
ARRB COM FICHE I 

f he fiches for COMloutput of program f ourre and job run outdut can, and should l 
be photographed at la smaller scale than documents. The 24X !standard adopted 
~or documents is t tterefore inappropriate, land a 4BX standard is recommended. 
[Fa!:_ very large ---.?ystems an even__b_i glterj magnificatio f!_ma_y be 'sec:!_ if_ necessary, 
eut 48X is also th~ standard for fiche! produced on COMp 80 machines, to .take 
rome advantage of yhe fine resolution avai lable on these sy~tems. 



~ -- T:he,_use- of bZ.ue- diazo f1ilm wii, e@ah e imaging_cop,je.d~t.o.....a derr.sitY~<tf 
1.1 is required for copies, in accord with the document standard. I 

The inclusion of the micrographics test sheet is no~ required, as: 
· I I 

(a) a visual check across all rows and columns will be essential to ensure 
the integrity of the output record (a user responsibility of course); and 

(b) few facilities are yet available in Australia for a simple process 
capable of mixing document filmed ancl COM produced frames on the same 
fiche. 

I I 

5.3 CYCLE OF COM FICHE PRODUCTION 

! he responsibility 1for COM fiche prodµcti9n and the marking of 1 RESTRICTED1 or r 
not rests with each project leader. The interface with the COM bureau will be1 
the task of a single nominated ARRB Applications Programmer specifically 
concerned with computer work for each! such project. Project leaders will be 
res pons i b 1 e for: 

(a) 

I 
(b) 

Maintaining the physical security of restricted or confidential 
material held on fiche. 

Ensuring that the generation date for each of their systems is noted 
on ever y occasion of a change. 

I I I 
( c) Producing a fi, che backup of soua e es ef-e and te st dat a ~o match the 

ATM or other documentation produ~ed and ensuring that ~ener at ion 
r- de:-iie-s- a-r- €--l-e1"r-:l-y- ma-r-i(.eEi- an_· d A'® 1 ~ go~or-r-es-~enEI. 

- l-
( d) Updating the fiche and docume - ~~ ·o ~~ckup at appropriate intervals. 

I I I 
(e) Marking sourc~ or output files 1 RESTf ICTED1 if require~. 

I 
I The production procedures for COMloutput from source files are - or 
r an be - remarkabl_y simple. As an illust ration, Appendix A 1shows how the I 
puantor interactivJ software at Micromati©n · in Melbourne is used to set up a 
~~bsequently repe~i able standard procedur~ for COM out~ut f~om text and numerif 
r iles produced daily by the ANZ Bank. , As

1
can be seen ,n th1Js example, standar d:! 

pverlay patterns for table or other special background layo~ts or pictures are 
easily handled, al {hough such a 'form splash' can cost up to $250 as a one­
~ime charge for in i tial prepar:a~t ont.,and.is ~.~erefore normal!,y ~sed only for _ 
regular reports: for 'form splash ' appl1cat1ons a COMp 80 s

1
ervTce would be 

more economic. I 

Before large-scale tabular outputs are printed from ARRB magnetic 
files, it may well jprove to be worthwhi~e lto check on the relative economics 
of direct COM fiche production - espe~ially if regular refe rence use oy several 
people of the tabulations and listings concerned is likely f rom the sub-
standard basic dat T holdings now at ~RP·[ I . I 

Several new applications of COM at ARRB are now both possible and 
desirable now that the Board's accoun~ing , mailing lists and project management 
records are all held on magnetic medip, The ability to pro9uce compact COM I 
records on fiche cheaply from magnetic tape files can be used to compact bulky 
accounting records which must be kept for six year s and will require sub r 
stantial storage s~ace due to the bu]~ier l forrns of printed output now used 
~ithin the Board: !similar opportunit 1ie s are now available fior other routine 
records and may be ta ken up as appropriate . 



