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SUBJECT: Combat Load Requirements for a Dismounted Infantry
Rifleman

1. PROBLEM: To determine the minimum essential basie load
which a dismounted infantry rifleman should be expected to
initially carry into combat in order to fight and sustain him-
self without exhausting himself carrying it.

2. ASSUMPTIONS:

a. The role, mission and TOE/CTA equipment for the dis-
mounted infantry rifleman will remain unchanged in the near
future.

- b. The dismounted infantry rifleman's hasic combat equip-
ment load will continue to be comprised of the fighting, rission
and existence loads in the near future.

c. The minimum essential basic combat load for the dis-
mounted infantry rifleman will continue to be based on the
immediate tactical mission.

d. All soldiers assipned as dismounted infantry riflemen
will continue to differ greatly in mass and body weight.

e, The criterion for determining the maximum load weioht
to be carried by an individual dismounted infantry rifleman
will continue to be cowputed as a third of the total body

weight,
3. FACTS BEARING ON THE PROBLIEM:

a, Fileld Manual FM 100-~5 concludes that the focus for
winning campaigns and Gattles means that the US Army must meet
several challenges. It must be prepared to fipght world-wide
against varied threats. It must be prepared to fight battles
of greater scope, ranpe and intensity than ever experienced
before. It must prepare soldiers and units for such battles,

(6:1-1)

b. The authors of two studies: '"Study to Reduce the Load




of the Combat Infantryman" (1962), and "Study to Conserve the
Energy of the Combat Infantryman” (1964), both called for a
major effort to reduce the weight of evervthing the noldier
wore or carried under a program identified as LINCLOE —=
Lightweipght Individual Clothing and Equipment. The result

of these two studies was the birth of the present day fiphting
and existence loads for the individual combat soldier. (2) (2)

¢. Field Manual FM 21-15 defines both the fightin; and
existence load concepts. The field manual establishes both
load configurations and total weights. It states, "The im-
portant point in the fighting and existence loads concept is
that you should carry only the items necessary to complete
your immediate mission. The load you carry should not include
any other item that can be carried another way." (4:85%,

Annex A)

d. The authors of "The Carrying Loads Within an Infantry
Company" establish the fighting and existence load configurations
for the infantry rifleman. It further outlines individual
Physical load carrying abilities {a third of total body weight)
to include dimensions and weights for various eqguipment loads
based on climate and seographic areas. The authors conclude,
"The present load of the soldier, including his basic firshting
load, plus the special clothing and equipment regquired for
cold climates, and the additional special eauipment carried
by many MOS' in the infantry, exceeds tolerable limits, if the
loads are to be carried signhificant distances. The price to
be paid in expenditure of energy may reduce the combat efficiency
of the soldier beyond acceptable limits." (7:69, Annex B)

e. "Combat Developments Draft Study Plan for Reducing the
Soldier Load" states, "The infantryman has accepted an ever
increasing load/burden caused by technolorical advances in the
equipment field. This study is to determine the type of items
the soldier must carry into battle to include weapons, anmu-
nition, night sights and other equipment. At present, it is
accepted that he cannot fight and survive with his total
equipment load. A failure to solve this problem will cause the
infantryman to remain overloaded, will reduce his mobility,
will result in an inability to successfully complete his mis-
sion and survive on the modern battlefield.'" (1:1-2 Annex C)

4, DISCUSSION:

a, In order for the infantry rifleman to enter combat and



function effectivelv on the immediately ansipned tactical mis-
sion as well as on any follow-on operations, it will be noces-
sary that he is equipped with a variety of functional suprort
equipment that will sustain him in his primary role.

b. Over the years advancement in technolosy has ecertainly
reduced, in both weight and dimensions, the current combat loads
for the infantry riflemen. Through scientific aznalysis and evale-
uation the US Army has determined the Physical work, load weight,
tactical mobility and environmental extremes as each impacts on
the capabilities of the infantry rifleman to funection in his role.
Currently, the U3 Army has established its fichting and existence
loads in FIl 21-15,. These load confisurations at present praovide
the best minimum equipment necessary to allow the infantry rifle-
man to fight and sustain himself in combat.

¢, The U5 Army, while continuing to research and study the
effects on and the caparility of the infantry rifleman to carry
the current combat loard configurations, han recognized that the
present load weights and dimensions exceed tolerable limits,

d. Veilght totals of various migsion essential eguipment for
the infantry rifleman are usually not included as part of the
minimum fighting and existence load. After adding these weishts
to the total, the tolerable limits would be further exceeded,

e. Load configurations must be based on the distances that
an infantry rifleman is required to travel by foot with a rarticu-
lar load. Depending on the terrain assoclated with different
world-wide scenarios, it would be conceivahle that the infantry
rifleman will have to carry his total load without asgsistance
from any other organic or inorpanie supnort,

f. A current ontoing study to test the minimum load carry-
ing cépabilities of the infantry soldier stipulates that fiphting
and mission loads should not exceed thirty nercent of the total
body weight. A combination of the fighting, mission and exist~
ence loads should not exceed forty-five percent of the totat body
welght. The need for more conclusive tests has been decicded on
and are currently being conducted.

