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PREFACE

The work reported here was conducted by the Human Factors Group,
Individual Protection Laboratory. The late Mr. Robert M. White provided
invaluable technical advice during the planning of this investigation. Early
stages of this work were supported in part by funds from the US Naval Sea
Svstems Command under the project Amphibious Environment Crew Protection
Requirements. SP5 Forrest L. Walker and SP5 Stanley M. Walker assisted in the
collection and analysis of the data. The author is now with the Health and
Performance Division, US Army Research Institute of Environmental Medicine,

Natick, Massachusetts 01760.
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ANTHROPOMETRY OF THE CLOTHED US ARMY GROUND
TROOP AND COMBAT VEHICLE CREWMAN

INTRODUCTION

in order for the crew and paessengers of combat vehicles to perfarm at
cptimal levels, 1t 1¢ necessary that seating arrangements, hatch openings.
crew seats, compartments, etc. be abie to accomnodale soidiers of varying
sizes. Moreover, the vehicles must also accommodate the various items of
cloth:ng -and equipment the scldiers wear or carry. The clothing and equipment
used bv crew and passenpers (troops) will vary as 2 function of the demands oi
the ratural environment (e.g., extremes of heat and cold) and/or the demands
cf the specific military operation being conducted (e.g., whether the vehicle
1s in a chemically contaminated environment). .

Arthropometric data on the amount of space required for each person in 2
zembat vehicie are essential input for the development of an efficient man-
vehicle svstem. The U.S. Army has collected large amo. .ts of data on the
anthro?ometrzc dimensions of ‘the individual soldier, both male and female (cf.
white +2), However, virtually all these dalta were collected on nude scldiers
in order to determine sizing tariffs for individual clothing and persoaal
equipment. When the planning of the dimensions of the interiors of vehicles
1¢ carried out, nude body dimensions of the crew and passengers are inadequate
appromimations of the space to be occupied by each individual.

Little wecrk has been don. in terms of determining the clothed body
dimensions of the U.S. soldier. MIL-STD-1472C (Human Engineering Design
Criteria for Military Systems, Equipment and Facilities)? and MIL-HDBK-759
(Human Factors Engineering Design for Army Materiel)4, for example, present
anthropometric data based mainly upon nude-dimensions with the caveat that
“sustable aliowances shall be rade for light or heavy clothing, flying suits,
helmets, bocts, body armr, load-carrying equipment, protective equipment, and
cther worn or carried items, when utilizing these data for design criteria"
(MIL-STD-1472C, page 139). These publications present scant objective
guldelines as to how much additional space is to be allowed for clothing and
equipment.

Some data on the space occupied by the arctic-clothed soldier have been
systemarrcatly“collected5;-but~these data are limited to the infantryman's
clothing and were collected with the subject wearing an arctic ensemble whizh
is now cut of date. Furthermore, these date do not take into account the web
gear, canteen, ammunition, intrenching tool, and other items which the combat
soldier would be expected to wear or carry. -

The present report is an attempt to estimate the magnitudes of allowances
which must realistically be made for the latest US Army combat clothing and
equipment wher worn or carried by the crew and passengers of 8 ground combat
vehicle. The approach was (a) to collect anthropometric data on & small
number of nude male soldiers (who approximate the range of the US soldiers in
neight and weight), (b) to clothe them in selected combat clothing ensembles,
and (c) to determine for each body dimension the mean difference between the
nude and the clothec measurements for each ensemb'e. These mean aifference

1




sentes weald refiect the changes in nude body dimensions as a function cf
Sotang crntat clething.  Lastly, these mean difference scores would then be
wnd id) 1o geaerate tatles of predicted anthropometric measurements of the

fuliy dresced groand cortat soldier,

FROCEDURE AN RESULTS

“he (Lothing Easembles

since the (rocupants ~f a gpround comhat vehicle fa) mav be either crew or
Jreund trocy e (passengerst, (Lo omay be dressed for eitther hot or cold weather,
crd 0 mav be dressed for either a chemically clean or a chemically
crutarinated envirenment, thev may be dressed an anv one of e;ght hasic goound
crtat cuothang ensembhics. These eight ensembles were stelected tor evaluation

widoare as foilows:

Cmmbét vekh.cle crewman's clothing for hct weather (see Table 1 and
Figures ia and 1bt);

Cembat vehicle crewman's clothing for hot weather and chemical
protection (see Table 2 and Figures 2a and 2b);

[ 3

3. Ccmhat vehicle crewman's clotning {or extreme cold weather (see
Table 3 and Figures 3a and 3b):

4. Combat vehicie crewman's clothing for extreme cold weather and
chemical protection (see Table & and Figures 4a and 4b);

S. Ground troop clothing for hot weather (see Table 5 and Figures
Sa. Sb, %c¢, and %d);

6. Ground troop clothing fcr hot weather and chemical protection
{see Table 6 and Figures 6a and 6b);

~3
.

Ground troop clothing for extreme cold weather {see Table 7 and
Figures 7a, 7t. 7c, and 7d);

8. Cround troop clothing for extreme cold weather and chemical
protection (see Table 8 and Figures Ba and 8%).

The Sample and Measurement Procedure

Five male test subjects were recruited from the US Army Natick Researcn
and Development Center (NRDC) Enlisted Volunteer Flatoon. Prior to
volunteering for this particular study, the subjerts were informed of the
purpose of the study, the clothing ensembles they would be asked to wear, and
the bocdy dimensions which would be measured. The mean age of the subjects was
23,4 y~ars, the mean weight was 74.4 kg (163.7 1bs), and the mean height was
176.3 cm (69.4 inches). Fach of these means is within one standard deviation
of the corresponding means for US Armv men and US Army armor crewmen as
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’*r methods for measuring dimensions | through 21 were adapted from White
2d iturchill’s US Army repart.® and the methods for measuring dimensions 22
rcupF 28 were adajted from Carrett's S A:r Force report.’ These
meassrements are defined in the Appendix and are itlustrated in Figures 9-15.

Tirensions were measured 'n (entimeters., Three measurements were
crtained {or each damercion for each subject and the arithmetic mean was taken
as *ne actual value for each sutrect,  Table 10 presents for each
antrreopometric dimension the mean value of the sample under a nude cond:ition.
‘he velues shown in oincnes were ohtained by dividing each of the values in
tumeters by 2084 iper DARCOM P 706470, Metric (onversion Guide).8 The
ses presented in Tat.e 10 were rompared to body size data for military
—v,g;et;cns”~‘ and were found to be representative. On all but five of the 28

imensions, the sample mean s within one stand~rd deviation of the mean for
tre corresponding came:rsion for the military populations. That is, unless
tta'ei otherw.se i Tatie (0, sach value for dimensions 1 through 21 is within
rne stendard deviation vf the mean nude value for all US Army men as well as
with:i: cne steéerdard deviation ¢f the mean nude value for US Army armor
crewman: the U'S Armv data 1n White and Churchil16 were used to make these
comparisons. Sinte there are ne comparable US Army data for dimensions 22
througt 28 the US Air Force data presented in Garrett’ were used for
sempar:son purposes for these dimensions; accordingly, unless stated otherwise
in Tarie 10, each value for dimensions 22 through 28 is within one standard
deviaticn cf the mean nude vailue for US Air Force men.

Changes i1n Anthropometric Dimensions Imposed by Clothing

The same 28 anthropometric dxmensxons measured on each subject while nude
were measured on each subject while he was clothed in each of the eight combat
ciothing ensembles (described in Tables 1 through 8). Measurements made over
clething were conducted with minimal pressure applied to the clothing. Each
measur;ng instrument {(e.g., anthropometer) was simply brought into contact
with the cleothing. Nc undue pressure was exerted on the clothing which might

compress 11,

The mean changes in boav size imposed by the various cl!othing ensembles
are presented in Tables 11 through 18. The scores presented in these tables
were cderived for each 4imension by subtracting each subject’'s nude score from
his clothed score and then computing a group mean difference score for the
sampie. As the measureme .3 were made i1n centimeters, the difference scores
were calculated in centi. -ters. The difference scores which are presented in
inches are saimply dxrec; convexsions from the metric difference scores which
are presented in the tables. No sign before a difference score indicates that
that dimension increased over the nude measurement as a function of that
particular clothing ensemble being worn. A minus sign before a differcnce
score indicates that that measurement decreased as a fuaction of that
particular clothing eniemble being worn.




e data .n o laties 11 through 18 show that the donn:ing cf personai
cthRirg ana eguspment affect all anthropomelric measuremants, indicaling an
tedve in the bodv Venvelcope” of the saldier. The oniv measures show:ing 8
e rease were *hooe measyres of mobi ity (e.g., vertical arm reach! for which
reate woLd mean a4 restriclaon o!f body movement, or thcose measures e.g.,

a e
Topiitesl heigrt tor which 8 deciease may acltually mear an iacrease i the
cav Terveiore’ of the «rldier. The decrease 1n eve height (sitting i when the
cte e are  othed g protably due (o a Uslump factor” (cf. MIL-HDBK-7589.%
vIlosThleTn Y
Pred. tes Artrreocometric Measyrements cf the Clcthed Soldier
Y.r each garment in each clothing ensemble, the total! amount 2f material

iioareal variec ac¢ the size of the garmept var.es tc accommodate individuais

ot d.tfering size<,  However. regardliess of the size of the garment, the
tr.¥nevs of tre materi;al which mekes up the garment rew.ins constant. This
means tral the agiflerence scores in peody dimensicns presented in Tables !l
*rrougt 18 mav be added to corresponding nude body dimensions already
rubiished e sewhere (e.g. . the nude bodv dimensions for armor crewmen
putlished 1n MIL HDOBK-759%) 1n order to vield an estimate of the clothed body
‘measuremen*s of scidiers of varying sizes. This may be done because all the
antrropometric dimensions measured :n this study are linear. That is, all
measurements are straight line distances such as height, breadth, depth, and
.erprie This precedure would not necessarily be valid in the case of
.urv.l.rear measurcments (such as chest circumference) since the amount of :

clothing mater.a. under the measuring instrument {i.e., a tape measure, varies

as garmert size varies. :

Utilizing this procedure, the predicted anthropometric measurements of
the US Army armor crewman and US Army men were generated and are presented in
Tables 19 through 34. The data in cenlimeters are presented in Tables 19
through 26, while the same data in inches are presented in Tables l7 through
J4. The predicted ciothed body measurements in centimeters were derived by
adding the difference scores (in cm) found in Tables 1! through 18 to the
corresponding nude body dimensions found in MIL-HDBK-739 (Teble XI for US Army
armor crewmen and Table IX for US Army men®). The pre:icted clothed body
measurements in inches were derived by dividing the metric sccres in
Tables 19 through 26 by 2.54 (per DARCOM-P-706-470, page 7-18). Therefore,
yredicted measurements in inches were not obtained by adding the difference
scores (i1n inches) to the nude scores (in inches), but rather a direct
conversion was made from the metric predictions of clothed body measurements.
The actual mathematical manipulations were performed on the metric data
because the raw data (both in this study and those presented in MIL-HDBK-759)
were derived from measurements made in centimeters.

