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APPENDIX B

DESCRIPTIVE STATISTICS BY TEST STRATA FOR CADAVER TESTS

The following pages give the sample size, minimum, maximum, mean,
and standard deviation values for each measurement variable in each of
the 48 test strata on cadaver tissue. The heading at the top of each page
describes the test/tissue/needle conditions. Measurement units are as

given is Figure 11.
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APPENDIX C

DESCRIPTIVE STATISTICS BY COMBINED VELOCITY

TEST STRATA FOR CADAVER TESTS AT 90 DEGREES

The following pages give the sample size, minimum, maximum, mean, and
standard deviation values for each measurement variable in each of the
12 test strata for 90 degree tests formed by combining results at the
three penetration velocities of 2.5, 5.0, and 10.0 inches/second. Mea-

surement units are as given in Figure 11,

Ccl



Z0

DESCKIPTIVE McASUKES

VARTABLE

L1.F2
12.F3
13.F4
164.F32
15.F43
16.F42
17.02
18.03
19.04
20.024
21.034%
22.72
23.T73
24.T4

25, PWORK
286 JNDHIRK
27.TUORK
2B.DRAGWI
29.DRAGW2
30.PHWORK®E
31.0WORKE
32.DRWK122
IELNDUWK

36 .NDWK 2

<1> LUBRICNT:ICRY*TYPE :SKIN*SITE: (LTAUTT-RTHIGH)

N

79
19
79
79
179
19
19
19
9
19
79
79
79
79
79
79
19
79
79
79
79
19
19

19

MINTMUM

- 85000
.42000
-55000
.32000
-67000
- 36000
. 58000
- 95500
2.5400
. 22000
.37000
27.000
39.000
101.00
3.1800
8.8500
12.240
1.7300
6.0300
17.000
£8.000
12.000
5.3898

5.1628

MAX TMUM
2.8500
1.7000
1.9%00
+92000
1.63C0
1.1700
1.2820
1.7300
2.£730
+ 50000
.67C00
188.00
268.00
404.C0
11.1%0
32.050
42.070
12.92v
25.100
41.000
82.000
51.000
18.294

17.776

MEAN
1.8235
1.0351
1.1061
+58304
1.0809
«63215
«86530
1.2495
2.5490
.33506
«48544
8l.051
115.43
236.16
6.8427
19.071
25.919
5.4134
13.652
26.025
T72.975
28.063
11.345

10.506

STO LEV
«56648
< 30419
«34159
« 13365
.21198
19175
-14159
17796
- 14848
.55536
«69996
46.835
€3.543
125.22
2.0074
5.61913
T.08601
2.1233
4.4€80
5.u332
5.0332
8.8308
3.1826

3.0499

STATISTIC BY GROUP (COMBINED VELOCITIES/90 DEG.)
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APPENDIX D

DESCRIPTIVE STATISTICS BY COMBINED VELOCITY TEST STRATA

AND CADAVER NO, FOR 90 DEGREE TESTS

The following pages give the summary statistics by cadaver
(#'s 4, 5 and 6) for each measurement variable in each test strata
formed by combining results for all penetration velocities. Measure-

ment units are as given in Figure 1l.

Dl1:
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APPENDIX E

COMPUTER PROGRAMS

The following pages list some of the major computer programs

written for data collection and analysis for this study using a NOVA

1220 computer system.
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"TPINIT"

A BASIC program written to initialize the directory of a data

tape and assign the tape number.

zo7s orif D01273,71S01]

ery? 0PIy TILELL1L,11,"IIRECT. LY
@79r [PUT "TAPE Q. = ", T021

6T 3F PRINT “THE TAPI Q. IS "ILT]
-
-

AT 4% 1UPUT v TYRED CROIF CHML T

785 [T Tia="" THII G0TOC ;?5‘;5
7762 3CTO 727

72753 TOm I=1 TO 127

e LET Dlil=C

75 NET I

¢z32 LEZT LlZ21=l

3762 LIT [021=39¢

C122 CALL %72,1.,1,1

211c FOR I=7 TO (27

gi1ez TTITE FILECILL,DOID
2137 T 1

2147 CLOSZT TILELL]
Z18C STOP

E2




"RTINIT"

A BASIC program written to initialize and number a result tape

for storing output of program "WCAL"

Amm =

smec i L01271,71501)

w7ye QBRI FILIC1,1),"LIRECT, 1"
2% 1HPUT WTLDT N0. = ", LL2)
man PoInT WTHI TARE
gaap (HPUT M TYRT (R IF 01, TIS
mrgr 1T T1S='t TEEII GOTO 204%

740 31070 77

4% FOT I=1 TC 127

e LZT IZ{I1=F

278 NEXT 1
cAgc LIT fL21=]
r737 LET DI21=¢

n17T CALL $C,1.1.1
Tr1o FOR I=Z TC 127

Ti27 MRITZ FILIi1, o1
s1at HzT I

7140 CLQSET FILZLL]
7187 STCD

e - 4T

E3



CALL 40

A BASIC subroutine written in assembly language to:
a) output D/A increments to control needle position
according to the values of IP, FP, PV, DT, and RV
and,‘ b) sample A/D channels 5 and 10 and store the results

in string array format in AS,.
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9