5. COMCLUSIONS:
as The infantry rifleman’'s basic load will remain as

currently configured in the near future., Ile will he required
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to carry all elements of the fighting load and only thaose items
of existence and mission loads that will fulfill the immedinte
tactical mission. The total load carrying eriterion must be
based between thirty snd forty-five percent of the total body
welght s¢o that he will not exhaust himself carrving it.

b. Any excess loads beyond the tolerable limits that the
infantry rifleman will need to accomplish his immediate tac-
tical mission will have to be carried by some other organic or
inorganic means supported by his unit, until US Army technolocy
can reduce the total load to the tolerable limits.

c. If forced to overload the infantry rifleman to accom-
pPlish the immediate tactical mission, all leaders must thor-
oughly plan to avoid strenuous movement over any terrain that
will cause exhaustion and thus reduce the infantry rifleman's
ability to funetion upon reaching the objective.

6. ACTIONS RECOMMEMDED:

g. Completion of a study defining the exact load carrying
capacity of an infantrv rifleman based on different physical
abilities, load configuratiens, climates =and missions,

b. Supervision by all leaders to assure tolerable limits
are not exceeded by weighing the infantry rifleman's total load
prior to deployment. Excess eauipment can be reduced by using
the buddy system in which two men teams can aveoid carryinn
unnecessary like items.

c. Completion of the combat development study at Annex C.

d., Implementation and completion of a state-of-the-art
equipment program by Natick Laboratories which reduces the load
weights to a level whereby the infantry rifleman can effectively
carry his fighting, mission and existence loads without exhaus-

ting himself carrying it.
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ANNEXES: A -~ Extract from [M 21-1%, "Care and Ulse of Individual
Clothing and Equipment!

B -~ Extract from Technical Report 73-51CFE, "The
Carrying of Loads VWithin an Infantry Company"

