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SUMMARY PAGE

THE PROBLEM

Sinee the previous study of the anthropometric features of naval aircrewmen was con-
ducted, the physical and academic requirements for entrance into the flight program have been
changed. The present study was undertaken to determine if these changes, combined with
changes in the anthropometric features of the population in general, have been reflected in the
bodily dimensions of the naval aviator population. The following anthropometric measures of
6534 aviation training candidates were examined: weight, stature, sitting height, shoulder width,
buttock-knee length, buitock-heel length, per cent body fat, and lean body weight. Measures of
central tendeney and dispersion were cale uldt('(l for cach variable, and co relations between vari-
ables were obtained. In addition, t tests were used te determine the sigmficance of the differences
between mean.values obtained by these naval aviation training candidates and the mean values

reported on other samples by the Naval Air Development Center and the USAF Aeromedical
Laboratory.

FINDINGS

The dimensions of the naval aviation training candidates differed significantly from
those reported in the other samples. Possible reasons for these differences include: growth of
the population in general, characteristies of the samples involved, and different anthropometric
and academic requirements for aceeptance into the aviation training program.
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INTRODUCTION

In 1964 an anthropometric study of 1549 aircrewmen was conducted by Gifford. Provost,
and Lazo (3) of the Naval Air Development Center (NADC)*. The population for this study com-
prised approximately 10 per cent of the naval aircrewmen then on active duty | and deseriptive
data for 96 anthropometric dimensions were reported.

Data reported by Newman (5), by Sioudt, Damon, MeFarland, and Roberts (8), and by
Damon, Stoudt, and McFarland (2) indicated that bodily dimensions of the American population
have been changing with time. For example, Damon et al. (2) reported that the averags: American
soldier in WWII was 13 pounds heavicr and 0.7 inch taller than his counterpart in WWLL if changes
in anthropometric dimensions arc to be encountered with time, then these changes must be incor-
porated into the design of new aircraft systems.

In addition to changes in the anthropometric features of the population in general,
changes in standards for acceptance into training have occurred. BUMED Instruction 6110.8 (1)
established the following physical standards: candidates for naval flight training must attain a
minimum stature of 64 inches and cannot cxceed 78 inches provided the sitting height is not less
than 32 inches nor more than 41 inches and the buttock-leg length is not less than 36 inches nor
more than 50 inches. Marine candidates must meet the sitting height and buttock-leg length
requirements cited above; however, they must attain a minimum overall height of 66 inches but
cannot exceed the 78-inch maximum.

Since 1965 candidates for naval flight training have been required to have a college degree
awarded by an accrediied college or university. While this requirement does not apply to Marine
Corps entrants to naval flight training, approximately ¢3 per cent of the recent Marine Corps
flight students were college graduates. Stoudt et al. (8) and Damon et al. (2) have reported that
college students are taller and lighter than noncollege individuals of the same age group. Newman
(5) reported that the limits placed on sitting height in WWII climinated approximately 5 per cent
of the potential aircraft- and armoured-vchicle operator population; however, these same limits
would have eliminated hbetween 15 and 20 per cent of the college population. On the basis of the
aforementioned findings it is reasonable to expect that a group of recent naval flight students
would be taller than the other military groups considered (mostly noncollege graduates).

Characteristics of the sample may also explain differences between the groups. The
NADC sample (3) included Navy and Marine Corps aviators, aviation officers, and enlisted aviation
personnel (N = 1549). The USAF Aeromedical Laboratory (AML) collected data (4) describing
132 anthropometric features of over 4000 USAF flying personnel from =1 flight categories (pilots,
navigators, bombardiers, observers, gunners). The population examined at the Naval Aerospace
Medicai Institutc (NAMI) included all individuals (for whom records were available) who had
cntered the flight training program between January 1966 and August 1969 inclusive, ar.d ihus
enlisted personnel were excluded.

*At the time of the stud.. the Air Crew Equipment Laboratory was part of the Navai Air
Engineering Center.




The purpose of the present study is to describe selected anthropometric features of naval
aviation personnel (student naval aviators, SNA’s, and student naval flight officers, SNFO’s) who
entered flight training between January 1966 and August 1969 and to compare the data obtained
with those obtained from NADC and from AML. It is expected that differences between the
NAMI sample and both the NADC sample (3) and the AML sample (4) may be attributed to:

1) changes in the morphological features of the population as a whole, 2) changes in the physical
and academic requirements for admission into the flight training program, and 3) difierences in
the compositions of the sampies examined.