~-- ~t- LSimpJer le_vel ,- wh,e~ standard computer system ai:e _b_e-,in,g a.r.cbi ~e.d~ 
at ARRB, the updating procedures for maintaining the integrity of the archive 
tape as upgrades come through can be expensive in the use of magnetic tapes. 
As tapes cost between $10 and $25, there is a real cost benefit in the sma 11 
reduction in numbe~s possible if COM snapshots are taken to back up each 
documentation release, as such a COM fiche will normally cost substantially 
~ess. 

When using any information which is to be transformed after reading 
( rom the tape and before COM output, a number of simple chedks should be 
carried out. Appendix Bis a microfiche iayout form and che~klist recommended 
Micrographics Association of Australia* as an aid for this task. 
I 

When IBM or IBM-compatible labelled tapes are used, it is strongly 
advised that where possible, the head1r label and volume label data are trans- f 
iferred to the first frame produced.on the fiche. The Quantor software at - for 
example - Micromation of Melbourne is already designed and set up to carry out 
almost any variation required on IBM and IBM-compatible tape's and labels. 

I I 
I 5.4 COM STORAGE, RELEASE, AND INDEXING PROCEDURES 

~nlike document mi4rofiche systems, source files held in mid,rofiche as a L 
!reference format need to be kept with the complementary full ! size descriptive r 
lhard copy documentation (unless this too 1s re-fiched each ~ime a documentatiom 

~

or system update i i covered). Fiche ~at i ~g provides a self ] indexed system for 
uccessive updates

1
of the same program, and manual notations ! should be made on 

he corresponding. complet e hard copy potumentation. Quite a number of minor 
amendments to manuals can be accepted1_bef?re revising the ddcumentation as 
llong as a list of 4mendments, dates, an~ corresponding backyp fiche identifier . 
~re kept wi~h the 1ocumentation. Thef el t f sks are the progr~mmers'. 

I 
I When fiche are 'RESTRICTED', then ,the documentation ~nd the fiche 
~hould be kept separately. There is usually little secreti ~e or sensitive 
about the documentation - it is the source code that has the value. In such 1 

~ases the fiche should be kept secure
1 
wit ~ the programmer b~ing held responsib e 

for the formal com~itments of the Board t0 security. Senior officers 
responsible for suah staff must ensure that the precise terms of any confident­
~ality or restricted access agreement! be given in writing t ~ the programmer(s)j 

[

·nvolved in any suqh system, and that the lminute be kept wi~h the documentatiom. 

Release,se~urity, and retention
1
of COM outputs are J research staff 

I esponsibility, and no involvement or! recbrds will be requi ~ed of the Library . 
~owever?ten copie~ !of the ~icro!iche of ! !~e s?urce code sho~ld be supplied to 
~he Equipment Offiaer to file with the mi[rofiche of the complementary manual 
pn each occasion that the source code! fiche is produced in ~n updated form. 
f his is the responsibility fo the project leader or a manual! author: e.g. in 
~he case of Luk, M4karo~ and Wigan (lr7~), when Technical M~~ual ATM 4_has _beem 
~pdated to become 1echn1cal Manual ATM 4Al the source code f

1

iche updating is 
~he responsibility of A. Makarov, whol i~ also the responsible Applications 
rogrammer for fiche production under the J provi s.i ons of thi sl sect .ion. 

I I I 

---~~-~~~ ~~- ! ~ ~~---~~:--~~ 

l *P.O. Box 1447, A~elaide, S.A. 5001. 1 



Production Flow for a Typical Document 

~ 
, 

~ ~ 

j 
I 

' ... ,. i. 

Process Text Input Mark - Up Correction COMTEXT job INTERP job 
; 

Methods Own Job I Own Job I 
I 

Interactive Off - Line Interactive Off - Line Interactive Box Box 
! 