¢ =-— "Combat Development Draft Study Plan for
Reducing Soldier Load
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ﬂ ——CHAPTER 5 — CHAPTEH 5— :
i © Fighting and Existence Loads Concoept “ ,
m‘ LOAT-CARRYING v—-_u:m important point in the fighting and
_M wc H;mu m existence ._Eam concept 18 that you should carvy o
(. b only the items necessary to cumplete your im- L
N ‘ mediate mission. The load you carry shouid not
Y pE If you. follow the rules . include any other item that can be carried
. b listed below, you'll be able to S another way. Because the type of mission,
TE carry loads with rmuch more terrain, and. environmental conditions will in-
e ease and comfort, fluence  your clothing  and  equipment  re- .
i guirements, your unit commander may prescribe
” ) R to ycu the essential items. Remember—the prine
u.,w W /7 you don't follow the purgase af the fighting and existence louads . )
s L rules. you'tl make a hard job cerrcept is to hghten vour load. ‘ b’
SR that much harder. Fighting Loud. The typical fighting load is made L
. o ; up of essential items of individual clothing, l:
" : 5 equipment, weapons, and ammunition that are w
' < ' carried by you to compiete the immediate mission I
$. T of your unit. See appendix C for a list of typical L
n - items included in the fizhting load, using the all- :
BT purpose hghtweight individual carrying equip- m
Pl ot B ~now vour equipinieng ment (ALICE). m .,
2 n; g N 8 Sssembic the equipment properly, mzmm.nanﬁ. Loud. The typical existence r,;,a P
PRl g . o consists of items other than those in the fighting vt
3 7z B seep evers ttem in e proper place. load which are required to sustain or protect you, P
R SN which may be necessary for your increased’ Lo
S SRR personal and environmental prutection, and R
w 3 which wyou normaolly would not carry. When Coy
H- ! possihic, the existence loed items cre transparted R
te o AND REMEMBER — - 5 by means other than man-carry. Otkerwise, both bt
w m IT'S YOUR BACK! E the fighting and existence Nommm are nmwlwm by >
i : you-~the soldier. Spe appendix € for a list of w_
b i typical items included in the existence load. using r_
S . : the all-purpose lightweight individual carrying Nm
m R . ' equipment (ALICE). - Qu_
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-
: C. THE INFANT ' BIFLEMAN'S LOAD
Tha basic problorm with respoct 1o raduces thewoight of the woldier’s icaa has been
edequately coverzdd in sulh studies as the 1934 Study to Contervedne Enzroy of the Combat
infantryrman, condutted by the Combat Devalopments Comeand (nfinl y Aqency, Numaer. :
onid studies, cordiscted insuppoit of the AMOC Mol ebotatorins’ devch onaent prograans by :
the LS. Arney foscareh tnstitute of Eavionmental Modices (AR, o Trass || Anency of .
The Surgeon Generd!, focatod &t Notick Laboratanies, have domanstrated the necsssity and 4
patenlial benalits of such wemghit reductions. The scope of this probieny, wvar, can be ciary . i
] . 4
ticed as tollovs: §
The hasic lasd of ananfantry rifleman, generally trken as the renrese ntgtive sofdiar, Tor :
terpeiste hot weather areas, 1s a fighting ioad, wetl oul prrsonaz s, S 37,72 1bs With ;
persennet aemer the weight Ltotals 39606 s, Adding CW protaction ao base exostence Toad *
3
iterns, the totab weigivt is G112 s, a5 shown in Talila .
Frgure 15 — infantry Rifleman o
i [
b ‘ :
g,
! i
¥ 1
8 s
L ;
1 '
t w
i . !
. ‘.
! 1o
F ’ . E
: R .
; - 1,
[: h 1 |
‘o R
¢ ,: {
v &
T J !
i : |
Y L
by :
. !
Basic ighting Load (wyarmor) AUGH W (0]
’ ‘ ‘ Lastence Load 1146 '
TOTAL 6112 i 5 )
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| PUASERS
. .
The Load of the 1ifar»trv Riflem; ~_v_1__
{Warm YWeattier)
! o Wikt in ponnds
Vheaptn 2.GCo
{84-16 Rifie, with one magazine and )
20 rounds: plus hayonet}
FIORLIED 10562
8 nwcezines, 20 rouinds in cazh, .
in a1t runition pouches: 2 hand
gronsdos; 2 smoke granades)
fﬂe_!iom‘ i r._.fgipmer-t . 10.19
(Lwatd Carrying Equipment, plus attachad
itocns 1 full canteen, entresching tood,
firet - 4 pouch + 173 ration)
Cluthing, Lnviranmental Protective ‘ _8.]2
{Inciuding boots and ponchaol
Fighfing Lead w/o Body Armor 37.72
Pecsannat Armor | use
(Holmet wiliner; bady armor vest)
_ Fighting Load w/Siody Armor 49,66
CW Crotertion 6.75
{Mashk and P:otecti;e Quergarment)
Cxistence Lead, othar items ‘ ‘ . 4.7
(Poncha liner; 1/3 ration; toilet a}ticles. etc.)
TOTAL LOAD 61.12 Ibs.
OTE: Magezines carryine 30 rounds are naw reptaving the 20 rovnd magarines. The weight
[N

e lround magazine, loaded, will be 1.0 pounds instexd of C.70 Ihs lor the 20-round
Mazine. Mowaver, the soldier will now carry 7 inaqazines of 30 1ounds instoad of 9 magazinas
20 rounds. This will result in a net addition to his load of 0.67 nounds.

“Source: B 21415, “Care and Use of fndividua Equiprment,’” August 1572,
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It will bo obvious that ths weight of some componiets of this lozd will ba canstant for

s cilenatic zonns, The weight of the weapon, of the basic lg2d of semunitiva, and of the
personnal grmas and CW protective itams will rarmain the zame in 2it chimalic zongs. Howaver,
» ot weather, mare than one cantean is usually carricd.  Also, the substitution of cold climate
ctothing, anc the addition of special gear for cold climaias will Lot incraase the weight of the
wad, and 3's0 Create an encumbrence to movement. The addad weight [or cold climates, as
doxwn in Table 1 is 11,63 Ths. for eold-wet ¢lothing (T l-hl.e- fEAY, ang ancthor B.21 lis. addad
o exntreme cold weather clothing (Table 1B), for a total edditional clothing weight of 19,84 1hs.