LS

b

D
IR ]
n

PRI IS BUL P T WEES ST
> n Py Dy )
3 ) — X O o

Be ]
L
NN

247
245
24Q
nea

~g

QE
(2 2r)
252
~cn
2%4
cce

neL

N SRS

R
oon 3

>

MV
a

2
29
AL 1) — 00 NN Ny ) e

AR

) n)
QN
e N

L]
20 2

)
O

Dy
IS BNV

(]
LD e

e e

(U ve S %o %o we 4 e

-1

RS
W)
wioipy e

~

J

GEIN L Y A oon

[ I I

—

"LLIB, TR,

e ey 10§D ) 0 ) M) D D ra

L3I0 0y i

CALL 40

CPZCIAL JZZDLZ DPOSITICH CG.
ITIAL "C”-T““: TiLal PC
VELQCLITY, [TZLL TI.R, TITT
STCRA3T ATTAY L \,A.IOH
LTLTRVLAS PoursT
TR,Pv, LT, RU JUST LIKZ
ol LIlg
LT
» 2
,7° JOUTILL ¢ SnPLIT Tid
e 5 ET0FD i CZLaY L03a=
o
17
H IJZLL Al
¢
JSAVT HCLF OF 187 Y
JOLSAZLT LLUTETFUP TS
)20
s, §TONE
s21
25701
,C¢
ySIve
S22
)27
»7 5 SAVI CaLl PT®
JTIPLAZI (ALL PTT
HERRCHE B R )8
JRVTO rucrmimiTIug
JEAVI ALY QF &TTL
j1mE2 TTAYC TC STaF
JSTITATT LoCcaTICN
s CF OTITTLLTION L
327=0C 0 Laugt e ot

E5

CaLL

OF LaT

Z consT

- trm
CAT

Sal

CFL CF

-

U3

- -

CF + CF

hod

VZ

-

S

Ay
L RPTUITE

joel

CATIFE TH

42 3U7

INNPY

-
)

TP

roar

v o

A 1 et
So LilZ
P,

. esdd
o -
lLermiizuTe



CALL 40 (continued)

fel S13TL 1.1 ;
284 163 1, TACY ;
3 Zta TLPY ;
%4 LLa 2,048
237 ALI 7.2
ozE £TH 2,70 8
27 SYIEL £.7 =1
i cTa 7,077
1 e A 72,C7TP8
2 €TA 7L,TLAS
a3z L& 7, CEL
Xy s 7y’ ;IuITAlL [ICTIZUZNT FOF ELOV START
- H A C:‘
JFF
ne LD& 1,17 ;
72 JilP .2
s fTa 2,TEC ;
211 2ACH: £ca 1.,IaClv ;0UTPUT TC 0TOF
212 £0CZL 2,2 JOCCTDMINT POC 2V
a1 c AT 2,1
214 J& LY 3412 T0 LEiav LOC?
i1e Lis 2,IZC ; DOCFPEMEILT PUS 3Y LE
KRS T AN
27 UL 2,7
12 €Ta ™,RVS 3 §T0F I PVS
e £z CTRS
ool JiiP 3ACH
21 LIn 2,C77 JCTT = SIZMENT N
o o)}

S

2

. ]
JM WOV UWO I

~

W

~
D OONnOO0
H .

33

..

cTrTZ L CTF
’ ¢ JETORI I CTFS ALSD
»ITC JIEC = DECT /¢
22,522 JLTC = 0 2
He1e]
, 3TEZETOTI PQINTErN TC STTING
)
;PUT 70 I..C FE3
2,0
2,IACY
Sl 2,2
J2/& }PTUETTATION
207 2, LACT
58 T 1, LACY
ce - 2,2 3ACE = -2
40 .1
! 3,2 3 SAVI AC2
40 LY 3JiD TC LZLAY
347 2z JPITRICVE ACS
24 2LCCP: e JLCUT PIUZTIATING 2727
e ™ e
244 TLES 31T FLES = -]
4 CrzLl 530 7O CIZLL TOUTLUE
LE 2,° $LLAD ¢ OF TIPS TO FEZaCh F?
A n,77¢ 3100 DIUZTTATION LGOP
’ 3PTETORE CALL PILUTET
aFec JiDoverT
ITC LV LLa 7,7
A (2l M,7L0I7 HESIS= e LaTA
s Pl
s I 2,07
77 20 LAl
287 oI A0

Ta



CALL 40 (continued)
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Jiim 2,
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-~
L0

BhS

(8]

-

CTIoN i

-—TA
Tl

O o

[§

'R,

&

c.

&

LSS
.
o Ll e
U, Qe
2. OO
I 3
[P VI 7))
o C. -
o G
(PRI

ey
LA
77

—

id
\

.
:

38 €277

23

<)

JELL

U

LEEC

.
L)

N

ol
o EC

[
o — Q)

IR R SR Y

e oo

e ee ae Uy 1 UL

e o

) L Uy

6888

)
(Y]

Qi
o
O

AVE POSITION

seuTRLT

&

2

-17‘,!‘7
1220

-
N

2V

472 L
|
e

!
‘

CHAL

voLT

1

"

, TACY

L, TACY
N

2,
2,12
o+

05
TA
D PR C*

LCca
@eal

LIA
cr
JiP

-

.
N

oI

s
w7
e
47¢
are
art

ez

[ RSP AN

-~

CCil+

s
4C

==

2’

1D Vo

™ o

g Y

’

~

<1

1,7

LA

-

IS
(49
J

w
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ISR J“
DI I
4N oq

By

LB SR A
(3 NY = 2V

DY Iy Oy ey i )

N
Q2 NN oo

Ry

B

~

~TER

Do~ g
o~

I
B A B e R N S

E

SRS IEAS B

48
S

FERE N S SN
QN

NN rain
D]

RO

>
h

)

I~
NN

5
noas

p!

[

i
b

I
N
n

nre,
e

(m)
>
ny
.