Program Pros:-~,.., 

Tools Required ED text Casse!te H ED Text Cessene ,_~ ED Text Editor H CDC None (but 1-4' CDC None (::iut f-+ editor Magne11c Tape editor Magnetic Tape Control expensive) Control expensive) 
Punch Card Punch Card Language Language 

M,n•computer Minicomputer 

some Word some Word 

I Proco!sors Processors 

Output Format ASCII Text ASCII Text ASCII Text Ill Standard TEKiRONIX ASCII 
Data Format 

'" •Ir ,,. .,,. 
'p 

Output Device Line Printer Line Printer Line Printer Ill COMp80 Typesetter TEKTRONIX Graphics 
Disnlav TP"rr·r.al 

l 
l I : . . . 

and devices to prottuce text, displays, fiche, 35 mm film, sprocketted 
16 mm film .andl>r-omides on CDC Z6QQ __ _ 

Fig 7 CSIRO system of programs 
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6. - MIGRGFICHE IN CONTEXT! A_S .BART OF ARRB CAPAB-ILHIES ~ 
FOR DOCUMENTATION AND RELEASE OF TEXT AND VISUAL MATERIAL I 

The basic output of a research organikation is of two forms:! 

(a) Written and illustrated printed material 
(b) Verbal presentations with visual aids. 

In both cases substantial scientific time is required to produce, 
proofcheck, edit, store, retrieve, and update the material: however, the 
primary bottleneck usually lies in the data capture by typists or illustrators. 
Where material has to be totally reproduced after editing or updating, con­
siderable extra time is required from

1 
scientific staff for re-proofing the j 

material, and on the part of typing andl illustrating staff for re-doing 
virtually the whole mass of the material. The initial capture of textual or 
graphic material on magnetic media (via terminals, etc.) opens up a wide range 
of alternative ways of improving or tailoring the subsequent editing, revision, 
and production processes. It also provides an effective and economic means of 
producing archival material such as microfiche, slides, or films as already 
discussed in this report. As every point in the data capture, analysis, pro­
duction, editing, printing, and archiving chain of developing and releasing 
scientific results is vulnerable to multiple data entry problems to a greater 
or lesser degree, Table I lists a range of the facilities for data capture, 
manipulation, output , and recording at (or accessible to) ARRB. In view of 
the flexibility offered by COMp 80 f ci1ities, Fig 7 illustrates the software 
and hardware content offered by CSIR Ov; aO any of their access modes. 1 ED 1 

, 

~CDC Control Lan ua e 1 and 1 COMT.E I r 1 CSIROLCYBER 76 ro rams or soft­
ware fa~ilities, whi le the output e~ ic s5 orrespond to those at ARRB with the 
fXception of the COMp 80 (which pr ' s

4
·che, film, bromiqes, slides, etc.) . 

I 

1 While high'-quality _graphics . storage a,nd ret r ievaJ is pos~;ib1e-both 
by storage of original artwork, slide 1s or

1
by digitised files on magnetic tape, 

~ower quality (but st ill acceptable for m9st diagrams drawn to proper slide I 
f tandards of line width etc: (see Oli~e~ and Tredrea (1976) ~ may be retrieved 
r rom good quality microfiche masters - or / indeed copies. F~gure 8 is a 
positive (white bac;kground) bromide plroduced directly from one of the user 
briented negative (dark background) b~ue diazo fiche copies taken from the 
!high density black ;negative master si llver halide fiche produced by the ARRB 
Fontractor 1 s step and repeat document fiche camera. The contrast and quality 
f hich can be retriJved directly from suchla denser fiche wi~h a black, rather 
!than a blue, backgrnund are substantial1y better: low to medium density blues , 
1
are better for hum9n eyes to read, hi

1

gh densities of black are better for such 
photographic purposes. 

