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PREFACE

This publication is the culmination of & project initiated more than seven
years ago bv Mr., Joe Halev of the U.S. Army Aeromedical Research Laboratory
(USAARL). A great many people, including representatives from industrv, aca-
demic institutions, and a number of government agencies, cooperated 1a the
development of this tri-service data base for use in the construction of
three~dimensional human analogues. The lengthy process of generating and
selecting data appropriate and acceptable to the Air Force, Army, and Navv was
begun on 13 March 1980 at the Harry G. Armstroag Aerospace Medical Research
Laboratory (AAMRL). Final cootdinaticn and agreement was achieved through the
Tri-Service Working Group on Biomechanics, which facilitated the achievement
of specifications acceptable to all three services, and provided for final
report preparation,

Special acknowledgement is made to Mr. Richard Chandler and Mr. Joe Younyg
of the Civil Aeromedical Institute of the Federal Aviation Administraticn for
their recommendations, to Dr. Ints Kaleps of the AAMRL for coordinating and
incorporating comments and recommendations, and to the staff of Anthropology
Research Project, Inc. for conducting numerous analyses and preparing the final
report. TIllustrations were designed and executed by Gary Ball.
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INTRODUCTION

The comparative testing, analysis and evaluation of the safety and per-
formance of manned systems require the use of standardized mechanical or ana-
lytical human surrogates which approximate human body properties. This
document provides the design parameters for the Small, the Mid, and the Large
sized male aviator, with mass distribution and body size appropriate for the
1980-1990 time period. Included in this document are data for body dimen-
sions, joint locatioms, and mass distribution properties.

The data provided in this document are meant to serve as a basis for
three~dimensional mathematical models and test dummies which are to be used
for investigating responses to impact or other mechanical forces. The dimen-
sions in this report have been generated from multiple regressions on stature
and overall body weight. This method provides internally consistent body
dimensions for each mode! but does not necessarily provide appropriate
descriptive statistics for a population for any single dimension. For
example, when compared to the 1967 survey of U.S. Air Force rated male aircrew
(Churchill, Kikta and Churchill, 1977), the Small and Large values for head

‘breadth in this document rank at 38th and 63th percentiles, respectively.

Only 31% of the Air Force survey personnel fall within these bounds.
Therefore, it is strongly recommended that the data in this document not be
used for purposes such as fit analysis, sizing of personal protective equip-
ment and clothing, or for workspace design or evaluation.
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ANTHROPOMETRY
Data Base ;
K
The criteria in this document are derived from: (1) body dimensions .

obtained by traditional anthropometric methods; (2) mass distribution data
obtained by stereorhotographic techniques; and (3) skeletal joint centers
obtained by estimation. All computations for the Small, Mid-size, and Large
male aviator are based on stature and weigh:.

Body Size

A total of 139 body dimensions of standing and seated males are reported
here. Most of these anthropometric measurements were derived from stature and
weight multiple regression equations calculated from the 1967 survey of U.S.
Air Force raced male aircrew. The srature and weight values used were the
3rd, 50th, and 95th percentiles projected to reflect assumed increases in body
size bectween 1967 and the 1980-1990 time period (Churchill and McConville,
1976). Those dimensions not measured in the 1967 survey were derived from
those data or were estimated from other studies (McConville and Laubach, 1978;
McConville et al., 1380) and are marked with an asterisk. Body dimensions are
referenced to the standard "anatomical position," with the head in the
Frankfort plane, unless otherwise specified in the measurement description,
This position and body reference cerminology is illustrated in Figure l. For
design purposes, the body is assumed to be bilaterally symmetrical. Dimension
descriptions and measurement data are given in Table 1.
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TABLE 1 o~

” :‘yl

DIMENSIONS OF THE SMALL. MID-SIZE AND LARGE MALE AVIATOR FE

oy

Yo

DESICGN VALUES o

Dimension Descriptions (cm) R,

SMALL | MID LARGE S

%

*] ABDOMINAL DEPTH, SITTING: The maximum horizontal :ﬁ”
depth of the abdomen. 22.4 25.5 28.1 Wy

2 ACROMIAL HEIGHT: The vertical distance between the g
standing surface and the lateral tip of the 136.6 | 146.2 | 155.7 Ea
shoulder (acromion). : QL}
3 ACROMTAL HEIGHT, SITTING: The vertical distance Ajj
between the sitting surface and the lateral tip 57.8| 61.5 65.0 N
of the shoulder (acromion). 8K

4 ACROMION-RADIALE LENGTH: The length of the upper ,
arm measured as the vertical distance between the 3l.1 33.2 35.2 Q*
lateral tip of the shoulder (acromion) and the :}ﬁ

proximal end of the radius (radiale).

e

5 ANKLE CIRCUMFERENCE: The minimum horizontal circum=-
ference of the lower leg (calf). 21.1 22.7 24,1 :gd
6 ANKLE HEIGHT: The vertical distance between the .
standing surface and the level of the ankle 13.0 13.8 14.6 i#;
circumference. -?2
7 ANTERIOR NECK LENGTH: The surface distance in the N
midsagittal plane between the point of the deepest 8.3 8.4 8.5 -:ﬁ
depression of the top of the breastbone (supra- k 8
. sternale) and the juncture of the neck and the jaw. .
*8 AXILLA HEIGHT: The vertical distance between the 'ﬁﬁ

AN

wany
A oA A

standing surface and the apex of the armpit 126.6 | 135.1 143.6

(axilla).

9 BALL OF FOOT CIRCUMFERENCE: The circumference of the
foot passing over the maximum protuberance of the 23.6 25.0 26.4
first metatarsal bone and the fifth metatarsal bone.

PRy

10 BIACROMIAL BREADTH: The norizontal distance between ;:5
the lateral tips of the shoulders (right and left 39.1| 41.0 42.8 o~
acromion). o

11 BIAURICULAX BREADTH: The horizontal distance between o
the most lateral points of the right and left ears. 18.4 18.9 19.3 o

12 BICEPS CIRCUMFER:NCE: The circumference nf the upper L
arm perpeudicular to its long axis, measured with 28.4 31.3 33.7 s
the arm hanging relaxed at the side. (The level of -l
the dimension is established at the maximum pro- :t{
trusion of the flexed biceps.) L

13 BICRISTAL BREADTH (Bone): The maximum horizontal . e
distance between the lateral crests of the pelvis 25.8| 28.3 30.5 e
(ilia) measured with enough pressure to compress N
the tissue, )i&

w2

)

* See section on Body Size, page 6. A
o

2
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TABLE 1 (cont'd)
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TABLE I (cont'd)

Dimension Descriptions

DESIGN VALUES
(cm)

SMALL MID L

ARGE

BIDELTOID BREADTH: The maximum horizontal distance
across the shoulders at the level of the delioid

muscles.

45.3 1 48.8

51.9

15

BIGONIAL BREADTH: The horizonrtal d.stance between
the corners of the jaw (right and left gonion).

11.4 11.8

12.2

16

BIMALLEOLAR BREADTH: The maximum horizontal distance
between the lateral and the medial protrusions of
the ankle (medial and lateral malleaolus).

7.0 7.4

7.8

17

BIOCULAR BREADTH: The horizontal distance between
the outer corners of the eyes (right and left
ectocanthus).

9.0 9.2

9.4

BITRAGION BREADTH: The horizontal distance between
the right and the left tragion {(the point at the
top of the cartilaginous flap in front of the
opening of the ear).

13.9| 14.3

14.7

19

BITRAGION-CORONAL ARC: The vertical surface distance
between the right and the left tragion passing
over the top of the head.

35.01 35.9

36.7

20

BITRAGION~MENTON ARC: The surface distance between
the right and the left tragion passing over the
tip of the chin (menton).

31.5| 32.8

34.0

21

BITRAGION-MINIMUM FRONTAL ARC: The surface distaace
between the right and the left tragion passing
over the greatest indentation of cach temporal
crest (frontotemporale).

30.2 1 30.9

31.6

22

BITRACION~POSTERIOR ARC: The surface distance
between the right and the left tragion passing
over a bony midline point on the back of the head
(inion).

28.71 29.6

30.4

23

BITRAGION-SUBMANDIBULAR ARC: The surface distance
between the right and the left tragion passing
aver the juncture of the jaw with the neck.

29.6 31.2

32.6

24

BITRAGION-SUBNASALE ARC: The surface distance
between the right and the left tragion, passing
over the juncture of the nnse with the philtrum.

28.6 29.4

30,2

25

BIZ/GOMATIC BREADTH (Face Breadth): The horizontal
distance between the maximum protrusions of the
cheekbones (zvgomatic arches).

13.9 14.3

14.7

26

BUTTOCK CIRCUMFERENCE: The horizontal circumference
of the body at the level of the maximum pro-
trusion of the buttocks.