" v—mmw:m.v,_m} s ey b s
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DISCUSSION

in genvréi., as one wouid expect, the data show that body dimensions increase
as more and more protective cloth.ng s donned. Specifically., measured body
Cimensione ancrease with the donning of hot weather clothing, increase more
w.th the acnning ¢f chemical protective clothing, and increase even more with
tte donning of extireme (0ld weather cicthing. Some dimensions, however, were
.ess susieplible tc this lrend than others. For example, hand dimensions
remained unchanged from the nude to the hot weather ‘troop condition because
*ke hands remainéc bare. On the other side of the coin, head dimensions
pained n size repidiv, even in the hot weather clothing condition, due to the

wrnung cof tne buiky heimet,

The greatest :ncrease in a body dimensicn was caused by the donning of
tte large ALICE pack with frame. Chest depth increased ovey: the nude by an
everage cf «7.1 ¢m an the hot weather clothing condition, while buttock-knee
Lergth increased ar average of 39.7 cm. In the cold weather clothing ’
cordition, chest dopth increased over the nude by 50.9 cm, while buttock-knee

eigth increased 45.6 cm. Such increases in chest depth and buttock-knee
iength strongly suggest that the wearing of the ALICE pack and frame in a
cembat veh:cle would be a highly inefficient use of space, if not prohibitive.
It packs and frames are to be brought on a mission and troops are to be
transported in a combat vehicle, packs and frames would probably best be
stored 1n a special compartment, lashed to the exterior of the vehicle, or

transported by separate means.

The present data are limited in generality. Only five male soldiers were
measured. In order for data such as these to be soundlv generalizable to the
target populations, dat= need to be collected on a large number of soldiers,
both male and female. Collection of data on clothed body size versus nude
body size as one approaches the extreme percentile levels (lst, 5th, 95th,
9%th percentiles) wili shed light on the validity of the assumption that
straight line measures (depth, breadth, height, length, etc.) increase by a
¢c~nstant amount for a particular clothing ensemble regardless of aude body

dimension percentile levels.

Lastly, new clothing and personal equipment ensembles may introduce

_sudden and drastic changes in a body dimension or dimensions (for exa..le, the

introduction of a new large pack and frame), and therefore, future data
collection on clcthed body anthropometry should focus on new ciothing and
personal equipment ensembles as the Army develops them.




SUMMARY AND CONCLUSIONS

The preésent report describes an atteupt to estimate the types of
a.lowances which must realistically be made for ground combat clothing and
perscnal equipment when worn or carried by the crew and passengers of a. ground
combat vehicle. Anthropometric dsta were collected on five nude male :
scldiers. Anthropometric data were subsequently collected on the same
individuals when they were outfitted in each of four ground combat vehicle
crewman's clothing ensembles and each ¢f four passenger (ground troop) cloth-
ing ensembles. For each body dimension, a difference score was calculated for
each suldier to reflect the change in body size as a function of donning each
particular clothing ensemble. Mean difference scores were tabulated for each
body dimension under each clothing ensemble. Tables of predicted measurements
of the clothed bodv were then generated for each clcthing ensemble. Althoush
the present data are limited in generality because all the data were collected
‘on ¢jve male soldiers, the tabulated data do give an empirical estimate of the
types. of allowances in body dimensions which must be made for ground combat
clothing and personal equipment. Future research in this ares should focus on
broadening the subject sample to include females, extremes in body size. and
any new clotning and personal equipment items which are:introduced in the US
"Army inventory. !
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TABLE 1

COMBAT VEHICLE CREWMAN'S CLOTHING FOR HOT WEATHER

Fody CLiothing
Undershirt, Man's (Quarter Sleeve), Cotton; JJ-U-513
Oruwers, Cotton: MIL D-40099

Underparment, Ballistic Protective; LP/P DES 11-80
Coverails, Combat Vehicle Crewman's; MIL-C-44077

Headgear

Face Mask, Combat Vehicle Crewman's, Spall, Flame, Dust, Wind Protective;
nc specification available

Goggles, Sun, Wind. Dust; MIL-G-43914

Kelmet, “ombat Vehicle (Crewman, DH-132; LP/P. DES 5-78

Footwear

Socks, Men's, Wool, Cushion Sole, Stretch Type; MIL-S-48
Boots, Combat. Leather, BlLack, Direct Molded Sole; MIL-B-43481E

Handwear

Gloves, Combat Vehicle Crewman's, Summer; LP/P DES 13-78

10




TABLE 2

COMBAT VERICLFE. CREWMAN'S CLOTHING FOR HOT WEATHER AND CHEMICAL PROTECTION

"Bedy Cloth:ing

Undershirt, Man's (Quarter Sleevel, Cotton: JJ-U-513

Drawers, Cotton: MIL-D-40099

Undergarment, Lallistic Protective; LP/P DES 11-80

Ccverails, (cmbat Vehicle Crewman's; MIL-C-44077 -
Su:t, Chemica! Protective (Overgarment), Coat and Trousers; MIL-S5-43926

Feadrear

Heimet, CombatVehicle Crewman, DH-'32; LP/P. DES 5-78
Mask, Cremica. Protective, XM-29: no specificstion available

Yoctwear
Sccks, Men's, Wool, Cushion Sole, Stretch Type; MIL-5-48

Boots, Combat, Leather, Black, Direct Molded Sole; MIL-B-43481E
Faotwear (over, Chemical Protective (Overboots); MIL-F-43987

Handwear

Gioves, Combat Vehicle Crewman's, Summer; LP/P DES 13-78
Clove Set, Chemical Protective (Butyl Outer Gloves with Cotton Inner
Gioves); MIL-G-43976 :

il




TABLE 3

COMBAT VEHICLE CREWMAN'S CLOTHING FOR EXTREME COLD WEATHER

Bcdv Ciothing

Undershirt, Ccld Weather, Men's: MIL-U-43262

Drawers, Cold Weather, Men's; MIL-D-43261

Undergarment. Ballistic Prctective: LP/P DES 11-80

Liner, Coveral.. Combat Vehicle Crewman; LP/P DES 12-79
Coveraiis, Combat Vehicle Crewman's; MIL~C-44077

Overa.is, Combat Vehicle Crewman's; LP/P DES 15-80

Jacket, Cold Weather, High Temperature Resistant; MIL-J-43824

Headgear

Face Mask, Comabat Vehicle Crewman's, Spall, Flame, Dust, Wind
Frotective; no specification available

Hood. Ccmbat Vehicle Crewman's: Balaclava: LP/P DES 14-80
Helmet, Combat Vehicle Crewman, DH-132; LP/P,DES 5-78

Goggles, Sun, Wind, Dust; MIL-G-4394

Footwear
Socks, Men's, Cushion Sole, Stretch Type; MIL-S-48

Boots, Combat, Leather, Black, Direct Molded Sole; MIL-B-43481E '
Overshoes, Vinyl Plastisol; MIL-0-43995

Handwear

Gloves, Combat Vehicle Crewman's, Cold Weather; LP/P DES 9-79

ARy |

12




RN

TABLE &

T et o et i .

COMBAT VEHICLE CREWMAN'S CLOTHING FOR EXTREME COLD WFEATHER
AND CHEMICAL PROTECTION

Bcdv Clothing

Undershirt, Cold Weather, Men's; MIL-U-43262
Drawers, Cold Weather, Men's; MIL-D-43261 :
Undergarment. Ballistic Protective; LP/P DES 11-80 - :
Liner. Coverall, Combat Vehicle Crewman; LP/P DES 12-79

Coveralls, Combat Vehicle Crewman's; MIL-C-44077

Overalls, Combat Vehicle (rewman's; LP/P DES 15-80

Jacket, Cold Weather, High Temperature Resistant; MIL-J-43824

Suit, Chemical Protective (Overgarment), Coat and Trousers; MIL-$-43926

Headgear

Hood, Combat Vehiclq‘Crewman's: Balaclava; LP/P DES 14-80
Helmet, Combat Vehiqle Crewman, DH-132; LP/P DES 5-78
Mask, Chemical Protective, XM-29; no specification available

o

Frotwear !

Socks, Men's, Cushign Sole, Stretch Type; MIL-S-48
Boots, Combat, Leather Black, Direct Molded Sole; MIL-B-43481E

Overshoe, Vinyl Plastisol; MIL-0-43995 ‘
Footwear Cover, Chemical Protective (Overbocts); MIL-F-43987 : J

Handwear . } ' !
Glove Set, Chemicel Pro;ective (Butyl Outer Gloves with Cotton Inner ' .