The microfLh e produced by thle br ~ginal ARRB contra 2tors using a . 
Dagmar step and re peat document microfiche camera were not Jequired to be of 
exceptionally high lquality, and indeed the original ·document s used to produce 
Fig 8 were the lea~es of a printed copy of ARR 75, and not ~ven the original 
printing masters Of bromides. Conseq!uent ry the quality results ' in Fig 8 are 
very easily obtained and improved upon if necessary. The ARRB bromide camera 
optics provide the imain limitation o~ this recovery standar d, and are incapa~e 
of resolving extremely superior quali lt yl 48X COM-generated microfiche without I 
sever-e d~-sto r-ti on ~a.nd loss - of reso 1-uti on!. . The 2AX documen.L standard _adoptedl 
is therefore an evidently effective ompromise between stor ~ge density and 
image (and test) recovery capabilities as! a working - yet a~chival - .medium. 

The new (l i te 1979) ARRB doc mentl microfiche contra dtors are in the 
process- of- obtai ni-~1g a s~J a~.l.e~ b,!9.[llj d~~~~l!l~r2 .. ~2--:0.ffer th-i-$

1 
servi ee- d-i-ree-t+y : 



TABLE I 

DATA AND TEXT CAPTURE AND PROCESSING OPTIONS AT ARAB 

1. TEXT 

2. GRAPHICS 

INPUT DEVICE RECORDING MEDIUM 

1. 1 Typewriter (1) Typed sheets of paper 

-r-- - _.__ - (2) Docu ment microf iche 

I 

1.2 Terminal (Cyb~r) \ 200 mb disc 

1 .3 Singer Graphic Set dual Cassette (Singer lormat) 
inpul keyboard 

1.4 Singer Graphic Set Edit Cassette (Singer format) 
Te rminal 

2.1 Hand drawn Paper Shee1s 

2.2 Terminal {Cyber) ( 1 ) Small paper plot 

(2) large paper plot 
(3) docum ent fiche/printer 
(4) 200 mb disc 

COMMUNICATIONS POSSIBLE 
VIA: 

OCR ·e· lypelace 

NIA 

(1) Magnetic tape 556/ 800/1000 
bpi :91/71 

(2) ANSI/ECMACasselte (Texas 
Instruments 733 ASA cassette 
term inal) 

(3) 8" floppy disc (via Texas 
Instruments 733 ASA cassette 
and/or Exorcisor ) Single density 
IBM 3780 format. solt sec tored 

(4) Paper tape 

(5) 2000 1pm train printer (upper 
case) train at prese nt 

(6) Hydra upper / lower case 
printer 

(7) lPSI Daisy wheel 50 cps word 
proces~or qual ity output printer 

(8) Modem link 

Cassene reader (Singer format) 

Casselle reader (Singer format) 

(1) Magnetic tape 

(2) Document liche 
(3) 35 mm slide / negative 

Tektronix llatbed plo tter 

Houston DP 8 roll plo tter 

556 /800 / 1600 bpi tape 

TRANSFER DEVICE 

OCR' at approx. 2 lines / second 
To any tape/floppy disc /cassette 

Photo reduction 

magnet ic tape drive 

Cassette dri ve wi th ANSI/ECMA 
standard 

Single dens ity floppy disc. 
solt sectored 
ISM 3780 formal 

Paper tape reader 

NIA 

NIA 

NIA 

Modem 

Singer phototypeseller 
cassette reader 

Casette 

(1) Ill 3600 Scanner · 

(2) Enlarger 
(3) Enlarger 

Ill 3600Scanner ' 
1113600 Scanner · 

Magnel ic la pe 

NOTES: The archival medium in each case is either a fiche or a slide : in genera l slides wilt be included in at least one report (on the fiche 
of that report), but this yie lds in general only a low grade Quality retri eval archive . 