9t1.1] 100.0 107.8
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TABLE 1 (cont'd)

1

DESIGN VALUES
Dimension Descriptions (cm)
SMALL MID LARGE
27 BUTTOCK DEPTH: The horizontal depth of the body at
the level of the maximum protrusion of the 21.7 24.4 26.8
buttocks.
28 BUTTOCK HEIGHT: The vertical distance between the
standing surface and the level of the maximum 84.4 90.8 97.0
protrusion of a buttock.
29 BUTTOCK~KNEE LENGTH: The horizontal distance between
the maximum protrusion of a buttock and the 56.6 60.9 65.0
anterior point of the knee of a seated subject.
The knee is flexed 90 degrees.
30 BUTTOCK-POPLITZAL LENGTH: The horizontal distance
between the maximum prctrusion of a buttock and 47.1 50.8 54 .4
the posterior surface of the knee of a seated
subject. The knee is flexed 90 degrees.,
31 CALF CIRCUMFERENCE: The maximum horizontal circum-
ference of the calf. 34.7 37.7 40.3
32 CALF HEIGHT: The vertical distance between the
standing surface and the level of the maximum 33.0 35.8 38.6
circumference of the calf.
33 CERVICALE HEIGHT: The vertical distance between the
standing surface and the tip of the spinous 143.4 4§ 153.1 162.6
proc«ss of the 7th cervical vertebra (cervicale).
*34 CERVICALE HEIGHT, SITTING: The vertical distance
between the sitting surface and cervicale. 64.6 | 68.4 72.0
35 CHEST BREADTH: The horizontal breadth of the chest ]
_ at the level of the nipples. 30.5 33.2 35.6
36 CHEST CIRCUMFERENCE: The horizontal circumference of
the chest at the level of the ninples. 91.2 ] 100.0 107.5
37 CHEST CIRCUMFERENCE AT SCYE: The circumference of
the chest at the level of an axillary fold 95.3 4 103.6 110.8
(scye point).
38 CHEST DEPTH: The horizontal depth of the chest at
the level of the nipples. 22.51 24.9 27.0
39 CHEST HEIGHT: The vertical distance between the
standing surface and the level of the nipple. 121.91130.1 138.2
*40 CHEST HEIGHT, SITTING: The vertical distance between
the sitting surface and the level of the nipple. 43.1 1 45.4 47.€
41 CROTCH HEIGHT: The vertical distance between the
standing surface and the midpoint of the crotch. 80.2| 85.6 91.1
* See section on Body 3ize, page 6.
12
’-',q"..i.‘.--,-'.“lf '.. » ‘n’ l_“’ - --...I .I - - :l
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TABLE I (cont'd)

DESIGN VALUES

Dimension Descriptions (cm)
SMALL MID LARGE

42 EAR BREADTH: The breadth of the ear perpendicular

i to its long axis. 3.7 3.8 3.9
P} 43 EAR LENGTH: The length of the ear along its long

‘q axis. 6.4 6.6 6.9
ég 44 EAR LENGTH ABOVE TRAGION: The distance along the

b long axis from tragion to the top of the ear. 2.9 2.9 3.0
M 45 EAR PROTRUSION: The horizontal dictance between

;3 the most protruding point on the surface of the 2.1 2.2 2.3
p ear and the bony eminence of the mastoid process

Y immediately behind the ear.

a 46 ECTOCANTHUS TO TOP OF HEAD: The vertical distance

ﬁ vetween the outer corner of an eye (ectocanthus) 11.7 12.0 12.2
;‘ and the plane of the top of the head.

£ 47 ECTOCANTHUS TO WALL: The horizontal distance

" between the outer corner of an eye (ectocanthus) 17.5| 17.8 18.1

and the plane of the back of the head

48 ELBOW CIRCUMFERENCE: The circumference of the elbow
perpendicular to the long axis of the arm passing 26.0 28.0 29.8
over the tip of the elbow (olecranon process).

‘ﬁz 49 ELBOW HEIGHT: The vertical distance between the
&j standing surface and the proximal end of the 105.6 | 113.1 120.5
i; radius (radiale).
2
%
'3
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§
L}
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TABLE 1 (cont'd)

Dimension Descriptions

DESIGN VALUES

(cm)

SMALL

MID

LARGE

50

ELBOW REST HEICHT: The vertical distance between
the sitting surface and the bottom of the elbow
with the upper arm hanging freely and the forearm
flexed 90 degrees.

23.9

25.4

26.7

51

ELBOW-WRIST LENGTH: The distance between the tip of
the elbow (olecranon process) and the distal end
of the radiue (stylion) with the upper arm hanging
freely and the elbow flexed 90 degrees.

28.4

30.2

32.0

52

EYE HEIGHT, SITTING: The vertical distance between
the sitting surface and the outer corner of an eye
(ectocanthus).

77.5

85.1

FEMORAL BREADTH (Bone): The breadth of the femur
between its medial and lateral epicondyle: with
the tissue compressed.

9.5

10.6

54

FOOT BREADTH: The maximum breadth of the foot
perpendicular to its long axis.

9.3

9.8

10.3

55

FOOT LENGTH: The maximum length of the foot
parallel to its long axis.

25.7

27.2

28.7

56

FOREARM CIRCUMFERENCE: The maximum circumference
of the forearm perpendicular to its long axis.

26.5

28.5

30.2

*57

FOREARM~HAND LENGTH: The distance between the tip of
the elbow (olecranon process) and the tip of the
middle finger (dactylion) when the upper arm is
hanging freely and the elbow is flexed 90 degrees.

46.6

49.3

52.0

58

GLABELLA TO TOP OF HEAD: The vertical distance from
the midsagittal point vetween the browridges
(glabella) to the plane of the top of the head.

9.2

9.3

9.4

* See

N R N

section on Body Size, page 6.

16
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TABLE 1 (cont'd)

Dimension Descriptions

DESIGN VALUES |

(em)

SMALL

MID

LARGE

59

GLABELLA TO WALL: The horizontal distance from
the midsagittal point between the browridges
(glabella) to the plane of the back of the head.

20.0

20.4

20.8

60

GLUTEAL FURROW HEIGHT: The vertical distance
between the standing surface and the lowest point
of the juncture of the curve of a buttock with
the thigh (gluteal furrow).

76.1

81.7

87.3

61

HAND BREADTH: The breadth of the hand between the
second ard the fifth metacarpal-phalangeal joints.

8.5

9.0

9.4

62

HAND BREADTH ACROSS THUMB: The breadth of the hand,
perpendicular to its long axis, at the level of
the metacarpal-phalangeal joint of the thumb.

9.7

10.3

10.8

63

HAND CIRCUMFERENCE: The circumference of the hand
around the second and fifth metacarpal-phalangeal

joints.

20.7

21.7

22.6

64

HAND CIRCUMFERENCE INCLUDING THUM3: The circumfer-
ence of the hand, perpendicular to its long axis,
passing over the first metacarpal-phalangeal joint.

24.6

25.9

27.2

65

HAND LENGTH: The distance between the end of the
forearm (stylion) and the tip of the middle finger
(dactylion) parallel to the long axis of the hand.

18.3

19.2

20.1

66

HAND THICKNESS: The thickness of the hand between
the palm and the top of the third knuckle of the
hand (head of the third metacarpal).

2.7

2.8

2.9

18
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TABLE 1 (cont'd)

DESIGN VALUES

Dimension Descriptions (cm)
SMALL MID LARGE

67 HEAD BREADTH: The maximum horizontal breadth of

AIRD D % %" "y >l K€ SO "B e

the head above the ears. 15.4 15.6 15.9
68 HEAD CIRCUMFERENCE: The maximum circumference of
the head above the browridges and ears. 56.5 57.7 58.8
69 HEAD DIAGONAL FROM INION TO PRONASALE: The distance 3
between the cip of the nose (pronasale) and the 21.5 22.0 22.5 H
point inion on tha back of the head. N
70 HEAD DIAGONAL-MAXIMUM FROM MENTON TO OCCIP?UT: The g
maximum distance between the tip of the chin 25.01 25.7 26.3 :
(menton) and th> back of the head (occiput). &
71 HEAD LENGTH: The maximum distance from the mid- ~
sagittal point between the browridges {(glabella) 19.5] 19.9 20.3 -
to the back of the head N
72 HEEL-ANKLE CIRCUMFERENCE: The circumference of the .

foot and ankle passing under the tip of the heel 32.1 34.2 36.2
and over the anterior juncture of the foot with

the ankle.
73 HIP BREADTH: The maximum horizontal breadth of the

hips. 32.9 35.7 38.2
74 HIP BREADTH, SITTING: The maximum horizontal breadth

of the hips cf a seated subject. 34.8 38.3 41.5
75 HUMERAL BREADTH (Ewne): The breadth of the humerus

between irs medial and lateral epicondyles with 6.8 7.1 7.5

the tissue compressed.

*76 ILIOCRISTALE HEIGHT: The vertical distance from the
standing surface to the top of the pelvis (ilium) 100.0} 107.3 114.5
in the midaxillary line.

77 INSTEP CIRCUMFERENCE: The vertical circumference of

5 BB I P O ARG S A RS0

the arch of the foot. 24.3 25.9 27.4 &
78 INSTEP LENGTH: The horizcntal distance between the :
back of the heel and the level of the maximum 18.8 19.9 21.0 '

-

medial protrusion of the foot.
79 INTEROCULAR BREADTH: The horizontal distance between

the inner corner of each eye (endocanthus). 3.3 3.3 3.4
80 INTERPUPILLARY BREADTH: The horizontal distance

between the center of the pupil of each eye. 6.2 6.3 6.4
81 INTERSCYE: The horizontal surface distance across

the back between the lowest points of the 36.7 39.2 41.3

posterior axillarv folds.

* See section on Body Size, page 6.
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TABLE | {(cont'd)

Dimension Descriptions

DESIGN VALUES

(cm)

Small

Mid

Large

KNEE CIRCUMFERENCE: The horizontal circumference
of the knee at the level of the middle of the

kneecap (patella).

35.9

39.2

42.1

KNEE HEIGHT: The vertical distance between thne
standing, surface and the level of the middle
of the knevccap (patella).