PROCEDURE

METHOD

In 1964 Provost and Gifford (7) reported on their design of an integrated anthropometric
measuring device that would permit assessment of select (i.c., relatively unique and operationally
important) morphological features of aircrewmen: weight, stature (standing height), sittine height,
shoulder width, trunk height, buttock-knee length, buttock-heel {ength, and functional rea.h. The
‘evice did not require complicated or sophisticated mensuration, and it was felt that it could be
i:tilized with precision by persons with a minimum of training and experieace.

BUMED Instruction 6110.8 (1) required that the device be employed in connectior: with
the aviation training entrance physical examination administered at the School of Aviation
Medicine (now the Naval Aerospace Medical Institute, NAMI) for all aviation training candidatcs.
These measurements were then reported on the Anthropometric Data Record Form, NAVMED
1460 (11-64). Appropriate identifying information, i.e., name, rank, rate, file, service number,
designator, service, age, and date of examination, were also recorded on NAVMED 1460 (11-64).
(Sec Appendix Al)

DATA PROCESSING

The measurements and identifying information specified above were collected from 6534
aviation training candidates (mean age 22.7 years; S.D. 1.24; range 20.00 - 28.33) who com-
menced training between 1 January 1966 and August 1969. This information was then coded
and placed on punched cards. along with accession codes that permit the Aerospace Psychology
Department to trace the individual and his concommitant academic and flight grades from the
point of introduction into the flight training program until his assignment to a Navy or Marine
Corps operational squadron. All the above data constituted the input deck. An output deck was
obtained by means of appropriate programs. This cutput deck contained: 1) the variables
specified in the input deck, and 2) selected derived variables--lean body weight and per cent body
fat as caleulated according to the technique of Pierson and Eagle (6). From this output deck,
measures of central tendency and disperiion for each variable and correlations between variables
were obtained. Frequeney distributions were plotted and percentiles were also obtained (Appen-
dix B). Inaddition, ¢ tests were used to determine the significance of the differences between
the mean values obtained from the NAMI population and the mean vaiues obtained by the pre-
viously cited Navy (3) and USAF aircrewmen studies (4).
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RESULTS

A preliminary examination of the results revealed a large number of discrepancies associ-
ated with the measurc ment of trunk height and functional reach. These inconsistencies were
ultimately traced to unauthorized (bias inducing) modifications of the measuring device. There-
fore, the data deseribing trunk height and functional reach are not included in this report.

A description of the variables measured and the frequency distribution obtained for cach
variable are presented in Figures 1 through 8. The standard errors associated with the mcan, with
standard deviation, and with coefficient of variation for each variable are reported in the paren-
thesis located immediately after the value of interest. Table I presents a comparison of the
values associated with the Sth, 50th, and 95th percentiles for the groups measured at NAMI, at
NADC, and at AML.

An examination of Table II reveals that the mean value attained by the student naval
aviation personnel examined at NAMI differed from the mean value attained by an earlier sample
of naval aviation personnel examined by NADC in weight (4.25 Ib lighter); stature (0.21 in.
taller); sitting height (0.48 in. taller); shoulder width (0.90 in. narrower); buttock-knee length
(0.45 in. longer). They were also younger than the NADC sample. Furthermore, the student
naval aviation population examined at NAMI were 3.49 pounds heavier, 1.04 inches taller in
stature, 0.82 inch taller in sitting height, and had longer buttock-knee lengths (0.92 in.) and
buttock-heel lengths (1.16 in.) than the aviation personnel sampled by AML and were also
younger. Significant differences (p<.01) were found between the means associated with each
variable, except for shoulder width, which was identical for the NAMI and the AML samples.
While the anthropometric features of the NAMI population were significantly different from
those of the other samples, a judgment of the meaningfulness of that significant difference must
be made by the user of the data.

Correlations are reported in Table III for these variables. As expected, stature correlated
well with segmental and limb lengths, while weight correlated well v/ith breadth- and mass-related
factors.

DISCUSSION

The difference in weight between the NAMI and the NADC groups may be in part attrib-
uted to the selection process. The American College Health Association study cited by Stoudt
ct al. (8) reported that college students had an average weight of 3 pounds less than noncollege
students of the same age range. Since the majority of the NADC sample were not college gradu-
ates (as opposed to the NAMI sample) and had a wider range in weight than the NAMI sample,
it is reasonable to expect a higher mean weight for the NADC group.

