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1. Introduction 

1.1 Objectives 

This report exsolnes the Indexing used by PLASTEO (Plsstlcs Technical Evalua** 

tlon Center) to determine the problems that exist in the present system and examines 

the changes that would be forced onto the system by the DDC (Defense Documentation 

Center) service support to PLASTEC, and recommends changes that would satisfy these 

requirements. 

1.2 Circumstances 

The original supposition was that DDC system constraints would force PLASTEC 

to abandon its present paired-term indexing in favor of a Uniterm system. It 

was felt further that the logical outgrowth of this change would be a micro¬ 

thesaurus of plastics terms to be used in the new indexing system. 

Xt e later point in the investigation, DDC informed PLASTEC that the paired 

term system could be fully utilised for inputting index terms and for printed 

output. However, the search options would remain the same for both systems. 

Input consisting of paired terms would be broken down to unit concepts (porting 

terms) for computer storage purposes and thus would be searched by machima in 

the same way as DDC's index terms. 

1.3 Report Outcome 

The report, however, carries through with much of its original intention 

except that the outcome was not anticipated. A short historical review of ■•.he 

PLASTEC index is given. All aspects of indexing with respect to the merger are 

examined. PLASTEC indexing is compared with DDC's and advantages as well as 

problems are discussed. Recommendations are made for improving the present 

system and the report concludes with the suggestion that a controlled vocibulary 

list be created for PLASTEC as an interim aid until such time as a microthesaurus 

of plastics terms can be prepared. 



2. Review of Indexing Approechea 

2.1 PLASTEC - Introduction 

The Plaatlcs Technical Evaluation Center (PLASTEC) is one of over 22 techni¬ 

cal information analysis centers sponsored by the Department of Defense (DOD) to 

keep its technical personnel fully informed of current and significant technical 

information and data. 

Established in 1960, the PLASTEC document collection includes more than 

25,000 reports, conference proceedings and technical papers from government and 

private industry which have been collected, evaluated, indexed and abstracted. 

To collect and maintain these documents, PLASTEC employs both in-house and 

contractor information and subject specialists. 

In addition to these efforts, PLASTEC’s specialists are involved in the 

production of state-of-the-art reports, handbooks, newsletters, current aware¬ 

ness studies, engineering consultations, bibliographies, literature searches, 

technical inquiries and special investigations on plastics, composites and 

adhesives. 

2.2 Evolution of PLASTEC Index 

2.2.1 Early Development 

Very early in the history of PLASTEC an index to its holdings became neces¬ 

sary. The development of its format can be traced to the compilation of an 

index to ordnance data at Picatinny Arsenal in which the subject and imiterm 

approaches were discarded in favor of a precoordinated system of indexing 

11,21. The intent of this approach was to bind single terms together for 

greater specificity. Compounds could be linked with particular properties, 

applications; etc., and the number of postings per term could be reduced. 

The most important objectives for the new index were that it be expandable 

and that the number of postings per term be held to less than ten. Another 

influencing factor was that this system was designed for manual use by subject 

specialists. Without the aid of computers to perform the post-coordination of 

uniterms and the scanning of document postings for hits timely responses to 

information requests would have been difficult. The difficulty in searching 

for "hits" manually is illustrated in Figure 1. 

2 



I 
I 
0 

0 

0 

Ü 

0 

u 
ü 

Ü 

0 

Ü 

[J 
D 

PROPERTIES 
300 

— 410 
480 
510 
530 
030 
690 
TOO 

1360 
1510 
1600 
1740 
18S0 
1940 
3060 

11 
321 
301 
731 
861 

1441 
1651 
1741 
1961 

182 
572 
632 
952 

1192 
1202 
1302 
1352 
1372 
1402 
1442 
1452 
1542 
1562 
1632 
1732 
1752 
1802 
2022 

373 
543 
973 

1293 
1313 
1433 
1623 
1713 
1783 
2023 
2143 
2193 

24 
01 

101 
741 
914 
93-1 

1174 
1364 
1414 
1131 
1524 
1741 

5 
245 
255 
315 
385 
465 
525 
755 

1145 
1175 
1135 
1445 
1675 
1755 
2005 
2195 
2205 

206 
326 
336 
306 
416 
636 
926 
936 

1016 
1166 
1416 
1466 
1476 
1406 
1506 
1656 
1746 
1766 
1806 
2136 
2176 
2196 

217 
337 
387 
4fc7 

1067 
1037 
1107 
1437 
1517 
1597 
16-17 
2147 

93 
830 
973 

1033 
1203 
1293 
1443 
1453 
1500 
1633 
1693 
2078 

19 
919 

1379 
13C9 
1469 
1669 i 
1729 ¡ 
1759 
1969 
1979 

KTONATOB 
250 
330 
680 
760 
920 

1000 
1330 
1450 
1460 

i 381 
I 431 
! 561 
I 1301 
: hu 
I 1751 

I » 
! 172 
! 312 
, 832 
I 602 
' 892 
' 932 
! 1132 

1422 
1432 

I 1962 
I 2032 

I 

3 
23 

263 
393 
413 
763 
833 

1083 
1383 
1513 
1733 

I 1« 
' 294 

531 
i 624 
; 764 

944 
j 1314 

1644 
! 1831 
: 2164 

105 
255 
365 
415 
525 
645 
735 
745 
955 

1145 
1305 
1475 
1515 
1915 
1965 

76 
106 
566 
856 
866 

1246 
1316 
1546 

! 1876 
I 1976 

137 
227 
277 
297 
507 
657 
707 
807 
827 
967 

1387 
1617 
1657 
2227 

38 
78 

170 
_328 

318" 
353 
518 
620 
700 
748 
788 

1318 
1528 
1760 
2178 
2198 

119 
199 
209 
229 

”419 
599 
609 
629 
719 
849 
999 

1539 
156' 
1599 
1879 
1949 

Figure 1. Uniterm Index to Picatlnny Arsenal Technical Reports, 
No's 1-2236, December, 1955. 
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Figure 2. Example of Precoordinated Indexing 
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In the index sample the two terms have been assigned to over 100 docu¬ 

ments each and yet a user of this index would find only four "hits" if seeking 

information on "the properties of detonators." If the four documents had been 

Indexed by precoordinating the terms, the index entry would pear as in Figure 2. 

The next step in developing the index made it even more suitable for manual 

use. The normal sort for an index is alphabetical. This had the effect of 

"hiding" the second section of the paired term. The solution was to invert or 

transpose the terms around the hyphen, create a second listing and then merge 

the two lists. This step doubled the number of index entries but greatly 

improved the ease of use. 

2.2.2 Current Index Characteristics 

Once the basic format had been selected, only minor changes marked the 

evolution to its present form. The early indexes were in a combined form 

listing in one file three classes of terms: 

1. Precoordinated subject terms. 

2« Individual authors and conference names. 

3. Government project and contract numbers. 

Within a short time this had become cumbersome and the index was divided 

into five classes. The next major change was the addition of a short one- 

sentence descriptive statement to the document accession number in the subject 

index as an aid to the user. Figures 3-6 illustrate the development of the 

index. 

1. The Subject Index is a precoordinated subject term index. In 

the index, the subject term is followed by the PLASTEO document 

number and a brief descriptive phrase. 

2. The Author Index lists all authors (secondary as well as primary) 

of the documents in alphabetic order followed by the applicable 

document numbers. 

3. The Source Index lists the corporate source for reports in alpha¬ 

betic order followed by the applicable document numbers. 

4. The Contract Number Index 1ists government contracts alphabetically 

by issuing agency and in numerical order within each agency listing, 

then the contractor followed by the applicable document numbers. 

4 

jrrsEáLV ' 



Tracer Jileo 

ARMY-PROWECT DA-3t99i15i105 , 
2jí0 

ARMY-TASK OA3A99-15-001-01 
*2335 

ARMY/NAVY TEST EQUIPMENT INDEX 
2470 

aromatic formaldehyde resin-study 
3712-19 

ARRIOLA* E. 
1420 1420 

ARROW HONEYCOMB-DEFINITION 
141« 

asbestos/silicone 
2149 

ASO SYMPOSIUM-1961*ScMPTEMBER 
2315 

ASSAULT BOAT-REPAIR MT 
2030 2070 

Figure 3. PLASTEC Document Index, Vol. 1, No. 1, August 1962. 

•OCR, 6. 
1421 

•DICOPF« A, 
303» 

AUIER« R.5. 
T|T4 

AtC 5YMP RA0IAriON'«09A*T POtYMZTION-1962.NOV 
3A17 

AELION, H, 
3712-10 

AtROjEt GENERAL-^ATtMI3L5 OESEARCM RtPORTS 
3673 

aerospace expandable stRucruRt conferencí-ira 
6646 

A. Individual authors and conference names. 

CORROSION BARRtER-EPOXV COATING 
2366 2803-2 3343 3467 4297 
4280 4684-t 4684.2 3304 

CORROSION BARRIER-EPOXY/PMENOLIC COATING 
2883-2 

CORROSION BARRIER-FINISH 
4280 

CORROSION BARR1ER-FRP PIPE 
Í717-2 

CORROSlCY BARRIER-FUEL tank COATING 
3090 3311 3589 »638 P 3322 

P 3323 

CORROSION BARRIER-KRAFT 
2339 

B. Precoordinated subject terms. 

Figure A. PLASTEC Document Index, Vol. 1, No. 3, August 1966. 
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Gattl, a. 
um 

Gataa, r.E. 
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Gap lord, K.G. 
MH20-0S M )61-17 

Gobkardt, J.J. 
lOf»? 

