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ABSTRACT

The Data Center employs the IBM 1440 in the search and retrieval
of its data files. The files are maintained on EAM cards but are io be
converted to disk during a search. The Center formerly utilized the
IBM 101 Statistical Machine and the 1BM 870 Document Writing System.
The Center has data relating to more than 1/2 miliion mnatericl tests of
metals and plastics. Use of the computer has permitted the Center to
cope with the increasing demand on its services without increasing its

N\ '

budget by the same order of magnitude.
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I. SUMMARY




I. SUMMARY

The Mechanical Properties Data Center employs mechanized
processes in the slorage and retrieval of its data files which consist of
the mechanical properties of metals and plastics. Data are stored on
EAM punched cards and searched using the Centler's IBM 1440 compuier
which was installed in late 1965. Prior to that time, processing was
done with EAM techniques based upon the 1BM 870 Document Writer
system (fo. output formatting) and the IBM 101 Statistical Machine

(for retrieval by selective file searching).

The Cenler has stored data relating to more than a half million
material tests which is currently growing at the rate of about 8, 000
records per month. The major source of this information is in documents
from DDC. In addition, original test records are received from some
companies. The Center's Director considers a test lab report to be
the ideal form in which to receive information. At present no attcmpi

is made to include classificd material,

The services of the Mechanical Properties Data Center are
available free of charge to Do), NASA, and their contractors. More

that 60 qucries are answered in a typical month. The largest nuinber
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handled in a single month was ! A typical search might produce

300 spcecimen tests from six different references and 10 references cited
to documents that discuss the subject, but contain no data. Requests

for information may be received by telephone, TWX, telegraph, or mail.

Figure 1 illustrates the flcw of information to the Center.,
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I1. MECHANIZATION




I1I. MECHANIZATION

1. CHRONOLOGY

The Centler was started in June 1959 with the award of a contract
by the Air Force's Directorate of Materials and Processes, Aeronautical
Systems Division. From the beginning, EANM punched cards werc
chosen as the storage medium. Retrieval of information and processing
was done using electronic accounting machines, particularly the 1BM

870 system and the IBM 101 Elecironic Statistical Machine.

This arrangement was preferred to a computer because of problems
associated with obtaining computer time and because of the difficulty of
refining a search in mid-process through the data file. These disadvan-
tages were considered greater than the limitation on the number of lields

searchable per pass imposed by the IBN 101.

In 1965, after studying available svstems, the Center acquired
an IBM 1440 computer and developed programs to perform the searching
and listing formerly done with the IXAN equipment. No change, however,
was made in the data storage formet. The Center decided on the

computer because they felt the level of work (both for the Center and




for Belfour-Stulen's other activities) justified the cost, and beccause

the 1440 had the special feature of random access disk files that are

easily changed.

Another reason for acquiring the computer was to lower the unit

cost of searches, particularly to keep costs within the Center's budget.

Since 1964, search requests have increased from an average of 12 per

month to 60 per month (peak was 90 per month).

2.

DESCRIPTION OF PROCESSES

(1) Input Proccdures

The primary source of information for the Center is
documented numerical data from tests such as tensile tests,
compression tests, fracturc toughness tests, and creep tests.
These data are entercd on EAM punched cards and filed by test
type within material type. The process is illustrated in Figure 2
and has the following procedure;

1. A documeni which includes test results is selected,

checked to see if it is already in the files, and then

orderced. At this tiine a title card for the document is
prepared manually.,

2. When the yocument is received, it is matched

against the titie card, and checked again for auplication.

(‘This step is currently a manual process, bui will be
cventually converted to a computer process. )
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3. An accession number is assigned to the document.
This is a tive-digit number for a document containing
information that directly rclates to the collection. A
four-digit number is assigned in the case of a document
of a more gencral nature,

4. At this point, a preliminary indexing takes place in
order {o provide a means of retrieving the document's
information before the document has been selected from the
backlog and fully processed. This indexing will permit
retrieval by means of one or more of the subject words

most frequently mentioned in requests; e. g., alloy, property
or test conditions. The information encoded and keypunched
is material identification, test types, test conditions, title
and author.

5. Documentis are filed in numerical accession number
order. They are sclecled for encoding into the data storage
cn a basis of subjects which are of greatest intercst at the
moment, or subjects in which the Center's stored data
appears to be low.

6. A document containing information selected for
routine processing goes to an encoder who extracts the
information to be used and records it on encoding forms.
Numerical datz, such as actual mechanical properties,
test temperature, etc. are directly keypunched (except for
rounding off to the significant places consistent with desired
accuracy) without encoding. Other information is assigned
numeric or alphabetic symbols derived from a prepared
code book. The code book is not a rigid thesaurus, and
new codes arce entercd whenever necessary. Appendix A
illustrates several of the work sheets which are used to
format the information for keypunching.

There are two basic formats, A and B. The A format
consists of the final test resulte together with a relatively
complete sununary of the material condition, manufacturing
processes, test specimen configuration, specimen condition-
ing, and testing enviromuients.  All of this A format informa-
tion is keypunched in a single card for cach test. In most
scarches, this card is all that neced be retrieved o obtain
the principal information.  Two examples of the A format
worksheets are shown in Appendices A-1 and A-2. One is

..’1-
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labeled Format MTC-A for r_getals, t_ensile-g_reep test,
A format. The other is labeled MBT-A for metals,
bending fracture loughness test, A format.

The B format contains more information such as
material composition and heat treatment. These cards
are filed scparately from the A ca'ds and are related by
a common serial number, which is a composite of the
document accession number, the unit, set and specimen
number. The number is discrete within test type (card
columns 1-3), and by adding the test type code (columns 4,
5), it becomes unique.