• device not available on- si te al Ausl ralian Road Researc h Board 

( J - very slo w. and probab ly ill -advised procedure 

EDITING AND 
ALTERATION ON/ BY 

See magnet ic media 
(depends on OCR 
service) 
Photo reduct ion 

XEOIT 
Oise PROSE 

XEDIT 
Disc PROSE 

XEDIT 
Disc PROSE 

XEOIT 
Oise PROSE 

XEOIT 
Oise PROSE 

XEDIT 
Disc PROSE 

XEDIT 
Disc PROSE 

XEDIT 
Disc PROSE 

Cassette 

Casse lt e XEDIT 

Disc 

Disc LCGS PLOT 10 
Disc LCGS PLOT 10 

Disc 

PRODUCTION OF PRINTING 
(OR SLIDE) MASTERS 

Photo reduc tion 

NIA 

NIA 

NIA 

NIA 

NIA 

Printer output 
(poor) 

Direct output 

NIA 

NIA 

C0Mp80 / 2' 

Enlarger 
Enlarger 

COMp80 / 2' 

COMp 80 / 2' 

PRODUCTION OF 
BROMIDES 

Photo reduction 

Photo reduct ion 
COMp 80 / 1 / 2' 

NIA 

COMpB0 /1 / 2' 

Singer 8400 
Photo typese tter 

Photo reduchon 

Photo reduction 

Photo reduct ion 

(COMp 80/ 1121 

NIA 

NIA 

C0Mp80/1 

Enlarger 
Enlarger 

Photo reduc!ion 
Photo reduction 

COMp 80/2 ' 

XEDIT: CDC CYBEA Tex t editor program 

PRODUCTION OF 
TYPESET BROMIDES 

NIA 

COMp 80 / 112' 

NIA 

COMpB0/1 / 2 ' 

Singer8 400 
Phototypesetter 

NIA 

NIA 

NIA 

(COMp 80/112 1' 

Singer 8400 Photomix 
Pholocompose r 

Singer 8400 Photomix 
Pholocompose r 

COMp 80/2 

C0Mp80 / 2' 

PRODUCTION OF 
FICHE 

NIA 

COMp 80/ 1 /2 ' 

NIA 

COMp 8011/2 ' 

NIA 

NIA 

NIA 

NIA 

(COMp 80 / 112] 

NIA 

NIA 

C0Mp80 /2' 

COMp80 /2 ' 

PROSE: CDC CYBER Word Process ing program suppl ied with Pascal 6000 rel ease 

LCGS: CDC CYBER Low Cost Graphics Soltwar e 

PLOT 10: Tek tromx graphics soltwear program 

COM: Computer Outpu t Micro form 

PRODUCTION OF 
COM FICHE 

NIA 

Any COM service 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

[COMp 80 11 / 21' 

NIA 

NIA 

COMpB0 / 2" 

COMp 80/ 2' 

SLIDES/ 
FILMS 

Enl;irger 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Pho10 reductton 

[COMp 80/ 1 /2 j' 

NIA 

NIA 

COMp 80/2 ' 

COMp 8012 ' 



this is -pr-efer-a-t>le -to the use of the ARRB camera as the sil v.er-. haJj de....,.masters 
microfiche are vulner abl e to damange, and should in any case be retained at the 
contractor's site for copying, security and back up purposes. 

It is therefore worth noting Ion Table I the abilit yl to produce slides I 
and bromides (i.e . l last resort replacement of original artwork) from the fiche 
document archive. !The grid of such possibilities is not complete on Table I, 
which is intended mainly as a guide to the type s of capabilities available or 
accessible within or to ARRC. 

The use of microfiche as a medium for archival and reference purposes 
is therefore of evident value for engineering drawings and circuit specifica­
tions, and - if essential - recovery of the images would be possible if the 
normal reproduction masters were destroyed or mislaid. lj 

j The use of the very high qua~i ~y 48x microfiche pro~uced by COMp 80 
systems is not limited to compact and stable archival reference purposes : the 
resolution which can be obtained on this type of microfiche ' can be remarkable. 
1A high quality microscope optical system used at ARRB for geological and 

1
minerological purposes was used to pl oduce Figures . 9a, b from a small part 
of a single frame on a 48x silver halide master microfiche ~roduced by the 
Leigh-Mardon COMp 80/2. · 