A similar rationale could explain the differences in stature, sitting height, and buttock-
knee length between the NAMI and the NADC groups. In addition to the trend for the popula-
tion as a whole to become taller, S « udt et al. (8) reported that college students (from the same
age group from which SNA’s and SNFO’s volunteer) are taller than noncollege students of the
same age group.

i
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Table 11i

Correlationst Between Anthropometric Measurements Collected on a Group of
Student Naval Aviators/Student Naval Flight Officers (N = 6534)

1 2 3 4 5 6 7 8
1. Weight .98 .03 .09 40 Sl .68 92
2. Stature Rrird .46 N8 78 0 -.20 85
3. Sitting height .49 .35 45 -.05* 71
1. Shoulder width 31 35 41 66
5. Buttock-knee length 73 -.06*% .62
0. Buttock-heel length -.10 70
©. Per eent body fat .34

8. Lean body weight

T All values significant at .01 except those with *.

Differences between the NAMI and the AML group may be in part a function of the num-
ber of vears that elavsed hetween data collections. The NAMI data were collected between 1966
and 1069 while the AMI, data were collected prior to 1950, This represents a gap of at least 16
to 19 vy ears during which the dimensions of the populadon as a whole were generally increasing.
It is reasonable to expeet. therefore, that *he anthropometric features of the NAMI group would
be <omewhat larger than those of the AML group. Age at the time of measurement and the dif-
ferent compositions of the populations can also be considered contributory factors.

It was noted in Table 1 that the mean shoulder widths of the NAMEand AML groups were
identical. and both mean widths were smaller than the mean shoulder width of the NADC group.
\ possible explanation for this apparent reversal of the general trend of increasing body dimen-
<ions may lie in the age differences among the groups examin d. The NAMI group consisted of
individuals (mostly college graduates) who were younger than the cross-section of the naval avia-
tion sample examined by NADC. The NAMI group, therefore, would not have the body fat
common to the older population. and the NAME mean shoulder width would fall eloser to the
staldler dimensioned <ample examined by AMLL.
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APPENDIX A

Anthropometric Data Record
NAVMED 1460 (11-64)
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ANTHROPOMETRIZ DATA RECORD
NAVMED 1460 {11-68)

EPRINT UK TYPE PLAINLY)

NAME (Lext, Furae, Middle Imv -at)

RANK /RATE

AGE OATE GF EXAMINATION AC Ty

Day Nomth Year

VETY CONOUCTING EXAMINAT I ON

FILEZSERVICE WO T s

PUUE W

L rklu»wl

ANTHROPOMETRIC DATA

MEASUREMENTS
1. WELGHT PO
Taken to nearest pound on standard scale with subject in underwear.
_ — — — B T T
PRNOHES
2. HEIGHT
Vertical distance from floor to top of head with subject standing erect 1n bare feet.
T T T e >457;‘f HE S D
3. SITTING HEIGHT
Vartical distance from seat surface to top of head with subjeci sitting ercct.
4. SHOULDER WIDTH e
Distance across shoulders belween greatest protusion of deltoird muscles.
INCHES
5. TRUNK HEIGHT
Vertical distance from seat surface to right shoulder with subject sitting erect
iNCHES
6. BUYTQCK«KNEE LENGTH
Distance from back of right buttock to front of kneecap with subject sitting erect.
INCHES B
7. BUTTOCK-LEG LENGTH
Distance from back of right buttock to hee! of foot with subject sitting erect.
INCHE
8. FUNCTIONAL REACH s
Horizontal distance from back of right shoulder to tips of thumb and forefinger
pressed together.

SIZC CODE

SITTING HEIGHT CODE
(From Jtem 3 Above)

A-32.0-34.9 INCHES

B-35.0-37.5 INCHES

C-37.6-38.5 INCHES

D-38.6-41.0 INCHES

IN BLOCK BLLOW ENTER S

FTTING HEIGHT CODE FIRST USING A CAPITAL LETTER

FOLLOWED BY HE IGHT CODE USING A SMALL LETTER EXAMPLE - A.