The B format is divided into two types of cards,
B and B, the worksheets for which are shown in
Appendices A-3 and A-4.

One A type card will normally exist for each material
specimen and one B type card for each unit of material.
Furthermore, the B type express only the basic material
and are independent of test types. Thus, the same B cards
will normally exist for several A cards.

In addition to the A and B formats, there are supple-
mental card formats referred io as A_ cards and an
"encoder's card." There is also a format variation
specifically for fatigue tests (which is not discussed). The
former are supplemental to the basic A card; e.g., A  is
the first supplement to its A card, A_ is the second, etc.
Note that cach of these A _'s relate to a specific A card and
to no other. The "encoder's card" is an 8-1/2" x 11" form
which is generated for each document to contain significant
information not covered in the standard format. The A_and
encoders formats are shown in Appendices A-5 and A-0

1. The encoded information is edited to catch obvious
errors and interpretative discrepancies. The information
is then keypunched on IIAN cards and verified.

8. The cards prepared for the document are placed in a
storage drawer at the keypunch station. When &, 000 to

10, 000 cards are accumulaicd, a machine edit is made. The
cards arc scquenced by material and added to the alrcady
existing file. The inventory is modificd, when necessary,

by puttling in delete cards.

-8-
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(2)

In practice, the center maintaings three files. Since
questions come in by materials type, one file is organized
by materials type. The sccond file is organized by test
type within materials type. The third file is completely
random. Which file is searched depends upon the charac-
teristics of a query.

Query Preparation and Retrieval Ouiputs (See Figure 3)

1. A request for information is refined and initially
recorded on the Search Request ¥orm illustrated in B-1.
The codes for the various parameters are determined and
the request is redefined on thc coded search form illustrated
in B-2. The system will accommodate a maximum of 10 OR
conditions and 5 AND conditions within each of these OR
conditions. (A NOT parameter is indicated by a flag in the
NOT column of a particular AND condition.)

2. Attribute cards arec then keypunched with the coded
search parameters.

3. Either pertinent data cards are selected from the
materials or tes! type files, or the first group of cards to

be scarched is obtained from the random file. The computer
then searches the data cards for the desired parameters
based on the material field lard column 5) and the test type
ficld (card column 4) using the attribute cards to define the
desired information. The printout of the first rough sort is
referrcd to as the "blast-out'. An example may indicate
that further refining or narrowing of the scarch is nccessary.
The sciirch is run again using deletion cards to remove un-
desired information and format heading cards to obtain the
desired output form in the final printout. An example of a

final printout is shown in Appendix C. The Center is equipped
with a card-to-graph x-y plotter which, along with the computer,

provides the Center a capability of producing data tabulations,
listings, graphic displays and other pre-programmed print-
outs.

4. From time to time, personne! at the Center retricve
the entire inventory of a particular subject test type.  This
is published and distributed to members ¢f the acrospace
and defense industiies as a means of acquainting them with
the resources of the Mechanical Properties Data Center,

-10-




3. AC'I;IVI'.I'I]‘)S BEING PLANNED OR DEVELOPED FOR
MECHANIZATION

A KWIC index of document titles may be produced for in-house
use. The KWIC index would be used as a tool for locating the conienis
of documents before indexing them in depth and as a duplicate-checking

device. It would also give, as 'a by-product, some thesaurus information. »

All of the data are now stored on punched cards. The Center will
probably not convert these to tape files because of the relative ease of
updating the cards and the low rate of use of many of them. Converting
to tape, however, may be considered if the search rate excecds about
30 per day. Certain groups of cards may also be converted to tape to
crecate a protable file. Another possibility being considered is to put

card groups on disks in order to permit long Boolean-type searches.

-11-
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111. PROGRAM SYSTEM DATA

The IBM 1440 Compuler is used to perform data search and

reiricval processcs on the Center's data card file. This aclivity

has been done, until rirently, semi-manually using EAM equipment

centered around the IBM 101 Statistical Machine and the IBM 870

Document Writing System.

1.

MAJOR FILES

(1) Data Card File

There are three basic types of EAM cards (denoted by

A, A and B) used to record the data. The formais are fixed

M’
and are described in Appendix A The cards are filed manually
by materials class (column 7), and ‘within alloys by test type
(column 4). Related cards are linked by a reference number
(column 1-3) which is discrete within a test type, and a test

type (column 4) which, taken with the reference number, form

a unique codec.

(2) Master Code Disk Pack

The format of this disk file is shown in D-1. The file
is uscd as a code dictionary that relate card types and attributes

to numerical codes.

-12-



2. ROUTINES
System flow diagrams arce shown in Appendices D-2 through D-5.
These are described as they appear in the retrieval process in the

following paragraphs:

(1) Attribuw.c Cards to Disk

This routine is illustrated in D-2. An attribute card,
containing the codes to be later used in searching the data cards,
is read and the first attribute is placed in main memory., Next
the Master Code Disk Pack is scarched for the code sirings that
relate to the attribute. These are then added to the main memory.

This process is iterated for all attributes.

(2) Data Card to Disk

D -3 illustrates the routine. To begin, the Master Code
Disk Pack is replaced by a Scratch Disk Pack. The first data
card is then read and tested for the desired attrivuie codes. As
these are located, the attribute code is flagged with word marks
in the main memory and the corresponding data are written on the
scratch disk. This process is iterated until all data cards arc

reari,




(3) E_xl(_l_of Job Routine

This routine is illusirated in Appendix D-4. The last
sector of the scratich disk that is used is recorded on ihe
trailer scctor of the scraich disk. The scratch disk now
consisis of all of the desired attribute codes with word marks
flagging those which were encountered on the data cards. The

scratch disk is then sorted, becoming the Organized Work Pack.