50.0

53.6

84

KNEE HEIGHT, SITTING: The vertical distance
between a footrest surface and the top of a
knee of a seated subject. The knee is flexed

90 degrees.

56.2

60.0

*85

LATERAL FEMORAL EPICONDYLE HEIGHT: The vertical
distance between the standing surtface and the
level of the maximum proftrusion of the lateral
femoral epicondyle.

47.6

51.0

54.3

86

LATERAL MALLEOLUS HEIGHT: The vertical distance
between the standing surface and the lateral
point of the ankle.

6.6

7.6

87

LIP LENGTH: The horizontal distance between the
outer corners of the lips.,

5.4

88

LIP PROTRUSION TO WALL: The horizontal distance
between the most protruding point of the lips
and tne plane of the back of the head.

20.7

21.7

*89

LOWER THIGH CIRCUMFERENCE: The circumiference of
the thigh just above the kneecap (ratella).

90

MAXIMUM FRONTAL (Forehead) BREADTH: The horizon-
tal distance between the lateral ends of the

browridges. |

91

MEDIAL MALLEOLUS HEIGHT: The vertical distance
between the standing surface and the medial
point of the ankle,

92

MENTON-SELLION LENGTH (Face Length): The dictance
between the tip of the chin (menton) and the
deepest point of the nasal root depression
(sellion).

11.7

12.1

93

MENTON-SUBNASALE LENGTH: The distance between the
tip of the chin (menton) and the base of the
nose (subnasale).

94

MENTON TO TOP OF HEAD: The vertical distance be-
tween the tip of the chin (menton) and the
plane of the top of the head

N
(5]
.

W

23.3

95

MIDSHOULDER HEIGHT, SIT{ING: The vertical distance
between the sitting surface and the midpoint
of the top of the shoulder (half the distance
between the lateral base of the neck and

acromion),

61.3

68 .6

* See

NI

section on Body Siz», page 6.
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TABLE U (cont'd) NS
N
wbs
N
k.
DESIGN VALUES »
Dimension Descriptions (cm) o
Small { Mid Large ~
96 MINIMUM FRONTAL AKC: The surface distance between .
the points of greatest indentation of the tem- 13.4 13.6 13.9 .
poral crests. B
97 NASAL BREADTH: The maximum horizoantal hreadth of 3.5 3.6 3.6 S
the nose. e
*98 NASAL ROOT BREADTH: The horizontal breadth of the e
root of the nose. 1.5 1.8 2.1 e
99 NECK CIRCUMFERENCE: The maximum circumierence of e
the neck, including the Adam's apple, perpen- 36.5 38.7 40.6 L
dicular to its long axis. :;¥
100  NOSE LENGTH: The distance between the lowest G
point of the nasal septum (subnasale) and the 5.0 5.1 5.3 {}
deepest point of the nasal root depression :ﬁ
! (sellion), . Nl
%101 NOSE PROTRUSION: The distance betwean the tip of L3
the nose (pronasale) and the lowest point of 2.0 2.4 2.8 R
the nasal septum (subnasale). 1 o
*102 NUCHALE HEIGHT: The vertical distance in the mid- i?
sdagittal plane between the standing surface and 151.2 ] 16l1.2 170.7 ~
the lowest palpable bony point of the back of IS
the head (nuchale). .
103 PALM LENGTH: The vertical distance between che -
distal end of the radius (stylion) and the 10.4 10.9 11.4 jﬁ
crease at the base of the middle finger. uj
104 PHILTRUM LENGTH: The length of the groove between :&u
the upper lip and the base of the nose. 1.5 1.6 1.6 i
105 POPLITEAL HEIGHT: The vertical discance between ..
a footrest surtace and the lower lateral surface 41,2 44.0 46.7 :f*
of the thigh, just behind the knee, when the ’ | g
subject is seated with the knee flexed 90 ;;
degrees L
106 PKONACALE TO TOP OF HEAD: The vertical distanace v
between the tip of the nose (pronasale) and the 14.5 14.8 15.0 L3
plane of the top of the head, S
LO7 PRONASALE TO WALL: The horizonral discance -
betwern the tip of the nose (pronasale) and the *% Kk %% re
plane of the back ot the head, ] :{j
108  RADIALE-STYLION LENGTH: The distance, along the : N
long axis of the forrarm, between the proximal 25.3 27.1 28.8 L]
end of the radius (radiale) and the distal end o
of the radius (stylion) i%
o
* See section on Body Size, page 6. :{
** These values deleted due to inconsistancy with 121 the 121 values are deemed 3
to he correct, %q
A
-2:1
2
O
4
) L2
&
o
R M A0 A AP S T e 2 sy

Pt IR NP SR R i o


http://www.abbottaerospace.com/technical-library

LI T
-

(cont'd)

TABLE 1

(PP PP PENE . NS W . . S - i | R .o u Y LN :
AT EPRRER R R R R KA EENE 7 L RPN Lo BRI JERARANEN AOCVANII Y o S PSS Tty
R A N o ‘ ‘ 3 bk & et e M s TR el



http://www.abbottaerospace.com/technical-library

TABLE 1 (cont'd)

Dimension Descriptions

]

NDESIGN VALUES 1

(cm)

Smatll

“hd

Large |

L i Gl

109

SAGITTAL ARC: The surfac~e Jdistance over the top
of the head from the point between the
browridges (glabella) to the boay poiat on the
back of the head (inion).

|
|
|
!
!

34.7

110

SCYE CIRCUMFERENCE: The vertical circumference
passing over the shoulder and through the
highest point of the axilla.

45.1

48.9

11t

SELLION TO TOP OF HEAD: The vertical distance
between the deepest point of the nasal root
depression (sellion) and the plane of the top
of the head.

10.5

10.8

SELLION TO WALL: The horizontal distance between
the deepest point of the nasal root depression
(sellion) and the plane of the back of the
head.

15.8

20.2

20.6

SHCULDER CIRCUMFERENCE: The maximum horizontal
circumference of the shoulders at the level
of the deltoid muscles.

119.1

126.4

SHOULDER~-ELBOW LENGTH: The distance, along the
long axis of the upper arm, between the tip
of the shoulder (acromion) and the bottom of
the elbow (olecranon process) when the upper
arm is hanging freely with the elbow flexed 90
degrees.

36.2

38.3

15

SHOULDER LENGTH: The surface distance betwean the
lateral juncture of the base of the neck with
the shoulder, and the tip of the shoulder
(acromion).

15.8

16.7

17.6

116

SITTING HEIGHT: The vertical dJdistance between the
sitting surface and the top ot the head.

8G.23

93.7

98.0

*117

SPHYRION HEIGHT: The vertical distance between
the standing surface and the distal ead of the
tibia (sphyrion),

6.5

7.0

7.5

STATURE: The vertical distance between the
standing surface and the top of the head.

163.1

178.4

188.6

120

STOMION TG TOP OF HEAD: The vertical distance
between the midpnint of ¢lesed lips and the
Dline of the top of the head,

18.0

18.4

18.8

SUBNASALE [0 TOP OF HifAD: The vertical distance
between the base nof the nose (subnasale) and
the plane of the top orf the head.

15.8

16.1

16.5

121

SUBNASALE TO WALL: The horizontal distance
between the lowest point of the nasal! septum
(subnasale) and the plane of the back of the
head.

21.1

21.5

* See section on Body Size, page 6.
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TAELE 1 {(cont'd)

Dimension Descriptions

DESIGN VALUES

(cm)

Small

Mid

Large

122

SUPRASTERNALE HEIGHT: The vertical distance
batween the standing surface and the psint of
deepest depression of the top of the breast~
bone (suprasternale).

136.9

146.2

155.3

*123

TENTH RIB HEIGHT: The vertical distance between
the standing surface and the level of the
lowest point of the tenth rib.

105.1

112.5

119.8

124

THIGH CIRCUMFERENCE: The circumference of the
thigh perpendicular to its long axis at the
lowest point of the juncture of a buttock with
the thigh.

53.7

59.9

65.2

125

THIGH CIRCUMFERENCE, SITTING: The vertical
circumference of the thigh at its juncture
with the groin of a seated subject,

52.7

58.9

64.2

126

THIGH CLEARANCE: The vertical distance bstween
the sitting surface and the highest point on
the thigh of a seated subject.

15.1

16.8

18.3

] 127

THUMB-TIP REACH: The horizontal distance between
the plane of the back (a wall) and the tip of
the thumb with an arm extended forward and the
tip of the index finger touching the pad of
the thumb. The palm is down.

76.0

80.8

85.5

128

THUMB-TIP REACH, EXTENDED: The horizontal
distance between the plane of the back (a
wall) and the tip of the thumb with an arm and
a shoulder extended forward as far as possible
while keeping the back of the other shoulder
firmly against the wall. The tip of the index
finger tcuches the pad of the thumb., The palm
is down,

85.1

90.1

95.1

129

TPAGION TO TOP OF HEAD: The vertical distance
between tragyion and the plane of the top of
the head.

13.2

13.5

13.7

130

TRAGION TO WALL: The horizontal distance between
tragion and the plane of the back of the head.

10.2

10.4

10.5

131

TROCHANTERIC HEIGHT: The vertical distance
between the standing surface and the top of
the greater trochanter of the femur
(trochanterion).