This quali t y i s far better t ~an could be obtained by direct photography 
of the equivalent t omputer line prin t er ~utput, and for normal printingpurpos ~s 
there would be lit ~le point in proceJd~n~ to generate bromi~es on a COMp 80 
directly from the Fomputer tape by 1

- u, , :kng the fiche prodl!Jcti on job with a 
bromide camera in place of a fiche cqm~r~. I 

TYPE OUTSIDE -----~------...--. , 
~imil ar results can be expectecj- ~rom graphics output- p.roduced-either 

by vector plotting ! on the COMp 80,G~ b Rililcorporation of the digitised 
version of a hard copy diagram by using uhe III Videoscan 3p00. 

Another il ~ustration of the Ji ~f~rent ways of using : the various forms 
data capture and rr trieval is offered qynlthe Australian Roap Index (ARI). Th 
function, aims and1 general opera ti on I of ~RI is described by Stai ndl and Bays 
(1977) , and the deta i led specifications, !program user documentation, and user's 
guide is given by Staindl (1979). Consequently only a very brief description 
need be given here . 

ARI is an ~ssembly of abstra ~ts from transport lite ~ature of special 
relevance to Austral i a , and the basi ~ text of abstract, author, keywords, 
source, and refere

1

nci ng (see Figl~ l s
1
transferred to magne~ic tape via cards 

or direct terminal entry. These entries are then transferr ~d on magnetic tap 
to the ARI online dat a base within AiliSINET, and are also us~d as input to a 
series of program~ which sort the eni ries, create indices (~ee Fig 11) and 
finally produces a paper tape with typesetting commands for 1 the ARRB Singer 
8400 photo-typeset

1
te r . This is then used to produce a brom~ de strip which is 

cut and pasted up 
1
to produce printin9 masters. Once the is~ue of ARI has bee 

printed a copy is r aken and photograplh1d Ito produce a fiche ~ 

This syste m i s working well . ~owever, as is evident from Table I, 
other possible al tjernative paths ran9e f1om the direct micropublishing from 
the ~orted 1!1agneti1c t ape ~tage on orcdina ~y C~M, t? fully ty pes~t a~d laid out 
brom, de-s -!Ts-1 ng- fu-11- graph1 c -a:rt fonts, by us, ng--di-fferen t--comb1-na-t1-on-s of 
facilities , and e ploiting the fact t hat ltext data has beenl captured on mag-
net i c tape for su~sequent manipulati bnJ I 

I I I 



2 • o.o 
63 • P(J) 

3 • 1·- ·PCI) 
8 • 1-~NAXCI>-PCI> 

IF<BB.GE.O)GO TO 3047 
C A l L . C H 2 ( R 2 , P , Y , D E L .N A X ) 
D3 = DELNAX 
DELNIN =(1/~1-Y >>•C1/C2•P<I>>>•<P<I>-1 1 ) ' 
D1 = DELNIN . 
ALP = (CG2-G1)•CR3-R1)-CG3-G1>•< 2-11)) 

· cK2 = CC02-D1>•CR3 - R1>-CD3-01>•<R2-11)> 1 L 
CK3 = C,CD3-D1>•CG2 - G1)-C02-D1>•<G3-61)) / L 
CK1 = - o~-CK2•G1-CK3•R1 
C2 = CK2 
C3 = -CK3 
C1 c •CK2•TCI) 
CC• CK1 
,o TO 3048 

047 CONTINUE 
cc . o.o 

I 
Fig 9a . . One third of a full 1 · ep~ ·, ter output page r~produced vi a 

~~- microsc?pe optics from a ~in~lf frame of a COMp ~0/2 48x fiche 
-------r------ TYPE OUTSIDE 