(4) Riast Out Routine

This routinc is i'lustrated in Appendix D-5. The Organized
Wourk Pack is then run with heading cards, and the Master Code
Pack, and printed out. The heading cards identify the output
format and the Master Code Pack supplies the alphabetic descrip-

tions corresponding to the attribute codes.

(5)  Final Report Routine

This routine is shown in Appendix D-6. Following a review
by the project engineer, the desired data deletions and formot
instructions are keypunched. These are run with the final report

printout and x-y plotting cards (if needed).

-14-
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IV. EQUIPMENT, COSTS, AND EVALUATIONS

EQUIPMENT

" IBM 1440 Computer:

Central Processor with 8K character core memory

2-Model 131 Disk Storage Drives

(Each disk file has 20, 000 addressable locations,
100 characters per address, 7 bits per character.)

Model 1442 Card Read Punch (400 cpm)

Model 1403 High Speed Printer (340 lines per minute)

EAM Equipment:

026 -

047

083

056

053

Card Punch

Tape to card converter
Sorter with sort suppression
Verifier

Collator

IBM 870 Document Writing System:

Moscly X-Y Plotter with model 30A card translator connected

to IBM 514 Reproducing Punch. (Reads 6 card columns per

data print at 50 cards per minute.)



e e e

The following EAM equipments are to be eliminated with the

introduction of the 1440 computer:

101 FElectronic Statistical Machine
602 Calculating Punch
834 Control Unit

866 Non Trans. Typewriter

2. COSTS

Equipment Monthly Rental:

1440 Computer including processor, disk control,
console, etc. - $1, 800

1442 Card Read Punch - $445

1403 Printer with 1446 Control - §1,040
1311 Disk Storage Drives (2 units) - $745
083 Sorter with Sort-Suppression - $112
026 Printing Key Punch - $60

101  Electronic Statistical Machine - $275
602 Calculating Punch - $243

834 Control Unit - $124

Ly

86t Non Trans. Typewriter - 83

-6~




Development:

The Center has been developing its sysicin of data storage
and retrieval since its establishment in June, 1939, The receni
computer program development was performed by the Center's
full time program systems engineer who has spent approximately

2, 000 man-hours developing it.

3. FACILITY'S EVALUATION

Experience has indicated to the Center that the cost equivalence
point between computer and cam searching is about three to four
searches per day. Beyond this rate, the EAM sysiem becomes increas-

ingly cumbersome to the point of impracticability.
gy p l Y

The cost of an individual search is not directly related to the
number of cards involved. Output form varies, and Data Center.
personncl review displays und references for each scarch in varying

depth, depending on uscr requirements,

Both the previous FAN system and, to a greater extent, the
present computer system pormit the manipolation of data taken from
many sources into various formzts veing 2 variety of test parameters.
This flexibility in relating data gives the Center a capability of pscudo-

testing,

“17-




Earlier computers were not suitable for the Center because of
the long lincar tape files and corresponding long scarch time that would
have been requ.-ed. The present computer has a random-access, high
capacity disc memory which avoids this problem and has the additional

advantage of simple disc file changing.

The various outputs of the Center have been intentionally restricied
to requesied information and a few published reports which are for the
purpose of publicizing and stimulating the use of the Center. This
resiriction is due to ihc Center's policy ''not to contribute to the volume
of published literature compsting for the atte.ntion of the technical

community'’.

-16-




BIBLIOGRAPHY




BIBLIOGRAPHY

"A system for Automatic Processing of l'atigue Data", Albert J. Belfour,
Parsons Corporation, W. S. Hyler, Battelle Memorial Institule,
NADC Technical Report 58-461, ASTIA Documment No. 207792,

Jan. 1959. ’

- g 5

"Considerations and Recommendations for Developing a Materials
Information Processing Capability", Albert J. Belfour,
WADC Technical Report 60-867, December 1960.

"Development and Implementation of a Materials Information Process-
ing System'', Albert J. Belfour, WADC Technical Report 62-819,

September 1962,

"A Practical Approach to Providing Materials Information", Albert J.
"Belfour, prescnied at the Symposium on Materials Information
Retrieval, November 28-29, 1962, Sponsorcd by Materials
Information Branch, Applications laboratory, Directorate of
Material and Processes, Aeronautical Systems Division.

|

|

! "Development of a Materials Property Data Processing System”,
R. C. Braden, C. S. Wright, WADC Technical Report 63-128,
DDC Document No. AD-401358, January 1963,

"Mechanical Properties Data Center Design and Operat ion", . L.

Stulen, Air Force Materials laboratory Technical Report
No. ASD-TDR-63-566, Scptember 1963,

- 19




APPENDIX A

EXAMPILES OF WORKSHEET FORMATS




a4

R AT
NS A TN

o~

\

A

AGEOGNL

Y
Wie A

“<¢
4

SISOV T
SV O]