88.4

4.4

100.8

* See section on Body Size, page 6.
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TABLE 1 (cont'd)

DESIGN VALUES
Dimension Descriptions (cm)
Small | Mid Large
132 WAIST BREADTH: The horizontal breadth of the torso
at the level of the navel. 28.1 31.5 34.5
133 WAIST CIRCUMFERENCE: The horizontal circum-
ference of the torso at the level of the 79.0 89.4 98.2
navel.
134 WAIST DEPTH: The horizontal depth of the torso
at the level of the navel. 20.2 22.8 24.9
135 WAIST HEIGHT: The vertical distance between the
standing surface and the navel. 100.3 ] 107.2 114.0
*136 WAIST HEIGHT, SITTING: The vertical distance
between the seated surface and the navel. 21.5 22.4 23.4
137 WEIGHT: Welght of the subject to the nearest 139.5] 179.7 215.4
tenth of a pound. 1bs lbs 1bs
*133 WRIST BREADTH (Bone): The maxrmum distance
between the radial and ulnar styloid 5.3 5.7 6.0
processes.
129 WRIST CIRCUMFERENCE: The circumference of the
wrist perpendicular to the long axis of the 16.7 i7.7 18.7
forearm at the level of the distal tip of the
radius (stylion). i
* See section on Body Size, page 6.
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Body Segmentation

In order to describe its mass distribution properties, the body is seg-
mented by planes as shown in Figure 2.

These planes relate to the body in

the erect standing position and are identified as described below:

1

10

L

HEAD PLANE:

NECK PLANE:

THORAX PLANE:

ABDOMINAL PLANE:

HIP PLANE:

KNEE PLANE:

ANKLE PLANE:

SHOULDER PLANE:

ELBOW PLANE:

WRIST PLANE:

"."\."\'.'."-.':',;-." L o '\q‘..vl:_:"'f L AN

A plane that passes through the right and left gonion
and nuchale.

A compound plane in which a horizontal pilane through
cervicale intersects anteriorly with a second plane.
The second plane passes through the lower of the two
clavicale landmarks, is perpendicular to the mid-
sagittal plane, and makes a 45-degree angle with the
horizoncal plane.

A horizontal plane that passes through the 10th rib
midspine landmark.

A horizontal plane passing through the higher of the
two iliocristale landmarks.

A plane perpendicular to the frontal plane passing
through the center of the crotch and the midpoint
between the anterior superior iliac spine landmark
and trochanterion,

A horizontal plane passing through the lateral femoral
epicondyle.

A horizontal plane passing through the sphyrion land-
mark,

A plane passing through the acromion landmark and
the anterior and posterioc scye puint marks of the
axillary folds.

A plane passing through the olecranon process and
the medial and lateral humeral epicordyle landmarks.

A plane perpendicular to the long axis of the forearm
passing through the radial stylion landmark.

32
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Mass Distribution

The mass distribution data were calculated from regression equations
reported in McConvilie et al. (1980). These data are based upon a stereopho-
tometric assessment of vo'ume. The assumption that tne distribution of volume
can be substituted for the distribution of mass is supported by the data
reported in Young et al. (1983). The reader is referred there for more infor-
mation,

The alignment of principal axes for each segment, the mass, and prin-
cipal moments of inertia {(calculated with respect to the segment center of
mass) are pre: .nted ian Table 2. A general assumption of body symmetry with
respect to the midsagittal plane has been made so that properties of right and
left segments are identical.

For purposes of specifying the segmental principal axes directions, a
whole body reference axis system (r) is defined. This reference system is
based on a standing surface in which the X, axis points anteriorly, the Y.
axis to the left and the Z, axis vertically upward.

The neck, thorax, and pelvis principal axes are rotated from this
refereace position, as shown in Table 2. The principal axes for the extremity
segments (with the exception of the hand and foot) are such that the Zp axis
is aligned with the long axis of the bones and the X, and Yp axes are perpen-
dicular to it with no preferred direction since the X, and Y principal
moments are equal. The orientation of the principal axes for the hand and
foot are coincident with the reference zxes.

For the head, a local anatomically defined coordinate system (a) is used
as the reference coordinate system. It is defined by the Y, axis running from
the right tragion to the left tragion, the X; axis being the normal vector
from the Y, axis to the right infraorbitale, the 7; axis being formed by the
cross product of the X, and Y; axes vectors, and the origin being located on a
line connecting the tragions (Y,) at a point closest to sellion. The relative
orientation of the head principal axes to the anatomical axes (a) is shown
in Figure 3. For the head, the Xp axis is rotated 36° counterclockwise about
the Y, axis (see Table 2).

Segmental Masses

The segmental masses were determined from the relative proportions of
segmental volumes obtained from regression equations developed by McConville
et al. (1980), and total body masses of 63.3 kilograms for the Small sized
man, 81.5 kilograms foc the Mid-sized man and 97.7 kilograms for the Large
sized man.
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TABLE 2

LA oA g o)

MASS DISTRIBUTION CF THE BODY SEGMENTS
(mass in kilograms; moments of inertia in kilograms/cm?;
X is anterior; positive rotation is clockwise)

Far o N

v
e Y

>

Al €

HEAD

T

AL

-
Catalwle #

Segment Moments
Mass X Y 4

x

LAY

193 219 144
206 235 153
218 250 161

SMALL 4
MID-SIZE 4.
LARGE 4

ol S e
h i

*

=" f‘.{ o
x"x

o
w2
IRt

i

The principal axes are rotated
-36° about the Y, axis.
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Segment Moments
Mass X Y
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SMALL
MID-SIZE
LARGE

13 16 19
18 22 28
23 27 35
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The principal axes are rotated
+22.2° about the Y, axis.
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THORAX
Segment Moments -
Mass X Y z N
N
SMALL 18.6 | 3233 2347 1975 b2
MID-SIZE 26.9 | 5224 3857 3284 =}
LARGE 30.5 7002 5202 4432 ‘j
The principal axes are rotated b
-12° about the Y, axis. -
ABDOMEN o
N
Segment Moments <
Mass X Y z N
N
SMALL 1.9 | 108 58 160 s
MID-SIZE 2.4 175 99 266 81
LARGE 2.9 | 233 133 356 3
N
~
%
=
The principal axes are coincident ™
with the reference axes. vy
¥
X
<
PELVIS b
Segment Moments ]
Mass X Y Z ;
SMALL 8.6 651 587 746 : -
MID-STZE 1.8 1116 1028 1298
LARGE 14.6 1519 1408 1773
The principal axes are rotated
-24° about the Y. axis.
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TABLE 2 (cont'd)

UPPER ARM
Segment Moments
Mass X Y Z
SMALL 1.5 85 85 17 i.
MID-SIZE 2.0 141 141 29 ﬁ
LARGE 2.4 192 192 39 ‘

E A TRR

The Z, axis is coincident with the
Z. axis and the ¥, and Y, axes
are degenerate.

FOREARM
Segment Momcuts
Mass X Y Z
SMALL L.1 61 61 9
MID-SIZE l.4 90 90 14
LARGE 1.6 117 117 18

The Z, axis is coincident with the
Zr ax1s and the X, and Y, axes
are degenerate.

——ad ’_’\.

o

-

| “
A X

ND

¥

Segment Moments :5

Mass X Y 7 \i

\:‘\
SMALL 0.5 10 8 3 )
MID-SIZE 0.5 13 1 4 -
LARGE 0.6 16 13 5 N

The principal axes are coincident
with the reference axes with the
hand aligned as shown in Figure 1.
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1ADLL £ (cont qy v::‘
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Z

Zp
]

THIGH S

Segment Moments o

Mass X Y Z i

SMALL 7.7 | 1093 1093 289 .
MID-SIZE 9.8 | 1652 1652 452 rs
LARGE 11.8 | 2175 2175 595 o
o

o . 2"

The Z, axis 1s coincident with the »

Zy axis and the X, and Y, axes W

are degenerate. :'

vy

o

o

L)

CALF o

e

Segment Moments .

Mass X Y V4 o

4

SMALL 3.1 406 406 48 »
MID-SIZE 3.8 606 606 71 .
LARGE 4.5 798 738 92 ;:.:
-

\-\.‘

-

e

The Z, axils is coincident with the »

Zy axls and the X, and Y, axes K

are degenerate. »f::

"

e

Xy

0

FOOT L

Segment Moments :::

O

Mass X Y A o

Y

SMALL 0.8 6 31 33 »
MID=-SIZE 1.0 8 44 46 EN
LARGE 1.1 11 56 59 o
o

The principal axes are coincident .
with the reference axes with the o
feet aligned as shown in Figure 1. “
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is orientation

for the head relative to

Principal ax

Figure 3.
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Body Linkage and Center of Mass (CM) Locations

Figures 4 through 9 illustrate the location of the centers of mass and
joint centers for body segments for the Small, the Mid, and the Large sized
male aviator. The centers of mass of the body segments with respect to their
adjacent joint centers are assumed not to change from the standing to the
seated position.

With the exception of the head, the centers of mass locations are based
on the stereophotometric assessments of McConville et al. (1980). The loca-
tion of the head center of mass is based on both the McConville data and that
of Beier et al. (1979) and is similar to that derived by Robbins (1983).