Gokl, J.H. 
M26S 

B. Individual authors 

fl 

n 

fl 

D 
fl 

fl 

fl 

Society Of Plastics fagas., lac., Coafsroaco 
Mt20 

Society Of Tke Plastica tadostry, lac. 
11237 111S» im«-is 

Solar, l^00ia-t7-C-0«0« 
11521 

Soatkera (egioaal teaearck Lab., Paper 
11115-11 

Soatkera Sesearck last.. Paper 
1 Mo )-31 

Southeast Research Institute, kP JJ(61S)-S1«2 
11i)u 

C, Corporate authors and conference names. 

Figure 5. Index to Holdings, Vol. Ill, Pt. I, March 1969. 
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tkaraal iiffaalvitT, alaatoaera-Straia affact 
■2062S oa tka tkaraal diffuaiaitf of 

flilad elaatoaacs. 

tkaraal affact-Grapkita/polrialda 
20B50 Stadiaa of tka proceaalag and 

tka propartioa of high teaperatara casia/ 
grapkita fibar coapositas. 

tkaraal affact-Grapkita/polypkaatlqaiaoialiaa 
20*50 Stadias of tka processing and 

tka propartias of kigk taaperature resin/ 
grapkita fiber coapositas. 

tkaraal affact-Iajactioa aolding 
2075« Stractara detelopaent ia 

injection aoldiag acatai koaopolyaer. 

Ball, C.L.H. 
Baadino, B.J. 20*0« 
B20216 

Baaer, D. B. 
21520 

Bauer. R.C. 
21*82 19231 

Bauer, s.H. 
18902 196*0 
205*2 

Baua, B. 
20729 19992 
20100 21*60 

Ball, 1. 
203*2 

Ball, B.f. 
819720 

Bell, t.L. 
19**9 

Belyaeva, *.A. 
821161 

Baoci, J.B. 
20*0« 

A. The Subject Index B. The Author Index 

üassachusetts Inst 
82061« 821230 
821229 20376 
818966 8199*8 

197*1 196 7 9 

Sassachusetts Univ. 
820990 

of .'ecbnology. 
821232 821231 
20*50 20**9 
19336 19337 
198*0 

Materials Research Lab., Inc. 
821031 19338 

Materials Sciences Corp. 
820991 20*51 

C. The Source Index 

at contract rmi5-7l-c-l*t*. 
Olla Corp. *21011 

■ 1900* 

ar coatract MJtlS-71-c-1*90. 
karothara icacai Corp. 1*215 

IP coatract r]l*15-7l-c-1602. 
■ocksall Iat«inational Corp. 121219 

ar ooatract riiti5-7i-c-iso*. 
Baccalas, lac. 1*77* 

1911* 

*r coatract »1*15-71-C-152*. 
Sail karospac* Co. *20 59« 

ar coatract »1*15-71-c-1511. 
■rootiya Polytackalc Inst. 19271 

*rosa-Ti-7«-o*ij. 
*fos*-ra-7«-obs i. 
»firL-r*-7i-ijü. 
ir*ri-T*-7i-ii2. 
«MPL-T *-?]-«. 
âfiri-ta-71-9*. 
mrL-T(-7«-«2. 
tr*L-Ta-s**-72-2. 
»»»-Ti-49-18. 
*ru-y«-72-n». 
*f«L-T«-72- 1*ó. 
tML-TI-72-19*. 
WVL-TI-72-199. 
*P«L-T«-72-22*. 
*f*t-T*-78-21*. 
*ML-t»-72-78. 
»f»L-M-72-90. 
»r*l-»»-71-157. 

fob 7«. a. 1277 
Bar 7». K-tVIt 
Oct 71. 
J«a 7*. .09«I 
Bar 71. *967* 
Dec 71. «. 0999 
lug 7«. .!15I7 
Bar 72. <9h«i 
apt 69. IU'il*b 
Mar 72. 0190(.5 
»ay 71. 1915» 
Jaa 71. »11(2» 
Hoc 72. » 18»H* 
«a» 75. »19965 
Oct 71. R.0595 
Sep 72. »*9005 
June 71. 195>61 
■ot 71. »20971 

D. The Contract Number Index E. The Report Series Index 

Figure 6. Cumulative Index to Holdings, Vol. XI, 1974. 
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5. The Report Series Index lists report series identification num¬ 

bers and abbreviated descriptions of documents in alphabetic-»I 

order by issuing agency abbreviation and first letters of the 

abbreviated description followed by the applicable document numbers. 

2.2.3 Reasons for Present Format 

The index developed into its present format for the following reasons. First, 

the PLASTEC document collection is open only to PLASTEC subject specialists, is 

non-circulating and is filed in accession number order. Second, speed of response 

to information requests has been a traditional measure of performance at PLASTEC. 

Third, the index was designed for easy manual use by subject specialists and this is 

its principal mode of use. Fourth, the emphasis of the PLASTEC mission is on 

the properties and uses of materiais and not on their chemistry, e.g. Epoxy/graphite - 

Thermal properties; Rotational molding - Polyethylene. Fifth, the index is to a 

manageable number of documents in a limited subject area. Sixth, the index was 

designed to be used without the intervention of a librarian or information specialist. 

2.2.4 Problems with the Present Index 

The PLASTEC index has been a successful manual index to a document collection 

and has performed well. There are, however, a number of problems with the index. 

See Appendix A for PLASTEC indexing rules. 

e The present index is too big. The subject index for 1974 has 

955 pages with over 25,000 index entries for 2,699 indexed 

documents. 

e There has been a lack of control over synonyms and the use of 

singular vs. plural terms 

tklatlaa-Carboi/cirbo* 
■ Iblatlot taatlaf •( car bo«/ 

eacboa ta a bi«b tapact praaaaia arc baatar 
facility. 

OUSb t iiacasaioa of lavaat latoriala 
taebaolotr* 

iblatiaa-Carbao/carboa coapoaitaa 
J151» Pabricatioa and properties 

daacrlptloa of ivco 3D carboa/carboa 
cyliadsr aateiials. 

dbiatiaa-Carboa/pbaaollc coa90slie 
•20202 Turbaleat floe test resolta oa 

ablative carboa/pboaolic coapoeltoa. 

•blatiaa-Carboa/Pbaaoiie 
■20200 turbaleat floe teat resalta oa 

ablative carboa/plastic coepoeitea. 

■braaioa resistance-polyethylene 
2028b Developaeat of lov density 

polyethylene insulation naterial vitb biya 
spend processability and high abrasion 
resistance. 

Ibraaioa rosistaace-Polyetbyleaas 
212ÍS structure properties, aad sear 

resistance of polyethylene. 

tcosstie eaissioa-Coaposite 
20895 the fracture energy and acosstlc 

eaissloa of a boron-apoiy coapoaite. 

hcoastlc esissloa-Coaposites 
■20827 1 basic aodel for acouatlc 

eaission froa fiber-reinforced aaterial. 

hcoastlc aaiaaioa-Baiaforced coapoalta 
■20827 à basic aodel for acoustic 

aaiasioa froa fiber-renicreed aatonel 
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• Standards for using commonly acknowledged abbreviations have 

not been followed In a consistent fashion. 

Polytiarl ckiorl4«-144itl**a 
21*11 I polrxric fUttin* aqaat (or 

eoatrol of surfaca qioas la polf(*lafl 
ckIocl4a|. 

201 Jt («dlatioa-laducaO croaallakla« 
of MC ia tho pcoscaco of krlallfl cTaaarato. 

MC-k44ikl*OB 
20111 «larl polraora *ad C- 

ctprol«ctoDO polraora aa loo profila 
aOllkltoa for uasaturatod polroator aoldla«. 

■ DT-Coapoal toa 
010911 k atodr of lafraral scanniao 

apatoa for aoadvotroct if •• iasprctioa of 
coBfoal t«s. 

■oa doatractlfo-Cooposltoa 
02002( Ooa-dvutractlTp and 

laapoctloa appllvd to coipotit» aat.ríala 
and atracturoe. 

■oadoakr actl*o teatlaq-Coapoaltoa 
021121 aoadvutructlto, tkoraal. and 

aockaaical propertloa ovalvatloaa of 
coapoalt* keatsklold aatorlala. 

■oa doatractl** taatln*-Coapoaltoa 
20111 * faaalbllltr analyais of tk* 

acoaatic kolograpkic latorforoavtrl': coacopt 
for void detection In coaposat* pr»aa*re 
vaaaola. 

15. 

e Term use Instructions for PLASTEO Indexers have been ignored 

to a large extent. Examples of the instructions and their viola¬ 

tions follow. 

Specific terms excluded are: 
Disrep.ard 
Material evaluation 
Various plastics 
Adhesive-strength 
Glass fiber 
Aerospace application 
Application - Aerospace 
Filamcn t 

Copolymer-Specific material 
Thermal resistance 
Microbiological degradation 

Replace by 
Testing 
Plastics 
Bond strength 
Fiberglass 
Aerospace 
Aerospace 
Fiber 
Copolymer research 
Heat resistance 
Microbiological deterior¬ 

ation 

tdkaaif a at rnaqtk-Boroa/poly laid* 
19953 Stractural officinncy of feoroa/ 

polyiaidc and carbon/polyiaid* laaiaatad 
Lilao. 