Gloves}; MIL-G-4397
Gloves, Combat Vehiﬁle Crewman's, Cold Weather; LP/P DES 9-79

13
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TABLE §

GROUND TROOP CLOTHING FOR HOT WEATHER

Bodyv Clothing
Undershirt. Man's (Quarter Sleeve), Cotton; JJ-U~513.
Drawers, Cotton; MIL-D-40099 '
Coat, Hot Weather, Men's Combat; MIL-C-43199
Trousers, Hot Weather, Man's Combat; MIL-T-43217
Bodv Armor, Ground Troops, Fragmentation Protective Vest (PASGT);
MIL-B-44053 |

Headgear

Eelmet, Personrel Armor System Ground Troops (PASGT); LP/® DES 12-78A
Cover, Helmet, Ground Troops; LP/P DES 8-79 ’

Footwear

Socks, Men's, Wool, Cushion Sole, Stretch Type; MIL-S-48
Boots, Combat, Leather, Black, Direct Molded ‘Sole; MIL-B-43481E

Handwear

Nonz2

Lecad-Carrying Equipment :

Fighting Load, ALICE (All-Purpose Lightweight Individual Carryirg
Equipment): Belt, Individual Equipment; M1L-B-43826 ’ §
Suspenders, Individual Equipment; MIL-S-43819 ’ :
Cases (2), Small Arms Ammunition; MIL-C-43827
Cover, Canteen; MIL-C-43742
Canteen, Water, Plastic With Screw Cap; MIL-C-43103
Cup, Water Canteen,. Steel; MIL-C-43761
Intrenching Tool, Hand, Folding, Lightweight and Carrier; MIL-I-43684

-Case, First Aid; MIL-C-43745 o

Large Combat Field Pack With Frame, ALICE (All-Purpose Lightweight
Individual Carrying Equipment):

Field Pack, Combat, Nylon, Large; MIL-F-43832

Frame, Pack, Ground Troop, With Straps; MIL-F-43834

——————c
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TABLE 6

GROUND TROOP CLOTHING FOR HOT WEATHER AND CHEMICAL PROTECTION

Bodv Clothing

Undershirt Man's (Quarter Sleeve), Cotton; JJ-U- 513

Drawers, Cotton; MIL-D-40099

Coat., Hot Weather, Men's Combat; MIL-C-431099

Trousers, Hot Weather, Men's Combat; MIL-T-43217

Bodv Armor, Ground Troops, Fragmentation Protective Vest (PASGT);

MIL-B-44053

Suit, Chemical Protective (Overgarment), Coat and Trousers; MIL-5-43926

Headgea:

Helmet, Personnel Armor System Grcund Troops (PASGT); LP/P DES 12-78A
Hood. Helmet Cover, Ground Troops; LP/P DES 8-79

Mask, Chemical Protective, M17A]l; MIL-M-51282B

Hood, Chemica! Protective, M6a2; MIL-H-51291A(1)

Footwear

Socks, Men's, Wool, Cushion Sole, Stretch Type; MIL-S-48
Boots, Combat, Leather, Black, Direct Molded Sole; MIL-B-43481E
Footwear Cover, Chemical Protective (Overboots); MIL-F-43987

Handwear

Glove Set, Chemical Protectxve (Buty! Outer GCloves With Cotton Inner
Gloves); MIL-(G-43976
Glove Shells, Leather; MIL-G-822

Load-Carrying Equipment

Fighting Load, ALICE (All-Purpose Lightweight Individual Carrying
Equipment):

Belt, Individual Equipment; MIL-B-43826 ,

Suspenders, Individual Equipment; MIL-S§-43819

Cases (2), Small Arms Ammunition; MIL-C-43827

Cover, Canteen; MIL-C-43742

Canteen, Water, Plastic With Screw Cap; MIL-C-43103

Cup, Water Canteen, Steel; MIL-C-43761

Intrenching Tool, Hand, Folding, Lightweight and Carrier; MIL-I-43684

Case, First Aid; MIL-C-43745

15
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TABLE 7

GROUND TROOP CLOTHING FOR EXTREME COLD WEATHER

oy O ‘\‘:h;ng
ALY L)

Undershart, (cid Weather, Men's; MUL-U-43262
Drawers, (oid Weather, Mens: MIL-D-43261
Birt, wools MIL-S (0858

cdv armor, Cround Trecops, Fragmentation Protective Vest (PASGT);
M -B-44053 )

mon

Liver, (caty Milod

Coat, Field: MIL - w3dLsS

Laner. Farka: Mil 143466

Porka. Extreme Coid Weathery MIL-P-434%9
Ciner. Fieid Trouser; MIL-L-43498
Trousers, Fieldi MIL-T-43497

Liner, Arct:c Trouser; MIL-L-43672
Trouser, Arctiic: MIL-T-43654

Suspenarrs: MIL-S-10926

CLo4353e

Headgear
Cap, Insulaling Heimet Liner; MIL-C-43549 )
Helmet, Personne. Armor System Ground Troops (PASGT); LP/P DES 12-78A

Cover, Helmet, Ground Troops; LP/P DES 8-79
Hood, Extreme Cold Weather, With Fur Ruff, 0G-107; MIL-H-43555

Foctwear

Socks. Men's, Cushion Sole, Stretch Type; MIL-S-48
Boot., Insulated. Whire: MIL-B-4]816

Handwear

Mitten Inserts, Wool/Nylon; MIL-M-809
Mitten Set, Extreme Cold Weather; MIL-M-82

Load-Carrving Equioment . ~ e

Fighting load, ALICE (All-Purpose Lightweight Individual Carrying
Equipment): :

Belt, Individual Equipment; MIL-B-43826

Suspenders, Individual Equipment; MIL-S-43819

Cases (2), Small Arms Ammunition; MIL-C-43827

Cover, Canteen; MIL-C-43742

Canteen, Water, Plastic With Screw Cap; MIL-C-43103

Cup, Water Canteen ,Steel, MIL-C-43761

Intrenching Tool, Hand, Folding, Lightweight and Carrier; MIL-I1-43684

Case, First Aid; MIL-C-43745

16
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TABLE 7
GROUND TROOP CLOTHING FOR FXTREME COLD WEATER (cont'd)

Large Combat Freld Fack With Frame, ALICE (All-Purpose Lightweight

individual Carrving Equipment):
Field Fack, Combat, Nvlon, Large; MIL-F-43832
Frame. Fark. CGround Troop, With Straps; MIL-F-43830

17




TABLE 8

GROUND TROOF CLOTHING FOR EXTREME CCLD WEATHER
AND CHEMICAL PROTECTION

JURTAMEIRY 3
iorsnitt, Co¢ meather, Mer'or MIL U G126A2
rawe s, (OLd weather . o Man o MDD W30
R - w N O
RIS NCE S M Py Fraprerntatior Frote tovee Vet FASGT
“ wa' SR

DLrer, o oaty ML L wis3F
Coat, Paelcr MIL U aietd

DR 1Y)

reme Co0d weather; MIL P 430k
Trouser s MIU Lo«3GUR
MR

Larer, At Troeer: MIL L &3RT2
Troasers, Arctao o, MIUT W3RN

Soa0u2e

Ml

Frotective (overgarm-nt ', (cat and Trouser; MIL-S-43926

Hvadgﬂar

Mack, (Pemscal Frotect ve, MITAL: MIL M S1282%

Hood, Jhem:cal Frotectlive, Mpal2;, MIL H Si291A0 0

Helme®, Fersconnue) Armor System Ground Troops (FASCTH; LP/P DES 12-78A
Cover, Hejnpet, Groune Troops: LE/P DES B 79

Heod, Pxtreme (o.d Weather, with Fur Rutt, o0 j07; MIL-H-43585

Fuatuear
Secks, Men' s, Cushion sole, Stretch Tvpe: HfL-S'AB
Boot, insuiated, wWhite; MIL B-4181l6
Foctwear (Cover, (hemical Proteclive (Overbuots!; MIL-F 43987
Handwear
Gicve Set, Chemical Protective fButyl Guter Cloves With Cotton Inner
Sloves )y MIL-G-43976

Glnve Shells, Leather; MIL-G 822
Mitten Set. Extreme Cold Weather; MIL-M 825

18




TABLE 8

GROUND TROOP CLOTHING FOR EXTREME COLD WEATHER
AND CHEMICAL PROTECTION (cont'd)

tcad-Carrving Fouipmert

Fighting Load, ALICE {All-Purpose Lightweight Individual Carrying
Equipment }:

Belt, Individual Equipment; MIL-B-43826

Suspenders, Individua: Equipment; MIL-S-43819

Cases (2), 3mall Arms Ammunition; MIL-C-43827

Cover, Canteen; MIL C 43742

{anteen, wWater, Plastic With Screw Cap: MIL-C-43103

Cup. Water Canteer., Steel: MIL-C-43761

Intrenching Tcol, Hand, Felding, Lightweight and Carrier; MIL-1-43684

Case, First Aid: MIL (C-43745 ;
i
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TABLE 9. Each Subject's Percentile Rankings Based On Stature And On
Weight For Two Reference Populations.