led

Al

"J

f 1
i

[V

-
Sk

9797

¥

91

[ ::,; Set No. [od 1 ]
[ I blio.Spee./sat |- 1
‘ 232 S',:ecn'.r:u No.
- 2 klelt Proce.
. < Bi{prim, Opn.
. 3 yBesond, Opn.
mliicat :
[Uyiear Lreat.  JH2A43.06
ST|surf, Treat. |H2.5A|3,4
’1 SNsurt, Finish |U2.6A[3,4,6
- . S come e el SN
33 Spec. Config, |12.7A03,4
I 3 Slspec.h. x 10 |- 2,3,4
...... RPN R U, SO —— - RSP . - —— e
B »lSpec. Tabric, [112.9A{3,4
S Y|roceh Config. |112.104 3,4
l -] £ Yhoteh Fae. - A4
Rl T S G| Testost =
- — - o B @icondition . _{3.1A13,4
S SlPre~test 2,3,4
] 2 iCond, Amount |- 5&6
- ~|Units ¥M3.3A13
" o ~|Pre-test 350
@ wiCond, Time - &0’
F -
o LTyne liard. M4,1A103,4,0
B S — T4 - AnEy
S Shiavd. /100 RN
TR SR 2 SN, IS
.8 Sl0cicnt, - 1d, |- 3,4,6
~~~~~ R © XlRake Units M5.20 02,4
S 2,3,4
8 “llest Rate - &6
. (23
3 Qleavivon. & Unt. [M5.4A13,4
o \:.,llim/ircu.
8 tAmount - 26
8 Dlapplied 2,3,4
o . 2 IStress, ksi ~ &6
o ofrime to Rup- 2,3,4
3 Flture or PE. |- &6
S TN N °°n" leinlier . 10.3A 13,4
d__le ! 6,40 13,4
. L. i
RN AU U T ISR N N PR OO (U U MO AU OO AN =) —alws- @R.T. |- 18767
YA i(‘rl AU Y SR R ARy
(o0 BN { l 3%
JURU R NN — ISP DU, IS SO & S SO % "J/ & ..w-_._.-.-...‘ L e & ,_(.)._-
U T T A O ] lo . &erp, Sed, (6,70 3,4
© ?.\x Mype,Units,Basc 6,30 3,4 .
B E i Al Rt Eebils i S ' R P
267
VT T T CXYy
R it Ty ST R
! .o . mroaa enmamt 1 -
i -
|- SN SRR TRV SO

ot}
'—h
2

[
2%
(9]
o

2y
o]

}—l
o))

Y INYLSNOD ‘3243 37iSN3L 09

O

4
»

vV XIANIJIIV

I-



i g

-7y L
Vedon ANV

—yr

J Y

.A‘\
. e e (e e e e e s riiem e
t
_ S N I R SR DU IS SR FUTRN SO
t
4.—»-' - - - - - - - - -
cutiou M. /v\ } '()
o 5 it l“sign. .l
. . AN VR IR SRR U NN S ! W
l ‘3:’ nit No,
set No.

.\(‘.SPCC./SLC - i

,i_--. PRNESN [DUUS DU SN AU S PR [ DU - T N Il RS ”sIJ
Soecin \ h I
AR NN ST SR S c,)tt.- Hen o,
. USRI JUUSOR, SU NN NS s -
SV N T OV U Y S I

AL } '3
[ S R B S A S T {__ z

' tf i ~ s

i T =

! | 1 ' ?a e

: I I Hin il e Sl Sanil IR S ol (g S Sl 4 o o n

Pt ! ' ! 25 Surt. Treat, )

. ; e s e B R B e P I 5

b i Lo ] S - i

: ' e Tt IR S EUS p e g

! : | l o \'g .o

i i P L. - - - - - - .:J. bJ. : l‘?“

N T D bpt_c.x*a. x 10 |- -

i l ‘ oW T 2

! i ! D W Lt

; | R DSOS U BRI R e P Fes i ” ; 3

! ) N N i bbb IS v ikoteh Config, rv) 10' 3,4 3

‘ J ' R iR e "

| | ! g l ! | © 3 jwotch Fae, - A3 1%

L RO PO RS SUULUUUY AR SIS SIUUUPYE SIS JUURY DU SN SR U Ao B S Agohisy SN B
] - W l’"u.-tx_st
b kel RN

Pro- L
Cond. Amwunt - 5 & 6

B SRR SISOV SRRV i I

Units M3.3A 13 :

i7

_\‘
e
<

B

M

-/

'Y v*r

SR
(v}
v

- - B N U NN NS S S S R B e N
L S W 2. Cond, Fime 1= 1&70° |
! N R DU S T D e . L 2 2 {Type “lard, M4,1A 13,46 18
2,3 Lo

| . 2 & |itard. /100 M4 28 (SR |

U S SO JIRUES, DRI, PRSPV, SRRSO NP EOSPRRINY PO ) =S R

I35 © (Orient, < Id. |- 1_3‘,(;,6_ i

S TS, R RN O PRV (P JCTTI I I QPRI S, R e B sy S EL T BE ST

o [Rate Units _ _[15,241(3,4 15

U
<.
~
(9%

.

£
o

4

S ’L‘c-;t Rate - & 6 L
... [N DR U SRR SUIUR SRS SO .',J..w e e m e et [ = e o e s o0
(]

U‘ ,.nvv on. & Unt. |M5. (u‘\ 3,4
& Euvicon.
- Anount -
BRI B b v L P e T ens . &Undes |61,

{ ?‘lz‘.x. Load

H
[en}

¢-V XIANIJdV

oY

.

~

N NN

3
5 - I B SR SO S . L Measurement |- &6 (K
e i) e 33,0 |
2w .
2 S Puflection 2.3.4
L ; S L 2
{ I 1o P el Tand, |- 8’8’
' Dt Mo f Loet fon Q@ 2.,3,4
' . 2 2 Jonset_of Fractd- RO
t s

'
.

>~
-

) J",,- t'_r::(\-".nl'l.._ ()' 6.‘.\,

(S
J

TR

!
i
i
¢
i

o~

e

[Aght 0

-
;

- A i & ——

FIANS LS

: LIS S S A 3,4
S bl : ~
L e £ : I




T B TV ‘ :\; D U T renaee ot 130 g
. [ e S X
i e Gttt No, . 1 i
" ’ | | iat, Typa B3
e —- - 'S LA ‘
. {2 T3 St teart (\\
> Tdentiijcation
] e e .