Fig 9b • . 
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One. sixth of a full li ~epr nter output p~ge rJproduced via 
micrbscope optics from las nqle COMP 80/2 48xlfiche frame. 
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IMPLICATIONS OF PROBABILISTIC METHODS IN 
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ABSTRACT : THE PAPER DESCRIBES HOW THE DEVELOPMENT OF 
LIMIT STATE DESIGN CONCEPTS HAS BOTH OPENED THE WAY TO A 
WIDER VIEW OF THE DESIGN PROCESS AND ALSO CALLED INTO QUES­
TION SOME CONVENTIONAL VIEWS OF MATERIAL PROPERTIES. THE 
FORMAT OF MODERN DESIGN CODES IS DESCRIBED TO SET THE 
SCENE FOR THE SUBSEQUENT DISCUSSION. THE· ARGUMENTS AD­
VANCED ON MATERIAL PROPERTIES RELATE MAINLY TO YIELD 
STRENGTH AND FATIGUE. IT IS SHOWN THAT YIELD STRENGTH IS A 
FUNCTION OF A NUMBER OF VARIABLES AND IS FAR FROM A CONS­
TAMT. THERE IS SEEN TO BE A LACK OF ADEQUATE DATA ON THIS 
PROPERTY. FATIGUE IS NOW BEING BETTER UNDERSTOOD IN A LIMIT 
STATE CONTEXT BUT IT IS ARGUED THAT THE RISKS OF FATIGUE 
FAILURE MAY NOT YET BE WELL UNDERSTOOD BY THE CODE USERS. 
OTHER COMMONLY QUOTED PROPERTIES WITH RESPECT TO NON­
DUCTILE BEHAVIOUR ARE SAID TO BE LARGELY IRRELEVANT. 
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MATERIAL DAMAGE: SEE DAMAGE 

MATHEMATICAL MODEL 
10 0040 10 004 1 10 0041 
22 0019 24 0009 24 001 2 
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72 0114 73 0025 91 0023 
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MEDICAL ASPECTS 
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~- A5- this manual was- being comp~eted a report by Crenne~l (1979)- Game-to 
hand which describes the problems and results of the development pangs of a 
similar range of applications within the Rutherford Laboratory of the U.K. 
Science Research Council, where the fi seal and manpower constraints imposed by 
reduced budgets and difficulties in obtaining support staff provided the 1 

initial impetus. Crennell reports on trials with frequently updated computer 
and equipment manuals, library catalogue records, KWIC indices, and accession 
lists, chemical symbol setting and cystallographic structure index production 
indexes with microfiche rather than paper outputs. 

The Famulus system (UCLCS (1978)) was originally produced in 1969 
by T.B. Yerke at the Pacific Southwest Forest and Range Experimental Station 
at Berkeley, California, and was substaint,ially revised and updated by Shaw 
tat University of London Computing Ce~tne. This system proved to be effective 
jin the haads of l~brary st~ff, and t~e luse of the KWIC index system has over- · 
come many of the inadequacies of "the uncl scheme for ... specialised holdings" 
The catalogue and the monthly updates are produced on 48x microfiche directly, 
and the distribution costs were reduced sufficiently to maintain this service: 
"We could not afford the computer resources (and the postage) to print and 
distribute mul tiple copies of the catalogue on line printer paper": Crennell 
(1979), and to speed up the weekly aqcession bulletin consi~erably. Both 
results being a direct consequence ot th~ early data captur~ on magnetic medi 

. of the material tol be manipulated, ._ ,e ,-·~, and printed. I 
---'.-----~--

As Famulus is readily available ~t copying costs, ii may be worthwhile 
considering its use at ARRB for these sam,e tasks for simi'lar reasons. 
I DO NOT I 

Text and word processing is qest used in conjunctio ~ with a good file 
re n-t-re--1- sy-s-t-em-, an~- the- e-a,-r-1-y - an·. 0 tr~ . es-s-fu-1- - resu H·s- of- h-e--5-G-R-A·P.B-8 
system (-(;ask in, Robinson, and Yates: t1Ql4t) eui-lt and heavil y- u-seEl~a-t the-. U. K. 
National Physical ~aboratory is a ~. '.co 1 •• mple of the user acceptance of this 
type of tool. SCRAPBOOK itself has i'u!Jse1quently been widely promoted on a 
commercial basis (]rriad 1977), and illu'st 1rates the broad potential and 
beneficial impact bn scientists ' mode ofi working of such tools. 