■1erobial doqradatioa-rolycaprolactoao 
191*1 Microbial degradation of 

polyeaters: poly(caprolactose) degradad by 
P. pollulaas • 

athosivo atroagtb-CarboB/polyiold* 
19951 structural efficiency of boroa/ 

polyiaide and earbon/polyiaido laaiaatad 
filaa. 

Blasa fiber-Degradation 
196*0 fiber degradation 

la)ection aolding. 

in tkeraoaet 

Blass fibar-llactron aicroscopy 
■19859 ganufacturing aethods for 

atrengtk -high aodulus glass fiber 
bigb 

■icrobial deterioration-cartons 
N19128 «icrobial deterioration of 

cartons for snail arse aaaunition. 

karospaco applicatioa-Potting coapouad 
■21030 Hydrolytic stability of potting 

coapounds foi electrical connectors. 

karospaco applicatioos-kdkasi*a boadiag 
■21155 Oefelopaent of an adbesitely 

beaded berylliua propulsion structure (or 
tko Mariner Bars 1911 spacecraft. 

■ 2130* kdhosiue bonding ia the fokker- 
»«■ P-28 •Pallouskip*. 

9 
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PiUMBt>loraa/carboa/qr*pkita 
196S2 0«T«lopa**t and daaobatcatiob of 

t loa cost botos fllaaaot focaatloa ptocaas. 

filaaoat-Cacboa 
19032 Doaelopaoat aad daaoasttatioo of 

a las cost botos filsaaat fotastloa ptocaas. 

Tbaraal rasistaaea-coapaaltas 
B71296 Usa of coapoaito aatacials ia 

altcrsft stcuctutas. 

Tbaraal tasistaaoa-Plbars 
■ 212*3 S carlea of hast-resista at 

flbtoas aatacials. 

• The continual violation of these rules has led to a great deal 

of redundancy which in turn has led to too few postings per 

term. A sample taken from the 1974 index gave a ratio of 1.2 

document postings per index entry. 

All of the errors and problems just listed fall into the general category 

of editorial problems. They can be eliminated and a number of recommendations 

to this end will be found in Section 5.1. 

2.3 Evolution of DDC Indexing 

2.3.1 Historical Development 

The Defense Documentation Center (DDC) is the current manifestation of the 

Department of Defense (DOD) effort to keep its community informed about science 

and technology as they relate to defense needs. Formed from the old Armed 

Services Technical Information Agency (ASTIA) DDC committed itself to the use of 

automated systems for information handling in 1959. The first phase established 

computer control over the cataloging data for its collection of technical reports. 

By the time this task was begun DDC's report collection already numbered 700,000 

documents and was reported to be growing at a rate of 30,000 reports annually [3]. 

2.3.2 The Conversion to Automated Systems 

One facet of the conversion from manual to automated systems was the change 

of the method of subject analysis and control. The original method used at 

ASTIA was subject heading classification. As has been the case with information 

storage and retrieval systems in general the inherent rigidity of subject 

classification had to be abandoned in favor of index terms or descriptor coor¬ 

dination. 

The most important step in this conversion was the development of an 

Indexing vocabulary which could be assigned to documents and then be manipula¬ 

ted during the retrieval process. The initial vocabulary was developed from 

10 



HUÂT JitCO 

JTIA's subject headings and with editing a list of 7000 terms along with cross 

references, descriptor groups and subject fields was published in 1960 as the 

"Thesaurus of AST1A Descriptors [4]." 

2.3.3 Current Indexing Practice 

The achievements cited above were significant in the history of informa¬ 

tion retrieval and helped pave the way for such developments as the Thesaurus 

of Engineering Terms [5] and the Thesaurus of Engineering and Scientific Terms 

[6]. The current version of the vocabulary list used at DDC is the DDC Retrieval 

and Indexing Terminology [7]. 

The next major phase in the development of DDC was the design and employ¬ 

ment of automated language processing methods for indexing its technical reports. 

The conversion to machine-aided indexing (MAI) has been made and refinements 

of this system are continuing [8,9,10]. 

11 



3. IÀC Service Support for PL ASTE C 

3.1 Introduction 

Thle section will review the Implementation of IAC (Information Analysis 

Center) service support for PLASTEC and discuss: the accommodations for PLASTEC 

Indexing provided by DDC; the general features of the Remote Terminal Input Sub¬ 

system (RTIS); the use of the RTIS and conclude with a discussion of the options 

available to PLASTEC for utilizing the indexing after it is stored. The dis¬ 

cussion will be limited to these areas and will exclude other services and 

capabilities offered or available in the support program. 

3.2 Information Analysis Center Input Description 

3.2.1 Data Element Categories 

When PLASTEC begins to input new document records via the RTIS (See section 

3.3) two basic categories of citation data will be transmitted. Category 1 

input (Figure 7) will consist of file records for documents which are unique to 

PLASTEC. Category 2 input (FigureS) will consist of citations to documents 

which have already been accessioned by DDC and for which cataloging data already 

exists. To avoid redundant cataloging of the category 2 documents, PLASTEC will 

add three data elements: the PLASTEC accession number (Field 42), the document 

type, i.e. hard copy or microfiche (Field 43) and the PLASTEC subject terms 

(Field 44). Instructions for the Input of these data elements are given in 

reference li¬ 

li 
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Field Ko. 

1 

6 

9 

.10 

~ 11 

12 

14 

15 

18 

19 

Käme 

AD Number 

Title (Unclassified) 

Descriptive Kote 

Personal Author(s) 

Béport Date 

Pagination 

Source Series Numbers(s) 

Contract Number(s) 

Monitoring Agency 
Acronyms(s) 

Monitoring Agency Series 
No.(s) 

Figure 7. Category 1 

Field No. 

21 

?2 

27 

30 

33 

34 

35 

42 

43 

44 

Name 

Supplementary Note 

Distribution/Availability 
Statement(s) 

Abstract (Unclassified) 

Annotation 

Distribution/Availability 

Codes 

Serial Code 

Corporate Author Code 

IAC Document Number 

IAC Document Type/ 
Location Code 

IAC Subject Terms 

Data Elements 

Field No. 

42 

43 

44 

Name 
i 

IAC Document Number 

IAC Document Type/Location Code 

IAC Subject Terms 

Figure 8 Category 2 Data Elements 



3.2.2 Field 44 Description 

Field 44 has been designated by DDC as the storage site for IAC 

subject terms. A description of Field 44 characteristics follows. For 

a description of the other data elements used for DbC cataloging, see Appen¬ 

dix B. 

1. Field 44 is optional for PLASTEO input but required for normal 

DDC processing. This means that DDC's editing programs will 

produce an error message if there is no data in the field after 

an input transaction has been made. 

2. The maximum number of characters allotted for Field 44 is 600. 

Any number of index terms totaling up to 600 characters may be 

input to this field. 

3. A comma and a space are used in combination to delimit index 

terms. 

4. Index terms may not be individually modified or added to Field 

44 during the record update process. The entire set or terms 

must be contained in any input transaction. 

3.3 RTIS Description 

3.3.1 Deslj;^ Philosophy 

PLASTEO input of document citation data to its file will be accomplished 

via the Remote Terminal Input Subsystem (RTIS) [12]. The RTIS will allow 

PLASTEO to create, build, modify and control access to a unique subset of the 

DDC Master File. The system does not allow users to modify directly a master 

file record but does allow data to be entered into an off-line batch update 

process. 

The design philosophy for the input subsystem was that it parallel the 

system's retrieval functions. Consequently, many of the command functions are 

related. This makes it necessary for the terminal to be operating in the RTIS 

mode for input commands to be recognized. Likewise the terminal must be 

switched to the retrieval mod* before retrieval functions can be resumed. 

14 
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3.3.2 RTIS Input Cycle 

Date for Input la keyed Into a buffer storage area via the terminal 

keyboard and Is displayed simultaneously on the terminal's cathode ray tube 

(CRT) screen. The terminal's editing capabilities then allow the keyed data 

to be edited visually. Once the Input step has been completed and the entire 

item visually edited, a termination command Initiates the transfer of the 

Item from temporary drum storage to the main computer which then performs 

formatting and editing functions based on software parameters designated 

for the file. The remote user is then notified on a field-by-field basis 

whether the item has passed or failed the software checks. When the item 

has poised these checks another command transfers the item into the lAC's 

file for mass storage. 

For any subsequent modifications to data fields within an item, it must 

be recalled from mass storage to the terminal storage area. Then the user 

may modify the item through the terminal keyboard. 

PLASTEC input will be done in two modes. For Category 1 input data entry 

will be a new item transaction. For these items, PLASTEC will be provided 

with a set of AD numbers. Category 2 input will be file maintenance trans¬ 

actions to existing DDC records. 

The entry of index terms into Field 44 will be a special case. In order 

to minimize the amount of storage required for index terms PLASTEC will input 

terms in their original form, e.g. A-B. The terms will remain in the A-B for¬ 

mat in the DDC Direct File. This will be the file ¿'rom which PLASTEC records 

are displayed and from which PLASTEC's printed outputs are generated. When the 

terms are posted to the DDC Inverted File, they will be posted as A, B. Each 

half of the paired term will appear as a Uniterm on that file. Cc • sec > ’.ly, all 

searching of Field 44 will use Boolean operators to reconstitute the A-i> format. 