Fercentile Ranking Based Percentile Ranking Based
on an

TEST SUBJECT STATURE WEIGHT

istature, All Army Army Armor All Army Army Armor

weight? » Men Crewmen Men Crewmen

4. (188.9 cm, 99 99 98 ’ 95
98.6 kg

B, (I83.0 cm, 90 90 75 50
TT.Torg) '

¢ {.76.3 cm, 50 50 .50 50
72.7 kg)

D, (169.1 cm, 25 25 10 10
62.3 kg)

E. (164.2 cm, 5 5 10 : 10
60.9 kg) ’ :

Note: MIL-HDBK 759 (Tabies IX and XI) was used for calculating the nearest
percentile ranking. '

20




TABLE 10. Mean Values Of The Male Soldier Sample For Each Anthropometric

Dimension, N=5,

MEAN VALUE (NUDE)

Bodv Dimensions Inches Centimeters
1. stature 69.4 176.3
2. thest depth, standing 8.9 22.7
3. tunctional reach, standing 33.5 85.2
4. vertical arm reach, sitting 55.0 139.6
S. sitting height 35.2 §9.5
6. eve height, sitting 30.8 7.3
7. knee height, sitting 22.3 36 &
8. popliteal height, sitting 17.8 45.2
o, buttock-knee length, sitting 24,1 61.2
i0. buttock-popliteal length, sitting 19.9 50.6
11. shoulder breadth, sitting 18.7 47.5
12. forearm-forearm breadth, sitting 18.3 - 46.4
13. hip breadth, sitting 14.2 36.1
Head Dimensions .
14. head breadth . ‘ v 6.2 15.7
15. head length 1,2 o 7.2 18.2
Foot Dimensions
16. foot length ‘ 10.9 27.7
17. ball of foct breadth : 4,1 10.3
18. heel breadth 2.6 6.7
Hand Dimensions
19. hand 1ength1 -7.9 20.1
20. palm 1ength1'2 4.5 11.%
21. hand breadthl 3.7 9.4
22. index finger breadth 0.8 2.1
23, middle finger breadth 0.8 2,1
24. grip breadth, inside 2.1 5.4
25. grip breadth, outside 4,2 10.6
26. hand clearance around knob, hypothenar 2.9 7.4
27. hand clearance around knob, pelmar 1.6 4.0
28. hand clearance around knob, supinated 3.9 9.9

{
|
|
|
1
[
|
[
i
|

lThis mean nﬁde value is more than one standard deviation from the mean
nude value for all US Army men.

2This
nude

3This
nude

mean nude value is more than one standard deviation from the mean
value for US Army armor crewmen,

mean nude

value for US Air Force men.

21
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TABLE 11.

L I S VP I

~F o

es 0 O

W ) ws D .

.

- e

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

28.

Mean Changes Ir Anthropometric Measurements Imposed By Combat

Vehicle Crewme..'s Clothing For Hot Weather.

bodv Dimensions

stature .

rhest depth, standing

functional reach. standing
vertical arm reach., sitting
si1tting height

eve height, sitting

knee height, sitling

popliteal height., sitting
tuttock-knee length, sitting
buttock-popliteal length, sitting
shcuider breadth, sitting
forearm~forearm breadth, sitting
hip breadth, sitting

Head Dimensions

head breadth
head length

Foot Dimensions

foot length ,
ball of foot breadth
heel breadth

Hand Dimensions

hand length

palm length

hand breadth

index finger breadth

middle finger breadth
grip breadth, inside

grip breadth, outside

hand clearance around knob, hypothena

hand clearance around knob, palmar

hand clearance around kncb, supinated

22

Difference from Nide Measurement

Inches Centimeters
2.3 5.8
1.8 3.8
0.4 1.1
-1.1 -2.7
1.1 2.8
-0.4 -1.1
1.2 3.1
1.1 2.9
0.5 1.2
0.2 0.6
0.1 0.2
1.9 6.7
0.9 2.3
14.0
3.5 8.8
1.3 3.4
0.4 1.1
0.7 1.7
0.1 0.3
0.0 - 0.0
0.1 0.3
0.1 0.3
0.1 0.2
-0.1 -0.2
0.0 0.0
0.1 0.3
0.0 0.1
0.4 1.0




TABRLY 12, Mean Changes

In Anthropometric Measurements

Imposed By Combat Vehicle

Crewman’'s Clothing For Hot Weather And Chemical Protection.

Fady Dmenc one
o AT A

[ifterence {rom Nude Measirement
!

: stature 2
N crest deptn, ostanding 2
i tuncticna, reach, standing 0.
~. Vertlealoarw rea R, o<ttaurg. )
< Citting teaght !
eve hegprt, o suttang ik
rree hRelpht, £.00 ng i
r. oy Lttes. herpht, ositting 0.
G Bottack Free lenpth, osatting 1
Lo, buttoeckoreopiiteal dength, sitting -0,
Do smcalder rreadth, sitlang 3
2. fcrearm forearm breadth, sitting 5.
3. hip breadin, s:tting 2
Head Dimens:ions
le. thead breadtr
M= head length
Frot Dimensions
16. fcot length
7. ball of foot breadth
i6. heel breadth
BEand Dimens:mns
19. hand length
20, rtelm length
2!. thand breadth
22. index finger breadth 0
23, riddle finger breadth
24, grip breadth, inside -
?5. grip breacth, ocutside
26. hand clearance around knob, hypothenar
27. hand clearance arcund knob, palmar
28. hand clearance around knob, supinatec
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TABLE 13.

B RN R S P
s e T

LR S -}

16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

Mean Changes In Anthropometric Measurements Inposed By Combat Vehicle

Crewman's Clothing For Extreme Cold Weather.

Eodv Dimens:ions

stature

chest depth, stand:ing

funct:cnal reach, standing
vertical arm reach., sitting
sitting height -

eve he:ght., sitting

kriee height, sitting

popl.teal he:ight, sitting
buttock-knee length, sitting
buttock-popliteal lergth, sitting
shouider breadth, sitting
forearm-forearm breadth, sitting
hip breadth, sitting

Head Dimensions

head breadth
head length

Foot Dimensions

foot ‘length
ball of foot breadth
heel breadth

Hand Dimensions

hand length

palm length

hand breadth

index finger breadth

middle finger breadth

grip breadth, inside

grip bread}h. outside

hand clearance around knob, hypothenar
hand clear§nce around knob, palmar
hand clearance around knob, supinated

24

Difference from Nude Measurement

Inches Centimeters
2.8 7.1
3.0 7.5

0,4 -0.9
-7.2 -18.4
1.5 3.8
-0.4 -1.1
1.6 4.0
-0.4 -0.9
1.2 3.1

-1.6 -4.1
2.7 8.9
6.4 16.3
3.0 7.7
5.6 14.3
3.8 9.6
1.8 4.5
0.9 2.4
1.1 2.8
0.3 0.8
0.3 0.8
0.4 0.9
0.2 Q.5
0.2 0.4

-0.2 ~0.6
0.1 0.3
0.5 1.2
0.2 0.4
0.7 1.7

—

e
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TABLE 14. Mean Changes In Anthropometric Measurements Imposed By Combat Vehicle
Crewman's Clothing For Extreme Cold Weather And Chemical Protection.

Bedv Dimens:icns

stature

chest depth. standing
functional reach, standing
vertical arm reach, sitting
s1vting he:glt '

eve he:gﬁt, sitling

kree height. sitting
popliteal he:ght, sitting
tuttock -knee length, sitting

L T SR S I

e 2

el

sheulder breadth. sitting

0. buttock-poriiteal length, sitting

2. forearm-forearm breadth, sitting

3. hip breadth, sitting

Heacd Dimensions

ih. head breadth
5. head length

Foct Dimensicns

6. foot length
7. ball of foot breadth
.8 hee! breadth

Hand Dimensions

19. hand length

20. palm breadth

21. hand breadth

22. index finger breadth
23. middle finger breadth
24, grip breadth, inside
25. grip breadth, vutside

26. hand clearance around knob, hypothenar
27. hand clearance around knob, palmar
28. hand ciearance around knob, supinated

25

Difference from Nude Measurement

Inches Centimeters
2.9 7.4
5.0 12.7
0.3 0.8

~-8.5 -21.7
1.7 4.2
~0.7 -1.9
1.9 4.9
-0.4 -i.1
2.1 5.4
-0.8 -2.0
4,2 10.7
8.6 21.9
4.6 11.7

5.8 14.8
3.1 8.0
3.9 9.8
2.6 6.6
2.4 6.0
0.4 1.0
0.9 2.2
0.6 1.4
0.3 0.8
0.3 0.7
~0.4 -1.1
c.0 0.1
0.7 1.8
0.3 0.7
0.8 2.8




TABLE 15. Mean Changes In Anthropometric Heasureaents I-posed By Ground Troop

DD R T SE VYN 3 B
O e e e e e

e O OB

19.
20.
1.
22.
23.
24.
25

26.
27.
8.

Clothxng For Hot Weather.

Dif{erernce from Nude Measurement

tadv Dimensicns ' Inches Centimeters
ctature 1.9 4.7

;vest depth. standing 2.6(18.5) ' 6.5(47.1)
‘urctional reach, standing 0.7(15.3) 1.7(38.8)
“vertical arm reach, sitting - -2.6(-3.9) -6.6(-9.9;
s:tting he:ght 0.7 1.9

eve height, s.tling -0.5 -1.2

rree herght, sitting 1.3 3.4
,‘,lxtea‘ height, sitting 1.0 : 2.5

stteck-knee length, sitting 1.9(15.6) S 6.7(39.7)

t,guo\k popiiteal length, sitting 1.2(15.8) 3.1€40.2)
shoulder breadth, sitting 0.6 1.5
¢arearm-forearm breadth, sitting 5.1 13.0

h:p breadth, sitting 5.6 14.3

Head Dimens:ons

head breadth 3.5 8.8

tead .length 3.5 9.0

Foot Dimensaions

foot length 1.3 3.4

ball of foct breadth 0.4 1.1

heel breadth 0.7 1.7

Hand Dimensions

rand length 0.0 0.0

palm length 0.0 0.0

hand breadth 0.0 0.0

index finger breadth 0.0 0.0
middie finger breadth 0.0 0.0

grip breadth, inside 0.0 0.0

grip breadth, outside 0.0 0.0

hard clearance around knob thothenar 0.0 0.0
hand clearance arnund knob. palmar 0.0 6.0

hand clearance around knob, supinated 0.0 0.0

NOTE:

Scores in parentheses indicite difference from nude measurement when the large

ALICE pack with frame (LC-1) is warn.
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TABLE 16. Mean Changes In Anthfopo-etric Measurements Imposed By Ground Trocp

Clothing For Hot Weathesr And Chemical Protection.