...... LN SR SRR RO NN NIV SRR J = = - e
201 Mat Bosian,  M1.0A -
T . o Ul Mok, Forn  w1.0813.4 ) |
e S y
' ) ) F}u lement 2,081 »
SO SO FY S SN SV S PO 5 i i
[ I~ 4 . v . Y
h ) % Welght - 6 O
J P I - - - —_—- D O
l o ++| Elemant H2.03 1,3 NS =
-1 AR SINPRN R S . . -~
e n e —e—— - - 5
-3
)
3
R — - —
1o
S I TR
d » -
= 3+ % Weight
3

T , [8 5] £1ement w203 1,3
0 SO S - . - > SiLRta oA
% Weight - g"

2 N Elewent 2,03 11,3

O;
o

S & % veighe

‘“ ' Q ~tf Elument ¥2.0B (1,3

!
]
1
i
i
?
t
i
i

R

Yrwrs ey

30| % We ight -
D YT n . ’\_j
8 8] Bleweat M2.08 (1,3

% Weight - pid

ool oco’

R
':-’. 6
3 5| Element M2, 08 11,3
L/i b A s,
IS} G2 1 . R 3 54 o
= 8 wi % Weight 5 :g
ot RN FUSPUNE AONOR SUTRO SSNUSTN S S U VUV VO .= S S - L A )
S ¥ % Red. Thick. |- 2~6 ,o‘ HoS
[ S ] £ - ¢ I
Q@ | Start Temp, . é
Q Y o '
© | Red, °F/10 - 2-6 | )
. .- e . ]
Y rin, Temp, 5
@ | .Red. °¥/10 - 2-6 &
S — - 23 - om -
L _'C_-,)?__D Graln Size 4 1B A3 -~
o 13| 0.1.F.A. 4,28 |-
z:"%. .
B e e SO FP [ S
| | i NS
e I -
¢ i |
I " . -‘JW_.M.-__L_J
U O N O A N = I
i ! l l* I._A b .._...!.._.__ _____ T > 4 Coad Tadicator
Lol S O A O I T Lo ¢ !




Suaiadn

Tezg o

o ~Material
S

i

1900401

LT (atl

0

§
i

V]

‘000,

M T
TTemp.

g

(GO

)

Lol

¢

0
I

43

AN

Cuva

Time & Temp.

¢l 0100000
irdeogl

Slultiplier

14

i

‘O'

fediun

ate or Quencni3.5

4th Yemp.CF/10

Time @ Temp.

g 0] ¢o;"0C0

4

Multiplier

iy

ooyl eni 0y,

)

cinmrt

Medium

37! L

5th Temp. F/10

.

Rate,_or Quench i3, 5F

RN ¢C

0C:"0G0; 0

¢

Time @ Temp.

T

Qi
29cS

Multiplier

JRate or Quench

~
U
(G

21
SiModinm

‘c00
96

6th Temp.°F/10

Time @ Temp.

< .
<M ltaplier

y-v XIANIAdV

Je|Rate or Quench

Iy

Modaum

7th Tcmp.OF/lo

Tiume @ Tomp.

SOV

e
Re,

ol iliplier

0o Nome & No, 13,1

siflate or Quench |3,

tpaOpas, Slindt

Opus,

Card Tndicator |




3y 4 .
...,.1
6

o

2

BE

P2

2.7A

i
i
;

i

'
i
S
i
i

o
=i O
e oot
o]
—}
e =
e L
@26
—_ oty
=1
o X

[t

&

~ R
Pl ton

Nime

»

Time

5 VT
G

<

~

57
[

)
W0

A~

LD ke

“

|

b

i
U
1 4& ’
H 3
i .
H j
| {
! !
H H
1 .
: ;
} !
H i
: i

H

:
B
'

!
| H !
m i
H H
' P
! '
: T
i i ;
e P2
! i

Poy
LD
PR

TYTRTTe
o el




- - e . e m
RIS AT SA ' N\ -
N CNCODERS ZARD O APPEXNDIX A-G . N,
1 *
» ;(\ S v
U e aeny . i R, — . "
PORY. U0 REQLNO. 1 DOCUHUENT DUSCRIPTICN ~ ,
i [ :
} M. 1 1 ;
i i
i i o n !
§ | 3] e A
: by 2 2
) } ) o, = [J]
H . i - - = ol ooty 12 '
: & = D @ o gL o
{ oo BESSE SN | -~ 0 2] QL 3] [
: = E LSRN S ES RN IS ) B
v [ Revl B Mt B S| [ BT e}
i (SR S L v 5n (Y R Y :
*
!
H
!
!
. !
! i
: “
i :
— 1
N 1
i
{
- t
H {
o
\ H
i
i
i
H
{
H
i
H
H
m
: ]
]
H
- :
P
]
H 1 m
INCCOER3 CARD ENCODED Y DATD CIZCIED 2¢
e o R A AN T s W
.




" a.
L R,

R

~ ENCODERS CARD

e

C L

N
g

DU
PRECE LI

sscao. |

_ G

’

nt.ity

wnehey

.r
Iy
c

tnit

Test Type
Nunber

Set

Number
Specimen
Nunber

Sce Report
Pape Nunber
Purposc

Td
Fieldg

DCCRMENE

AFSUR

DESCRIPTION ~

e s 8 by T o o A i 1 A @ o ¢ (O e

1 s T T T e
! {
H - . e ;
§ ) e
H
.
— J— R e R ol - e e v
“ ’
- e e it e I S - a
—— | _— e e I .- - S -
;
b
- - - -t ——— - - —— 8 i s a - - ——
LNCOSERS CLRD ENCOTED Y YAV IR TR R RS e e - -




APPENDIX B

QUERY FORMATS

i SR AW




]
L.

[

.

Requester,

1

3-1

A

SEARCH RIQUEST FORM

Search }o.

Date

Address

Reply by: Mail

TWX

e g w0

Thone Extension Phone —
ﬁakeriul Description

Material Fabrieation

Test Type(s)

Speclnan Daseription Notched _Unnoteched .

Surface Treatnant and/or Finish

Fre-test Cenditioning

p

Test Eavivonmant

Type Louding

auifor Rate

e

Aldicionad Inforwatien rad Suprestod Dispinys

e e . s S A o AL Ao S $ea

-

e e e A

Mean Strcas

Terperature