R

HE 1 GHT CODE
tFrom ftea 2 AborLe

A~64 . 0-£7 .9 INCHFS

U-68.0-71.9 INCHES

=72 .0-74.9 INCHES

1-7%.0~78 0 1N W

DISTRIBUTION

1. CRIGINAL  Te br retained 1o, heulth rerord

2 (0PY  Forward wirth SFAK or SFe0D 1o BUMED (ODF 581 Bashiagton, [r.(. 0140

coPy - Send t4 Caamanding O ftcer Natal Aer bngineering enter (&CFL; Phita,, Pa. 18117

" NATURE (Of Framining Hedical Gfficer Flight Surgean)

Al
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APPENDIX B
Frequency Distributions of Age and Eight Selected Variables Describing the
6534 Student Naval Aviators/Student Naval Flight Officers Examined in this Report
1
3
3
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TR O T

ST N

INTER.

24040
252.0
26440
276.0
288.0
30040
31240
324.0
336.0
348.0

N

699
2762
1788

761

325

124

40

PCY

0.00122
0.10698
0.42271
0.27365
0.11647
0.04974
0.0i898
6.00612
0.00321
0,00092

CUM

0.00122
0+10820
0.53092
0.80456
0.92103
0.97077
0.98975
0.99587
099208
1.00000

AGE

IN

(X = 1/48TH MODAL FREQ)

XXXXXXXXXXXX
XXXKXXXXXHKXXHXCKNCEHXXXKHOXXHX XXX YLK XXX KK XX
XXXXXRXXXXXLXXXXKXXXXX XU XXX XX XX

XAXXXX XXX XXX X

XXXXXX

XX

X

~ONTHS

B-1




INTERe

117.0
18940
1230
123.0
125.0
127.0
129.0
131.0
133.0
135.0
137.0
139.0
P Y]
163.0
i85.0
147.0
149.0
151.90
15340
155.0
157.0
159.0
161.0
163.0
165.0
167.0
169.0
171 .0
173.0
175.0
177.0
179.0
18140
183.0
185.0
187.0
189.0
191.0
183.0
195.0
197.0
199.0
201.0
203.0
20540
207.0
209.0
211.0
21340
21%.0
2170
21940
22) 0
22340
22540
2270
229.0
231.0
23340
23540
2370
2390
241.0
28540

N

PCT

U0001%
00000“0
6.00077
0.,00245
0.00306
0,00352
0.,00459
0.00796
0.,0U99
0.01194
0.01255
U.01775
0.01745
U.01990
0.02357
0.028¢2
0.,02831
0.02785
0.03612
0.03949
0.,03683
0.03626
0.04346
0.04178
0.04570
0.03918
0.,03503
0.03642
0.03918
0.03413
0.03872
0.03290
0.03040
0,02602
0.028677
0.,02326
0.02008
0.01959
0.01454
0.01038
V,01362
0,009064
0,00612
C.00857
0.00459
0.00367
0,00363
0.00230
0.,00c30
U.00077
0.00046
0.00092
V.00046
D.00077
U.00092
V.0UV00
0.,00015%
0.00000
U.0U000
0.00000
V.00QU00
U.00900
U.0uoCU
UeUWO1%

CUM

0.00015
0.Q0061
0.00138
0.00383
0.00689
0.01041%
0.01500
0.022%6
003245
0.04438
005693
0.07469
0.09213
031203
J4¢13560
016422
0.19253
0.22039
0425650
029599
0.33287
037114
0.41460
V45628
0.50214
054132
0.58035
0.61677
0.65595
0.69008
0.72880
076171
0.79216
0.81313
084695
0.87022
089027
090986
0924490
094077
0.95439
0«9640C3
0.97016
297873
098332
098699
099082
0.99311
099541
099617
0499663
0997.5
099801
0+99878
099969
0+99969
0+99985
099985
099985
099965
0+999E5
099965
0+99985
1.60000

WEIGHT

(X = 1/48TH MODAL FREQ)