Adiding the 23.12 ibs. for individual existence items for cold weather (Table 1iC), the tota! added
weizit for extreme cold protection is 43.03 tks. before adaing the 9.75 lbs, for skiisur 4.6 s, #
tor sriowshces as shown in Table 11D, -

Adding tegether the $1.12 pounds for the joad of the infentry soldier in veacns weather areas
shawn in Table 1), teking tae fisure for clothing for cold-wvat aress (Tabie HHA) and alirninating
irom ihe equipment list (Toble HC) items for extrame cold, such as tihe inner steeping bag and the
snow camoeuflane cover for the rucksack, ete, gives a total weight of 50.59 paunds for a cold-wet

rear it we use the total addad clothing weight (Table 115) plus the entire equipmert list shown
n Table T of 43,03 pounds for extreme cold weather arcas, we arrive at a total icad for the
nfantry rifleman (Figure 16) of 104.15 pounds. not counting the weight of oversng v equipment,

‘quncd
While ail of the items tisted may not necd to be carricet by all soldiers att of the time, the
Aemis included in thesa Tabiles are those shown in current Fiekd Manuals, as refarenced. For pur-
wosrs ef this study, they shouid he considered to previrie an approximeate basic weight of what
stenzidared Vthe soidier's lozd,”

la summary, depending on the climatic zone being considered, this load as shown | in the
Cield Manuals is as follows: oo

Basic Load of the Soldier

Weight .

{ibs)
Hot weather clcthing and nquunmnnt 61.12
Added for cald-wel areas _28.41
Total cold-wet 59,53
Added for extremd cold 1462

Tota! extrame ~oid-104.15

Oversnow equipment: skiis ?85
or snowshoeaes or O

19

LI P

A

x e gy




.I o : CTABLE i1

Added Weisht of the Lood in Cold Climate Operations

| LAy
‘ VWeisht of Cold  Weight cf Hot
- _ Climata lizm Clirnzie 1tem Addad Weight

(in pourds) -+ " {in pounds) (in pounds)

+4.#ei Clothing
BRI dhh el

Underwear and socks : 1.50 60 1.30
Suscenders .25 - 25 :
Siiirt, waol/nylon, QG 1.50 - 1.50 :
Trousers, wool soige 1.68 - 1.68 '
Trousers, colton/nyion, wind resistant 2.10) 2.26) 3.04 ,
Coat, cottonfuylon, wind resistant 3.20) }
Linar, coat, nylon guilted 73 —_ 73
Cap, cold weather 28 = 26
pufiler, woo! : .38 - .38
Glove-shcils, feather .22 — 22
Glova-inserts, wool/nylon A3 - 13
Poncho, lightweight 1.70 1.70 -
Boots, Insulated 5.50 135 2.14
Total Added Weight for Cold Wet Areas: 11.63
‘:me Cold Clething (Cold-Dry) :
: oo
od, winter 96 -- ' .95 f S
Parka, cotton/nylon 1.98 - . 1.08 T o
Liner, parka, nylon quilted ' 85 : - 95 i
Overwnile set: : '

Parka . . 184 — 1.94 - . ‘ r

© Trousers ' 1.00 — 1.00 ’

Liner, trouters, nylon quilted 64 — 64 .
Mitten-inserts, trigger finger or .22 {(repiaces glove inserts) 09 . ; o)
Mitten-shefls, trigner finger ] 43 (replaces glove shetls) (-.21} ) 4
Mitten Set, Arctic 1.08 (replacas mitten shells) .65 y

Total Additionsl Weight for Extrerne Cold: 823 ; ?
. 1
Tatal Weiaht for Extreme Cold Areas: 19.84 L
wividual Equipment i :‘
Dag, Siecping (InneriMountain | 7.06) - . ,-ﬁh
Ran, Steeping (Cutcr) 541 1.60 10.87 ) |
laattress, prouraatic 3.00 -— 3.00 :
Case, water repelient 225 - 2.25 i |
Rucksacic, lightweight : 3.0 T 1.00 (pack} 2.00 ! §
Fucksack, snaow cameuitage cover T5 — 75 i !
Canteen, cold climate {2/3 fiiled} 3.85 3.60 [fuld) 25 :
Chapstick .04 —_ ' 04 E
|
. 20 '
s




TASLE U {noaih
Walght of Cuin Vialehd of Het
jtom j Climz2ta t1:m Climats ltom dwded Welpht
: {in poundsg {in pounds} {.. . unds)
ineividuzl Equipment {Cont.)
Thong, emarganey A2 - a2
Giossan, sun, wicase 30 - wid
Surburn praventive creea .18 - i3
Careuflage face paint, whiteflzam : .C3 - 03 ’
Lo, mateh, waicrproof, w/rmtchss Au — 15
Sizten, fire d3 - 15
Knriie, pocket 40 - A0
ozt erticles and towsl 2.8 - 2.64
Total Added Weight for Individual Couip- ¢ 23.19
me=nt
Total Added Weight - dlothing and perse aa
equiprmiant for extreme cold 43,03
\ Weinit of Oversnawe Equipment f
{Added where occasion requires)
. Shis, all terrain, w/bindings & poles 59.50)
Ski wax (per box) 25) =975
or or
Sricwshoes, Magnesium, w/bindinas 4.60 4.60
* - Te be eddsd to the cold-we! clothing system for
extrema coid climata conditions.
Source:
FNh 31-70, “Basic Cold Weather Manual," April 1568,
21 .
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In these listinge, seperation of tha [a2d Into fighting snd existenea lnzds by
atzonntsd, exeapt 3 shown In Toute Dor hot wentier groct Tha Soation could vary groptly
o cotd wegthar sreas baciuss of divernsl ing doy-to-diy verlations In dcmiporesure, 25 to what