3.4 PLASTEC Utilization of Field 44 

3.4.1 Field 44 Capabilities 

The utilization of the index terms stored in Field 44 will provide 

PLASTEC with the following capabi ties for its file: on-line interactive 

searching, search result display hard copy generation of these results 
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and the generation of hardcopy Indexes. The discussion of these capabilities 

will be based on the present indexing used by PLASTEO and the service that 

DDC can provide given this kind of indexing. The storage of index terms in 

the DDC Inverted File will be the same as DDC normally uses, while the term 

storage on the Direct File will allow the term format preferred by PLASTEC for 

its printed products. 

3. A.2 Search Options 

In searching the PLASTEC file all search options that are available for 

searching the DDC Technical Reports File will be available to PLASTEC with the 

present exception of the hierarchy and weight options. PLASTEC will have the 

capability of establishing hierarchical relationships in the future because of 

the unit concept (posting terms) in the Inverted File. Terms also have not 

been weighted in the past and so this option will only be available in the future. 

A more detailed look at search options is available in the Defense RDT & E 

On-Line System Terminal Operator's Manual [12]. 

The masking (truncation) option allows the use of truncated terms in 

searching. When using this option, the search is broadened by using the 

first several characters of a term plus a symbol. The search will then 

record as "hits" all terms that begin with those characters. This option will 

work the same for both the DDC and PLASTEC files. 

The weighted term option is one that PLASTEC may be able to use in the 

future. This option was designed to improve search specificity by indicating 

with an asterisk those terms which are primary descriptors of a document's 

content. PLASTEC has not used this in the past and so this option is unavaila¬ 

ble for searching at this time. 

The term role option utilizes a symbol plus a 2-digit role code indentifier 

which forces the search to address a specified field for data. When searching 

the PLASTEC file, these codes will be used at all times to access the IAC 

display/print fields 42, A3 and A4. 
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The final option Is the accession mmber cut-off option. This allows the 

searcher to specify the accession number rcnge in which he wishes to search. 

This will work for both DDC and IAC accession numbers. 

3.4.3 Index Generation 

The generation of indexes to the PLASTEC file will be another use made 

of Field 44. As new document citations are added to the file and announced in 

the PLASTEC Document Announcement Bulletin (DAB) regularly issued indexes to 

the DAB will be published. As presently envisioned the subject portion of 

the index will appear in much the same format as the Technical Abstract Bulle¬ 

tin (TAB) Indexes. The difference will be that for PLASTEC each index entry 

will be posted twice, the second time in the transposed form. 

3.4.4 Search Result Output 

The methods for generating output of search results are the same for 

either DDC or IAC files. Hardcopy of search results may be made on the 

terminal printer. Off-line printing of biliographies is not available to 

PLASTEC at this time but is planned for the future. 

3.4.5 CRT Display of PLASTEC Records 

The display of PLASTEC document citations on the terminal CRT will conform 

to the format used for DDC Technical Report File citations. The only difference 

will be that the supplemental IAC fields will be available for display only 

to the IAC for whom they are designated. This and other safeguards have been 

built to protect the proprietary nature of the lAC's file. Unlike DDC, the 

DOD information analysis centers are under instructions to sell information 

to requestors in order to partially offset operating costs. 

17 
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4. The Future of PLASTEC Indexing 

4.1 Introduction 

The purpose of Section 4 Is two-fold. The first part will examine In 

detail the present method of indexing, its purpose, its advantages and disad¬ 

vantages, its effects on present PLASTEC products and any adjustments required 

for joining the DDC system. The second half will consider indexing aids or 

procedures which might improve indexing consistency. 

4.2 Objectives of the PLASTEC Index 

For some time the purpose of the PLASTEC index has been as a desk-used 

companion to the Document Announcement Bulletin (D/B). The DAB announces 

PLASTEC acquisitions in a format consisting of a citation, abstract and index 

terms in accession number order (See Appendix C). The index provides access 

to the DAB by subject, personal author, corporate author, contract number, 

and by report series identification numbers. The index Is a manual tool 

designed primarily for those with access to the document collection. Within 

the last several years, machine searches in the batch mode have been made for 

sale to users. For the purposes of this report it is assumed that PLASTEC 

will continue to exercise their proprietary control over this file and that 

the greatest use of the PLASTEC index will be made by the center's subject 

and Information specialists. 

4.3 PLASTEC Indexing vs. DDC Indexing 

The PLASTEC index was examined briefly in Section 2 and problems asso¬ 

ciated with a lack of editorial control were listed. None of the problems 

were of a major or fundamental nature and recommendations will be made for 

rectifying them. Now the examination will compare PLASTEC's method of 

indexing to that of DDC. Where documents are accessioned by both organiza¬ 

tions, the argument might be made that these items are being indexed twice 

when once might do. The response to this argument will look at the purpose, 

philosophy and audiences served by the respective indexing schemes. Retrieval 

system performance will not be tested. An experiment of this type would 

involve the reindexing of a part of the PLASÏEC document collection along 

with the performance of a number of retrieval tests. Neither funds nor time 

18 
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are available for an investigation of this type though in the future such a 

test might prove beneficial. 

4.3.1 PLASTEC System Easier to Use 

Many information systems have been designed so that the system's user 

must go to a librarian or luformation v/orker who then allows the user access 

to the system by performing tasks which release the stored information. On 

the other hand, the PLASTEC system has been designed so that a user needs 

only some brief simple instructions before being able to access the system 

successfully on his own. The PLASTEC user needs to know: 

1. The organization of the subject index, i.e. that each index 

entry is listed by the term to the left^ of the hyphen and by 

the term to the right. For example, "Polyethylene - Thermal 

degradation" is entered also as, "Thermal degradation - 

Polyethylene." 

2. The document identification procedure, i.e. that index 

postings are accession numbers followed by a one-sentence 

descriptive statement of the document's content and that the 

collection is organized in accession number order. 

Information retrieval from the DDC system, on the other hand, requires 

the intervention of an information specialist in most cases. Index terms 

have to be manipulated in a prescribed manner in order to Identify and define 

concepts in which the user is interested. This will be seen more clearly in 

the discussion below. 

4.3.2 Audiences Served by Respective Indexes 

An information system that is simple to operate for an unaccompanied 

user meets the objectives for the PLASTEC system given in Section 2. PLASTEC 

has been able to maintain this simplicity of use largely because of the 

narrowness of the audience served. The user who seeks information from the 

PLASTEC collection is interested in something to do with plastics. Conse¬ 

quently, the indexing is narrow in scope and oriented toward knowledgeable 

users. 
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When this audience is contrasted with the one that DDC must serve, 

differences In service and the reasons for them begin to be apparent. DDC 

has been designated to serve the entire DOD scientific and technical com¬ 

munity. Thus the indexing of its document collections must be capable of 

responding to a wide variety of disciplines and users and this prevents it 

from focusing on specific disciplines. The two approaches are illustrated in 

Figure 9 where terms for documents mutually indexed by PLASTEC and DDC are 

shown side by side. 

4.3.3 Differences in the Two Indexes 

The examples illustrate some of the differences between the two systems. 

Because DDC serves the entire DOD community, it has to attempt to give equal 

emphasis to all aspects of a given report. In Document B, a user may be 

interested more in the penetration abilities of a 14.5 mm API projectile than 

in the ability of a fuel tank to seal itself after being hit. DDC has to 

anticipate this need and thus one of the index terms is "14.5 mm ammunition." 

A user seeking such information would never come to PLASTEC and PLASTEC*s 

■Indeg'ing for the document reflects that fact. Document C also illustrates 

this difference. PLASTEC indexing shows that the document is not only about 

laminated plastic windshields but gives the materials from which the laminate 

is constructed. On the other hand, DDC's terms get no more specific than to 

indicate that the windshield is a laminate. 

4.3.4 Vocabulary Differences 

The contrasts just illustrated lead to the next point which is that the 

vocabularies from which the documents are indexed are a reflection of the pur¬ 

poses for which they are designed. Thesauri and vocabularies such as TEST and 

DRIT are designed to cover the broad spectrum of the engineering and scientific 

community and thus cannot supply an abundance of terms in any one subject area. 