This section (and Table I) is lik bly to be out of d~te before the end 
of 1979 as new micrographic, word process~ng, and operational facilities 
become available or economic to consilder, as this area is c6ntinuously and 
rapidly developingl 

I I I 

I 
I 
I 

7. SUMMARY 
I I . j 

I 
The micrographics system for archiving and rnicropublishing ARRB documentary 
and graphic material has been specif i ed. The information data capture, 
manieulation, and.output context ~i!~in ~h!ch.it oper~tes hf s been de~cribed 
showing how the w1de·range of fac1.ll.~1~s 

1
w1th1n and without ARRC can be 

effectively used, rnd in many cases ~educ
1
e the effort and time required to 

record, retrieve, or reproduce ARRB materi.als. 

I 
_L 

I 
I 
I 

. I 

Repn f itien 

I 
I 

by : ""'::i£ ~ . : " . 
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Microfiche Control Form 

JOB TITLE : .....•... . .. • .. . .... • .... .. .... .• . ..... . .... .. . • . ..• . .. . • .. ... . . • ... .• ..• . .. 
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Customer Name ... _ . . . • . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . Reference/Order No. . ........ . 

Address . • . . • . • • . . . . . . . . . . . . . • . • . . . . . . . • . . . . . . . . . • . Date ............. , · · · · · · · · · 

...............•......•.................. PC ..... _. Contact ................... . 

Department ........•.......•...•..•....•........... Telephone No ............... . 

MASTER MICROFICHE 
Negative Positive 

IMAGES D D 

TITLING D D 

Yes No 
Colour striping required D D 

Stripe width. D 1/4" D 3/8" D 1/2" 

Colour (please specify) ..•..••..••...• ; •..•.......•.................. · ... · · · · · · · · · · 

Special logo (sample) 
Yes 

D 
No 

D 

Index required ....•.........•............................................ · · · ... · 

Special instructions .....•...............•................................... , ... . 

DISTRIBUTION MICROFICHI: 
D Diazo 
D Silver 
D Vesicular 

Quantity .........•....... 

. RECOMMENDED PAGE SIZES, TYPE SIZES AND FONTS 
TO PRODUCE OPTIMUM MICROFICHE 

PAGE SIZES .......... A4 or 8%" x 11" or 11" x 14" 

TYPE SIZE AND FONTS • 
Simply remember one word when selecting type for microfiche input - readability. It is the most 
important consideration for making your type data easy to read when it is actually viewed on a 
microfiche reader screen. 
A heavy, dark and uncomplicated (sans serif) type style is preferred. Use a carbon ribbon to maintain 
black impressions. Use either Gothic or Orator type fonts. Type on this page is Univers 11 point 
(medium and bold). 

TYPE SIZE (This paragraph has been done in 12 point) 
As ,a rule of thumb, the size of input type should always measure at 
least one percent of the longest dimension of·your input material. 
e.g. If input is on an A4 size sheet, your type should be no less 
than 1/Bth of an inch high (12 point). 

20X 
24X 
24X 
42X 
42X 
48X 
48X 

Order supplies from 

Pads are available in the following layouts: 
A4 PAGE SIZE 
A4 PAGE SIZE 
11" x 14" PAGE SIZE 
A4 PAGE SIZE 
11" x 14" PAGE SIZE 
A4 PAGE SIZE 
11" x 14" PAGE SIZE 

Micrographics Association of Australia, 
G.P.O. Box 1447, 
ADELAIDE, S.A. 5001 

60 FRAME 
98 FRAME 
63 FRAME 

325 FRAME 
208 FRAME 
420 FRAME 
270 FRAME 
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