-
[}
et |
o
s
r
Iy
o
o 1

krw

sl G nesded under a partisular situatlon sines eovironmental survival 15 shesiulaly ersane
s15i, end no flens flgure can ba readily sreived at. '

sty

i is evident that we are dealing with very heavy toeds for any sold.or to carry, Daspite
the continually increasing awarenass of the impact of heavy loads on the salttier's mobility in
any cimate, and his suscepiibility 1o heat exhaustion collopse in junglz or 2osert charations,
currant loads have rezched very high leve!s, Thercfors the emphasis upon £ cuntinuing pro-
grem izt focuses on reducing the welght of the scldicr's toad is cbyicusty fully justificd.

Soveral aspects of the impast of heavy lozds are addrossed in the following scctions,

23
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D, PHYSICAL WORI, LOAD WEIGHT AN TﬁCTiCML Mo L"""

'7/ el mliitzry work demand lavels ranys from zhout 100 keal Sour Tor santey duty,

-« g weainedr for driving, and 175 keelfhour for rine-ztearing to rernan, 250 to 540 keal/
rorwhita oxtrolling, 2e 3 functivn of the torrain covered, An assauit vl raculre 277 keal)
. in 10 o (2t l22stin peacetima vihion tha mien zr2 Aot under aciuat enomy fired, bu, in-
aotrymen will seidom approach the wmaximum of 3 650 reab/nr {10 Lesifmin) laves which
enly atlovsz an average soldior cne hour of sutzined work, ar a 15 to 20 keal fmin 1osal,

which resutts in his exhaustion within 6 minutes.

Such eneroy cost levals are, of course, conditioned by the weight of loxd carrind., A typical

pracetime load table might show a combat riflaman carrying 44 b, {20 kg), a mach ae gunner

731bs. (22 kg) and radio/telrphane operatoss, mcrtsr tien or rocodless riflemen carrying leads

greater than 77 dbs. {35 ka). Since il was rezommended by a British Rayal Commiuaion in 18567,

thatadb b, {20 kg) lazd is the maximum desirable for an approach march, with lower loads

wzgested for combat, even these peacetime loads are excassive, However, almcsi aiveays through-

cut history, loads have increased during wartine operitions, freruently doubling 33 shown in

Figure 17.  Reductions in weight in one part of tha laad tend to be cffse® by tho azdition of .
©.lraamaunts of amraunition, grenadas, flares, mines, ete. As shown 1= eigure 17, there appears

lwheracyclein the lo-¢ corried. Significant reductions in the load,achivved when a signiticant
sistdvantage is incurred © the groater mobility of the less-loaded ena amy, may be reptaced later

by increases in the load carried tu meot the real or in agined requiremoents of war,

Load carriage systems and load placement are impartant since hand.careied (ozds require a.maost
twice as much energy o3 the equivalent we ght carriad on the corso, whaie *he weight of heavy
boots requires six times as much energy as the equiviient weight o e tursu  In adgition, buikier

L%, cdothing increases enargy cost, with nbtiple-dayier winter uniforms requiring 1.15 times as much
energy as they should based on weight alone. Of course, varying terrain also alters eneryy costs;
taking 2 black-top road at a fixad spead as a hasis for comparisan, with an efficiency fzctor (m}
fqual to 1.0, then, at the sarme speed, a dirt read wouid require 1.1, light brush 1.2, hea rv brush
or forest 1.5, and swamp 1.8 times as muzh viar<, with snow ranging from 1,6 for hard-nacked
now to perhaps as ruch as a multiplier of 5 25 3 function of snow dagth.