The inserts in Figures 4, 6, and 8 show the estimated location of the
trochanterion landmark with respect to the seated surface anad a vertical plane
tangent to the posterior surface of the buttock fer an erect, seated posture.
These data are based uvon the data developed by Geoffrey (1961).
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Top of Head

H

Cervicale

Iliocristale ¢43.4

8.1

Trochanteriony 11.6
_ 18,2
Knee ¥ 41,1

ead CM (X)

10.2
168.1

157.7
151,2

145,2
143.4
136.6

122.8

105.1
102.5

I i 100.0

BN
j £ e 88 4

-

STATURE

Head CM (2)
Head/Neck Pivot (Nuchale)

Neck CM (Z)

Neck/Thorax Pivot (Cervicale)

Acromion

Thorax CM (2)

Thorax/Abdomen (Teuth Rib)
Abdomen CM (2)
Abdomen/Pelvis (Iliocristale)

Pelvis CM (Z)
Hip Pivot (Trochanterion)

v 4 ~- 70,2
i Thigh CM (2)

- 47,3

Knee Pivot

-

= 30,7 5
Calf CM (2)

Y 16,6

¥ 41.3 - e 6.0 Ankle Pivot
' 47.3 L = 2.6 Toot CM (Z2)
10.5
Foot CM (X)
Figure 4. Body linkage and centers of mass (excludes arms) for the

Small male aviator. Units are in centimeters.
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Sterno-Clavicular [36,9 O oG N
P _ 13A~,9 Suprasternale

Clavi-Scapular 136.6
Acromion 136,6.

31.8 Bihumeral Head

Upper Arm Pivot | 4

Upper Arm CM Y 16,4 31.1 Acromion-Radiale

Elbow Pivot _Y 30,4

Forearm CM Y 40,5
25.3 Radiale-Stylion
Wrist Pivot 56.4
62.8
Hand CM 18.3 Hand Length

1.3 Bifemoral Head

Figure 5. Centers of mass and linkage for the arms of the
Small male aviator. Units are in centimeters.
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S Head CM (X)

Top of Head

167.9 Head CM (2)
161.2 Head/Neck Pivot (Nuchale)

154.5 Neck M (2)
153.1 Neck/Thorax Pivot (Cervicale)

Cervicale
146.2" Acromion
130,8 Thorax M (2) /
:
112.5 Thorax/Abdomen (Tenth Rib) ;
; — 109.9  Abdomen CM (2) ;
lliocristale S 2 |~ 107.3 Abdomen/Pelvis (Iliocristale) .
' 1 98,3 Pelvis CM (2) :
Trochanterion ! p = > 94.6 Hip Pivot (Trochantericn)
{
Y196 ‘ -+ 75.0

Thigh 1 (2)

Knee ¥ 44,1 - 50,5
Knee Pivot

X 1.5 - 33.0
Calf o (2)

44 T 6.5 Ankle Pivot
‘ 50.5 : :.» 2.8 TFoot CM (2)
fn.f

Foot CM (X)

Figure 6. Body linkage and centers of mass (excludes arms) for the
Mid~sige male aviator. Units are in centimeters.
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Sterno~Ciavicular 146.,2
Clavi-Scapular 146.2
Acromion 146, 2

Upper Arm Pivot _& 3.8

i Upper Ars CM  _Y_17.7

146.2 Suprasternale

33,2 Bihumeral Head

33.2 Acromion-Radiale

Elbow Pivot ¥y 32,4

Forearm CM
27.1 Radiale-Stylion

Wrist Pivot

Hand CM 19.2 Hand Length

17.5 Bifemoral Head

Figure 7. Centers of mass and linkage for the arms of the
Mid-size male aviator. Units are in centimeters.
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Top of Head

Head CM (X)
10.5

Cervicale

178.0
170.7

163.8
162.6

Iliocrisggle

155.7

138.7

- 119.,8

—— 117.2

. 114,5

Trochanterion

. 104, 5
— 100.8

Knee Y

- 79,8

- 53,6

i | 46,5 -

Knee Pivot

> 35.3
Calf CM (2)

Thigh CM  (2)

188.6 STATURE

Head CM (2)
Head/Neck Pivot (Nuchale)

Neck CM (2)
Neck/Thorax Pivot (CZervicale)

Acromion

Thorax CM (Z)

Thorax/Abdomen (Tenth Rib)
Abdomen CM (2)
Abdomen/Felvis (Iliocristale)

Pelvis €M (2)
Hip Pivot (Trochanterion)

— 7.0 Ankle Pivot
3.0 Foot CM (2)

Figure 8.

Body linrage and centers of mass (excludes arms) for the

Large male aviator.
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Figure 9. Centers ¢f mass and linkage for the arms of tre
Large male aviator. !Unilts are in centimeters.

by

- E -
WL g

r’E
a

s A

AR A ] W Vi U ¥ "-"-
-‘1 ‘J-".r.- \.f;&.r:'ar%."“w“.ﬁ"r b

e - PR R R YR AR TSt At ALY T et T N AN AT T AT YA T TN W e
f“:I:Jf*'¢?ff¢ff?*f¢\¢\#\ A n,\an’xAx,\_.Hu.?_s_sfxax,._x_\,u‘ufxﬂ.

I e

\}‘.:;*.j_-.‘_‘,‘\;\;-.?.' Y
ol O L) 3 11

>



http://www.abbottaerospace.com/technical-library

]

)
DEFINITIONS "3
::?!
ABDOMFEN: As defined in this document, the abdomen is that segment Eq
of the torso bounded superiorly by a horizoatal plane o
passing through the lowest point of the 10th rib and !v
inferiorly by a horizontal plane passing through RS
iliocristale. :3
. . i
ACROMION: The lateral point on the bony tip of the shoulder. :b
L%
ANTERIOR: Pertaining to the front of the body; as opposed to -
posterior (see Figure 1), NS
Kl
ANTERIOR SUPERIOR o
. . - -
ILIAC SPINE The anterior end point of the crest of an ilium, N
N
AXILLARY FOLDS: The anterior and posterior folds formed by the juncture of ;F
the upper arms and the torso. o
»
N
. . . . o
BIL: A prefix relating to each of two symmetrically paired -
points. :ﬁ
o
BICEPS _ b
(Brachii M.): The large muscle on the anterior side of the upper arm. S
P}
RICRISTAL: Pertaining to the crests of the ilia. 3ﬂ
A

BIFEMORAL HEAD

BREADTH: The horizontal distance between the center of the head 4
of the right and left femur. (Estimates derived from o
cadaveric material.) -ﬁ
o
BIHUMERAL HEAD (:
BREADTH: The horizontal distance between the center of the head A
of the right and left humerus. (Estimates derived from LJ
cadaveric material.) Ny
..i
CERVICALE: The superior point on the spinous process of the 7th cer~- §}
vical vertebra. Q:
CLAVICALE: The superior point of the medial end of the clavicle. Y.
CORONAL: Pertaining to the crown of the head. :ﬁ
I‘J
DACTYLION: The tip of the middle finger. "
DELTOID MUSCLE: A large muscle passing over the top of the shoulder and 2;
ingerting into the upper half of the humerus, N
e
I'J
DISTAL: The end of a body segment furthest from the torso; the N
opposite of proximal (see Figure l). o

o
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ECTOCANTHUS:

ENDOCANTHUS:
EPICONDYLES:
FEMUR:

FRANKFORT PLANE:

FRONTOTEMPORALE :

GLABELLA:

GONION:

HUMERUS:

ILIOCRISTALE:

ILIUM (ILIA pl.):

INFERIOR:
INFRAORBITALE:

INION:

LANDMARK:

LATERAL:
LATERAL FEMORAL
EPICONDYLE LANDMARK:

LATERAL HUMERAL
CPICONDYLE LANDMARK:

The point of the juncture of the eyelids at the lateral
corner of an eye.

The inner corner of an eve.

Bony eminences at the distal ends of the humerus and femur.

The thigh bone.

The standard horizoatal plane or orientation of the head.
The plane passes through the right tragion and the lowest
point of the right eye socket.

The point of greatest indentation of the temporal crests.

The anterior point in the midsagittal plane between the
eyebrows.

The lateral point of the obtuse angle at the back of the
lower jaw formed by the intersection of the vertical and
horizoantal portions of the jaw.

The upner arm bone.

A point in the midaxillary line on the crest of the ilium.
The point is midway between the superior and lateral
margins of the crest.

The upper one of three bones composing either half of
the pelvis,

Lower, nearer to the feet (see Figure 1).
Inferior point of the orbit of the eye.

A protuberance of the occiput (the posterior bone of the
skull) located in the center of the lower back of the
head.

A mark placed on the body or a body surface feature used
to identify the origin, end-point, or level of a measure-
ment.,

Lying away from the midsagittal plane of the body; opposed
to medial (see Figure 1),

The lateral point on the lateral femoral epicondyle.

The lateral point of the lateral humeral epicondyle.
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LATERAL MALLEOLUS: The bony prominence at the distal end of the fibula.

l‘_.
LATERAL MALLEOLUS i:;:"-‘
LANDMARK: The lateral point of the lateral malleolus. o
R
e
MASTOID PROCESS: An inferior process of the temporal bone palpable just ’aﬂ
behind the ear. N

MEDIAL: Lying near the midsagittal plane of the body; opposed to ﬁ{
lateral. ?b

MEDIAL HUMERAL »

EPICONDYLE LANDMARK: The medial point of the medial humeral epicondyle.

MEDIAL MALLEOLUS: ‘The bony prominence at the distal end of the tibia. fi
MEDIAL MALLEOLUS {}%
LANDMARK : The medial point of the medial malleolus. 'E@
o

MENTON: The point of the tip of the chin in the midsagittal plane. “:”
N

METACARPAL: One of five long bones of the palm of the hand. Numbered e
sequentially from I (thumb) through V (little finger). ;'”

C o

METATARSAL: One of five long bones in the instep of the foot. G
Number.d sequentially from I (big toe) through V (little ::{f

toe). o

..(“.‘{;

MIDAXILLARY LINE: A vertical line on the torso dividing it into front and '15%
back portions. The line originates at the center of the lit

axilla. o

MIDSAGITTAL PLANE: The wertical piane which divides the body into right and Q?ﬂ
left halves. o

.