Sy e
S P

RS

N N o R N

<
)

> o

s

CALL

H POSITIQN 3Y ¢
H °TE
5JUP TC PETRACTION LELaY
3 TIPLACE PTT
5ICNL UITH FEITFACTIQL???
! HeIe
.~ ~y NOYEREE rere . -
T2 3LOUI SANPLING UJHILE ®zTr
ole 30C = TQUT TIZTFRRCTILS PIT
Ve o .m0 Pol
2,Cc27 JYZS - TITTRCT 1022 MOFE
- .o - Py F—
2,7C 5ETCTZ I TITTACTION LOO®
2,2 3 = 7
%, TOSTT O CAMDI TN v oA
- - ’ LSl AN NN TR
[ACY 5 SELICT TR 2
TE&CU ;CUTAUT @ voLTS
2,2 sace = |
~ . - = ~ PP
2, Lat S EZLECT ITA CHAN |
- . P .
! 3CCUTILLT TICTPACTING
2,87CR: sVES
2,27
2, 5701
2,21
1,1 3PUT CUT 1 VCLT Qi [TA 47
1, TACY 570 LNCICATT Zil OF T=gT
1, IaCY
=i
2
T
2,77
A ey r, . ipem e fe
9 SUARLT TINT G SaliPLING
2,7 s ETCTZ I ZELaY LocT
- - i - ’
(SR
kelaskali]
=

40 (continued)

5L04L FITF
5 ETOFT
;e = 2

E8




CALL 41

A BASIC subroutine written in assembly language to convert data

points stored in string array to floating point format numbers for

storage on LINC tape.
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(D 2 O N -
TRIRTEURIES

N> N —

[V ]
v wn
o

257

HIVRS
2
n

5
W
(5]
w
(22}

3245' 2S222EARSAY:

"3244'312720 -
A7247°'2332937
22252'331429
@2251' 151222
73252'35€ 427
02232'0062¢!1 -
00254'22633 2%
A@255'¢ 20424
272S6'125129
@2257'1332049
23262350421
20261'22837¢
C73262° 12243¢
22263'125112
R2264' 2372422
27265'10237¢
BC268' 32620453
20287004222~
22270°'33941!
22271'225377
32272'192408
72273'125113
72274'090432
22275182223
@227 5'226224S
£0277'226032=-
2293 22200%-

Az3T1'e@2eRd THY:

CALL 41

iy

2,PTi
£ RTU

TA 2,8.2
LCA 2,8,3
MOVER 2,2
STa 2,YEY
JER 3.GZITV
JSP 2.FIX
LCA 2,WHY
MOVEL 1,1
ADD 1,2
STA 2,URY
LA 1,-2,2
St2 6,9
MOUL# 1,1,8HC
JMP 0*2
ALCC 72,3
JSE 8.FLOT
JSE 9,.,PUTV
LDA 2,%HY
LA 1,-1,2
St3 9.9
MOVL# 1,1,8NC
JMP +2
ACC 2.0
JE2 e.FLOT
JSP @.PUTV
JiMP @RTN

Z

v n

t

P

E10

41,88, 1,F0RCI(IY, CISPLACTIZIT(D)
S CALL 4l1.AS,ILFCINLICMD)

3JAC3 = aADDP OF STRING
3AC2 = 3YTZ ALCR
sAC2 = YORLD ADLR

JUHY =

YORD ADDR
5AC2 = WOFRL ADDR
JUHY = WORD ACDR

s CHECK SIGN
3PCS RESULT
JUES, SET ACZ 70

JAC2 = WORLD ADLR
JZERO AC O

JCHECK SIGH
JPOS PESULT

JHEG SET ACZ 70 =|



"PGOH

A BASIC program written to request and store basic test infor-
mation, establish initial needle position, calibrate force and dis-
placement signals, control the injection process through the '"CALL 40"

subroutine, and store digitized data on LINC tape using CALL 41 to

convert data to floating point format.
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PGO (continued)
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PGO (continued)
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R T on e T B NS |

O D ‘-d 1)

6220 0 0) ) M 33
SN QA gy (O 8 gy -

RO e

2
1 N0

I kxxADJUST HIILL

PGO (continued)

LIT Vv3=03

I‘-‘ Ql“-"g‘\l' W‘“:Y L—‘F v9=1
IF Plz=rgst TEDD LZT vos=2
I7 Yo=3¢ THZI! 30TC 0972

LET ID1=1428.2C
LIT D2=luT(TLEI%DL)
nE xx%3IT NIALY FOR TE
PRINT "Mi0UNT SPICINITI Il
LZT a='y

T POSITION TO SHIN SURFACE#xx
IS L=l THIN 30T0 122

» 3070 1843

IUPUT "™IET SHIN 20SITION? ",aQ
IF AS="Y"™ THEI! 3070 1042
30TC 1158@
PRINT "PQSITION
ILOUT "ADJuUSTMZIT

M

INDUT vT,2,02 2v,a
Ags"E" THE! 30T
AsswZvw THIZ! 30T
Ac=rraor 20T

[N R=R B e I

u)r-uAHHI«I

INPUT 2

I7 ALs"' THZN CCTO 1112

IF AS="S" THEY GOTO lZ47

3070 1¢9¢2

LIT $9=ARS(E)

FOR I=! TO " §TZ® S92
LET A=sa+Z
F A>2770 THIN 30TC 1242
IF A<=270% THI] 3070 1448
CaLL 22,1,4

S PRINT a7

30T0 17297

S LET G=7

CALL 21,12,3

LET A=11T(A)

LIT H=A

LIT =2

PRINT "SKIN CONTACT AT C/A= ",H
IF Ul=l THZJ 5070 12353
LIT R=INT(E-C2)

IF Re-202¢7 THI] 53CTO 1217
17 R>22E82 THZI 3070 1212
3070 1223

PEINT "CAINOT [0 TESTY
30TO 2165

" T4 k%x%GIT START POSITION* %%

SN

S PRINT "L/A= ",A
7 PRINT "INCHZIS BACH FOR START POSITION "

INPUT "UST 3E >=.2  ",¥l|

I¥ KI=CI1>11¢2 THIV GOTO 12S5¢
'50"0 123”

=INT(H+H1=%L1)

I= ¥ >A THZI 3070 12453
IF7 H<a THEZ! 3070 1278

LET 2=1C
3CTOQ 1230
LZT 2=-17
IF ¥Y>2072 THZ! 3CTC 1292
30TC t21C
PEINT "TOC Facv
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P el e
D G (D0 ) ) (D !0

INBUT "REPOSITICH SPIZICIMEIN? '",afg
IF A=Y TEIDV ZCTC 2zi2

3070 1232

CaLL 22, 1,4

IF 2> TEI! 3070 132C

I a=<i{ THZ! GCTO 134%

30T0 1338

IF A=>X THIZI 3CTO 1348

LZT A=A+T

Z0TO 1312

LET A=I0TD

CALL 2351.,4

RI7 **xxSTT UP PAPAMITERS FOR PENEZTRATION

7 LET

PGO (continued)