Difference from Nude Measurement

Bodv Dimensions ' Inches Centimeters
1. stature 2.6 6.5
2. chest depth, standing 3.6 9.1
3. functional reach, standing 0.3 0.8
4. vertical arm reach, sitting -3.6 -9.1
s, sitting height 1.1 2.7
€. eve height, sitting -0.6 -1.6
h knee he:ght, sitting 1.7 4.3
8. popliteal height, sitting 0.7 1.7
o, buttock-knee length, sitting 1.5 3.9
:7. buttock-popliteal length, sitting 0.4 1.0

:. shoulder breadth, sitting 2.6 6.6

72. forearm-fcrearm breadth, sitting 8.0 20.2
:3. hip breadth, saitting 6.6 16.7

Head Dimensions
i4. head breadth 3.5 8.8
15. head length 3.5 9.0

Foot Dimensions
16. foot length 3.3 8.4
17, ball of foot leagth o 2.3 5.8
8. heel breadth . . 1.7 4.3

Hand Dimensions
19. hand length 0.0[0.3) 0.0{0.7]
20. palm length 0.3[0.6) 0.8[1.5)
2l. hand breadth 0.2{[0.4] 0.5(1.1]
22. inZex finger breadth 0.1[0.2] 0.200.6)
23. middle finger breadth 0.:[0.2] 0.2{0.6]
24, grip breadth, inside -0.1{-0.3) -0.3{-0.7]
25. grip breadth, outside 0.0{0.1) 0.1(0.3)
26. hand clearance arvund knob, hypothenar 0.2(1.0] 0.6(2.5]
27. hand clearance around knob, palmar 0.1{0.6] €.3{1.4]
28. hand clearance around knob, supinated 0.4{0.9) 1.0(2.3)
NOTE: Scores in brackets indicate difference from nude measuremznt when the

black leather glove shells are worn over the CB Gloves.
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TABLE 17. Mean Changes In Anthropowetric Measurements Inposed By Ground Troop
' Clothing For Extreme Cold Weather.

Difference from Nude Measurement

Bodv Dimensions Inches Centimeters
i, stature 3.0 7.5
2. chest depth, standing 5.0(20.0) 12.4(50.9)
3. functicnal reach, standing 2.7(15.7) 6.9€39.8)
.. vertical arm reach, sitting -8.3(-8.8) -21.1¢-22.3)
80 sitting height : 1.8 ' _ 4.6
¢, eve height, sitting -0.2 -0.5
. knee height, sitting 1.6 4.1
g. popliteal height, siiting 0.2 0.6
‘6, buttock-knee length, sitting 2.6(18.0) 6.7(45.6)
10, ‘tuttock-popliteal length, sitting 1.9(17.2) 4,7(43.7)
1i. shoulder breadth, sitting 4.9 12.5
:2. fcorearm-forearm breadth, sitting \ 10.6 27.0

3. hip treadth, sitting 7.2 18.2

Head Dimensions
4. head breadth 5.4 13.7
:5. head length C 4.8 12.3

Foot Dimensions
16. foot length 2.5 6.4
17. ball of foot breadth 1.2 3.0
18. heel breadth 1.4 3.6

Hand Dimensions
19. hand length : 0.9[0.0] 2.4{0.1]
20. palm length NA[O.1] NA[0.2]
2). hand breadth 1.2{0.3] 3.0(0.7)
22. index finger breadth NA[0.2] NA[O. 4]
23. middle finger breadth NA[NA] NA[NA]
24. grip breadth, inside -0.6{~0.2] -1.5(-0.6)
25. grip breadth, outside = - S e 02000} ——— - 0.6[0.10
26. hand clearance around knob, hypothenar 1.2{0.5) 3.101.2)
27. hand clearance around knob, palmar 1.8{0.3} 4.6{0.7]
28. hand clearance around knob, supinated 2.0{0.7] 5.0{1.7]

NOTE: Scores in parentheses indicate difference from nude measurement when the
large ALICE pack with frame (LC-1) is worn. Scores in brackets indicate
difference from nude measurement when only the trigger-finger inserts are worn.
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TABLE 18. Mean Changes In Anthropometric Measuresents Imposed By Ground Troop

Clothing For Extreme Cold Weather And Chemical Frotection.

Difference from Nude Measurement

Body Dimensions - Inches Centimeters
1. stature 3.5 8.9
2. chest depth, standing 6.1 15.6
3. functional reach, standing 1.7 4.3
4. vertical arm reach, sitting -9.5 ~24.1
5. sitting height 2.4 5.0
6. eve height, sitting -0.7 -1.9
T. knee height, sitting 2.3 5.8
8. popl:iteal height, sitting 0.6 1.6
g, tuttock-knee length, sitting ‘ 3.3 8.5
10. buttock-popliteal length, sitting 0.9 2.2
‘1. shoulder breadth, sitting 5.9 15.0
12. forearm-forearm breadth, sitting 12.5 31.7
i3. hip breadth, sitting 8.9 22.6
Head Dimensions
14. head breadth 5.8 14.8
15, head length 6.0 15.3
Foct Dimensions
16. foct length 4.6 11.7
17. ball of foot breadth 2.5 6.3
18. heel breadth 1.5 3.7
Hard Dimensions
19. hand length 0.6{0.8) 1.4[2.1]
20, palm length NA[NA) NA[NA]
21. hand breadth 1.0(1.3) 2.6[3.4]
22. index finger breadth NA[NA] NA[NA]
23, middle finger breadth NA[NA] NA[NA]
24. grip breadth, inside -0.5[-0.7] -1.2[-1.8])
25. grip breadth, outside 0.2(6.2) 0.5[0.4]
26, hand clearance around knob, hypothenar 1.2[1.2) 3.1[3.1])
27. hand clearance around knob, palmar 2.3(2.5) 5.8{(6.3]
28. hand clearance sround knob, supinated 1.9(1.9] 4.7[4.9)
NOTE: Scores in brackets indicate difference from nude measurement when the

black leather glove shells are worn over the CB Gloves and under the arctic
mittens. ’
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TABLE 19.

L

US Army Armor Crewman Dressed For Hot Weather.

sta 1N
vasn, standing
Tean T st i
nt
st
S SO
bt hesaht, o srtting
Puttory knee L6y L T O
[SES AN AR X vtk
Srulanyg
chogader treadth o ovittang
T forearm bregith
<t 5
ip breacin, sitllng

Head [armensions

head hreadth
bead jensth

Foet Tnmenciens

font fength

ball ¢f foct breadth

heol Lreadth

Hand Daimensions

hand length

palm length

hand oreadth

irndex finger breadth
middle finger breadth

grip breadth, inside

grip breadth, outside

Land cleasrance around knob,
hvpothenar

hand clearance arcund knob,
palmar

hand clearance arcund knob,
supinated

160,
23.
3.

1T

i ea
o
R,
a8,
S,

“~4

o to

e

L]
~i

<

Fercentile

Predicted Anthropometric Measurements (In Centimeters) Of Tre

)

—

Sth S(th a5tn 9%th
169.2  180.2 191.2 195.0
.7 27.6 31.8 34.0
6.2 84.0 92.7 95.9
12601 135.7 145.2  151.1
86.¢ W30 $9.5  102.4
T 7.2 83.2 86.3
52.7  57.) 61.9 63.5
43,7 47.3 51.7 52.2

5¢.2 60.9
46.8 50.7

42.3 46.0

460 51.6
33.2 36.6
28.4 29.3
27.1 28.4
28.1 30.?
10.1 10,2
7.6 8.6
17.7 19. 4
9.5 10.6
8.4 9.2
2.2 2.4
2.1 2.3
4.1 4.7
9.3 i0.7
&.7 6.9
3.2 3.9
9.5 11.2

12.1
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TABLE 20. Predicted Anthropometric Measurements (In Centimeters) Of The US
Army Armor Crewman Dreszed For Hot Weather And Chemical Protection.