NUCHALE : The lowest palpable bony point in the midsagittal plane of :.3
the back of the head. :}j

-t

OCCIPUT: Pertaining to the occiput, the bone making up the inferior :;f
part of the back of the skull, é’i

OLECRANON PROCESS: The curved, hock-like head of the ulna that is the bony

.
w

part of the back of the elbow. When the elbow is flexed o
90 degrees, vertical measurements to the elbow are made to o
the bottom and horizontal measurements to the elbow are o
made to the back of the olecranon process. )
r.

PATELLA: The kneecap. T
e T
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PHALANGES:

PHILTRUM:

POPLITEAL:

POSTERIOR:

PRONASALE:

PROXIMAL:

RADIALE:

RADIUS:

SELLION:

SCYE:

STYLION:

SPHYRION:

SUBNASALE :

SUPRASTERNALE:

TEMPORAL CREST:

TENTH RIB MIDSPINE
ILANDMARK:

TIBIA:

A - . PP . . .
Ay ‘VJ‘_‘J',\.-F_‘J:,uf\d‘,_f\-q.‘f_‘o(_.n’__l'"- e “-{"‘J‘\J‘\f_:'\.ﬁ_.d'\}_--‘. .
P, » o L) r d

The bones in each of the fingers and toes.

The vertical groove between the upper lip and the bottom
of the nose (subnasale).

Pertaining to the posterior curface of the knee.
Pertaining to the back of the body; opposed to anterior.
The aaterior point of the nose,

The end of a body segment nearest the torso; opposed to
distal.

The lateral point of the head ot the radius.

One of the two bones of the forearm. It is on the thumb
side of the upper extremity.

The lowest point in the midsagittal plane of the nasal
root depression,

A tailoring term denoting the armhole of a garment. Scye
points are the inferior points of the anterior and poster-
ior axillary folds.

The distal point of the radius.
The distal point of the tibia.

The point in the midsagittal plane at the juncture of the
nasal septum with the philtrum.

The lowest point of the notch of the proximal end of the
breastbone (manubrium).

A protruding ridge on the right and left sides of the
frontal bone (the major anterior bone of the skull pri-
marily underlying the forehead). It originates at the
outside of a browridge and runs in a generally upwards
and then backwards direction, where it becomes the
inferior temporal line along the side of the skull.

A mark placed on the spine at the mean level of the
inferior points of the right and leit 10th ribs.

The shinbone,
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+
TRAGION: The superior point of the tragus (the cartilaginous :y;
flap in front of the ear). :ff_

AN

o0

TROCHANTERION: The highest point of the greater trochanter (a large, :fﬁ
blunt bony process on the lateral side of the proximal X

~nd of the femur).
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Fort Monmouth, NJ 07703
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Commander/Director
U.S. Army Combat Surveillance

& Target Acquisition Laboratory

ATTN: DELCS-D
Fort Monmouth, NJ 07703-5304

Dr. Edwin Hendler
8 Sandringham Place
Cherry Hill, NJ 08003

Flight Surgeon's Office
57 FIS/SGPB
APO New York 09057-5000

USAF Hospital Hahn/SGP
APO, NY 09109-5000

USAF Clinic Sembac/USAFE
APO New York 09130-5000

Commander

10th Medical Laboratory
ATTN: Audiologist

APO New York 09180

USAF Hospital Torrejon/SGP
APO New York 09285-5000

USAF Hospital Upper Heyford/SGP
APO New York 09406-5000

USA Medical Liaison Officer
US Embassy Box 54

ATTN: USADO~-AMLO

FPO New York 09509

Air Force Office
of Scientific Research
Elropean Office of Aerospace
Research and Development (CI)
Bex 14
FPO, NY 09510

USAF Clinic

Bentwaters/SGPF
APO, NY 09755-5000

M.D.

Albert D. Anderson,
930 Grand Concourse
Bronx,

NY 10451
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U.S. Army Avionics Research
and Development Activity

ATTN: SAVAA-P-TP

Fort Monmouth, NJ 07703-5401

USAF Clinic/SGP
Box 3134
APO New York 09057-5000

2 AES/SGNT
APO New York 09057-5000

4684th ABG/SG
AFPO New York 09121-5000

USAF Hospital Bitburg/SGP
APO New York 09132-5000

USAF Hospital Iraklion/SG
APO New York 09201-5000

USAF Clinic Aviano/SGPF
APO New York 09293-5000

USAF Hospital Lajes/SGP
APO New York 09406-5000

Biotechnology Liaison Officer
DET 1, AFOSR (EOARD) Box 14
FPO New York, NY 09510

Commanding Officer

Cffice of Naval Research
Branch Office

Box 39

FPO New York 0951-0700

Respiratory Therapy Services

ATTN: SP/6 Fields
Box 2
APO, NY 09757

Director General Medical Services
Naval Headguarters
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Dr. Harold A. Lyors
160 Harbor Road
Sands Point, NY 11050

Dr. James D. Block
Developmental Center
Maimonides Community
Mental Health Center
4802 Tenth Avenue
Brooklyn, NY 11218

Chief, Benet Weapons Laboratory

LCWSI,, USA ARRADCOM
ATTN: DRDAR-LCB-TL
Watervliet Arsenal, NY 12189

Commanding Officer

Diving Medical Centre,

MCM Service Marine Postkamer,
Zuidwal 1,CA Den Helder

The Netherlands 1780

Robert A. Montgomery
Environmental Tectonics Corp.
James Way

County Line Industrial Park
Southampton, PA 18966

Commander

Man-Machine Integration System
Code 602

Naval Air Development Center
Warminster, PA 18974

Commander

Naval Air Development Center
ATTN: Code 6021 (Mr. Brindle)
Warminster, PA 18974

Mr. George Frisch

Crew Systems (Code 99)

Naval Air Development Center
Warminster, PA 18974

Commander (60B)
Naval Air Development Center
Warminster, PA 18974-5000
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William T. Ingram

Department of Civil Engineering
Polytechnic Institute of New York
333 Jay Street

Brooklyn, NY 11201

Dr. Murry Plissner
303 Beverly Road
Brooklyn, NY 11218

Sharon A. Mecca

Scott Aviation Division
of A-T-0 Inc.

225 Erie Street

Lancaster, NY 14086

Commander (Code 8131)
Naval Air Development Center
Warminster, PA 18940

Commander

Naval Air Development Center
Biophysics Lab, ATTN: G. Kydd
Code 60Bl1

Warminster, PA 18974

Naval Air Development Center
Technical Information Division
Technical Support Detachment
Warminster, PA 18974

Dr. E. Hendler

Human Factors Applications, Inc.
295 West Street Road

warminster, PA 18974

CPT William F. Maroney

Code 60

Naval Air Development Center
Warminster, PA 18974

Dr. Alfred T. Kornfield
3016 Reilere Dr.
Drexel Hill, PA 19026
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Leonard M. Pakman

Department of Microkiology
Temple University Dental School
3223 Ncrth Broad Street
Philadelphia, PA 19040

Michael P. Natt, Ph.D.

Mgr. Scientific Information
Wyeth Labs

Box 8299

Philadelphia, PA 19101

Boeing Vertol Company
ATTN: M/S P32-18

P.0O. Box 16858
Philadelphia, PA 19142

Dr. John B. Heyde
The L.D. Caulk Co.
P.0O. Box 359

Milford, DE 19963

Staff Office Aerospace Medicine
RAF Staff, British Embassy

3100 Massachusetts Avenue NW
Washington, DC 20008

Medical Liaison Officer
Canadian Defense Liaison Staff
2450 Massachusetts Avenue NW
Washington, DC 20008

Medical Liaison Officer
Royal Air Force Staff
British Embassy

3100 Massachusetts Avenue NW
Washington, DC 20008

Staff Office, Aerospace Medicine
RAF Staff, British Embassy

3100 Massachusetts Avenue NW
Washington, DC 20008

American Psychological Association
PSYCINFO Acquisitions

and Selection Unit
1200 Seventeenth Street NW
Washington, DC 20036
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Abraham Fremer !
Benson Manor, Suite 116B
Jenkintown, PA 19046 j

George H. Stewart

Temple University School of Medici
3400 North Broad Street
Philadelphia, PA 19140

U.S. Air Force Hospital/SGP
Dover Air Force Base 19901-5000

Assistant, Defense Research
and Engineering

Attache, Embassy of France

4101 Reservoir Road, NW

Washington, DC 20007

French Embassy

Materiel, French Military Mission
2164 Florida Avenue NW
Washington, DC 20008

Royal Netherlands Embassy
Office of Air Attache
4200 Linnean Avenue NW
Washington, DC 20008

Canadian Forces

Medical Liaison Officer
Canadian Defence Liaison Staff
2450 Massachusetts Avenue NW
Washington, DC 20008

Office of Air Attache
Embassy of Australia

1601 Massachusetts Avenue W
Washington, DC 20036

Under Secretary of Defence
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Military Assistant
for Medical Research
The Pentagon, Room 30129
Washington, DC 20301
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OUSDRE (E&LS)
The Pentagon, Room 3D129
Washington, DC 20301