N= A
ws A

1268 LIT RE=INT((2=R)/2)

1372 LET S=INT(.5+2309.29/E091-2C.264)
[37€ LET T=INTCELIL1I/1)

1387 LEZT UsINT(.5+309.07/50101=-22.264)
1388 LIT RP7=2%R6+T=1230C

1397 17 (T7%&)<QS THI! GOTC 1403

139 3070 23382

1422 PRINT "REALY FOR TZST?

1405 PRINT "L/A= ",A

I

[ U O U
AU A L oy OV I 5
DU A YT p A

P2 IS TS B BU BN RS BN Y6 JRYG Bies]
2

—
wr

1545
1552
18835
1362

UKt
(
[

—

BT T N

Ghes (0 F

v O X
(RIS IR & JEYG JEY0 IS SEIND B IS BeN

L2 i Ay 2 n

o

- et bt b beb e e sea ea ba

Ov v OV Gy ON (3 () b (1 LY

1

et

y -
o

LZ7T

3070
LIT

© e

LEIT

1070
Y =

FORa

e

L

v -

[N

e lob B¢

LET
LET

1 -
Lol

v
-l

LET

RV
= = B I
g

0 g O g O
]
U o

.3

™
IT TISCI,2)= o THI

"

Y

!‘Xj

"TYPE 3 TO BI3IN P

S IF AS="3" THI CG0TO 14235
IF As="aA"™ THE! 5070 155C
S 30?0 1412
ZM kxR [0 TESTxxx
CHLI- 42,Q.R 825,750,328
CALL 23,7.,3
I[NPUT "XEIPER?  ",AS
IF As="Y" THEHI GOTO 14723
IF As="N" THIZ! 30T0 1952
307TC 1443
P k% UPDATE DIPECTORY *xx
LET DL21=CC2]+1
IT TlsC1,271="<SK™ THE! GO0TO 1577

30TC 15153
CL6I=DL&l+!
X1=380C
1523
Clal=oral+y
X1=IEZ
152
‘CSJ E[:J+1

<2 VRITT DATA QL) TAPEmxkx

by "—H-_ A"— " s-,'u qa-‘pv -
1o=4

9=

:1-('1-9)/9-@"?
P2=INT(RI/NS) -
R1=(P1/112-22) %19

0

‘3
N O 0Oy — 1

"

A=y — 0

—-—

9*(1/( 2Tx =L

"
b

'F(|nnn*1 oy

El6

T o=

RAKEL LS

BICTURE", AL

LTS O EACE

=

913

I STZRIC FOR ZacH

CHAINEL™



PGO (continued)

1825 LET EZ=22/1777
162¢ PRINT UTHIS IIVIS AZJUT "IS™ HSIC 3ETUIIN PINIT. PT"
1635 QPR3 FILILI, 11, TZET, 1"
1855 CALL 30,1, CL231,1
166C YRITZ TILIC(11,7%
1565 F02 I1=1 TO 12
1676  TFITE FILECL],E012
1675 ¥IHT 1
1887 YRITE FILEL13,H,3,4,Fsk, 003
1625 TRITI FILEC13,0,%,5,7T, 0,09, 36, 27,P1, 71,29, E8, RS, C7
1687 TPITT FILEC11,§18,°1S, C1 & TIS, 1S, LIS, P1 S KIS FLS
1695 TRITE FILIC11,Y5,Y2,¥3,74
1767 CLOSE FILECL)
1735 DE{  xkerskFIND NEDXT AVAILASLT BLOCKmiokiokk
1718 LET F9=7
1715 LTT [o=7
1728 LIT 220
1725 0P FILECL,11,"IaTa, 1"
1737 CALL $1,1,3,1
1735 CALL $2,1,3,1
1747 LIT Z9=¢
1745 LIT Fe=C
1752 LET Dg=C
1755 FOR 1=25 TC 25 STEP €5
1767 FOR g=-2 TO 2
1745 CALL 41,3%,1+J,78, 18
1772 LET FO=79+(3-A35(J))*FY
1778 LIT 29=I9+(2-ABS(J))%D8
1788 UIXT g
1785 LET F9=FS/%
178 LET [9=09/¢
1765 TRITE FILE011,75,19
1387 LIT Fo=a
13¢5 LIT [=0
1210 WEMT 1
1215 CLOST FI
ORI FILI(1,31,"TEST, 1"
caLl 31,
ess eI
7 "1=3-
LIT ©{2l=rl21-v
RI: #kxFINISE CIRICTORY COLT WORDxkx
IT P1I=US7M THII 3070 1883

<
-
1227
1828
1237
1228
1247
1742
1337
1833 LZT vi=2"
1542 GOTO 127¢
1243 LEZT Yi=17
1572 LIT Z1=I1UT(ELZD)
1275 1F Z1=>17 THI! 070 [ZE:S
1582 3070 1257
1825 LET 21=7
1893 LET I=CI(11+3 :
1293 LET C{I1=1200%C031+X1+Y]+21
19202 LET DL2l=2-!
19085 PRI =x=UPLTE (JET LIRECTCEY Ol TAP Twxkx
1867 GO0TC 1%€9
112 CP3y FILEZCIL11,"IIRECT. I
161S CALL 20,1,1,1
1227 702 1=C TC 127
ige3 TRITC FILIOLIL,ZOID
1337 NZT I
1925 CLCSZ FILZCLD
1227 £7TCr
1$47 3070 1967
1$45 0 = IF Vsl TEST ST DONI OR LILITCIDw#x%
93 LT
1935 LZI7

E17
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PGO (continued)

_<<79 "’ :
17 aS="y'" THI! G0TO 1¢S3
LET Ul=2
3CTC 1625
LIT Vi=l
CAaLL o7
CALL 23,1.4
LET A=4+13
17 a=>2070 TRIZ GOTC 2f1”
3C0TC 1897
LZT A=200°
LZT 11=2277
C4LL 23s1.4
PRIUT "IL/A=
PRINT "™MiovE =i

NpnuT vTYeC STATY FOFR UIMT TIET "LAS
1T AC="E" TKI:! Z0TC 2737

30TO

Px TIET!