Percentiie

Rody Iirensions Ist Sth 50th 95tn 99th
: ctature 165.8 169.6 180.6 191.6 195.4
o, ‘heet depth, standing 26.1 27.4 30.3 34.5 36.7
3. tuncticnal reach, standitg 73.3 75.4 83.2 91.9 95.1
«.  vertical arm reach, sittang  120.5 123.9  133.5 143.0 148.9
£ s.t05rg heaght B4.) 86.4 92.9 99.4 102.3
S eve heipht, sitting 68.3 0.7 77.1 83.1 86.2
N rrer he:ght, witting 50.¢ 53.2 57.8 62.4 64.0
. jorsateas heapht, sitting 6], 4 42.8 46. 4 50.6 52.3
o, tottock knee Jength, sitting 55,8 §7.7 G2.4 67.7 70.3
Llomuttoch yopiiteal length, 43,6 5.0 «8.9 53.2 55.5
satting ‘
; vhruider breadth, satting 47.5 49. 4 53.1 58.5 60.5
: t{ :earm fcrearm breadth, 52.5 54.5 61.2 9.9 746.7
1T
ba; Lreadth, osittling 37.0 37.9 41.3 6.3  48.3
Fean Lipenvicny
Le. head rreadtt » 28.0 28.5 29.4 30.4 30.8
ie nead Length 25.3 25.8 27.1 28.1 28.7
Toot lumensions
PeL fort lengtr 1.9 32.9 5.0 - 37.4 38.2
17, catl oof foot treadth 14.3 14.8 15.6 16.5 17.0
P, hRee' breadth 11.8 12.0 12.7 13.7 14.2
e rd Dimensions
(&, maund dength 17.4 138.0 19.7 21.4 22.5
2. paim length 9.7 10.2 11.3 12.4 12.9
Jt. hanc treadth 8.8 9.1 9.9 10.7 11.2
22. indea finger breadth 2.3 2.5 2.7
23, nauddie firnger breadth 2.3 2.5 2.7
2w, graip treagtn, ins.de 3.6 4.2 4.9
2%, griv breadlh, out:side 9.4 10.8 11.9
2¢. hand risa-ance around knobd, 5.6 8.0 9.8
hiwpoth nar
2, hand c<lrarance around knob, L.2 4.9 6.4
palmar
1%, sand Cisarance around knnb, 9.9 11.7 12.5

sugpinet ad

- L e e a ——
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TABLE 21. Predicted Anthropometric Measurements (In Centiweters) Of The US
Army Armor (rewwman Dressed For Extreme Cold Weather.
Percentile e
Fody Dimensiens : ist Atk suth #3th goth
. stature . 1667 1708 181.5% 192.5 196.2
<. chest depth, standing 271 28 .4 31.3 35.5 7.7
3. fonct.onal react, slanding PR 74,2 82.0 90.7 93.9
- vertica. arr reach, sattang 107.0 110.4 120.G 129.5 135.4
‘. c12%ing heigr? 85.2 87.8 94.0 100.5 103.4
- eve Reight, sitting 68,4 7.8 77.2 83.2 86.3
) rree Reight, sittaing 5.0 53.6 58.2 62.8 64.4
.. poriiteas he.eht, satting 38.5 39,9 3.5 47.9 49.4
o, tuttook knee length, sitting 56.2 58.1 62.8 68.1 T0.7
: ruttock-popl:teal length, 40,7 62,1 6.0 5G.3 52.6
itting’ :
. shoulder breadth, sitting (L0, 51.0 54.7 60.1 62.1
< torearm forearm breadth, 84.5 56.5 63.2 71.9 6.7
satting
13, kL treadth, sitting 3T.7 38.6 4£2.0 47.0 4v.0
Heae Dimensiors
4. head bhreadth 28.2 28.7 29.6 30.6 31.1
1. head iength 27.4 27.9 29.2 30.4 30.8
Foct limensions
is.  foot iength 28.2 29.2 31.3 33.7 34.5
- bal. of toot breadth 10.9 11.4 12.2 13.1 13.6
8. hee] breadth 8.8 9.0 9.7 10.7 11.2
Hand Dimensions
19. hand length 17.6 18.2 19.9 21.6 22.7
20. rpalm jength 9.5 106.3 11.4 12.5 13.0
! hand breadth 8.7 9.0 9.8 10.6 il.1
22. index finger breadth 2.4 2.6 2.8
P middie finger breadth 2.3 2.5 2.7
24. grip treadth, inside 3.7 4.3 5.0
25. grip treadth, outside 9.6 11.0 12.1
26. hand clearance around knob, 5.6 8.0 9.8
hyvpothenar
27. hand clearance around knod, 3.5 4,2 5.7
palmar
28. hand clearance around knob, 10.2 12.0 12.8
supinated
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TABLE 22.

xr i

AT of
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~
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Haﬁd

[ SRR VVRN N RS Y o

hand (learance

Predicted Anthropometric Measurements (In Centimeters) Of The US

Army Armor Crewman Dressed For Extreme Cold Weather And Chemical

Protection.

Ry

Dimensions

tatutre
deyth, standing
rearh, standing

art reach, sitling

Lhes
tun tienal
ica.
¢l ing retght
s:tting
s1tting

vers

eve height,
xoee height.
rop.1teal heaght, sitting
totteck-rnee length, satting
butcock popiiteal length,
sitting '
shouider breadth, sitting
forearn forearm hreadth,
silling
rip breadt

. Sitting

Eead Dimensions

treadth
iength

head
head

Foet Dincnsions

foct Length
r3.! of feot breadth
heel breadth

Dimensions

hand length

paim length

hand breadth

index finger breath

middle finger breadth

grip breadth, inside

grip breadth, outside

hand clearance around knobd,
kvpothenar

around knob,
palmer

hand clearance
supinated

around knob,

Percentile

Ist Sth SOth 95th 99th
167.0 170.8  181.8 192.8 196.6
32.3 33.6 36.5 40.7 42.9
72.8 75.9 83.7 92.4 95.6
103.7 107.1  116.7 126.2 132.1
85.6 87.9 94.4 100.9 103.8
67.6 70.0 76.4 82.4 85.5
51.9 54.5 59.1 63.7 65.3
38.3 39.7 63.3 47.7 49.2
58.5 60.4 65.1 70.4 73.0
42.8 4.2 8.1 52.4 54.7
50.0 52.8 56.5 61.9 63.9
67.9 70.1 76.8 85.5 90.3
41,7 42.6 46.0 51.0 53.0
28.7 29.2 30.1 31.1 31.6
25.8 26.3 27.6 28.8 29.2
33.5 34,5 36.6 19.0 39.8
15.1 15.6 16.4 17.3 17.8
12.0 12.2 77 12.9 13.9 14.4
17.8 18.4  20.1 21.8 22.9
11.2 11.7- - 12.8 13.9 14,4
9.2 9.¢ 10.3 11.1 11.6

2.7 . 2.9 3.1

2.6 2.8 3.0

3.2 3.8 4.5

9.4 10.8 11.9

6.2 8.6 10.4

3.8 4.5 6.0

10.5 12.3 13.1
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TABLE 27. Predicted Anthropometric Measurements (in Inches) of the
US Army Armor Crewman Dressed for Hot Weather

o

Y 2L

TR L

Sy

£

19.
20.
22.
23.
24.
25.
26.

27.

28.

supinated

Percentile
Badv Dimensions ist 5th - 50th 95th’ 95th
. stature 65.1 66.6 70.9 . 75.3 76.8
chest depth, standing 9.2 9.7 10.9 i2.5 13.4
functicnal reach, standing 28.8 30.0 33.1 36.5 37.8
vertical arm reach, sitting 48.3 49.6 53.4 57.2 59.5
. sitting height 3.1 34.1 36.6 39.2 40.3
eve he:ght., sitling . ~ 26.9 27.9 30.4 32.8 34.0
knee he:ght, sitting 19.7 20.7 22.6 24.4 25.0
popiiteal height, satting 16.7 17.2 18.6 20.4 20.9
buttock-knee length, sitting 21.4 22,1 24.0 26.1 27.1
buttock-papliteal length, sitting 17.9 18.4 20.0 7 22.6
shoulder breadth, sitting 15.9 16.7 18.1 0.2 21.0
{orearm-forearm breadth, sitting 16.9 17.7 20.3 23.7 25.6
. hip breadth, sitting 12.7 13.1 14.4 16. 4 17.2
Eead D:mensions
i«. head breadth 11.0 11.2 11.5 11.9 12.1
3. head length 10.5 0.7 11.2 11.7 11.8
Foot Dimensions .
. foot length 10.7 11.1 11.9 12.8 13.1
7. ball of foot breadth 3.8 4.0 4.3 4.6 4.8
. heel breadth ' 3.0 3.1 3.4 3.8 4.0
Hand Dimensions
hand length 6.7 7.0 7.6 8.3 8.7
palm length 3.5 3.7 4.2 4.6 4.8
hand breadth 3.2 3.3 3.6 3.9 4.1
index finger breadth 0.9 0.9 1.0
middle finger breadth 0.8 .9 1.0
grip breadth, inside 1.6 1.9 2.1
grip breadth, outside 3.7 .2 4.6
hand clearance around knob, 1.9 2.7 3.5
hypothenar
hand clearance around knob, 1.3 1.5 2.1
palmar
hand clearance around knob, 3.7 4.4 4.8




14,
15,

16.
. ball of foot breadth

i8.

19.
20.
21,
22.
23.
24.
25.
26.

27.

28.

O W AP W I

TABLE 28. Predicted Anthropometric Measurements (in Inches) of the

US Army Armor Crewman Dressed for Hot Weather
and Chemical Protection

Bodv Dimensijions

stature

chest depth, standing
funct.onal reach, standing
vertical arw reach, sitting
sitting height

eve height sitting

knee height, sitting
popliteal hejght, sitting
buttock-kne2 length, sitting

. buttock-popliteal length, sitting
. shoulder breadth, sitting

. forearm-forearm breadth, sitting
. hip breadth, sitting

Head Dimension:z

head -breadth
head length

Foot Dimensions

foot length
heel breadth

Hand Dimensions -

hand length

palm length

hand breadth

index finger breadth
middle firger breadth

grip breadth, inside

grip breadth, outside

hand clearance around knob,
hypothenar

hand clearance around knob,
palmar

hand clearance around knob,
supinated

Percentile
st Sth 56th  95th  99th
65.3 66.8 71.1 75.4 76.9
10.3 10.8 . 11.9 13.6 14.4
28.9 29.7 32.8 36.2 37.4
47.4 48.8 52.6 56.3 58.6
33.1 34.0 36.6 39.1 40.3
26.9  27.8 30.4 32.7 33.9
19.9 20.9 22.8 24.6 25.2
16.3 16.9 18.3 20.0 20.6
22.0 22.7 24.6 26.7 27.7
17.2 17.7 19.3 20.9 21.9
18.7 19.4 20.9 23.0 23.8
20.7  21.5  24.1 27.5 29.4
14.6 14.9 16.13 18.2 19.0
11.0 11.2 11.6 12.0 12.
10.0 .2 10.7 11.0 1t.
12.6 13.0 13.8 14.7 15.0
5.6 5.8 6.1 6.5 6.7
4.6 4.7 5.0 5.4 5.6
6.9 7.1 7.8 8.4 8.9
.8 4.0 4.4 4.9 5.1
.5 3.6 3.9 4.2 4.4
0.9 1.0 1.1
0.9 1.6 1.1
1.4 1.7 1.9
3.7 4.3 4.7
2.2 3.1 3.9
1.7 1.9 2.5
3.9 4.6 4.9