Under Secretary of Defense

Research and Engineering
Military Assistant,

Training & Personnel Support
The Fentagon
Washington, DC 20301
John T. lLegowik, M.D.
Pulmonary Pathology
Armed Forces

Institute of Pathology
Washington, DC 20306

Director

Army Audiology and Speech Center
Walter Reed Army Medical Center
Washington, DC 20307-5001

Commander
U.S. Army Institute
of Dental Research
Walter Reed Army Medical Center
Washington, DC 20307-5300

Office of the Surgeon General
Department of the Army
Canadian Forces Medical
Medical Liasion Office
Washington, DC 20310

Headquarters
U.S.Army, DAMA-WSA
The Pentagon
Washington, DC 20310
SAF/ALR (Dr. Bernard Paiewonsky)
Deputy of Advanced Technology
Assistant Secretary

of the Air Force

Research, Development and Logistics

Room 4D-977,
Washington,

The Pentagon
DC 20330-1000

HQ USAF/SGPA
Boliing Air Force Base
Washington,

DC 20330-5000
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Under Secretary of Defense

for Research and Engineering
ATTN: Military Assistant

for Medical and Life Sciences
Washington, DC 20301

Under Secretary of Defense
for Acquisition
Military Assistant
for Medical Research
The Pentagon, Room 3D129
Washington, DC 20301

AFIP/CPL-A/COL Charles Ruehle
Washington, DC 20306

COL Franklin H. Top, Jr., MD
Walter Reed Army

Institute of Research
Washington, DC 20307-5100

DASG-AAFJML-P

Joint Medical Library
The Pentagon, Room 1B~473
Washington, DC 20310

Headquarters

Department of the Army
{DASG-PSP-0)

Washington, DC 20310

Deputy for Environment & Safety
SAF/MIQ .

The Pentagon

washington, DC 20330

Director of Aerospace Sciences
Bolling Air Force Base
Washington, DC 20332

Air Force Office

of Scientific Research/NL
Bolling Air Force Base
Washington, DC 20332-6448
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HQAFSC/SGP
Andrews Air Force Base,
MD 20334-5000

AFSC/DL (Program Element Manager)
Andrews Air Force Base, MD 20334

Chief of Naval Operations
OP-91, Navy Department
Washington, DC 20350-2000

Chief of Naval Operations
OP-098, Navy Department
Washington, DC 20350-2000

Naval Air Systems Command
Code AIR-5311
Washington, DC 20361

Commander

Air Systems Command (AIR-931)
Naval Air Systems Command HQ
Washington, DC 20361-0001

Commander

Naval Air Systems Command (AIR-933G)
Naval Air Systems Command HQ
Washington, DC 20361-9330

Commander

Naval Medical Command (MED-23)
Navy Department

Washington, DC 20372-5120

Naval Research Laboratory Library
Ccde 1433
Washington, DC 20375

Commandant of the Marine Corps
HQs, U.S. Marine Corps (MED)
Washington, DC 20380-0001
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Commander

Air Force Systems Command
Andrews Air Force Base
Washington, DC 20334-5000

Assistant Secretary of the Navy
Research, Engineering & Systems
Navy Department

Washington, DC 20350-1000

Chief of Naval Operations
OP-50, Navy Department
Washington, DC 20350-2000

Chief of Naval Operations
OP-093, Navy Department
Washington, DC 20350-2000

Naval Air Systems Command
Technical Air Library 950D
Jefferson Plaza II, Room 278
Department of the Navy
Washington, DC 20361

Commander

Air Systems Command (AIR-531)
Naval Air Systems Command HQ
Washington, DC 20361-5310

Commander

Naval Medical Command (MED-02D)
Navy Department

Washington, DC 20372-5120

Naval Medical Command
({MEDCOM-00D4)

Navy Departments

Washington, DC 20372-5120

Naval Research Laboratory Library
Shock and Vibration

Information Center, Code 5804
Washington, DC 20375

Commander of the Marine Corps
HQs, U.S. Marine Corps (APW)
Washington, DC 20380-0001
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Surgeon General Malaysia

USDAO Kuala Lumpur

Department of State (Pouch Room)
Washington, DC 20520

Jorn L. Jorjan, M.D.

Deputy Federal Air Surgeon AAM-2
Federal Aviation Administration
800 Independence Avenue SW
Washington, DC 20591

Commander
Naval Air Test Center (SY-70)
Patuxent River, MD 20670-5304

Harry Diamond Laboratories
Technical Information Branch
2800 Powder Mill Road
Adelphi, MD 20783-1197

Nicholas Yanowsky

Code 49 Naval Medicine
Research and Development
Naval Medicine

Command National Capital
Bethesda, MD 20814

Command

Region

Commanding Officer (Code

Naval Medical Research
and Development Command

Bethesda, MD 20814-5044

404)

Commanding Officer
Naval Medical Research Institute
Bethesda, MD 20814-5055

Arthur A. Wykes, Ph.D.
Toxicology Infcrmation Program
NLM, NIH, DHEW

18900 Diary Road

Gaithersburqg, MD 20879

U.S. Army Materiel Systems
Analysis Agency

ATTN: Reports Processing

Aberdeen Proving Ground,
MD 21005-5017
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NASA Headquarters

NHB~-12

600 Independence Avenue,
Washington, DC 20546

SwW

U.S. Navy Liaison Officer
Federal Aviation Administration
800 Independence Avenue SW
Washingtcen, DC 20591

Dr. Charles J. Ruehle
1000 Lower Pindell Road
Lothian, MD 20711

AFRRI Library
NNMC Building 42
Bethesda, MD 20814

National Library of Science
TS~Index Medicus

8600 Rockville Pike
Bethesda, MD 20814

Commanding Officer
Naval Medical Research
and Development Command
NMC NCR
Bethesda, MD 20814-5044
Commanding Officer
Naval Medical Research

and Development Commarnd
National Naval Medical Center
Bethesda, MD 20817

Director

U.S. Army Human Engineering
Laboratory Technical Library

Aberdeen Proving Ground,

MD 21005-5001

Commander
U.S. Army Test and Evaluation
Command ATTN: AMSTE-AD-H
Aberdeen Proving Ground,
MD 21005-5055

-.".'l’*f

A AT R LA A

.
h)

oy
ik

-)“‘ .z

«

nl

R
AR LRI ARA

© ..f- "l

H A A

s-;a E.'-.Y“l

. ™t
'\.,. PR

"

N
s s 0 7
AL

" r W '{F
OAA ".

v
. s

P
)~)JIJI‘

rg

Q‘-.
" .

D Rl o P P Wl g

LIRS
22 -



http://www.abbottaerospace.com/technical-library

Director
U.S. Army Ballistic
Research Laboratory
ATTN: DRXBR-OD-Tech Reports
Aberdeen Proving Ground,
MD 21005-5066

U.S. Army Environmental Hygiene
Agency Laboratory

Building E-2100

Aberdeen Proving Ground,
MD 21010

Technical Library
Chemical Research
and Development Center
Aberdeen Proving Ground,
MD 21010

Commander
U.S. Army MedicalResearch
and Development Command
ATT: SGRD~-RMS (Mrs. Madigan)
Fort Detrick, Frederick,
MD 21701

Commander

U.S. Army Medical Bioengineering
Research and Development Lab

ATTN: SGRD-UBZ-I

Fort Detrick, Frederick, MD 21701

Office of Naval Research
Code 440

800 North Quincy Street
Arlington, VA 22217

Director, Biological
Sciences Division
Office of Naval Research
600 North Quincy Street

Arlington, VA 22217

DTIC/FDAC
Cameron Station
Alexandria, VA 22304-6145

Commander

U.S. Army Materiel Command
ATTN: AMCDE-S (CPT Broadwater)
5001 Eisenhower Avenue
Alexandvria, VA 22333
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U.S. Army Ordnance Center
and School Library

Building 3071

Aberdeen Proving Ground,
MD 21005-5201

Commanding Officer
USAEZHA
ATTN: Library Building E-2100
Aberdeen Proving Ground,
MD 21010~5000

Commander
U.S. Army Medical Research
Institute of Chemical Defe.se
ATTN: SGRD~-UV-AO
Aberdeen Proving Ground,
MD 21010-5425

Commander

U.S. Army Medical Research
Institute of Infectious Diseases
Fort Detrick, Frederick, MD 21701

Commanding General
Marine Corps Development
and Education Command
Quantico, VA 22134-5001

Office of Naval Research
Code 441

800 North Quincy Street
Arlington, VA 22217

Chief of Naval Research
ONR-144

800 North Quincy Street
Arlington, VA 22217-5000

Defense Techn Information Center
Cameron Station
Alexandria, VA 22314

Commanding Officer

U.S. Army Research Institute
5001 Eisenhower Avenue
Alexandr:a, VA 22333
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HQ, Department of the Army
Office of The Surgeon General
British Medical Liaison Officer
DASG-2X/COL M. Daly

5109 Leesburg Pike

Falls Church, VA 22401-3258

Mr. James S. Herndon
Center for Applied
Psychological Studies
01d Dominion Univevrsity
Norfolk, VA 23508-8561

Commander

Naval Air Force

U.S. Atlantic Fleet (Code 018)
Norfolk, VA 23511-5188

Commandant

U.S. Army Aviation
Logistics School

ATTN: ATSQ-TDN

Fort Eustis, VA 23604

U.S. Army Training

and Doctrine Command
ATTN: ATCD-ZX
Fort Monroe, VA 23651

Structures Laboratory Library
USARTL-AVSCOM

NASA Langley Research Center
Mail Stop 266

Hampton, VA 23665

William J. Murray, M.D.