Combmmg all these factors, it is possivle ta predict the work derand as:
Encrgy cost = m (W + ) [2.3+0.22(v.2. “)! 65 1 -where Vis speed in b/, mod weight
") and load (L) are in kq. For example, at 3.6km/lir (3.5 mph) on a lave!, hlack-tep road, rach
kilogram of load incredses energy cost by 4.4 keat/hr (ic., 2 keal/Br per pound of foad), Yhile
itis thus passible to prodicl the physical work required 2s a function of bod ay weight plus
ta3d and terrain (m} at any given cpeed, in the actus, e ont what s important is act what

the energy cust will be for a given speed, but cather whiat work rase the man will a:tualiy atopt.
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va roview of linsltad combat stuc

has closrly sungected

wyrraxeanably £, 18 10 30 vosr 0id, 70 %g, 172 cm BAMIE, voen weorking 55 liard ng b
Pt EIRA0NY T, g :

poowtiing 16, will work at & rats of 425 kealthe + 10%

wonssicusiy adfusing thir march
iro s o function of load, turrzin, ete. to achiove this el Tris G20 Wead i boysl is reiutivaly
o ateicd Ly sisop loss o tempaeaturn alfects, ang hotds with mirer adiustrnentt even for

cervup o 7O kg (154 Hsl), but is, of coure, highty dagzodent upen motivation.

Tra o joption of this 225 keal/hir setf ecod wurk low ol 530 teliable that substituiing 425
1.6 ThE €170y cost in the above squation aliows prediction of Spacy
peecin, Th2validity of the speeds oredicted by this appinach has heen demersty s ol and, with
et paaileie adjustment for unhill instead of lavel torrains, surnmarizes what needs to be said
e e and 1 future 2bout 1k

se imgact of load oo the soldier, and on o mebiity over a variety of

I as a funciion of lcad and

Ti 2 equation aiso serves to indicate endurance tire, since he s not At tn excead pne
rour of Coninuous worke, whizn pressed 1o tine 10 kealfmin tave!, or 8 minutes at 15 to 20 kealf
e Whelr elite troops will ba appreciably Lotter than alher unitc in this recand is debatable,

Fugh e rmobivation (9 reach end sustain the §25 keal/hrdovel vail curteinty Un helpful.

ERITIE

Thrse criorgy cost ralationships will be uncha wed with increasing age, but since maximem

woek copacily decreases from porheps 17.5 wcalfmin 3t 2ge 20 {0 12.5 kezifmin ot age 60, the

wersoldies will be working at a greater percentage of his maximum and tha same work will

wren harder. The'impact of these generally unaiterable p

hytialogical timits an present mditary
waalions s weil-krown.

With incressing use of armored personnal carriers and haliceplers to dafiver the combat

“lanteyman into contact with the enemy, he may do less approach rvarehing in tae 1980-15.0

frecfizme and thereby ose the opportunity to learn, by necessity, to limit his 1934 2nd discary
*we bt pot -eat

'y necessary items. Thus ke may be brought into actual con.!

Lat carrying the
1 food, magazines, souvenirs, 22.d the like which in older days he would have discard od

Herg the appraach march,

A 1860-1950 time-frare projested combal scenario witl require greater mabifity and endur-
. Thys greater emphasis on load reduction, on
s 1atation will b

fra cuxiliary load transpart, on improved re-supply
& essential; these tactizal ziterations are required by hurman p

“lttle can be done to increase the man's capacitios.
"lbeaco

hysiclogy
Onz load item whose weight

sbinuing problem, particutarly in the heat, is wator, Since the soldier can not

20




ke b

L tneut it, 2 supply must be carrizd ard resupply o1 she order of 25 4ms, (12 gle.y por men
Loy THAY DA BECTIINY,

sroihor factor that fics not bear. addroszad but that o significant row, and in tha forescesbie
oo, isth intersction betveesn {ear, whizh draws on taa man's physical rasources, and zhesis
.ok which drawes on the semi resources. Since ki interaction with fear is aimaoat always
R intraining and in peacelima man euvers, Joads can be carriad (with tittlz impott on the
L--rgs OF Ghservers estimatian of mission 2ccomplishiment) which could be extremaly damaging
. 1:tusl combat. Asaresult, itis casy to plon combst oparations with loads end pate wihiich can
o0 - & roainlained undar fear where Lhe effects of heavy loads will be mzgnified. In actual combat
1w soidier’s merale and the ability to sustain an engigament may bz saricusly degeadod by failure
.5 pzegrize the limits impased by the interaction hstveeen fear and physicat wors, Treming the
o+ juzl with heavier loads than anticipated in combat is desirzble to ha!p offset the additional

+amands on phyticel resourcas imposad hy fear during combat.