X

XXX

XXX

XXXX

XAXXX

XX XXXXX

XXXXXXXXXX

XXXCHUX XXX X XXX

XXXXXX XXX XXX X

XXIOIXXX XXX XXXAX Y. XX XX

XXXXXHLAXRXXLXXX XXX X

XXXXXXXARXXXX XK AKX KK X

XXXXAXXKXXKXX XXX KX XX
XXXXXXXXXXNKLXHEXAX XXKXX XXX N AN X
XXXXOOCKXX XX XHXHXXHHKNX XXX XK XX

XXX AN KXCKK XXX XXX XX X

1200992998 99290 930990898999 998959986941
XXXXKAOCKXOOOOCNCOOEIXXIONOCOXX XK XXX XX
XXXXXOXRIOCRHXXXXXKXXEXX XX XXX KXXKX XX
XXX FRXXXXXHXXHXXKXXXKRXXI XXX XXX XXXRK KX
XXXXXXKXRXXX XX KX XX KRN K XX KK XX KX XXX
X0 OCEXOOECKKXKXXX XXX XX XXX XXXXX
XXXXXXXXXXXXXXHXXXKXEXXX XXX XKX XXX XK XXX X
XXXXXXXXXXNXKXXXXKXXXXXXXNHXXXXXXRK XXX XXX
OO0 XXX XXX XXX XX KOO XXX KX XX XXX
XXXXXXXXXXXXXXHXXXHXXXHXXKXHXX XXX KX XXX XN
1899092992029 8098008998985 888948992948¢4%4
P9 99999 20088099893 08088¢34484 ¢844
XOOEXXX XA XX XXX X XXX KK XXX XXX XXX XXX
XXX XXX XXXXXOOOCNAXLXXX KX XRX XXX XXX
XOOCXXMXXNXXHXXIXXKNN KX XK XK XXX

XXX XXX XXILXXXXXXXKXX XXX XX XX

XXX XXRXXHXKEXHXXKXKXXX XXX XX XX
XXXXXXXAXKXXXAXXXXXXXXXNX
XXXXXXAILAX XXX XXX KXXX
XXXXXXXARXXX XXX XXXAXXX

XXXXXKXLNKXXXNXX

XXXXXRXAXXXXXX XXX

OOEXXX XXX XX XXX

XXXXXXXXXX

XXXXXX

XXXXXXXXX

XXXXX

XXXX

XXXX

XX

XX

X

X

B-2




INTER.

627
63.2
6347
6o
64e7
6542
65.7
66.2
607
672
677
68.2
6847
69.2
69.7
7062
70.7
712
71.7
72.2
727
732
73.7
T4e2
T4e7
752
757
7642
7647
77.2
777

N

1<

27

46

73
119
177
24z
289
359
455
471
528
494
557
476
455
399
3oe
274
201
161
137

76

40
19
12

PCT

0.00015
0.00031
0,00230
0,0U413
0.00704
0.01317
0 Gisel
6.U2709
0.03704
d.04423
0. 05494
0.,06964
0.07208
v.08081
0.07560
0.08525
0.07285
0.06964
U,06107
0.05540
0.04193
0.03076
O.02464
0.02097
U.01194
0.00918
v.00e12
U.0n0291
0 volsy
G.00015
0.00061

Cum

0.00015%
0.00046
0.00275
0.00689
0.01393
0.02510
0.04331
0.07040
0.10744
0.15167
0.20661
0.27625
034833
042914
0.50474
0.58999
0.66284
0.732u48
0.79354
0.84894
0.89088
0.92164
0+94628
096725
097919
0.98837
099449
G«99740
099923
0099939
1.00000

STATURE

(X = 1/48TH MODAL FREQ)

X

XX

XHXX

XXAXXX

XXXXXXXXXX

AXAXXHXXX XXX XXX

XXXXXXXXXXX XX XXX XXXNKX
KXAXXXAXRK AKX XXX XXX XXX X
KAXXXXEXXXXXXXXXXXXAXXX XK YXXKNX
XXXXXXAXKXAXXFXXXKXXEXXXXXXAXX XXX XXX XXX
XXX XK RKHKXNOOCKXOOOOOCI XXX XXX XXX XXXX
XXXXXXXXXXXXXXX XXX XXHXXAKHHK XXX KKK KXY XXX XX
XXX XXXXXXXXXXOEXELXXXKEXXXRXXX XXX XXXX XXX XX XX
XXXXXKKXXKXKXXXXHNXXXKXOCKXK XXX XXXK AKX XX XXX XXX KX XK
AXXXXR KKK XXX XXX XXKXXXRXXXX A XXX XXX XK XK Y. XX
XOOOOOCEXXXXIOOOCIOOX XXX XXKOEX XXX XXX X
XXXXXXOXXKXXXXXXEXXXKXIOOXXH XXX XXX X
XXX XXX XX XXX XXX K HX XX

XXX XXX XXLXX XXX XXX XY XXKX

XXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXX

XXXXXXXXXXXX

XXXXXX X

AXXXX

XXX

XX

X

(Standing Height)

B-3




INTER. W PCY CUM (X = 1/48TH MODAL. FREQ)