Box 3094

Department of Anesthesiology

Duke University Medical Center
~ham, NC 27710

Commanding Officer

Headquarters, RAAF Base

Point Cook Victoria,
Australia 3029

Aeromedical Service
U.S. Air Force Hospital/SGP
Moody Air Force Base, GA 31699
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U.S. Army Foreign Science
and Technology Center
ATTN: MTZ
220 Seventh Street NE
Charlottesville, VA 22901-5396

Mr. Ben B. Morgan, Jr.

Center for Applied
Psychological Studies

01d Dominion University

Norfolk, VA 23508-8561

Commanding General
Fleet Marine Force,
Norfolk, VA 23515

Atlantic

Director,

Applied Technology Laboratory
USARTL-AVSCOM

ATTN: Library, Building 401
Fort Eustis, VA 23604

U.S. Army Training

and Doctrine Command
ATTN: Surgeon
Fort Monroe, VA 23651-5000
HQTAC (SGPA)
Langley AFB, VA 23665-5000

Aviation Medicine Clinic
TMC $#22, SAAF
Fort Bragg, NC 28305

John R. Barry
Phychology Department
University of Georgia
Athens, GA 30602

Aerospace Physiology

U.S.Air Force Hospital Tyndall
Tyndall Air Force Base,

FLL 32403-5000
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Naval Aerospace Medical
Institute Library

Building 1953, Code 102

Pensacola, FLA 32508

Chief of Naval Education
and Training N-02
NAS Pensacola, FL 32508

Commanding Officer

Naval Aerospace Medical Instituite
Building 488

NAS Pensacola, FL 32508-5600

Commanding Officer
Naval Training Systems Center
Orlando, FL 32813

U.S. Air Force Hospital/SGT
Patrick Air Force Base,
FL 32935-5000

Ccmmand Surgeon
U.S. Central Command
MacDill Air Force Base, FL 33608

Dr. Richard B. Shepard
Department of Surgery/UAB

718 Lyons Harrison Research Bldg.
Birmingham, AL 35294

Air University Library
(AUL/LSE)
Maxwell Air Force Base, AL 36112

Commander

U.S. Army Aviation Center
and Fort Rucker

ATTN: ATZIQ-CDR

Fort Rucker, AL 363€2

Directorate of Training Development

Building 502
Fort Rucker, AL 36362

Chief
Human Engineering Laboratory

Field Unit
Fort Rucker, AL 36362
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Chief of Naval Education

and Training

N-1
NAS Pensacola, FL 32508-5100

Chief of Naval Education
and Training N-=5
NAS Pensacola, FL 32508

U.S. Air Force Armament
Development and Test Center
Eglin Air Force Base, FL 32542

Commanding Officer
Naval Training Equipment Center
Orlando, FL 32813-7100

CDR Stanley J. Coitune
1655Drexel Avenue
Miami Beach, FL 33139

U.S. Air Force Regional
Regional Hospital/SGP
MacDill Air Force Base, FL 33608

U.S. Army Missile Command

Redstone Scientific Information
Center ATTN: Documents Section

Redstone Arsenal, AL 35898-5241

Commander
U.S. Army Aeromedical Center
Fort Rucker, AL 36362

Directorate of Combat Developments
Building 507
Fort Rucker, AL 36362

Chief
Army Research Institute Field Unit
Fort Rucker, AL 36362

Comnander
U.S. Army Safety Center
Fort Rucker, AL 36362
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Commander

U.S. Army Aviation Center
and Fort Rucker

ATTN: ATZQ-T-ATL

Fort Rucker, AL 36362

President

U.S. Army Aviation Board
Cairns Army Alir Field
Fort Rucker, AL 36362

Netherlands Army Liaison Office
Building 602
Fort Rucker, AL 36362

British Army Liaison Office
Building 602
Fort Rucker, AL 36362

Director

U.S. Army Aeromedical Activity
ATTN: HSXY-A

Fort Rucker, AL 36362-5000

CPT Dennis R. Trotts
U.S. Air Force Hospital/SGT
Columbus, MS 39701-5000

Dr. C.A. Mertz
2101 East 41st Street
Ashtabula, OH 44004

National Occupational Safety
and Health Library C-21

Robert A. Taft Labs

4676 Columbia Parkway

Cincinnati, OH 45226

AFAMRL/HEX
Wright-Patterson AFB, OH 45433

My. Mark W. Cannon, Jr.

Human Engineering Division/HEA

U.S. Air Force Aerospace
Medical Research Laboratory

Wright-Patterson AFB, OH 45433

U.S. Army Aircraft Development
Test Activity

ATTN: STEBG-MP-QA

Cairns Army Air Field

Fort Rucker, AL 36362

Canadian Army Liaison Office
Building 602
Fort Rucker, AL 36362

German Army Liaison Office
Building 602
Fort Rucker, AL 36362

French Army Liaison Office
Building 602
Fort Rucker, AL 36362

Chief of Naval Technical
Trainin (Code 0160)

NAS Memphis

Millington, TN 38054

Flight Surgeon's Office
U.S. Air Force Hospital/SGP
Columbus Air Force Base, MS 39701

U.S. Army Research & Technoliogy

Labortories (AVSCOM)
Propulsion Laboratory MS 302-2
NASA Lewis Research Center
Cleveland, OH 44135

Wright State University
Schocl of Medicine

Dept. of Community Medicine
P.O. Box 927

Dayton, OH 45401

U.S. Air Force Institute

of Technology (AFIT/LDEE)
Building 640, Area B
Wright-Patterson AFB, OH 45433

Naval Medical Research Institute
Toxicology Detachment (NMRI/TD)
Building 433, Area B

Wright Patterson AFB, OH 45433
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Naval Medical Research Institute
Toxicology Detachment (NMRI/TD)
Building 433, Area B
Wright-Patterson AFB, OH 45433

AAMRL/TIS (STINFO)
Wright-Patterson AF3, OH 45433

Mr. Herbert A. Colle
Department of Psychology
Wright State University
Dayton, OH 45435

Dr. William G. Shafer
Indiana University

School of Dentistry
1121 West Michigan Street
Indianapolis, IN 46202

University of Michigan
NASA Center of Excellence

in Man-Systems Research
ATTN: R.G. Snyder, Director
Ann Arbor, MI 48109

Waldo F. Keller, D.V.M.

Al153 Veterinary Clinical Center
College of Veterinary Medicine
Michigan State University

East Lansing, MI 48824

Government Publications Department
University of Iowa Library
Iowa City, IA 52242

133 TAC Hospital
Minnesota Air National Guard
Minneapolis~St Paul, MN 55111

U.S. Air Force

Regional Hospital/SGAS
Minot Air Force Base, ND 58701
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U.S. Alr Force AMRL/VL
Building 838
Wright-Patterson AFB, OH 45433

Commanding Officer

Harry G. Armstrong Aerospace
Medical Research Laboratory

Wright-Patterson AFB, OH 45433

Wright State University
Biomedical Engineering Dept.
ATTN: Dr. A. J. Caciappo
School of Engineering
Dayton, OH 45435

191 U.S. Air Force Clinic
Selfridge Air Guard Base,
MI 48045

Dr. James K. Avery

The University of Michigan
School of Dentistry

Room #3209

Ann Arbor, MI 48109

Roger DeHaan
921 Britten Avenue
Lansing, MI 48910-1325

Technical Report Center
Engineering Library

215 North Randall Avenue
Madisor, WI 53706

LT COL Letter G.H. Lewis
HC 70 Box 4705 Lake Kabekona
Laporte, MN 56461-9502

Dr. M. K. Wells

Department of Civil Engineers
and Engineering Mechanics

Montana State University

Bozeman, MT 59170
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Commanding Officer
Naval Dental Research Institute
Great Lakes, IL 60088-5259

John J. Hefferren, Ph.D.
American Dental Association
211 East Chicago Avenue
Chicago, IL 60950

Taylor

Henry L.
Institute of Aviation

Director,

University of Illinois-
willard Airport
Savoy, IL 61874

HEQ MAC/SGPB
Scott Air Force Base, IL 62225
Derlene R. Sredl

AV-Nurse International Inc.
P.O. Box 1247

Ballwin, MS 6301.i

Commander

U.S. Army Aviation Systems Command
ATTN: DRSAV-ED

4300 Goodfellow Boulevard

St. Louis, MO 63120

Commander (ATTN: AMSAV-DACL)

U.S. Army Aviation Systems Command
4300 Goodfellow Boulevard

St. Louis, MO 63120-1798

Project Officer

Aviation Life Support Equipment
ATTN: AMCPO-ALSE

4300 Goodfellow Boulevard

St. Louis, MO 63120-1798

Dr. Benjamin D. Fremming
Laboratory Animal Center
1015 East 50th Street
Kansas City, MO 64110
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Laura Ann Wilber, Ph.D.
Hearing Clinic
Frances Searle Building
Northwestern University
2299 Sheridan

Evanston, IL 60201

U.S. Air Force Hospital/ATC
Chanute Air Force Base,
IL 618¢€8

John A. Dellinger, MS, ATP

University of Illinois-
Willard Airport

Savoy, IL 61874

HQ MAC/SGPC
Scott Air Force Base, IL 62225
Commander

U.S. Army Aviation Systems Command
ATTN: SGRD-UAX-AL (MAJ Lacy)
4300 Goodfellow Blvd., Bldg.
St. Louis, MO 63120

105

U.S. Army Aviation Systems Command
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