B D e U U U S SR PN

o —

s sane



!

» .
Pl .\~ —1 . lnl
! FREUTC I T A S ! PP
¥ v e ce me e ee R ,.
AL st R R VISV s —
Y P 4
AT L INRPL SENAES Y - e imee - .
. - 4
.. . s R — e e erem e
. .
? Y
NS -
T e —— T m—— — - - - - - o~ — b ———— -
< i \ PR -t .
s . Pt A R A ; e e e e e e e——— .
n._~ \.w 4 \.\.l .-.P\‘
ol « . H [N,
- p—— -
».1 T END ..\\. R f i n . .
{pmpmrn b il o : i
PO TN A ALY T ;
H . (S Tl ‘30 :
b . N .2l H :
o e " . e
i { H m
P '
¢ ; i i
M .
| | b
H :
3 H
5 3 :
H 3
- m

sy

~

|

B LT R e T P O VL SR W Y

PR

Best Available Copy

-




R

APPENDIX C

ouTPruT




REFERENCE NO,®

009
009
009

009

009
009
009
009
009
009
005
009
009
009
009
009
009
009

009y
009
009
009

EAT TREATMENT®

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

9 19

19
19
19

IELD STRENGTH, KSI

147
147
147
1h7
147
147
147
147
147
1LY
147
1hy
147
1y
147
1hy
157
157
157
157
LY
1hy

ULTIMATE TENSILE

STRENGTM, KSI

159
139
159
159
159
159
159
159
159
159
159
159
159
159
159
159
159
159
159
1959
159
159

TABLE Vil
TABULAR OUTPUT - FATIGUE TEST DATA
SAE 4340 STEEL

o ok
FEiEis
wiaazen
15 68 10 4 51
15 68 10 4 5
15 68 10 b 51
15 68 10 4 51
15 68 10 4 51
15 68 10 4 51
15 68 10 k 51
15 68 10 4 51
15 68 10 4 51
15 68 10 b 5
15 66 10 b 51
15 68 10 4 %1
i5 68 10 b 51
15 68 10 4 5
15 68 10 b 51
15 68 10 U 5
15 68 10 & 5
15 68 10 4 51
15 68 10 4 o
15 68 10 b 5
15 66 10 4 5
15 68 10 4 5

T ieorcrves runour

¥ cerro

= Srr €CUT SHUET

CONDARY OPERATION
R NOTCH FACTOR*

SC
0

A\ WU WU oun

-t — — — —t —
- md b b ek . . »
= — — — — SPECIMEN TYPE

A\, G, B, B, BN
- el e b b

A\
-t

WNwun
—h b

5
51
o
51
5

o1

51
51

o emd b e  h
-— el e emd b

-— e b
- b b

-— o el el B ad e b -
o anb e b mld end e oA

")
e w -
v & 0
=) %
LI
o <« -
W [-4 " L
woow w zTw
a a W -
w X €
w - < -
O O » :3
- -—
a4 - zZ ww
o ol < we
> WW W o de
U O I «<u
o]
038 008 075 075

038 008 070 070
038 008 065 065
038 008 060 060
038 008 058 058
038 008 057 057
038 080 065 065
038 080 063 063
038 080 060 060
038 080 058 058
038 080 055 055
038 080 053 053
038 680 051 051
038 080 050 050
038 0fo ol7 oWy
038 080 ol3 oh3
038 050 ok1 ol
038 008 000 090
038 006 000 030
038 008 000 082
038 008 020 076
038 008 oco 078

ATIGUE LIFETIME

W
4,500
43,000
120,000
900,000
2,500,000
20,000,000
2,200
10,000
18,000
55,0C0
140,000
400,000
1,500,000
1,600,000
2,800,000
400,000
18,000,000
18,000
25,000
69,000
85,000
130,000




APPENDIX D

, COMPUTER FILE STRUCTURE
AND PROGRAM SYSTEM
FL.OW CHARTS




SRR I Sy Al S St bt i < s o e
= <

v
£y

Hi
Vs
1

; - : | /ﬂ

m FRA ; i 5 . )

i 8 R T TR Dodg Jog - N : ) ) K i - R

T i . - S I

N L. 'v“ 1 f)- D
Sa N3 :

: =T - N =~ - - - :

D 2% T8y QT T T T T - T ,

i I 3. ¥

- . _eersvc _

. - F— 1, —_ . - i ) )

; < 0= T - - h - - T T T B ) h T T

M T 0T Rosegmo, : S

| = . S - . . . . . S

M - - - - . - . - !
“ ,};w.. _ooQ o - “ | | -

— - - N — . . -

.. I . Ioe9vog  _ sewluis Nvrw ayors

Best Available Copy

M T
; L S - L s L ST ey GYAT
i o=t - - S - - oL DT o
| s lefpeR. I _ -
| CT T - o
; - . - - - 8 - N
i - y e e e T T L T T T T I It o o
- T T T T T
S 1
1 SE ot
i
! <
| : -
1] b

4.;nhum-.u




NE

M

2

i
H
:
|‘?'l

[N Y
3
O
12
8

’ |

FTORAGE LATOUI

- ARAZeh

2,070, v2, E A 1
Laaste .,
. . . -y - | . . I
o T
Cs L LODLDESERIPTIO IS —— /\'
| ) ! [ | Lt 1 | B N R R B F |
Ve
LEL o & 71708 LESCPTIONS
[ b ! [ [ R o ' : [ o L A
0 h»‘:)“
IR AL LerE  DESCRIPIICNS
{ rﬂ? ) ) i s ) ' Y T ) - '
NN
0 0‘0\\ /‘ A /.
-.“‘ l‘;';(\.()'f‘ . | ) 4 ! ' i ' ) l '
v " 7
1 ! ) | ' : ; i 1 ) H '
A_,_?_ . A ‘ ’”
[ | ! ] | ! ' ' I ) '
Aj o I4
1 i J 1 ' ' ! ' ) 1 \
6 47 7t
[ ! . ' | ' | 1 ]