LET

® Cii 17 TaRPT FlLL=x

I THZ, 3I0TO 22F7

! THED 3070 2737

3

1 T MDY PZIET. VILOCITY? ",AS
1T ps=""vY"™ TEI 3070 2%¢5

307G 212C

INPUT NI UVILCCITY= ", E(¢]

1T Z8Is1y TED! 3070 2763

S3INT

°PINT UPTIETPATICH VILCCITY= "MZIISI' INCHEIS/SZCM
LUPUT "MIF Qi TYRI CR ",AS

IF &8 207

30

I:

T

3C

12T

LET

i7

T

= =

= g

3072 Z13¢

o2 w%%CAIICT D0 TIST - IV CISP. OF POSIT
PRINT MIT SPLACTUIEI!IT 02 RZIPCSEITICI SP=CLuzu"™
IiPUT z QR T ML,AS

I7 as="I" TUZl 30TC 2193

IF as=s"p" THEI 30T0 221¢

3070 2177

2Tt xxxE] DI SPLACEZIE] THrxkx

111P0T " Ci S?LFC‘“‘?B.‘ (1rMy= '",cfgl
LET D2=z(81xZ1

3070 1124

PTM ks IQVEI SPICILDdm=x

CALL 235154

IT A=>2327 THZI 3070 22238

LIT A=a+l0

I0TO 2213

LIT a=2¢77

CALL 2251.,A

PUINT "RIPOSITION SPIZCIUEIM
L gemmrTy = T Ty TS T A MLy -

InerT TYRION THIZD RITAIVUYLAS

1= AmOSoT

o7 Ct =0nan

- o AFE2L
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PGO (continued)
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"PGET"

A BASIC program written to retrieve digitized force and displace-

ment data and output on D/A channels 0 and 1 for chart recorder or

oscilloscope display.
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"PGET"

mAS 25 okl TECLE LA TAR®msx

m1a 2oy *xxxDPO3RAL TO SITPIZVE ZITLE PIHUITPATION LATA%xxx
M1S LET 25=2527

M2 CIM FLR91,PL125]

725 DI ASCLI,CC1273,E01233,813061,711s081,C180221, 713041
222 Tl 1sC12l,L1sC1ad,82802),¢82s(161,P1 2021
M 2S5 P2INT "LATA SEQULC BE QN TARPE WNIT 1"

340 PRINT

M4S PRINT "TYPE D FQOR DI®ZCTORY LISTLUG™

ARSP PPINT "TYRE 2 TQ RITRIZIVE CATA"

MSS LET K9=¢

A2AA INPUT ™ [ OR 2? ",AS

Me5 IF As="[" THEIN 3070 378S

M77? [F AS='"P" THIN 507C 222°%

7S5 3070 27693

a28@ 2EM *xxxx[ I ST CIRECTORY*xxxx

7985 LET X=7

297 OPEN FILEC!, 31,"CIRECT,!"™

21985 CALL 9a,1,1,1

2172 FCP [=4 TO 127

Nnas PEAC FILZC[11,C011

19 U=HT I

7115 CLOSE FILZC1]

212¢ IF X=1 THEIN 30TC 2274

7125 PRINT "TAPE [NO. L{Z1' CCNTAINS "LC{1)" TESTS UITH “CL2]" BLKS LEFT™
@127 OPINT "LAST BLOCK USEL WAS "DCQ2 -

2135 PRINT ™ 3REAKDQYN QF TETETE™

a142 °°INT " M0. OF SKIN TESTS = D4l
A1 45 POINT " MO. QF SKIN/MUSCLE TISTSE= "ODL5]
A A BRINT " M. QF SYNTHETIC TESTS = "L(61]

2155 P9INT "THE FOLLOWING LIST GIVES THE CODE WORD FOP INCIVICZUAL TESTS™
716@ PRINT "COCE IS € CIGIT NIMBER - 3B3XYZ"
21845 PRINT " YHERE: 3pBE=SLK M0. FOP TEST [MFQ."

1773 ORINT ™ ¥=TYPE QF TTST(l=CSKIN,2=8/t1,23=8Yl."
7S PRINT * Y=2ANGLE OF PENET.(1=99DZ3,2=45LEG)"
MER OBINT M Z=VELQCITY QF PENET.(INT(IN/SEC.)"

#1888 LET Cl=INT(LLl11/S+1)

2194 PRINT

2198 PRINT

2773 F02 =1 TO CI

nars LIT J=1+3

M”12 PO [M-"LLJY,[+C1"="C{J+Cl 1, 1+2%xCl"="LLJ+2%C]]1,1+3xCI"-"L0lJ~2%C
11, 1+4xCL1"=-"C0J+4xC1]

M1S NEXT I

2222 30T0 224S

2228 P21

P222 2% *xxxnQETEIIUL [ATANKXXXK
#2238 INPUT "Ll SPLAY POINTS? '",AS
2249 IF As="Y"™ THEN GQTO 22532
A24S 3070 2255

2257 LET K9=1

2258 LET K=]

7268 LET Q6=3

MES 30T0 27397

227 A INPUT "CQMPLETE LIST? ",AS
2275 1T AS="VY™ THEN 30T0 2522
M2A LET L=7

4295 INPU™ "MHICH TEST {I0.? ', TI
229@ IF Tl1=3 THIN 3070 72527

265 LET T1=INT(TD)

3322 LEZT E1=CCT1+9?

7238 IF E1=2 THZI 30T0 7667

2212 LET EI1=INT(EL/1722)

E21
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"PGET" (continued)