43
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TABLE 29.

fercentile

Predicted Anthropometric Mcasurements (in Inches) of the
US Army Armor Crewman Dressed fer FExtreme Cold Weather

Fodv Dinmensions 1t Sth Sertn GSth w4t h
1. stature H5.6 67.1 71.5 75.8 77.3
2. crest depth, standing 10,7 11.2 12,3 4.0 4.8
3. functicras reach, ‘stand:ing 28.0 20,2 32.3 35.7 37.0
4. vertica. arm reach, sitting 4201 “3.5 47.2 51.0 53.3
5. sitting he.ght ' 33.5 34.4 37.0 36.6 40.7
6. eve heighi, sitting 26,9 27.9 30.4 32.8 34.0
7. kuee he:ght, s:itting 20.1 2101 2.9 24.7 25.4
8. porliteal height, sitting 15.2 15.7 7.1 18.9 19.4
$. butteck-kree length, sitting 221 22.9 26.7 26.8 27.8
10. buttock-pepliteal length, sitting 16.0 16.6 18.1 19.8 20.7
1i. shoulder %readth, sitting 16.3 20.1 21.5 23.7 24.4
12, forearm-forearm Lreadth, sittang 21.5 22.2 24.9 28.3 30.2
13, hip breasdth, sitting 14.38 15.2 16.5 18.5 19.3
Head Dimensions
l4. head breadth 11.1 11.3 1. 12.0 12.2
15. head Jlength 10.8 11.0 11.5% 12.0 12.1
Foot Dimensions
16. foot length 11.1 11.5 12.3 13.3 13.6
17. ball of foot treadth 4.3 4.5 4.8 5.2 5.4
18. heel breadth 3.5 3.5 3.8 4.2 4.4
Hand Dimersions
19. hand length 6.9 7.2 7.8 8.5 .9
20. palm length 3.9 4.1 4 5 4.9 5.1
2]1. hand breadth 3.4 3.5 3.9 4.2 4.4
22. index finger breadth 0.9 1.0 1.1
23. middle {inger breadth 0.9 1.0 1.1
24. grip breadth, inside 1.5 1.7 2.0
25. grip breadth, outside 3.8 4.3 4.8
26. hand clearance around knob, 2.2 3.1 3.9
hypothenar
27. hand clearance around knob, 1.4 1.7 2.2
palmar )
28. hand clearance around knob, 4.0 4.7 5.0
supinated '
44
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TARLE 30. Predicted Anthropowetric Measurements (in Inches) of the
US Army Armor Crewman Dressed for Extreme Cold Weather
Chemical Protection

Percentile

Eodv Bumencione lsi 3th 50th 95th - 99th
L.ostature 65.7 67.2 71.6 75.9 77.4
Loocrest cepth, standing 12.7 13.2 16.4 16.0 i6.9
I, furn-ticnal reach. standing 28.7 30.0 33.¢ 36.4 37.6
«. vertiza. arm reach, sitling 40.8 42.2 45,9 49 .7 52.0
£, sitt.ng height ' 33.7 34.6 37.2 39.7 «0.9
&. eve Feight, sitting 26.6 27.6 30.1 32.4 13.7
.o kree herghtl. sittaing 20.4 21.5 23.3 25.1 25.7
8, prpliteai herght, sitting 15.1 15.6 17.0 18.8 i9.4
¢, Luttack-knee length, sittling 2.0 23.8 25.6 27.7 28.7
0L bottockeprpliteal ierngth, sitting  16.9 17.4 18.9 20.6 21.5
L. osrouider breadth, s:itting ' - 20.0 20.8 22.2 24.4 25.2

12, fcrearmforearm breadth, sitting 26.7 27.6 30.2 33,7 5.6

13, hip breadth, sittang : i6.4 16.8 18.1 20.1 20.9
Head Limensions

i4. head hreadth 1.3 11.5 11.9 .2 12.4

;5. head length 10.2 10.4 10.9 1.3 1i.5
Foot Dimensaicns

i6. foet length 13.2 13.6 14.4 15.4 15.7

i7. bali o!f foot breadth 5.9 6.1 6. 6.8 7.0
hee. breadth 4.7 “.8 5. 5.5 5.7
Hand Dimersicns

1¢9. hand length 7.0 7.2 7.9 8.6 9.0

20. palm length b.b 4.6 5.0 5.5 5.7

2i. hand breadth 3.6 3.7 4.1 L.l 4.6

22. index finger breadth 1.1 1.1 1.2

23, middle finger breadth 1.0 1.1 1.2

24, grip breadth, inside 1.3 1.5 1.8

25. grap breadth, outside 3.7 4.3 4.7

26. hand clearance around knob, 2.4 3.4 0.1
hypcthenar

27. hand clearance around knob, 1.5 1.8 2.4

palmar '

28. hand clearance around knobd, 4.1 4.8 5.2
supinated
48
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Figure la.

Combat vehicle crewman's clothing for hot weather

(front view)
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Figure lb.

Combat vehicle crewman's clothing for hot weather (side view)
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Figure 2a,

Combat vehicle crewman's clothing for hot weather and
chemical protection (front view)
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Figure 2b. Comhat vehicle crewman's clothing for hot weather and
Chemical Protection (side view)
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Figure Ja. (ombat vehicle crewman's clothing for extreme cold weather
(front view)
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Figure 3b. Combat vehicle crewman's clothing for extreme cold weather (side view)
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Veroe rrewman's clothing tor extreme cold weather and

Critigt
chemical protection (front view)
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Combat vehicle crewman's c¢lothing for extreme cold weather and

Figure &b,
chemical protection (side Jiew)
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Figure

5a.

Ground troop clothing for hot weather {(front view)
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Figure 5b.

Ground troop clothing for Lot weather.

(side view)
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Figure

Sc

Cround trocp clothing for hot weather with the large ALICE

pack and frame {front view)
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Figure 5d. Ground troop clothing for hot weather with the large ALICE
pack and frame (side view)
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Figure 6a.

Ground troop clothing for hot weather and chemical protection

{front view)
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Figure 6b.

Ground troop clothing for hot weather and chemical protection

(side view)
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Figure 7a. Ground troop clothing for extreme cold weather (front view)
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Ground troop clothing for extreme cold weather (side view)

Figure 7b.
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Figure 7c.

Ground troop clothing for extreme cold weather with the large
ALICE pack and frame (front view)
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Figure 7d.

Ground trcop clothing for extreme cold weather with the large

ALICE pack and frame (side view)
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Figure 8a. 'Cround troop clothing for extreme cold weather

and

chemical protection (front view)
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Figure 8b. Ground trooy cicthing for extreme cold weather and
cheracal protection fside viewd
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FIGURE 11. EODY DIMENSIONS (CONT'D)

13

11. Shoulder Breadth, Sitting
12. Forsarm-Forearm Breadth, Sitting
13. Hip Breadth, Sitting
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FIGURE 13. FOOT DIMENSIONS
16. Foot Length

17. Ball-of Foot Breadth
18. Heel Breadth
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FIGURE 14. HAND DIMENSIONS
19. Hand Length .

20. Palm Length
21. Hand Breadth
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FIGURE 15. HAND DIMENSIONS (CONT'D)

22. Index Finger Breadth 26. Hand Clearance Around Knob,
23. Middle Finger Brea~ih Hypothenar (0°)

24. Grip Breadth, iazide 27. Hand Clearance Around Knob,
28. Grip Breadth, Outside Paimar (90%)

26. Hand Clesrance Around Knob,
Supinated (180°)
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DEFINITIONS OF ANTHROPOMETRIC MEASUREMENTS*

Bodv Measurements

1. Stature. The subject stands erect with the heels together and head
level. Stature i1s measured as the vertical distance from the floor to the top
of the head. An anthropometer is used with the anthropometer arm firmly

touching the scalp to compress the hair. Stature of the clothed man is
increased by footwear such as socks, boots, and overboots and by headgear such
as pile cap, balaclava. helmet, and hood.

2. Chest depth, standing. The subject stands erect, with his arms
initially raised then lowered after the anthropometer is in place under the
right arm. The depth of the chest is measured at the level of the nipples
during normal breathing. An anthropometer is used and is held horoizontally.
Chest depth of the clothed man is increased by clothxng and equipment over the
back anc over the chest.

3. Functional reach, standing. The subject stands erect against a wall,
with his right arm extended forward horizontally, and with the tips of his
thumb and index finger pressed together; his shoulders must remain in contact
with the wall, Functional reach is measured as the horizontal distance from
the wall to the tip of the thumb. An anthropometer is used. Functional reach
of the clothed man is increased by the clothing and equipment on the back and
by handwear; it is decreased by inhibition of arm-shoulder joint mobility due
to clothing and equipment bulk in that area.