In contrast, the PLASTEú vocabulary is designed to identify only plastics infor¬ 

mation in a document and to ignore the other information it may contain (See 

Appendix D). 
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Rain erosion-Flouroelastomer; Heat resistant-Flouroelastomer; 
Heat resistant-Elastomers; Adhesive-High temperature; Adhesive- 
Epoxy; Flouroelastomer-Radar transparency; Boots-Elastu ric; 
Reinforcement-Various; Elastomers-Reinforcement; 

PLASTEC Indexing 

DESCRIPTORS: («RADOMES, EROSION RESISIANCE), 
(★ELASTOMERS, RADONES), THERMAL STABILITY, LEADING 
EDGES, SUBSONIC FLIGHT, RAIN EROSION, ADHESIVES, 
REINFORCING MATERIALS, EPOXY RESINS, COMPOSITE 
MATERIALS, POLYIMIDE RESINS, FLOURIDES, ELECTRICAL 
CONDUCTIVITY, FIBERGLASS, REINFORCED PLASTICS, 
COATINGS, TRANSPARENCE, RADAR SIGNALS, 
PERFORMANCE (ENGINEERING), PHYSICAL PROPERTIES, 
MECHANICAL PROPERTIES 
IDENTIFIERS: *FLOUROELASlüMERS, BOOTS (RADONES) 

Document A. DDC Indexing 

Fuel tanks-Self sealing; Foams-Void filler; Fuel tanks- 
Elastomeric; Foam-Polyurethane; Ballistic resistance-Elastomeric 

fuel tank 

PLASTEC Indexing 

DESCRIPTORS: (*FUEL TANKS, SEALS), INCENDIARY 
AMMUNITION, ARMOR PIERCING AMMUNITION, PROJECTILES, 
PERFORMANCE (ENGINEERING), VULNERABILITY, BLADDERS, 
FOAM, RIGIDITY, AIRPLANE PANELS, SIMULATION, ALUMINUM 
ALLOYS, RUBBER, POLYURETHANE RESINS, NYLON, HYDRAULIC 
EQUIPMENT, LEAKAGE (FLUID), FIRES, INSTALLATION 
IDENTIFIERS: 14.5MM AMMUNITION, *SELF SEALING 
FUEL TANKS, ALUMINUM ALLOY 2024 

Document B. DDC Indexing 

Windshield/aircraft-Super sonic; Windshield/laminated plastics- 
Acryllc/polycarbonate; Windshield-Acrylic; Windshield-CR 39 
(allyl diglycol carbonate); Aircraft/transparencies-Plastics 

PLASTEC Indexing 

DESCRIPTORS: (*WINDSHIELDS, LAMINATED PLASTICS), 
(★LAMINATED PLASTICS, AERODYNAMIC HEATING), 
SUPERSONIC AIRCRAFT, WIND TUNNEL TESTS, SUPERSONIC 
FLOW, HIGH ALTITUDE, DISTORTION, VISIBILITY, WIND 
TUNNEL MODELS, HEAT TRANSFER, TEMPERATURE, PRESSURE, 
SURFACE PROPERTIES, SHOCK WAVES, TWO DIMENSIONAL FLOW, 
AEROTHERMODYNAMICS, DETERIORATION, BUBBLES, CRACKS, 
LAMINATES, SEPARATION, EDGES, AIRCRAFT CANOPIES 
IDENTIFIERS: SHADOWGRAPHS 

Document C. DDC Indexing 

Figure 9. DDC Terms Compared to PLASTEC Terms 
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4.4 Disadvantages of PLASTEO Indexing 

Disadvantages In the present Indexing system must be considered from 

two perspectives; those which existed prior to the Implementation of DDC 

service support and th^se which might arise as a result of the support 

effort. In choosing precoordinated indexing, PLASTEO sacrificed the estab¬ 

lishment of hierarchical relationships. Other disadvantages such as too many 

synonyms, lack of term standardization, poor posting to term ratio, etc. are 

not inherent shortcomings of the system but rectifiable problems to be 

addressed In Section 5.1. With the reformatting of PLASTEO terms in the 

Inverted File Into unit concepts. It will now be possible to begin establishing 

hierarchical relationships between these terms. Also using the Inverted File 

as a source it will be possible to generate term lists which can then be used 

to create term hierarchies. In this way, the chief disadvantage of precoor¬ 

dinated Indexing will be eliminated. This will improve PLASTEO capabilities 

by having the unit concept in machine storage as well as the precoordinated 

term. The first will permit more sophisticated machine searching and the latter 

will provide greater specificity in manual searching. 

4.5 New Indexing Aids and Procedures 

Suggestions will be made later In this report for improving editorial 

control over the present Indexing using the tools and practices currently 

available to PLASTEO's Indexers. This section will first look at new or 

alternative aids and procedures which might alleviate the central problem, 

Indexing consistency. 

4.5.1 Thesaurus 

The term "thesaurus" often is used to describe any prescriptive vocabu¬ 

lary list. Here it will be used in a narrower sense of the word as in the 

description given in TEST, 

"... this Thesaurus deals with single concepts and then 

groups these into related areas. The names of the concepts 

form the main entries in this T saurus. These entries have 

been treated in such a way as t emphasize uniqueness and 

reduce . . . ambiquity in term!:, logy created by such fac¬ 

tors as synonyms, homographs, and differences in spelling 

word forms and hierarchical treatment."[6] 
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The reason for confining the definition in this way is to illustrate 

that a thesaurus cannot be constructed using the paired term approach while 

a vocabulary list can. In addition, a term list would not group related con¬ 

cepts together and so will be considered as a separate tool later in this 

study. 

A thesaurus as defined above can now be developed by PLASTEC. The uni- 

term format in the DDC Inverted File will make a thesaurus possible and desirable 

as a tool for improving search strategies as well as vocabulary control. 

4.5^Z Supervision 

This aid to indexing consistency will be mentioned again later. Super¬ 

vision of Indexing can vary from spot-checking to a 100% review of the 

Indexer's work. Supervision will play a role in improving PLASTEO's indexing 

mostly in providing feedback to the indexer so that he can profit by his 

mistakes. As such supervision will be an adjunct to any physical aids that 

may be adopted by PLASTEC. 

4.5.3 Style Manual 

PLASTEC already has a set of style rules for indexing. The recommendation 

of this report is that the present set of style rules be reviewed for currency 

and to see that it contains; a set of indexing rules, mandatory indexing 

requirements e.g. "for material evaluation use testing" and a policy on the 

depth of indexing required. Also suggested for inclusion is a checklist to 

gui i the indexer. The list would codify the rules as well as indicate other 

parameters for term selection such as punctuation, term length, etc. 

4.5.4 Dictionaries and Handbooks 

In effect the indexer is provided with a reference library to assist in 

term selection. This category of aids would be of limited use since the pri¬ 

mary source of terms is the text of the document. T.n addition, the indexer 

will have recourse to PLASTEC's subject specialists when in doubt about term 

selection. 
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4.5.5 Indexing Forms or Worksheets 

Worksheets will continue to be used when the system goes on-line. No 

instructions for indexing ere contained on the current worksheet although 

this idea has been used successfully by other agencies. The PLASTEO work¬ 

sheet is in the process of being redesigned to conform to new requirements 

and some instructions or guidance may be used on the form. 

4.5.6 Equipment 

This category includes any devices of a manual or semi-automatic nature 

which can assist the indexer. Examples might be microform readers for a 

filmed vocabulary list, a rotary card file or a dictating machine. Microform 

storage would presume a controlled vocabulary list and a slow rate of change 

since re-filming and equipment costs could not be justified otherwise. Also, 

terms would have to be easily accessible which implies an automated retrieval 

capability for the reader. Rotary files can save time in locating appropriate 

terms. A desk model file of this type could be used to store a list or 

thesaurus and would probably be more effective than a paper copy particularly 

if the list were large. A dictating machine could be used to record terms 

for later transcription by secretarial personnel which should improve the 

indexer's speed. 

4.5.7 Precedent File or Scope Notes 

A precedent file would contain in descriptor order information as to 

how certain terms have been used in the past. In many cases, a set of style 

rules would mention most of the exceptions though a file of this sort would 

certainly help in revising style rules. 

4.5.8 Vocabulary List 

A vocabulary list is differentiated from a thesaurus in that it would 

simply be an alphabetical listing of terms used in indexing. Its usual pur¬ 

pose is to provide, the indexer speedy access to the authorized terms for a 

system. The list can be either prescriptive or suggestive in nature and can 

contain such information as scope notes, frequency of use postings, etc. 

This is an interim aid that should be used at PLASTEC and it will be dis¬ 

cussed in Section 5.2. 
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5. Recommendations for Present PLASTEC Index 

5.1 Short-run Improvements 

Section 4.5 discussed indexing aids or devices which are used generally in 

this kind of work. We will now look at specific recommendations both short- 

range and long-range which can improve the consistency and quality of PLASTEC 

indexing. There are several immediate steps that can be taken. 

1. The style rules for indexing should be updated to reflect new 

field parameters for the DDC input subsystem. In particular, 

term length and punctuation requirements will be different. 

2. PLASTEC should insist that indexers consult previous subject 

indexes in selecting candidate terms for new documents. This 

should begin to promote more consistent use of descriptors. 

3. PLASTEC should ttain indexers more thoroughly in the future. 

Specifically, a pew indexer should have at least one or two 

practice sessions in which documents indexed by the trainee 

would be reviewed by PLASTEC subject specialists to help 

adjust new indexers to the PLASTEC system. 

4. Indexer training should not stop. On a periodic basis, the 

indexing of a sample of PLASTEC documents should be reviewed 

by PLASTEC subject specialists to provide feedback to the 

indexer. 

5. Indexers should begin to create precedent files and scope 

notes. These would aid the indexer in performing the task as 

well as provide valuable guidance for long-range improvements. 

6. Because the indexing will now be done at PLASTEC, the final 

recommendation is that the indexer take advantage of ready 

access to PLASTEC's subject specialists. It is they who are 

the chief users of the indexing. 

5.2 Long Range Improvements 

The short-range recommendations made above are primarily conditions that 

should exist in a well managed indexing operation. They are conditions also 
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vhlch should exist prior to the adoption of any new Indexing aids or procedures 

Because PLASTEC will continue with this kind of indexing and in light of the 

present problems with the index, the most significant improvements will come 

from a more firmly controlled selection of terms during the indexing process. 