317 l 0.00015 00015

32.2 < 0.00031 0.00046

32.7 4 0.00061 0400107

33.2 1% 0.00230 0.0G0337 X
33.7 43 0.00658 0.00995 XX

34.2 179 0.,02740 0.03734 XXXXXXXX

34.7 331 0.05U66 0.08800 HXXXXXXXXXXXXX X

35.2 o998  0.09152 0.17952 XXIOXXXXKXXAXX XXX XKX XX XXX XXX XXX

35.7 884 0,13529 (.31481 XX XXXXXXXX XK XXEXXKXXXOKHK XXX XXX KX X

36.2 1014 0.15519 0.47000 XXXXXXKXXXXXXXXHEXXXLXXX KX XX XXX KHEX XXX XXX X
36.7 1040 0415917 0.62917 JOCXXOOXXXXX XXX XXX XX XXX N XXX XX
37.2 943 0414432 0.77349 XXXXXXAXXXXXRXEXX X XXX XXX XK XXX KNXX X
37.7 651 0.09963 0.87313 XXXXXXAXXXXXXXXXXXX XXX XXX XX XXX

38.2 435 0.3 057 0.93970 XXXXXXXXXRXXXXXUX XXX X

338.7 227 0.03474  0e97444 XXXXXXXXXX

39.2 11% 0.01760 0.99204 XX XXX

3947 38 0.00582 0499786 XX
4C.2 12 0.00184 0499969 X
40.7 2 0.00031 1.00000

SITTING HEIG.T

B-4




INTER.

15.0
155
16,0
16.5
17.0
17.5
18.0
18.5
19.0
19.5
200
2045
21.0

12
57
240
568
1280
127¢
13551
sul
56~
21C
06
20

PCT

0.,00184
0.00872
0.03765
0.08693
0.1959Q
0.,19437
0.,20075
0,13483
C.08647
V.03214
U.01010
U.00306
VeOUlel

cumM

0.00184
0.01056
0.0u4821
0.13514
0.33104
0.,52541
073217
0.86700
0.95347
0.98561
099571
0.99378
1.00000

(X = 1/48TH MODAL FRE®)

XX

XXXXXXXXX

XXXXXX XXX XXXXX X XXX X
XXXXXOOOXKEHXXXXKX XN XXHXXXXXXHX XXX XXX NAXXX X
XXXUXXKXXKHOXX KK XXX XX XXX K XXXXX XXX KXY XX XK KX
XXX XXXXOXXXKAXCKHXKXX XXX KX XK XXX Y XXX XXX X
XOXOCKXKXXXXKHEXIOOOXHXXX XXX XX
XXXXXXXXXHXXXXX XXX XX

XXXXXXX

XX

X

SHOULDFR WIDTH

B-5




INTERS N PCT CUM (X = 1/48TH MODAL FREG)
204 L 0.00077 0.C0077

20.9 25 0,00383 0.00459 X

2l.4 4 N.0UB643 0.01102 XX

21.9 151 U,02311 0403413 XXXXXXX

224 306 0,04683 0.08096 XXXXXXX XXX XXX

2249 Sol 0.08586 0.16682 XXXXXXAXKXXXX XX XX XX XXX XX

234 858 0,13131 0.29813 XOOEKEXXEKX XK XX XKHKR XXX KX XXX XXX

2349 9259  0.14677 0.444930 XXXXKOEX XK XXX XXX XX XXX
244 1105 0.16957 0.€1448 XXX X XXX XXX XXX XX XXX
2449 855 0.13055 0.+74503 XXXXXXCOCOOCEOCOCOEOOOCKX XXX XXX XXX K

254 715 0.10943 0.85445 XXXRXXXXXKXXXXXXHXXXXXXXXK XXX KX XX XXX

25.9 446 0,06826 (0.92271 KXXXXXXXXXX XXX XXX XX

20e4 251 0,03841 0.96113 XXXXXXXXXXX

2649 120 0.01837 097949 XXXXX

27«4 77 0,01178 0.99128 XXX
27.9 34 0,00520 0.99648 X
284 8 U.0U122 099770

28.9 11 0.00163 099939

294 2 0.,00031 0.99969

29.9 2 0.,00031 1.00000

BUTTOCK=KNEE LENGTH

B-6
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)

v

INTER.