5+ection of individuals with outstanding fitness can be accomplishied, but it is unlikely that
w5 can b done for cther than elite units in the future. Individual varizbiiity in a given unit is
saarally not too great, but significent differences exict batween clite units and cibers, with
=ity man in an elite unit frequently able to run 3.2 km in 15 minutes or less. Thisis usually a
2ull both of suparb Ieadership, in which the officers alsa train to achieve this level, as well as
el cotection of individuals for these alite units, and those factars too are amorg the many that

¢ stzto'the effects of icads on the soldicr. .
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£ LOADWLI MY, PHYSICAL WORK AND SNVIRONMENTAL EXTREAES

PR e}

traampact of 2 hoevy foad bocomes most sarious at tha two clirmatic extremncs of hat climetor
v 2enry cold climates, In tha heat, the cxtra heat production demanded Ly the extra work lozd

catnds the sk of heat exhaustion eollopse. In the eoid, the increaad clothing weight
i o HBYincreases heat production, as pradicted by the heat production » puation yiven abova,

-, 2 adding the edditional 18% increase . ssociated with the difficulty of moving in such bulky,

- t-layered clething sysiems, Asindicared abave, thess problems of beavy lozds tand to be
swe-izoked since most joad carriage studics are conducted in comfortable enviromnmznts, Thus,
g hysiological impact of a heavy load is underestimatod when the soldier is committes ta
2o-babin extreme enavironmants,

ine extra heat production demandcd by a heavy {oad increasos the bedy's requirement for
a2 in,s and rasults in increased sweat production. In purgle climztes, or when armar or chem-
i eological prelective clothing iswarn, the extra sweai frequently cannot be evaoorated,
T soldier gains no benzhit from this wasted sweat production and his risk of heat exhaustion
e:Mapse, intrezsed by the extra heat production, is fuither increazed by the dehy<dration of the

~¢ by this excess sweat production, F Furtharmore, the increased sweat may drip into his eyes

¢ 1% his skin eand maka it more vulnerable to abrasion; increased skin meCtIOﬂS and fool
Fosteis are @ commion oceurence under such conditions.

Inthe cold, it is e santial to get rid of excess body heat without having excess perspiration
s eabed indo the clothing system, which would thercby reduce its insulating efficiency, leave
it coldier exposed to the discomfort of after-exercise chi|l and incresse his risk of cold injury,
Teaugh the Front opening of the cald weather clothing system, wihich the man tan open up
»Seahe is active in order to coo! himself off, the use of vents at the wrists and nock, and the
si* of suspenders 5o that his trousers are not constricted at the waitt, every available means is
bi* ¢ 1o assist the man to avoid over-heatir g. The relationchip belwoen Sody actwity and the
"eoerement for effective insutation for kecping warns is well shown in the classic illustration

“ the mittens . {Figura 18)

¢
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ke amount of insulation required when the man is very active and genarating up to
425 kealfwr is quits siall, as compzred with what b requizes wicos he is ab rost or sigpping
and generating no more than 60 keal/hr, Thus the wzight and hulit of protective é!othing.
added to the scldier’s load, creates a problem that is quite difforent from that in a temperate
ared, and conclusions based upon the wsual 1oad carriage studics require substantial modifi-
cation when the saldier is engaged in combat in cold climate areas,
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F. LOADIN RELAT !O O BODY 5128

Lrather point which is significant from a physi !o,snl sinndnaint is the varizticn in the
. 7o of men in the totzl poputation. Qiscussions of tha toad carrying probicm hava referred
1~ 'the load of the seldier” as though it were sufficiont to considor only the averagn man,

The nzed for considering the rance of body dimentions in the {otat panulation has been
tsxen for granted with respect to clothimg, potwear and other iterns waorn by our troops, as
tring necessary {ar praper it and corntort, as well as for achleving a swiloble and uniform mii-
tary appearance.

This concept of sizing for diffrrent sizes of men has been epplisd Lo only a very limited ex-
tent, if at all, initems of personal equipment and man-portable equinment made available to
tse infantry company. Except for the belt and suspendecs of the loxd cerrying cystem, which
sre designed to be adjustable for different size men, zil ether items of (ke load carrying system
zre of a singie  dimension and weight,

The physical wark capacily of an individual soldier is largriy esteblished by his body size,
with cach added centimeator of he%gf{t increasing maximum wark production capacity by 0.2
biocatorie/minule (kealfmin), and each kilogram {kn) increase in body-weight increasing maxi-
mum work capacity by 0.3 keal/min. Quring a short (six minute or 125¢) heavy 25sault, the
rmaximum wirk capacity of the individual is relalively unimportant, but waight is important,
arwd hody weight becames very important during sustained work, since it must ba qmoved by
Uiemazn, Thus aload which is appraprizte for an average 70 kg (154 15), 172 em (5 1 8in.)
man, could be increased by perhaps 0% for a 100 Lig (220 1)), 182 cm (& fout) soldier and
thouid be decreased by about 50% for a 50 kg {11G ib.}, 162 ¢m {5 11 4 in.} man. Failure to
rmake such 2llowance means that the smatt man is working relatively much hardar than the )
zverage, and the bigger man less, although it is a froquent observation that the smallest men may
wind up carrying the heaviest items. Insuch a case, it would be unlikety that physiciogical and
the usual work performance mieasures would show significant gifferoncag between o small and
a large soldier, since the work woutd be identical if the weights of man plus Inad are ideatical,
However, the smaller man will feel that the work is more difficult, and to the exient that it
renresents a greater percentage of his tatal work capacity, H will be harder for him and he will
vre faster, and, in fagt, tose his combat efficiency faster than a largar man. The cxteat of Lhis
problem will beconie apparent when one considers the range in size of the men in military
tervize, The four accompanying charts, which are based upan, The Body Size of Soidwers -
US. Array An!hrcr;ometry -1966 by Robert M, Whste and Edmund Churchill, show the range