The tool for this situation is a vocabulary list. 

5.2.1 Vocabulary List 

To meet the above objectives, a vocabulary list would have to meet the 

following suggested list of criteria. See Figure 10. 

1. The list should be usable by both indexer and searcher. 

2. There should be a capability for regularly updating the 

list with new terms being interfiled during the update 

process. 

3. The frequency of term use should be posted adjacent to the 

term and be updated regularly. 

4. Scope notes or definitions for difficult terms should be 

readily accessible. 

5. All terms should be listed in their original as well as their 

transposed forms. 

5.2.2 Vocabulary Project Outline 

The first stage in creating a vocabulary list would be to establish a 

set of rules and conventions for the list. The basic purpose of these rules 

would be to guide the indexer in term selection. Secondarily, they would 

assist the searcher in the selection of search terms. These conventions 

would cover such areas as defining what a term would be for the PLASTEC 

system. A rule for terms would specify such parameters as nomenclature 

inclusion, term length, the kinds of words that can be used ar, terms, etc. 

Likewise, rules would have to be established for term selection such as 



(7) Distortion energy theory-Composites 

(23) 

(13) 

Distortion-Aircraft transparency 

Use Aircraft Windshield 
'"‘rops rcf'îronco 

Distribution functions-Fracture mechanics 

(42) Distribution functions-Statistlcs 

(17) Distribution-Molecular weight 

(8) Distribution-Random variables 

Use Statistical Test 
(12) Distribution-Statistical test 

(20) Documentation-Shipping container 

Use Container 

(27) Domestic appllcations-Foam 

(13) Donor charge-Pentolite 

(4) Donor charge-Tetryl 

(19) Dynamic analysis-Multilayered plates 

ï 
Hew torn added by indexerl 

Dynamic analysis-Anisotropic plates 

(16) Dynamic analysis-Nylon 

(37) Dynamic analysis-Rayon 

(40) Dynamic analysis-Teflon 

Use FIFE 
(12) Dynamic behavior-Nonlinear viscoalasticity 

(7) Dynamic cushioning curves-Container 

(11) Dynamic cusionlng-Container 

(29) Dynamic elastic!ty-Shells 

Figure Sample of Proposed Vocabulary List. 

D Example 
indexer 

of note added by 

Use PTFE except where used 
specifically as a DuPont tradename 
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singular or plural usage, synonyms, punctuation and abbreviations. Another 

set of rules would control the creation of cross references. Word relation¬ 

ships that require cross references would have to be identified and deflnedÿ 

and a technique for displaying them would have to be created. Next, a con¬ 

vention for alphabetization would have to be selected and spelled out to 

insure consistent word orders. Lastly, a set of procedures and criteria for 

adding new terms to the vocabulary would have to be developed. This would 

make the list grow in an orderly fashion. 

After developing the conventions, the actual work of creating the list 

would begin. The first step would be to create a list of candidate terms. 

The logical source would be the vocabulary created by PLASTEO to date. 

Because this vocabulary is machine stored, a list of terms should now be 

generated along with a posting giving the number of times each term has been 

used. This would be a valuable aid in term review ana selection. 

A team of subject and information specialists familiar with the needs 

of PLASTEO would then begin the process of term selection using this list 

as source material. The team using the conventions they had developed 

earlier would select terms, provide definitions or scope notes for difficult 

or ambiguous terms, create cross references where necessary and select any 

standard abbreviations to be used in the vocabulary. 

Once the initial list of candidate terminology had been selected, these 

same or additional specialists would refine the list in a final edit and 

review session. The use of additional specialists is recommended here to help 

counteract biases which may have developed during the initial sessions. 

The last stage in the project would be to consult with those members of 

the PLASTEO staff who would use the list and select a format which would 

satisfy them as well as fulfilling the criteria set out at the beginning of 

the project. 
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6. Conclusions 

6.1 General Conclusions 

The conclusions to be drawn from this report are that PLASTEC's present 

aystem of precoordinated Indexing should not be abandoned, that an effort to 

Improve the quality of the Indexing is necessary and that a controlled vocabu¬ 

lary list would make the most significant contribution to the PLASTEO system 

at this stage. The list could be prepared In short order and provide an interim 

tool for indexing until a microthesaurus could be prepared. 

6.2 Specific Conclusions 

6.2.1 Capabilities with the New System 

As was indicated in the report, DDC has informed PLASTEC that the storage 

and retrieval capabilities that are available to PLASTEC using Uniterm indexing 

are also available using PLASTEC's present method of indexing. 

6.2.2 Uniterm vs. Paired Term Indexing 

The comparison of Uniterm vs. paired term indexing has shown that the 

paired term system: 

e is suited to PLASTEC's indexing mission, in particular, the 

mating of materials with properties and/or applications. 

e is familiar to PLASTEC's users. 

e has developed no fundamental problems in the past. 

e has given no indication that major problems will develop in 

the future. 

6.2.3 Effect of PLASTEC Indexing on DDC 

DDC has assured PLASTEC that continuing with the paired term concept will 

not affect or degrade in any way the printed products such as the DAB, the index 

to the DAB or lite ture searches. 

6.2.4 Proposed Improvements 

The lack of consistency in term selection has been identified as the major 

problem in the indexing of PLASTEC's collection. Short-run recommendations have 
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made which will Improve consistency. For an Interim solution to this pro¬ 

blem, a proposal for a vocabulary list has been made. 

6.2.5 Final Comments 

It Is hoped that this report will supply the basis and justification for 

the creation of a controlled vocabulary list for PLASTEC. The author feels 

that such a list would be the most significant short-term improvement for 

PLASTEC*s indexing. 

One of the original purposes of this report was to look into the desira¬ 

bility and feasibility of a microthesaurus of plastics terms. With the capa¬ 

bilities offered by DDC and the features of the present indexing system, a 

microthesaurus is desirable at this time but its cost of preparation can be 

programmed over a longer period of time. In the interim the prerequisite con¬ 

trolled vocabulary can serve as a satisfactory substitute. 
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APPENDIX A 

STYLE RULES FOR USE IN INDEXING 

1. The Index of Subject Terms will continue to serve as an 
interim authority list pendinc the development of a suitable 
Thesaurus which is planned as a separate task assignment 
subject to the availability of funds. 

2. Subject entries are listed using the application or property 
as the primary point of access; materials are only included 
as the secondary part of the term. Ex: Aircraft part - 
FRP/epoxy. A separate task assignment will develop a program 
for inverting and interfiling secondary terms with primary 
terms. 

3. Index terms must not exceed 43 spaces which is the maximum 
number allotted per machine entry. If a term does not fit, 
words must be rearranged or abbreviated. All abbreviations 
should be listed in the standard list of abbreviations (see 
Appendix). 

4. Terms are singular except for collective nouns. 

5. List all terns in the common, non-inverted form. Ex: 
Hand grenade. Moisture absorption, etc. However classes of 
certain items may be inverted to achieve generic grouping. 
Ex: Detonator, electric. Detonator, sta.>. Adjectives are 
used as a first word of a term only for common word combinations 
such as: blowing agent. 

6. Combined terns use ampersand (4); for materials use slash 
(/). Ex: humidity ¿ temperature. Nickel/Epoxy. 

7. Author'.' names are listed last name first, then initials 
(without space) after the comma and a space. Ex: Anzalonc, 
A.M. First names arc not to be written out in full. Names 
beginning with De, Me, 0, Van, etc. arc written without space 
or punctuation. 

S. The first character must always be a letter, never a number. 
In military nomenc1 a turc , designation comes before name. Ex: 
Ml4 Springfield rifle. 

a. 7n designations, numbers av spaced to fall into their 
correct column position. Ex: 77 o it will line up with large 
numbers. Ex: T2035. 

b. Abbreviated designations and units are not punctuated. 
Do not use: FA Mixture 70, delay 1 see. Use: FA Mixture 70 
delay 1 sec. 



• Reproduced from 
best available copy. 

9. Every word mist be followed by either a space or a dash. 
If either part of a bound term contains more than one v/ord, a 
decision must be made not to use these two words alternately 
as a bound term. Ex; Adhesive tape - Electrical; Adhesive - 
Tape. Should compliance with this rule introduce grammatical 
error or ambiguity, the term must he recorded so that the rule 
is satisfied. For example, when attempting to index "Adhesive 
tape: it was found that the word adhesive had been used with 
a dash following it. To have followed previous procedure would 
have yielded the term "Adhesive - TapeV which differs in meaning 
from the term Adhesive tape. Therefore it was necessary to 
reword the term to "Tape - Adhesive". 

10. Dashes are used between parts of a bound term; commas 
are used to separate modifiers from terms when g-nericaliy 
listed in the inverted form; slash is used to separate materials 
used in combination or composites; Ex: Asbestos/phenolic. 

11. In terms describing material combinations, non-plastic 
elements are listed before plastic elements. Order within 
each group is by alphabetization; 7.::: Ceramic/glass/epoxy. 
Exception to rule: FRP is always listed first. Ex: FilP/ 
acrylic. 