B2 o z
i ! t 1 i ) H \ i ' { ' 1
s i [ t ) t t ! t 1
[ | [ i | ' i t 1 ]
i s ! ' 1 1
[ [ ' ' ! 1 )
(R i ) H \ ' '
L i 1 1 + 1
! t “' 1 ] l
H ' 1 § 1 1
. ) i ' 1 1
1 ! ' ! 1 1 f}
‘ ! ! [ ' ' N ! ' '1 | 0 t
| ' 3 - itable Gopy
. Best Available




Attribute Card Input Routine:

>

PLACS
ATIRIEUT=S
IN
FATN MoHORY

>y
GEARCH 113783
DISK PACK FO2|.4
ATTRIZULE
COTs

MASTIR
COs
OISE Paly/

STAGE ATTRIRUT
CoNs T 47

HALN WEICRY




I).". Tt‘x

Cands

JA)

‘D"\'J k":}

Data Card to Digk

‘:fi" [ 1
A

D ".i. T‘A_

CiLRD

?
END
oS
JO3

DECoDT A
DiTa CARD,
HECOHD CChus

ELCOUSTERED

(A

AT ekt R
R 1

h Y

5D C

T J03

AOUTLiS

DTS
t .LI:- L
At

-
P HONS}

Routinge




End of Job Routine

FRQI CARD TO
DIS{ ROUTINE

SCRATCH
DISK

A\ Cx

SORT
CONTROL ™

D- 4




FRO BED OF
JOB ROUTINS

CANTZ @)
R’J.\“. & IZ[ Al

WoRK
PACK

HEADINGS

COATROL

|

MBIAST OUT"
PROGRI

PRIKT

Blast Oul Routine




R i o 3

FR( BiD OF
JO3 RCUTINS

HG,-\E‘: IZ‘S b
VIORK
PiCX

SCRT
COJTTOL

FRC: PROJECT

RNGIRACRYS RAVIES

SORATCH
PISK

HIARANIGH
CiidI

Final Report Rouline

eyt
WONS

{3

PACK

PP
:)A'»l.\l
T T

WJiodD

COLTHOL

SRR RNV}

IENEP RS

e e A

s i e A i T T

e e b A T

e st
g




Unclassified

Secutity Classification

OOCUMENT COP'TROL DATA I‘!-D

Racnunty clasarireatia of tele hede ol ahatoart and peetesimd Anmetatian mse termt when the cvesitl topeert g hal ity

T ORIAIMA TN G AT TIVCUEY H1 arestare Anfhe.e: [;- A S ranet, o 2t
BOOZ + ALLEN APPLIED RESEARCH, INC. UnclaSSLflcd
4733 Bethesda Avenue G oA

Bethesda, Maryland 20014 i
TEPORY YILE

Mechanization Study of the Mechanical Properties Data Center

Traverse Cily, Michigan

-

Final Report of on-site survey
& AUTHOR(S) tLast name, lerst name, inttinl}
G. A. Kershaw, D. Crowder, J. E. Davis, E. G. Loges,
E. Merendini, S. M. Thomas

DSA-7-15489 914-1-9

b PROJFCY NO

this sapast)

AD 489 998

o

1\ wANn QﬂlLIYY LIMITATION HOT

ized without prior approval of Air Force Material Lab (MAAM-R, F.
—Klinger), Wright-Patterson Air Force Base, Ohio.

12 SPONSORING MILITARY ACYIVI\'Y

Defense Supply Agency
Defense Documentation Center
Cameron Statlon, Virginia

None l

11 ARSTRACT

The Data Center employs the IBM 1440 in the search and retrieval
of its data files, The files are mainlained on EAM cards but are
to be converted to disk during a search. The Center formerly ,
utilized the IBM 101 Statistical Machine and the IBM 870 Document
Writing System. The Center has data relating to more than

1/2 million material tests of metals and plastics. Use of the
computer has permitted the Center to cope with the increasing
demand on its services without increasing its budget by the same
order of magnitude,

P AT mems Ammmamn N et AP e AR e eeae 94 S e P i a8 T s S el e e am s 4 05

2 OESCTIPTIVE NOTES 1Tvpe of ragmrl and thehustvr dates] T

6 REPORT DATE Ta TO1a uo P oCAGES TA ND orF Rrry
September, 1966
Qa COHTIAACT OR SRANTY 3O Sa ORIAINATICA S RENASNY m,w'nrn-(;"“- T mmemmmm

¢ Ih QIHER REPONTY NOMS) (Any niher numbais that may br ‘lvutu-vi

foreign announcement and dissemination of this report is not author-

11 QUPPLEMENTARY NOTES v T T T e

UQ V'/u ‘ Unﬂnquaﬁd

Coruety, ( 14(<I 1o atiny

P




" R

E
] }
b
4
{
secunty Claseification
" © T LINK A INK B - (91119 _C“_—._
KF Y wOnBS noL ¢ w1 nNni.E w? LLINE wY
[P e '
P |
Digital Compulers | :
1
Data i
. s
Analysis
. .
Information Retrieval
.
Documentation
" i
1
{
' § . )
INSTRIHTIONS H
o AMIGINATING ACLIVITY: Futer the pame anild arlidtesr dmpased Wy arcntity clsesafio ptinn, neing etandnnd atatemenis !
ol the Wi tag, mube erfeactnt, prantee, Desgannent of 1o LIRS ’