4. Vertical arm reach, sitting. The subject sits erect, with his right
arm and hand extended vertically above his-shoulder. Arm reach is measured as
the vertical distance from the sitting surface to the t:p of the middle finger
of the extended hand. An anthropometer is used. Vertical arm reazh of the
clothed man is increased by handwear and by clothing under the hips: it is
decreased by inhibition of arm-shoulder joint mobility due to the rlothing and
equipment bulk in that area. '

5. Sitting height. The subject sits erect, with head level, and with
his feet resting on a surface ad‘'usted so that his knees are bent at right
angles. Sitting height is measured as the vertical distance from the sitting
surface to the top of the head. An anthropometer is used, with the
anthropometer arm firmly touching the scalp to compress the hair. Sitiing
height of the clothed man is increased by the clothing under the hips and leg,
and by headgear such as pile cap, balaclava, helmet, and hood.

6. Eve height, sitting. the subject sits erect with head level, and
with his feet resting on a surfa e adjusted so that his knees are bhent at
right angles. Eye height is measured as the vertical distance from the

* Measurements 1 through 21 are adapted from White and Churchill;® measure-
ments 22 through 28 are adapted form Garret.’
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sitting surface to the inner corner of the right eye. Ar anthropometer is

is used. Eve height of the ciothed man is increased by clothing under the

hips.

7. Knee he:ight, sitting. The subject sits erect, with his feet rescing
on a surface adjusted so that his knees are bent at right angles. Knee height
is measured as the vertical distance from the footrest surface to the top of
the right knee. An anthropometer is used. Knee height of the clothed man is
increased by footwear such as socks, boots, and overboots and by the trouser

leg materials over the knee.

§. Popliteal height, sitting. The subject sits erect, with his feet
resting on a surface adjusted so that his knees are bent at right angles.
Popliteal height i1s measured as the vertical distance from the footrest
surface to the underside of the right knee (popliteal area). Am anthropometer
1s used. Popliteal height of the clothed man is increased by footwear such as
socks, boots, and c¢verboots: it is decreased by trouser leg materials at the

pcpliteal area.

9. Buttock-knee length, sitting. The subject sits eracit, with his feet
resting on a surface adjusted so that his knees are Lent at right angles.
Buttock-knee length 1s measured as the horizontal distance from the back of
the right buttock to the front of the right knee. An anthropometer is used.
Buttock-knee length of the clothed man is increased by clothing and equipment
over the hip and by trouser material over the knee.

10, Buttock-popliteal length, sitting. The subject sits erect with his
feet resting on a surface adjusted so that his knees are bent at right angles.
Buttock-popliteal length i1s measured as the horizontal distance from the back
of the right buttock to the back of the right knee (popliteal area). An
anthropometer is.used. Buttock-popliteal length of the clothed man is
increased by clothing and equipment over the hip; it is decreased by ircuser

leg materials at the popliteal area.

11, Shoulder breadth, sitting. The subject sits erect with his arms
bent to form right angles at the elbows and with his elbows held against the
body. The meximum breadth across the shoulders is measured at the bulges of
the deltoid muscles in the upper arms. An anthropometer is used and is held
hor.zontally. Shouulder breadth of the clothed man is increased by clothing
and equipment between the torso and the upper arm: and by clothing material

over the upper arms. -

12. Forearm-forearm breudth, sitting. The subject sits erect, with his
arms bent to form right angles at the elbows, and with his elbows held azainst
thr body. The maximum breadth across the body is mersured, including the arms
atl the level of the forearm muscles. An anthropometer is vsad and is held
herizontally. Forearm-forearm breadth of the clothed man is increased by
clothing and equipment between the torsc and the arms and by clothing material
over the arms in the area of elbows and forearms.
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13. Eip breadth. sitting. The subject sits erect with his knees
tcgether, The maximum breadth across the hips is measured. An anthropometer
:¢ used and is held horizontally, Hip breadth of the clothed man is inrreased
tv clcthing ard equipment over the hips.

Head Measurements

14. Head breadth. The subject sits erect with the head level. The
mex:mum herizental breadth cf the head is measured above and behind the ears.
S;reading cal:pers are ysed. Head breadth of the clothed man is increased by
readgear suth as pile tap, balaclava, helmet, hood, and earphones.

15. FEHead length. The subject sits erect with the head level. The
maximum jength ot the head is measured from the back of the head (occiput) to
the forehead (glabeiia!., Spreading calipers are used. Head length of the
cicthed mar s increased by headgear such as the pile cap, balaclava, helmet,
hood, and rask.

|
|
|

16. Foct Length. The subject stands erect with his right foot in a foot
measuring box. and with his weight even!y distributed on both feet. The
maximum length of the right foot is measured from the back of the heel to the
tip of the lengest toe. A foot measuring box is used. Foot length of the
clcthed man 1s insreased ?y footwear such as boots and :iverboots.

Foot Meagsures

17. Eall of foot bréadth. The subject stands erect, with his right foot
in a foct measurir, box. dand with his weight evenly distributed on both feet.
The breadth of the right foot is measured between the inner and outer balls of
the foot (first and txfthimetatarsal-phalangeal joints). A foot measuring box
is used. Eall of foot breadth of the clothed man is increased by footwear
such as socks, bools and overbocts.

|

18. Heel breadth. fhe subject stands erect, with his feet slightly
apart, and with his weight evenly distributed cn both feet. The breadth of
the rigzht hiel is measured below and behind the projections of the ankle bones
(malleoli). Sliding calipers are used. Heel breadth of the clothed man is
increased by {ootwear such as bocts and overboots.

Hand Mcasures

19. Hand length. The subject sits, with his right hand and fingers
extended, paim u.. The jength of the right hand is measured from the wrist
crease tc the tip of the middle tinger. Sliding calipers are used. Hand
lengekh of the clothed man.is increased by gloves and mittens.
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20. Palm length. The subject sits, with his right hand and fingeri
extended, palm up. The length of the palm is measured from the wrist crease

"to the crease a% the base of the middle finger. Sliding calipers are used.

Palm length of the clothed man is increased by gloves. Since mittens have no
base-of-finger landmarks, this measure 15 not obtained when the subject wears

mittens.
2]1. Hand breadth. The subject sits with his right hand and fingers

extended, palm up. The breadth of the hand is measured at the level of the
vnuckles (distal ends of the metacarpal bones). Sliding calipers are used.

"Hand breadth of the tlothed man is increased by gloves and mittens.

22. Index finger breadth. The subject sits with his right hand and
fingers extended. The {ingers are slightly separated. The breadth of the
index finger is measured by moving Lhe measuring instrument up and down the
iength of the finger until the point of maximum breadth is found. Sliding
calipers are used. Iindex finger breadth of the clothed man is increased by

the wearing of gloves.

23, Middle finger breadth. The subject sits with his right hand and
tingers extended. The fingers are slightly separated. The breadth of. the
middle finger is measured by moving the measuring instrument up and down the
iength of the finger until the point of maximum breadth is found. Sliding
calipers are used, Middle finger breadth of the clothed man is increased by

the wearing of gloves.

24. Crap breadth, inside. A hardwood cone (24 inches high, with a 2-
inch diameter at the base and a 0.5-inch diameter at the top) is the measuring
instrument. Changes in the diameter of the cone to the nearest 0.1 inch are

.indicated by means of 24 equaily-spaced circumferential lines drawn on the

cone. The subject hclds the cone at the largest circumference he can grasp
with his thumb and middle finger just touching. Grip breadth (inside) is
measured by reading the diameter of the cone corresponding to this maximum
circumference. Grip breadth of the clothed man is decreased by glove and

mitten material.

25. Graip breadth, outside. A hsrdwood cone (24 inches high, with a 2~
inch diameter at the base and a 0.{-inch diameter at the top) is used during
thic measurement. Changes in the diameter .f the cone to the nearest 0.1 inch
are indicated by means of 24 equally spaced circumferential 'ines drawn on the:
cone. The subject holds the cone at the largest circumference he can grasp
with his thumb and middle finger just touching. OGrip breadth (outside) is
measured from the interphalangeal joint of the thumb to the knuckle of the
middle finger. Sliding calipers are used. Grip breadth (outside) of the
clothed man is increased by glove and mitten material.

26. Hand clearance around knob, hvpothenar. A rotation box (see
Carret’) is used in taking this measurement. The rotation box used in this
study consisted of a Class C type rotary knob mounted on a metallic shaft
which penetrates the center of an 8" x 8" piece of sheet metal. The subject
extends his right hand and grasps the Fnodb between his thumd and forefinger.
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The knct points straight up (09 at this point. Hand clearance around knob

victhenar! 1s measured, with the aid ot a vertical wonden wedge, from the
knob center te the mast protrusive.point on the hypothpnar surface of the
hand. Hand eclearance arcund kneh thvpothenar) of the clothed man 1s increased
by gloves and mittens,

koo, palmar. A retation box tsee Carrett7>

. Hand clearance o R
is outed 1n>fa!T:E this rrasurement. she rotation box is described above. The
3 ¢ extends his risht hand and grasps the knob hetween his thumb and
ferefinger,  The knob peints straipht up (09) at this point.  The subject then
retates the kneh Q09 from zero to the right.  Hand clearance around Fnob

iralmar) 1s meacured fror the knot center to the mest protrusive point on the

raimar side of the hand. Hand ciearance Lround knob tpalmar) cf the clcthed
man 18 sncreased bty ploves and mittens,

8. HKand cicarance arcund kncb, supinated nhand. A rctation box (see
carrelt © 1g used in tak:ing this measurement. 1he rotation box has heen
deszribed ‘abeove.  The subtiert extends his right hand and grasps the knob
hetween his thumb and foerelinger,  The knob points straight up (0%) at this
peint. The subiect then rotates the knob 18UC frem czero the the subject's
tipht. Hand clearance arpucd kneb (supinated hand) is measured from the most
yrotrusive point on the hvpethenar side to the most protrusive point on the

“trenar side of the supinated hand., Harnd clearance arcund knot (supinated

“and' ¢t the ciothed mesn :s 1ncreased btv gloves and mittens,
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