325
33.0
335
3440
345
350
395
3oe0
36e5H
3740
375
38.0
385
39.0
395
40.0
405
41.0
41.5
42.0
4245
43.0
43,5
44,0
44+5
45.0
45.5
46.0
455
47.0
47.5
48.0
48.5
49.0
495
50U
505

N

o
U CNOR O =N

(S0 510\ V)
U=

132

[N o
N O
n o

370
53U

els

PCT

0.00031
0.00015
0.00015
0.00015
0.00000
0.00015
0.00000
0.00031
0.00000
0.00015
0.00046
0.00168
0.00321
0.00781
0.00842
0.02020
0.02081
0.,0u4928
0.05663
v.08111
V,07606
0.09336
0,08616
0.,10376
V.03173
0,08188
V.05755
0.05586
0.0382%5
0.03183
0.061699
0,01117
0,00566
0.00404
0.00230
0.00164
0.00015

CUM

0.00031
0.00046
0.00061
0.00077
0.00077
G+00092
0.00092
0.00122
0.00122
0.00138
0.00184
0.00352
0.00673
0.01454
0402296
0.04316
0.06397
0.11325
0.16988
0.25099
0.32706
O.42042
0.50658
0.61035
0+69207
0.77395
0.83150
0.88736
0.92562
0,95745
097444
0.98561
0.99128
0099571
0.99801
099985
1.00000

(X = 1/48TH MOCAL FREQ}

X

X

XXXX

XXXX

XXXXXXXXX

XXXXXXXXXX

XXXXXXXXXXXKXXXXXXXX XXX
XXXXXXEXXXXXXX XX KXXXXX XXX X

XXXXXXXXX XX XXX KXXXXKXXK AKX XX KX XXX XXX
XXX XX XXX XXX XXHXXXXAXAXXNXXXXXXHXX
XOOOOOOEXX XXX XXX XXXXXXXXXEAXXXXXXXXX XXX XXXX
XXX X XXX XX XXX XXX XXX XXXXXXXXX XXX XX XKXX
XX XX XXX XXX XXX KXKXXXXKXXXX XXX XX XXX KX XXX XXXX
XXXXXXXXXXXXRXKXXXKHXXXXAXXXXXXHXXKX XXX

X XXX XXX XHARY XXXXXXXXXXXXXXXK
XXXXXXXXXXXXXXXHXX XXX XXXXAX
XXXXRXXX KX XXX XXX XXX XARXXKXK
XXXXXXXXXXXXXXX XXX

XXXXXXKXXXKXXN XX

XXXXXXXX

XXXXX

XXX

XX

X

X

BUTTOCK=HEZL LEHGTH

B-7




INTER

N

PCT

0.00168
0.00199
0.00107
0.00321
0.004:4
0.,00459
0.0U566
0.00796
0.01056
0.00934%
0,01377
0.01576
0.01668
0,02250
0,02643
0,01652
0.,02877
0.03398
003505
0.036%8
0,04224
0,03979
0.04806
0,04744
0.04392
0.,04545
0,05153
0.04775
Ve03887
0.04408
0.03719
0,03535
0.03260
0.03413
0.02556
0.028106
0.,02413
0.,01806
C.008256
0.00413
0.0013(5
0.00061
V.00077
0.00061
0.00061
0.000U31
Us00015
0.0001%

CUM (X = 1/48TH MODAL FREQ)
0.00168 XX
000367 XX
0.0047u X
0007%0 XXX
001240 XXXX
001699 XXXX
002265 XXXXX
0-03061 XXXXXXX
0.04117 XXXAXXXXXX
0.uu05% XXXXXXXXX
0.06423 XXXAXX XX XXX XX
008004 XXXXX XXX XXX XXXK
009672 XXXXXXXKXXX XXX XX
D¢11922 KUAXKKXXXXAN XXX XXX XX
014570 XK XXX XXX XX XX N XXX
0+16422 XXX XXX XAXXXHX XX
0+19299 XXX XXX XXX X
022697 XXX XXX XXX XXX XX X
0.26201 XXX XXX XXX XXX XXX XX
029859 X060 XY X0 XXX XXX XX XXX
034083 XXX X XXX X XXX XXX XXX
0.38062 JXOCKXXXNX0NOCOER XX OO0 XXX XX XXX
0.42868 X0 XCXEX XX XOEEX KKK KX XX XX
047612 YUK XXX XXX OO0 XXX XXX XX
052005 YOO OOK X0 X0CK XXX XXX XX XXX XXX XXX
056550 YOO XXX XXX XN XXX N XX XX XXX
061703 XXX XXX XXX K OCHOCK XXX XK XX K XXX XX
066483 XA XXX OO XXX XXX XXX XA Y XXKX
070370 XXX XXX OO XXX XXX XXX
074778 YOO XXX OO0 KX XXX XXX XXX
078497 YOOI XXX XXX
0.82032 XO0XX 000K YK XXX XXX XX
085292 YOO X XXX XXX XXX X XXX
0856705 XOOXXXXOXCXXOEK XX XXX XXX X
091261 XXXXXXX XXX XXX XXX XXX
094077 XOOCCK XXX KX XXX XXX
096495 XXXKXXXRXKKEXXXXXKXXXXXX
096301 XXXXXXXX XXX XXX XX X
099128 XXXXXXXX
099541 XX XX
099679 X
095740 X
099815 X
0.99878 X
099939 X
099969
099985
1.00000