Tetsng s VRt y ot ot erganis s ot o e oppeatates eptheg ) unngeng (I fatified sequerarers may obtain copres of this ;
the ey et peprast foan DO :
D RIS SEOVRAEY CLASSIEICATION Donter the ayey (2 7 ereign nanoane eanent ond digermyation of this I
Sl eranty i ntion of the peports Tty at e whether teapestt iy DDC s oot anthony sl . i
Tt bl Dt ve pnetuded, Woarking i o b e cond i o .
o Wl e ate ety e patatiene, W PR Geveroinent weive may ehtarn capins of . b
thie repnet digectly boom DI Oty quabiiied Dy it
S GEROUT Yot dewpera gy i specifeedan Deb iy naett shatl teqnesy theangh i
oot & Syt T, Trliaresa Manliat, Voo " ‘)(
prong s AN PETIINTN PRTRR YIS PP O s Phat optroed - - - - . .. :}
- Ko - b v b el b eyt aat fhanp 1 as oghe T & iy agene ies may ebian capies of this v
! gapron diercity o PO Orher quahitied nere B
v
LORERVROT IR Piter the oo plegs repan title s all ahall perest throngh :
Coagatal e sein ot enaen alnld he v Lassified, : e
Iy anean t he weles ted swithent « tasarty a- | .- 4 R .-
GYoiw perle arven an bl cnpt ate in pasentliesic S AN hstishinten ol thie repart i6 contradled, Ouale :
ety N TNTI Waeerd DY e - hall peipreat thesngh .
" ’
[INRAY ERUIR R4 A AN BN O BN v, enter tha tape of L
O A < il e Tl | e popeat has beeen toarmesfiod 1o tha (310 s oof “To hinical
[RTRCIN ] PERRTIVILITY R E trperng perted o ; S L ATETRTETIIY MUY I I ey b st b the pab e, v
Crvenent P b L 1 and enter the et e, af L,
O ATTE RN N ] e 1% aramet ) b settean /) s shevan an i Pl SRR EMESNTARY Serp hs " ’h“‘"’m' ~vplana.
oy Wt Varey Y ng ottt
otbtaen, shoa taek cat b o bt awec e Phe tivne of ‘I : ‘
e et ol oo o abcalate moeope e mernt, P2 SPORSORING ML ARY ACTIVITYY Foter the naone of i
. . | Ve denpetpaentnd prase b attier s Lahortary epencanng (rass - !
SR ATRIN . res . v [P N . ; | T
[ S AR TSN I TR W] e thes Sate F 1he enosrt an dday, Pt 4 rt b 1t mnar b amt develnpaen T donder i lr o<,
o et e o e el seare TE e pe P cne Lt apprars !
S gt e Date of ol Lt i ‘. ARKTRAC T Frter an ahateact goving a hreeef ameld fan taal .
. . o . toameney o the docyment adicatine of the separl, evpn 1hongh N
Tro MOBAL KM R O] TPAGER  The o e et Vot ey ale appear slecwhings an the hady ot techineeal e H
1 A - H n ! ST ves o, . . .
heed W e natien vn Poeee 1o e the oot TEaditieast epar m s teairesel, s cntianattn cheel shidl i
LIS w oty e At T atea, ||"k'
-~ v »oe N N - Y e v . ryemtine ’
I N A NERLEN TS LR B N O TR B LT U e gemtiee nf . ts Beghly desoatde that the abstract v clasnifeed regorts
erlven e e b ke oyt l B e tacaafimd Fach pasagraph of the aborgeer shatll angd wieh
W IR A SUNTESR SN ropriate, anter arnhicatien of the mplitasy epcqrity rlasady ating of the g
AT PO TR IS B N YT RMIPTYET EIR TR § under ahe h z Soeermart o the parcaprapy eepirvascated g T8 g, s e o0y
netoaa et { These 18 no bmatarion o the lragth of the sharea o How
L A A foeven the gappemrnd Bepaeh s from 180 pn 336 aoeds
. -' - o “\.-.---\ ICRL: c1E O REY WORDS Key worde ate techareally meantnpful terme
' ' t ot e Shat « har v aergs cet and gy b gerd me
L L 1 S A I A L 2 851 § R S b e et for catatoging the . Ry wooseite ries he
. Paov Sy wts hothe b A shad Ao osacary s lassifoatton ae regoeerd  ldenrs
“ IR RIPCERT I ETEN RTINS R Thve o foert moiyet cdel evapnatian o e pame military
T [ opreres staphie Do st may te qeri] ag key
FAE O WY I RO N I BNV B N R sepaet has heer [ rla !r;x' at!! he f vaerd fyan mde atinn of Lechng Al enn
N I T T T I TR TR ) Vo e avcrgnesrnt of T rntes andd veeaghre e aptinnael
ce R T TN T TR P
1 AT AP U N AT N Y F e
‘ - P I S T T B AN
e e e e e — ——- ——— PONSRA rmonan vt . ¢ i A~ N