315 O0PEy FILECL,ZI,"TEST, 1"

3227 CALL S@,1,El.1

#3235 RzZAl FILZC11,U9

A33% FC® I=1 TC 132

?22¢% PEAD FILEC1],Z012

2243 MNEXT I

A234% PIAC FILECIILELLG XL FLL 0l

#354 PEAL FILECL11,Q1,21,51,7T8,V1,1i9,26,P7,86,F2,E9,58,75,C7
72355 PEZALD FILEC1),S18,P18S,C15,T1S,813,L19,213,835, €28

7267 CLOSE FILZC1]

72365 PRINT "TEST N0« "TI'™ AT BLX I0. "E1" ON TAPT "[(2]
2379 PRINT "CCNTAINS CaTA F20M:"

2378 LET Pl=77

A322 LET 37=2INT((36-"S)/NF)+1

2385 IF =031=3 THZ! 3070 743%

AIF ORINT " CATAVE® NO. "EC3)" TAKII ON "L 3'/vEC21m/'P]
a3Qs »oInT CATAVE® CATa"

2447 DPDRIYT ceemccccccca

428 PRINT AGE= "z(41v SZX= "glav PACE= "Pl3
26172 PRINT TTez "ZCEI™ L3S HT= "E[T71'" INCHES"
Aqls PoLyT CATA TAKEN "EILSI"™ HOURS AFTED L[ZATH"
A427 PRAINT ¢ CAUSE OF LCEATH - "CIS

2425 °2INT

a427 3070 2452

2438 PRINT "SYNTHETIC TEST USING '"Cl3

2443 BIINT

44 ORLYNT

24372 PINT M TEST INFORMATICHN"

24355 PRINT Sescscenscnnncsas’

3467 PZ1HT TYDE QF TEST= ', TIS

Z46£5 PAINT v NIZIELLE TYPI =~ ',Nl¢g

473 PRINT " LUBRICANT = ",L1S

Ag7 S PRINT SPECIMEN NQ.= ",S2¢

Q487 BOLNT v SPECIMEN €£17E= ",S8C%

YIS POINT

AYgeA P9[N T " PEMETPATION UVILOCITY= "=(31" IMCHES/SZC."
ALIE POINT PEMETPATICH LCISTANCZ= "TL{31" ILCHES"
AR DOINT PETPACTION UZLOCITY = "E=[141' I{CHES/SEC."
T5AS ORINT v OJILL TLUE = "Z01L1" vssce”

As13 poINT ¢ PTIETRATION AN3LZE = "Dl [IZEEES TC SUPFaACE™
ASLE IF K9=1 THZN 30TO 369¢%

7527 IF L= THIN 30T0 2255

7S2S 3Q0TQ 25772

2823 R

782s 2z *xkkxCOPLETE LISTINGxxxwknx

AS42 LUPUT "CCNTINTQUS? *,AS

AS4% [F AS3"Y" THI LET 12432

ASSA [NPUT "ETARTING 4T TEIST Q.= ", T

ASEST IF TI>C01] THEEN 30TC 25a¢

A%R2 LET L=

3070 7229¢

AS7A LET Ti="l+]

ASTS IF TI>CC1] TYIN 30T0 2672

AS8¢ IF Q26=2 THI 3070 2594

AS8S 30T0 4417

AS9¢ £O° I=] TQ 5

Ases  IPpyT

2600 HEXT 1 .

MEAS 3070 7267

761 [PUT Al

7413 3070 #5573

2627 P

7628 P o axkmk QAL NE'T [ATA TAP Dxsmxxx
7637 ®2INT Y LOAL NI LATA TAPET IF LrSierre
f835 PPINT " MAKET SUPET TADE [ TINSIONELDY
A§4A [NPUT MTYDT P THZ] 2TALY™,AS
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"PGET" (continued)

IF ag="T" THD 30TC @858
3070 7643

307C 7740

PRINT " W0 fuCH TIETT
3070 2282

[NPUT AsS

S PRLINT

PRINT
pELuT con e
3070 7745

S PEY x%xx JEZT CATA POINTS xxx

CPz FILZICL,2),"tAaTa,L”
LET 3=0
CALL S1,1,2,1
CALL 97, 1,Z,1
PRINT "THERE ARI "I9" DIUETPATION DPOINTS I THE
PRINT "TITH "I MSEC 3ETIES 20rnTE"
FCR I=] TC =9
®EAL FILEC1YLFCII,2(1I1

UEXT I
CLOsT FILEL!]
ES

INPUT "TYDPE II] PAPER SPEEL? ", §5

LET Z21=(123*x=8) /5%

PRINT "FQR 4 PAPER SPZID OF S8 THERE TILL 3E "I|

PRINT "MSEIC QF PEZAL TIUT PEP i OF 2aPC0w

LET 22=(21/1272)/5091

PRINT "THIS (ORPESPONDS TO "Z2' [NCHES OF PTUITFATION PEP il OF PAD

CaLL 22,1,°201]
CALL 2Z,2,7C11

BRINT "TURN O CHART PICOPCER"
[H2PnT "HIT (R THE!D FIAZVY,AC

IF ag="" THTY 3070 1177

4% 3067C 1153

FO® I=1 TO 29

T H=2x]

ALL 22,1,9011

CALL 22,2,FC11
HEXT !
CALL 22,1,2C11
CALL 22,7,FC 11
INBUT "AZALl? ",AQ

[F ass™y" THD! 3070 117
0

E23



"BDED"

A BASIC program written to retrieve force and displacement data

points, compute force-displacement and work values, and printout

results on the teletype.
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"BDED" (continued)

E Pal ‘T NEIZILZ CaTA®R::
mTis 21 ROGTAN ¢ PIUZTT TATAY
na2° MLY AllD COuP "A‘ UZs 70T £ 3UILLD UPID)
2SS STAj TORCI(2Y, TID OF PIAN(2), AIL 1M PIIRT(AH"
s «17T ALSO CCMPUTES VARICUS VALUZS OF VORHY

T35 a%
7 ob!
I PLaS)
5143 rL1273,C0133,815063,R18051,C180223, T804l
"3 @i,Lla0173,80:023,5220161,P1202])
2L 5 SHQULT 3T 00 TAPE UNIT 1T
s ¥cynd
mres © TR CITICTORY LISTIUG™
et r A " om0 DITTIZVI DaTAY
=73 LIT
arze 1NPUT
PToE 1T 8 g
meT IT A g
m292 2070
.‘vlﬂﬂ =T ”—OEV""“"*
7178 LET 2
7117 gPZ: FILITLL2Y,UIIRICT.IY
1S Ca ¢ !