12. Lou frequency categories of applications are indexed un 1er 
the term application. Ex: Application - Toothbrush. Signifi¬ 
cantly large catagories are indexed under the subject term. 
Ex: Rocket motor case - FR?/phenolic. Items which have applied 
nilit-ary use are listed under "liilitary application-". 
Similarly those terns which have medical use are listed under 
"lledical application- 

13. Compatibility - only documents discussing compatibility 
in conjunction with propellants or explosives will bo indexed 
under this term. All other documents referencing interaction 
betunen plastics and other materials will be indexed under 
chemical resistance, oil resistance, acid resistance, etc. 

14. Thermal stability - only documents discussing both hot 
and cold stability will be indexed under this terra. Otherwise 
use high temperature, lov/. temperature, cryogenic temperature, etc. 

15. Specific terms excluded are: 
D Lsrega rd 
Material evaluation 
Various plastics 
Adhesive-strength 
Class fiber 
Aerospace application 
Application - Aerospace 
Filament 
Copolymer-Specific material 
Thermal resistance 
Microbiological degradation 

Replace by 
Testing 
Plastics 
Bond strength 
Fi berglass 
Aerospace 
Acrospac c 
Fiber 
Copolymer research 
Heat resistance 
Microbiological detcrior 

a tion 
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16. Controltermsuscdinlndex. 

a. ZZ COXFEREIirr-yO used for conference papers rnputed 
into system and having a date oetween liay 1969 and 
May 1970. 

b. ZZ f.0NTR0LLF.D-C,S,P, USGO, ?0U0,DOD, NOFO.RN, ETC. 
indicate security or other classification restructions. 

c. S.Z UNLIMITED these documents have no distribution 
restriction. 

17. No space is used when the dash serves as a hyphen. Ex: 
Navy project N-21-123. 

18. Use space when the dash is used as a dash. Ex: Clip - 
see fastener. 
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APPENDIX C 

DOCUMENT ANNOUNCEMENT BULLETIN-SAMPLE 

PLASTEC 21059 

McDonnell Douglas Astronautics Co., Huntington Beach, Calif. 

MECHANICS OF FAILURE OF COMPOSITES, by Creszczuk, L.B. 

May 74. MDC G5365. Final report 1 Apr 73 - 31 May 74. 

121 p. figs, tables, 6 refs. Navy contract 
N00019-73-0405. 

Experimental ana theoretical studies are presented on the influence 

of composite microstructure on the transverse tensile and shear 
strength of graphite and glass fiber—reinforced composites predicted 

from previously formula1 ''d failure criteria. Sensitivity of tue 

transverse and shear strength to variations and errors in fiber 

content, void content, resin content, specific gravity of composite, 

and properties of the fibers and the matrix is investigated. In 
conjunction with these studies, an approximate solution is presented 

for the residual thermal stresses in composites consisting of orthotropic 

fibers and isotropic matrix, the properties of which are 
to;..perature-dependent. Theoretical and experimental studies are also 

presented on compressive strength and failure modes of unidirectional 

composites and graphite-epoxy and graphite-phenolic composites. 

(Auv-hor, modified) 

C omposites-Mechanics; Failure-Composites ; Composites-Properties; 

Microstructure-Composites; Strength-Compcsites; Graphite 

composites-Properties; Fiberglass composites-Properties; ZZ Unlimited 

PLASTEC 21060 

NASA Goddard Space Flight Center, Greenbelt, Md. 

TKE EFFECTS OF PARTICLE SIZE ON THE OPTICAL PROPERTIES 
AND SURFACE ROUGHNESS OF A GLASS-BALLOON-FILLED BLACK 

PAINT, by Heslin, T. et al. May 74. NASA TN D-7643. 

G-7432. 9 p. figs, tables, 5 refs. 

The effects of particle size on the optical properties and surface 

roughness of a glass-balloon-filled, carbon-pigmented paint are^ 
studied in order to develop a diffuse-reflecting, low-total-refxectance, 

low-outgassing black paint. Particle sizes range between less than 

20 microns and 74 microns. Surface roughness is found to increase 

with increasing particle size. Relative total reflectance at 
near-normal incidence (MgO standard) of the filled paints is less 

than for the unfilled paint between 230 nm and 1800 nm. Total 
absolute reflectance at 546 nm decreases with increasing pa.t^cle 

size at grazing angles of incidence. Near-normal, total emittance 

is greater for the filled paints than .or the unfilled paint. 
Specu^ ity decreases with increasing particle size over the range 

studieu. (Author) 

Carbon paint-Surface/optical properties; Properties surface/optical-Carbon 

paint; Faint/carbon-Surface/opticai properties; Particle size 

effect-Carbon paint; ZZ Unlimited 
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APPENDIX D 
PLASTEC SUBJECT INDEX-SAMPLE 

SUIUtCT IMP LI PAGE «79 197« 

iniectiun aoldinq. 

20542 Injection nolüinq bulk compounds« 

Injection noldinq-Cnrbon/polfanide 
rropi’ftie^ ot carnon fiber 

roinlorcfd poiyjsides in dcpundeoco of tke 
•«nuf ictui iuu proccwü« 

Injection «oldinq-Cnvitf Fill 
20082 Kooitonnq and control of 

systems tor cavity fil1* 

laj«ction noldinq-Coapnter application 
2üöö♦ Cooputet control of the 

in icction Boldinç process. 

Injection u^Idinq-Coaputrr proqraa 
2015« conputvr coutrolAoa injection 

■oi'inq p.ocows. 

Injection noldinq-Contamcr 
019097 Perforaance evaluation of 

piastre star pack containers -6 inches X 6 

inche- X 10 inches. 

Injection noi': »'»l-Control 
20542 injection aoldinq bulk coapounds. 

Injection noldinq-Convcyinq C separating 
2O00J Parts conveymq and separating. 

Injection soldinq-Coolinq 
20092 Thernai considerations for «old 

coolinq desiqit. 

Injection soldinq-Gate design 
20091 Gate desiqn for general purpose 

and heat-sensitive aatenals. 

Injection noiding-Goggles 
A 19021 Production engineering ¿ensure 

for design and naoufactuce of plastic optics 
for goggles. 

019022 production engineering for 
design and aanulacture of plastic optics for 

goggles. 

Injection solding-Uigh pressure 
20060 Changes in processing ol 

crosslinking plastics to reduce aolding tiae. 

Injection nolding-Infrared sensor 
20541 detection of transient polyner 

nelt tesperatures in the injection noiding 

process. 

Injection nolding-Oachino 
19596 Cost coaparison of plastic parts 

for the transportation industry based on 
different manufacturing processes. 

Injection noiding-HateriaIs handling 
20542 Injection voiding buiu compounds. 

Injection molding-Celt tenperature 
20541 Detection of transient poijaer 

nelt teaperatures in the injection noiding 

process. 

20721 Effects of nelt processing 
variables on the oorphology and properties 
of injection molded polypropylene. 

Injection noldirq-Cost 
19590 Cost comparison of plastic parts 

for tne transportation industry based on 
different aanufacturing processes. 

Injection nolcling-Cost analysis 
20087 Scoooaics of plastic noiding 

processes. 

Injection aoidinq-Cost saving 
20j52 Cc.t savings in processing 

si .icoue noiding coapoi'.uds. 

ininction »ol¿iixj-Conpl i o<j ••jcnt/I’DP/Acct.»1 
2000J Giass coupled acetal copoiyaer. 

Injoction nolding-Crystallikation effect 
20754 structure development in 

injection molding acetal hoaopolyaer. 

Injection aold>ag-Fiber degradation 
20542 injection noiding bulk coapounds. 

Injection molding-Mica/i.ylon 66 
19900 fiica reinforced plastics. 

Injection noldinq-aica/ABS 
19900 Sica reinforced plastics. 

Injection noiding-Bici/sm 
J99O0 Rica reinforced plastics. 

Injection noldi"7-aincral filler/nylon 
J9995 Silane coupling agents for 

reinforceaent of mineral filled nylons. 

Injection noldinq-Kold design 
20156 Controlling injection noiding 

paraneters for optiaua surface gloss and 

strength at the veld line. 

Injection nolding-0oid filling 
20721 siaulatioo of tne aoid filling 

process. 

Inj'Ctwn aolding-Flaa# Acetal copoiyaer 
20075 Fundamentals of Xatiqu«; ang 

* creep rupture ot a tbetnoplastic. 

Injection nolding-Bitrile polymer 
20119 Properties, processing, and 

applications of a neu nitrile polyner 

Infection aoi:!nq-Flov uisuiLit••Ion 
20730 Fiov fisualizati^ • » injection 

. i.ding. 

Infection molding-"ylon 66 
20711 Siauiation of the aoli 

process. 

fi1 ling 

Injection aoiding-FUP/pol/aaide 
1v5a1 pioperties of carbon fiber 

reinforced polyaaides m dependence of tne 

aanufac’ viiing process. 

Injection »olding-PPP/PBT 
20503 Glass fiber reinforced IfcT in 

Japan. 

Injection solding-Optiaization 
B 19021 Production engineering aeasure 

for design and manufacture ot plastic optics 

for goggles. 