% B800Y FAT

B-8




INTER.

4 109.4
4 111.4
i 113.4
i 115.4
: 1174
i 119.4
H 1214
: 123.4
! 125.4
: 1274
12944
131.4

| 133.4

£ 135.4

3 i 137.4

139.4
: 14l.4
i 143.4
145.4
147 .4
149.4
151 .4
153.4
155.4
1574
159.4
16l.4
163.4
165.4
167.4
169.4
171.4
173.4
175.4
177.4
179.4
18l.4
183.4
185.4
187.4
189.4
191.4

r,..v.w.,-,.w,, ..,,,‘

N

PCT

0.00031
0.00031
0.00046
0.00275
0.00367
0.00796
0.,01010
0,01561
0.0200%
0.02342
0.,03551
0.03750
0.04545
0.05158
0.05096
0.05693
0.06061
0.06260
0.06091
0.06137
0,05785
0.05249
0.,04959
0.,03887
0.03290
0.03367
0,02984
0.02219
0.02250
0.01270
0.01270
0.00826
0.,00367
0,00490
0.00367
0.00199
0.,00107
0.,00077
0.00107
0.00061
0.,00015
0.,00046

Cum

0.00031
0.00061
0.00107
0.00383
0.00750
0.01546
0.02556
0e04117
0.06122
0.08463
0.12014
0+15764%
0.20309
025467
030563
0.36257
042317
048577
D.5U4668
0.60805
066590
071840
076798
0.80686
0.83976
087343
090328
092547
094796
096067
097337
0.98163
0.98531
099020
0.99388
099587
0+99694%
099770
0.99878
099939
099954
1.00000

(X = 1/48TH MODAL FREQ)

XX

XXX

XXXXXX

XAXXXXXX

XXXXXXX XXX XX

XXXXKXXLXXAXXXXX

XXXXXXXXXANXXXXXXX

XXAXXXXXXXXXKXXXXXXXXXXXXK XX

XXXXXAX XXX XXXXXXXXXKXXXX XXX X
XXXHXXKXXXXKXXHHKXXHXXXXXX KX XK XXX X
XXOCXKXOKOOOOCKX XXX XXX XXX Y X
XXXXXEXXXKXXKXXXXXIOCIOKXX XA XK XX XXX XXX XX
XXXXXXXXXXXNK XXX XKXXXXKKKKXXXKX XX XXX XXX XX
XRXXXXXKXXKXXX XXX KOO XXX XXX XX
XOUXXXAXXXAXXXXKXKXK XXX XXX HXH OO XX XXX XXX XXX
XXXXXIOOIOX XX XXX XXX AHXX XX XXX XXX XK
XXUXKX XX KOO XXX XXX XXX XXKX K HHKX XXX XX
XXXXXRKK XX XX XXHXXXHXXKOCX XXX X XXX XXX XX
XXXXXXXXXRXXEXXXXXY XXXAXXHXXXHKXXXHXXXY X
XOOXXNOOX 0K XNXHENOCOOXHOXXXR XX XXX X
XXEXXXXXHAN XX XXKXXXHXK XXX XXX XX
XUXXXAXXXKKXXNXAX XXX KXX XXX
XXXXXKXXXRXXRKXXXXN XXXHXX X
XXXXXIOOCXNXKX XXX XN XX XX

XXXXXKXXXXXXXKXXX

XXXXXXXXXXXXNXXXX

XXXXXXXXXX

XY XXXXXXXX

XXXXXX

XXX

XXXX

XXX

XX

X

X

X

LEAN BODY WEIGHT

B-9
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