£CIl

TO 7297

T Y
v d

C“ vezt

TR

.00

N
n
R

‘W'Y 'd gy g e

71 AS
~177
7178 ®
mian P__
r";;; b= ::}?G."
“;C; ':’;"f':-‘ " 2= S/, 22 YO
mez PRLLT v T23,2=45035)"
ppre DRINT M z 371N/ SICO"
pans LET C1=INT(IL11/5+1)
;1"213 DQTYTT
Pg1S BRINT
pooz FOR I=! TO C!
m23  LIT J=l+¢
t233  PPLuT 1MevIlilil+ SO enLLJeClT, 14241 =" TLJ+2%C1 1, I+2xC1 =" TIJ» 2% C
13, 1445 Cl =" TLJ+4%Cl ]
4235 HETHT 1
0347 3070 7763
w45 P
1257 2@ sseskRDITED .
Fese 1uouT "CALCULATE 2 , 2
npas 1F meetve THE 20T
w053 1GTC 2273
m77 LIT ue=l
7% LIT K=
MmEZ LIT Q4=
g3 3070 2113
SOLuPUT UCONPRLETT LreT? ",ac
2 1T Acewdn TET 2270 TLIS

E25



"BDED" (continued)

LET

pa3 TEZET N0.2 "L, TH

I 5070 482

LIT Tl= (T1)

LEZT Z1=DlT1+61

17 Zl=¢ THIZN 30TC 73:ZS

T LET El NTCDI/1TEED

7235 OPEI OTILEC!LZI1L,UTEST, I
2347 CALL 9 al;_.l.vl
72243 TIAD FILEC!ILUD
0332 FOR I=1 TC 13
0385 PEALD FILE(11,E011 .
P20 NEAT I
7255 RTAD TILIOLIILHILGL HILFG,ULLUL
7270 OTAD FILIC11,Q01L,P1,81,T2,V1,015,76, 7,36,
7373 2ZAC FILECL1I,LS1S,712,C18,T1s,iils,L18,P1¢8
7392 2ETAL FILELLLLYOL,Y2,YC,Y4
£33% CLO FILEL!]
AZZ4 1T VG=3% 30T0 7391
3327 IF Y2=9¢ 30T0 2351
G322 IF V3=59 GCTC 2351
2389 IF Va=3%8 3070 2391
792 I0T0 7384
2301 PRINT IZIOIva"Ti' NOT A VALIZ TEST"
A392 3070 S48
2394 LEIT Pl=77
S3%5 LEIT 57=1UT((36-RS) /190 +1
Asrs 1T 9=l THII ‘;O?C 7867
7405 IF L= THE! 3070 €373
C4l”™ 30T0 2455
7415 DIt
7427 PTM skksxx COPLETE LI STING®xkkkx
2425 INPUT "CCHTIHUOUS? ",AS .
1437 IF AS=s"Y" THIZU LET Q6=2
A43S INPUT "STARTING AT TIST NOe= ", T1
2447 IF TI>DO1] TED! 507C 425
2445 LET L=1
£457 3070 ¢ltiS
72455 LIT T1=Tl+!
cand IF TI>DO11 THEN S50TO 25238
C4ct8 IF Q6=2 THEE! 3070 7445
247% 307 475

I

T "
2475 INPUT AS
8487 30TC F44S
24935 BRI
7497 NEI #exxxL0AD NE! DATA TAPE*xsokxx
34935 PRINT LOAD © T LATA TAPT IF DESIRED"
S0 PRINT T IIA’I- SURZ TAPT I§ TIusicuzov
3385 IUPUT "TYPE R WHEJ REALY",AS
2510 IF AS='"R" THZ 30T0 7527
AS1S 30T0 €575
rs2s 30T0 2872
7325 PRINT " !0 SUCH TIST"
78237 30TQ 22325
7825 IIPUT a2t
Zs4ar
7348
3:5‘} " oo
7383 Z263
5¢7 TE %%xx FIT DATL DOINTS *xx
2568 QPEY FILEC],32,"CaTa,l"
@577 LET 3=7
73735 CALL 31,101,321
7887 CALL 37,1,2,1
73T [ TT T8=17
J7EeT FoR I=f T2 ED

E26
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"BDED" (continued)

SEAD FILECLLL,FCIL,2(1
T 1
CLOSE FILZC!]

TTi okxx 3IT AVG. FORCI SIFORE PEN.xxx

LET Fl=Flv/2C

PE!  xxxSZAPCE FOP MAXINU FORCI IN LST
LET X8=.2254

LET X7=.22x2.8

LET F3=¢
FOR 1=2 TO IUT(.E*EI9)
IF FOI)>F3 THEN LEIT F2=F(1I]
NZT I
LET F2=2
LIT P2=¢
FCR I=2 TO =%
IF FI13>F2 THEN GCTO @775
3070 2729
FOF J=1 70 27
FOFII)>AZS(TLI+JYY TEEZ! 3070 £72%

T

I I1-7F1)<.S%x(F3-F1) THE! GOTO 372¢
30T0 2735
NET
PRINT DICIV="TI'" MAX. DOINT NOT FOUNID"
5070 3425
LET F2=7[11
LET P2=1
LEIT L2=P(P21]
LET SI=(F2=-F1)*.35
REf wkx FIND Pl ANL Tl -- FORCT 3UILLDIP
FCP J=P2 TQ0 | STZP -|
IF FlJdl=<8] T=2! 2070 278S