20156 Bolding area diagraas as an 
approach to optianing thuraoset injection 

molding. 
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Incot mold» 110o 
6T Casting» 

Metal products 
Ingots 1106 
OT Castings 

Metal products 
Metal shapes 

NT Extrusion ingots 
Foundry ingots 
Roiling ingots 
T ingots 

RT—Oiiict* 
O'oommg mils 
Blooms (mcta.s) 
Cakes 

—Casting 
—Cast products itor remf“ 
—Cast products (lor re*or)ung) 

Columnar structure 
Equiaaed structure 
Hot topping 

—Molds 
—Pouring 

Soaking 
Seeking pita 
Solidification 
Steel castings 
Titanium castings 
Vi ire bar 

Ingrain tiydt 1103 
BT Oyes 

Ingrodionts 1107 
RT Biends 

Components 
Compositions 
Equivalent weigt ? 
Formulations 
Mixtures 
Raw materials 

Inguinal hernias OõOS 
BT Horn as 

Inhalation 
USE Respir.i >n 

Inhibition 1407 
RT Arresting (process) 

Catalysis 
—Coating processes 

Constraining 
—Corrosion prevention 
—Damping 

Extinguishing 
—Inhibitors 

Neutralizing 
Passivity 
Retarding 

—Stabilization 
Stopping 

Inhibition (psychotc y) 0510 
RT—Conditioning (learning) 

Inhibitors 1107 
UF fCrswth inhibitors 
NT Ar.tifoggmg aronts 

Corros1'jn inhibitors 
RT Attenuators 

—Catalysts 
—Cca* ngs 
—Corrosion prevention 

Inhibition 
Neutralizers 

* Retardants 
Suppressors 

Inhomogene it/' 
UuE Heterogeneity 

Inhomogtneots ,..asmas 2009 
BT plasmai (p:.M tí) 
RT Seeded p t ui 

Initial proviso ¿ 1505 
RT Allowance • - ^ 

—Maintenance 
Supplying 

Initiai vtress 2Ci2 
OT St'esses 
PT Stress relaxation 

Initial Mr ¿..vi no ux ?012 
BT Mcs'jnta pro» .'t'es 
RT Chozd M'vlui * 

—Eiast'C proptrt.*.; 

USE 

—Modulus of ntastictty 
Secant modulus 

—Shear properties 
Tanr;rnt modulus 

—Tensão properties 
Initial valuó problema 

USE boundary value problems 
Iniliatic . 1407 

RT Activation 
Actuation 
Detonation 
Inoculation 
Nucléation 
Starting 
Stimulation 

Initiators (explosivos) 1901 
UF Electroexplosiva devices 
BT Igniters 
NT—Boosters (explosives) 

Caps (explosives) 
Depth chango boosters 

—Detonators 
Electric detonators 
Electric primers 
Mme boosters 

—Primers (explosives) 
Torpedo boosters 

RT Expiosive trams 
—Fuzes (ordnance) 
—Pyrotochncs 
—Rocket engine components 
—Torpedo components 

Injaction 1407 
UF Injection rates 

Inactivity index 
Sluggng 

fSteam injection 
NT Gas injection 

Secondary injection 
VVut.'r injection 

RT Charging 
Filling 
Ina ctions (medicine) 

—lr,cctors 
Input 
Stimulation 
Supplying 

Injection grouting 
USE Grouting 

Injection guidance 1707 
RT AH inch v guidance 

Ascent trajCCtor.es 
Cciest al guidance 

—Command guidance 
—Inertial guidance 

Miocourse guidance 
Preset guidance 
Poncez vous guidance 
Spacecraft guidance 

Injection lasers 2005 
BT Lasers 

Stimulated em ssion devices 
RT Csiiium arsenide lasers 

—Semiconductor lasers 
injection molding 1303 
BT Molding techniques 
RT Clow molding 

Injection pattern! CC09 
RT Gas injection 

Injection weds 
Oil recovery 
Patterns 
Production rate 
Reservoir engineering 
Stimulation 
Water infclion 

Injection ralea 
USE Injection 

Injections (medicine) 0605 
RT 0>ood transfusion 

—Dosage forms 
—Injection 

Parenteral infusions 
Injection wcils 0609 

BT Weils 
RT Gas in,oct'on 

Injection p ‘•«•rna 
Producing wciiS 
Recharge v.eils 
Stimula*on 
Water injection 

Injcctivit/ indoM 
USE In.ection 

Injectors 1407 
UF Economizer jets 

Id'.rg jets 
Ma n jets_ 

«Use preferred term. uF «Usad For. OT 

NT Fuel injectors 
Pocket prupellant injectors 

RT 0 ¡aw tanks 
Carburetors 

-Ejectors 
Feeders f 

—Injection 
Jet flow 
Jot mixing flow 
Nozzlo flow 

—Nozzles 
Pneumatic conveyors 

—Pumps 
Screw conveyors 

Injuries 0C05 0621 
NT—Animal b.tcs 

Cattle injerir s 
Birth injur.es 

—Cites and sunga 
Done fractures 
Cram damage 

—Burns (mjurios) 
Chemical burns 
Chonoretina' burns 

—Co¡d injuries 
Electrical burns 
Electrical shock 

—Eye injuries 
Flash burns 
Frostbite 
Gunshot wounds 
Immersion foot 
Insect bites 
Insect stmgs 
Joint dislocations 
Lenticular burns 

—Radiation burns 
—Radiation injuries 

Radiodermatitis 
Snakebites 
Sor.nns and strains 
Thermal bums 
Ultrasonic mjurias 
Vésications 

—Wounds 
RT—Accidents 

Atelectasis 
—Carotraoma 

Concussion 
—Damage 

Fore.gn bodies 
—Hazards 
—Hemorrhage 

Hemorrhagic shock 
Hemothorax 

—Pathology 
—Therapy 

Toxicology 
Inks 1405 1103 
NT Printing inks 
RT Colors (materials) 

Writing 
Inland waterways 1505 
BT Waterways (Uúnsporlation) 
NT Navigable canals 
RT Harbors 

Lakes 
Marmas 
Rivers 
Waterway transportation 

inlet guide vanes 0103 2110 
BT Control surfaces 

Var.es 
RT —Engine inlets 

—Fins 
Intfta (devices) 

USE Intake systems 
Inicia (waterways) 0306 
BT Coastal topographic features 

Topograpnic features 
Waterways (watercourses) 

RT Fjords 
Harbors 
Jetties 
Lagoons (landforms) 

—Landf vma 
Innor car 

USE Labyrinth (anatomy) 
Inoculation 1407 

UF Seeding (inoculation) 
RT—Ar.tibod.es 

—Crystal growth 
Crystallization 

—G»âphif.ziog 
Immunity 
initiation 
Nucleatin'« _ 

• Broader Term, NT ■» Nin‘-wer Term, RT • 

Primar- graph-Ming 
—Th«»apy 

Vacc*n-s 
Inorganic acids 0702 
UF Mineral acids 
NT Bo'.c accs 

CMorosulfuric acid 
Cn orosuifurous acid 
Chromic acid 
Fiuorobonc a'id 
Hfdrazoic ac-d 
Hr :rioc c acid 
HydrobrcmiC tod 
Hydrochloric aol 
Hydrof uOriC acid 
Nitric and 
N'trouS acid 
Perchloric ac d 
Phosphoric aC'ds 
Phosphorous ac ds 

—Phosphorus inorganic acids 
So tunc acid 
Su.turous ac-d 
Turo otic acids 

RT—Hycrogen inorganic compounds 
inorganic azides 0/02 

UF (.norgan.c) 
BT Nitrogen inorganic compounds 
NT Lead azides 

Sodium azides 
Inorganic clicmiotry 0702 
RT—Chemical react.ons 

Inorganic compounds 0702 
Use of a more spec-he term is 

recomnonaed, consult the terms 
listed bela# 

A kai. metal compounds 
Aixaiine earth compounds 
Complex compounds 
Group IB compounds 
Group 2B compounds 
Group 5A compounds 
Group 3B compounds 
Group 4A compounds 
Group 43 compounds 
Group 5A compoerds 
Group 5B compounds 
Group 6A compounds 
Group 6B compounds 
Group 7B compounds 
Group 8 compounds 
Inorganic acds 
inorganic chemistry 
interrr.etaiiics 
Rare gas compounds 

Inorganic disulfides 0702 
6T inorganic poiysuitides 

Inorganic sulfides 
NT Molybdenum disulfide 

Inorganic manmade fibers 1105 
BT F.bers 

Manmade fibers 
NT Carbon * .;<rs 

Ceram.c tioers 
—^¡OCS fibers 

G'ass wool 
-Metal f'bers 

Metal wh.sxer* 
—Minerai wool 

Roc* wool 
—WhiSM.rs (single crystals) 

Inorganic nitrates 0702 
RT N Jrcçcn .nor«;.in.c compounds 
NT Ammcmum nitrate 

Ces un n.trate 
iron mtrafes 
Lead mtrates 
Potassium nitrate 
S .ver nitrate 
Scd'um nitrates 
Yttr.um nitrates 

RT N.tra‘0 depos ts 
—Ntnccs 

Nitrites 
—O'gan.c n.bates 

Inorganic peroxides 0702 
Oxides 

NT H/drcgen perox.ua 
RT—Curing agents 

—Percxy organic compounds 
Sulfur 
Vulcanizing a v vs 

Inorganic phosphates 0702 
OF Pyrcpnpsphatus 
BT pros"0'uS ino'" m : compounds 
NT Al um.nwm phosc' afe 

Calcium phosfih uos _ 

id Term. 2C5 
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