BT

HEAT J
FRINT DL2I"="T1" FIFST POINT NGT FOUND"
073 247s
IT Pi=y
IT C1=PLJ]
™ Rxk

COMPUTE PEAX FORCEI VAL USkxx
F2

]
r]

T F2
ET F2= ((F°-71)/f9) K7
PEi  *x%%COMPUTE PIIETRATION DISTAICE AT
IT [2=((C1=-02)/11)%KS
RE7 *xxCOUPUTEI PIEZTRATION TINExxx
ET T2=(22-P1)*3§
B! *xxCOMPUTE PEIITRATION VOPRKskx
ET T1=¢
~T S2=L2/(P2-P1)
FOR I=P] TO P2

LEZT T1=T1+F(11-FI

b
-
&

NEXT I
LET T1=(71x82%K7Y /79
RED mrxFIND P4 AT QNI LUCH PEITTREATION®
LZT D&=Cl1-1
FOR 1=P2 TO =%
I7 PLI1=<C4 THZ! GOTO 2%¢C
T
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"BDED" (continued)
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6535 IF
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7941 PRINT DOoIUv-wTIM PQINT I NOT FOUIDT

7542 30TO 7425

3345 LIT P3=1+5S

P3¢ LET F3=(rF(l1+S1=-Fl)*HT7/FS

355 LET L3=(D1-PLPR])%KZ /i

7347 LITT T3=(22-D1)=ER

= *FINLD &V3e TISTANCI ZITYZIIN PTS P2 AND Phkkx
LET CS=(L4-T2)/(P4-F2)

2275 NI ==RTIND LRAT TTQRIIkxx

70 P4

T
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axxT1
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bt

2=

3

* %

e =t

A

X

ﬂ
QO

1382 LEIT "15=42-13
1083 LET 73="12-718
1862 LET X2=INT((F2/F2)*x130)/12¢C
1265 LIT ¥3=IUTW(Pa/T3RICE) /130
1277 LZI7T XasIUT((D2/04)%122)/16¢2
1872 LIT MIsINTOCZR/TA)x1CTYI /122

1277 LZIT INTW(Fa/F2I*122) /7102
1727 LIT INT(Fex177) /102

mE3 LIT INT(E3*132) /187

17 LET SINT(Fax1E) 7178

1293 LIT ar

1120 LET ISxINI/1I38
1183 LZ7 ’15'03)/1?

1117 LET C“(I.”C Lx[5)) /1000
111S LIT T2=IUT(T2)

1127 LIT TR3=LIT(TY)

1125 LIT JS=IUTCI8=D8) /127
1130 LET T4=117(T4)

1138 LZ7T JI=INTCMI%D9) /100
La? LIZ7T J2=14T(12%08) /172
1145 LZ7 JI=INT(I2xIS) /108
1152 LET JS=sIUTC'ExI8) /172

1183 2Z1 x%xPRINT JUT RISULTSxuxx%
L1139 LIT SO0="sbt dd £i 4F Flhef L(EE EEoFE F#E ELoFk £8084 #p.## Efepg"
1182 PRINT USING $88, D021, T1,Y2,Y3, 208,22, F2,PC, FisF4sT2,0

1170 3070 3475
1175 7P L=t TO
1eoe PNt I,
119s nET L

1182 §T07
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"WCAL"

A BASIC program written to compute values of force, displacement,

force ratios, displacement ratios, and penetration work values from

digitized force and displacement data.
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WCAL (continued)
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WCAL (continued)
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1023 B2RINT CLZIT-"TIY MAY. PT 40T FOLND™
1205 IF L=7 THE! 30TC £39¢

1712 30T0 £549

1715 LZT F2=FL1]

1722 LET 22=1

1725 LIT C2=P{22]

1720 LIT 51=.C5%(F2=F1)

1735 2T s%x FINL Pl AL [l -- FOSCI SUILDLP
1746 FCR J=P2 T2 | ST -1

17#3 17 FLJ1=<S1 THET! 36T0 1£7¢

1250 NIT J

1288 PRIT DLAI"-"T1"™ FIBST 20INT NGT FOoUMDY
1547 1IF L=2 THI G0TC 7352

1265 3070 2348
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© LIT T4=(P4-P1)*EZ

LET DI=2(J1

TDi ®%kxCOMPUTE PEZAX FORCZI VALUZ®xx
LIT F3=F2

LZT F2=((F2=-F1)/FI)=K7

B2 x*xxCOIPUTE PEIESTRATION DISTANCE AT

LET D2=((C1=-C2)/11)%K8

RET wxxCQUPUTZI PIUITRATION TIiiZk*xx*
LET T2=(P2-P1)=%Eg

A2 ke COUPUTI PZIEZTRATION WORKwxx*
LIT Ti=C

LET S2=C2/(P2-P1)

FCR =21 TC P2
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NEXT I
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307C 2547
LIT F&4=((FLI31=-F1)/F3)*KT7
LIT Pa=l
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WCAL (continued)
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1327 HEXT I
1335 LIT Wi=U3%DS*7/79
1347 21 %% TOTAL WORHk%*
1345 LT UG=1+V2
1353 2T 3 TO 4mxx
1383 LZIT TS=sW2-UC
1250 LIT W2sINT((FI/F2)%12M) /187
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N
<
)
~

Gy N~y o Wy

w o

PRCEL LIS IS BN o8 N ¢

[

W
Sy (n
19

> I 1)
S IS I
N en T n

e tea re 4= e s pe e e i e wms e
N S
—

1S

428

42¢%

430 L

425 LIT T4=l!

442 LIT JI=INTOTIRDON/IDT
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1450 LET J2=IUTCI3%I9)/1707

1435 LIT JS=INT(US:I9)/102

1448 P

1465 LIT ZIGI=INT(EZ(31/8)+!1
?'. .
= AETAY ak*%

HL1+CE1=T]

1517 LIT HIZ+CS1=E(2]
1515 HL2+C81=1
1520 HL&+CZ1=Y1
1525 LET HL5+C81=VE
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1547 4
1545 2
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1510 cz1=72
1618 c31=Ts
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