i size of our soldiers in four dimensions which are critical with resrect to load carrying.
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Figura 13 shows tha range in weight of soidiars, ) he wearicn sizs man (mediand waighs
156.3 weunds, and is gzneraily the men vhe is thaught of a5 “tha soldisr” whoa his capoeliility
In carrying & load is considered.

A practicable or daszirahia upper mit to vhe oad 450 3 man to carey, which will not unduly
barciar: hirm, has been ot By ruto of thumy {or memy years ot around s thind aft Sdy woight;

b v

fther studiss mcfe!y recomimend that the marching locd rot exceed 45 Has. {cf. Fig. 17),

In short, the fifty parcent of the infantry rompiny wwha ore smalter than ihe average are af

b oropurtionately and significantly greater dissdvantage in resnect to thair cfficiency as load
Itarriew to the ex*unt that thay come clasar to the fifth (126.3 19s.) or first (116.01bs) por- 4
pentile of men accerding to waight. On the basis of 3 thisd of body weight, the fifth percentil.
ran, v rghing thirly pounds less than the median, should carry a load ton puounds lighter than

ke ratoian man; 00 *he Lasis of ralative maximun work capacities, the r2duction in lead should
pe akout 23% for such an individual, on the basis of 3 45 Ib. loud, again about 10 ibs, The zbove
onclutian is to be temperad somewhat in respect to a balanend propertion batwesn we'ont snd
eight, i.2., that his weight Js essentially muscle mass ang not ust fattw tissue, To the extant

hat this >alance exists, height could be cqually used as a criterion of the progortion of the
malier sldier's work Canasity expeonded in carrying the same size loxd as a iarger so'dier, as
Jiscussedd abgve. (Figure 20),

A furthor disadvantace of the smali man is reflected in his waist circumfercnzo. While the
fimensians shown in Figurz 22 are for the rude man, by adding about 1Y% incnss, one can gal
1he actuzl dimensions over the waist belt an fatigue trousers, The eqitipment vhich ocoupios
Fice on the belt is of fixed dimansian: tha cantzen, the entrenching toct, the Layonct, tha
mmunition pouches, and tha space occupiod by the pock in the back.

For tho fifih percenti!e man, with 2 waist girth of oty 27.4 inches (plus abaut 2 inches for
s clothing), these items are crowdad togother on his beit, whereas fo. men in the uppsr haif
¥l the sizc range, there is ample space, and the ammunition pauches may be moved off o the
ide ard away fron. the center of the body where they wilt be lass cumbersome,

Tha same kind of probiem exists for the man with a short dack waist length {Fioure 223, The
orrelation betwoen stature and back waist length is not high, only .43, so we are not talking
ore nec‘essarify about the difference between tall and short men. VWhat matters ir this respect
P good load carrying is tho space on the hack above the buttocks for the positioning of 3 lzran
pad, whethay a farge pack or speciai items of man-porishle equipment. It is also critical for
two-component load, such 2s a pack 2nd Aeaping bag attached separately to the load carrying'
arness, and to a2 packooard frame, '

In shori, the problem of togd carrying cannot be reduced just to consideration of the averane
22 man. While it is recagrized that some items of equinment canriot beinade in differen: sizes,
b dotermination &5 Lo thnir effective man-portabitity shoull be vieighzd aqainst tha Emitations
temalisr sized man in the militacy service who ray bz calted upon to ceiry tham, This will
Prly both to weight and to the tonfinurztion of (ko RO {0 Lo carried,
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.; COMBAT DEVELOPMENTS STUDY PLAI
L © . REDUCHiG THF SOLDIER Loky (DRAST

1. Purpose. Tc conduct 2 comprehensive review program dirccted toward
providing recomnendations on how the infantryman's load can be

Vightened without degrading his ebility to couplete his amission and survive.
The weight reduction of tha individual iqfantryman's fighting, mission, and
existence loads will be viewed from the aspect of improving the design,
doctrinal amployment, and tailcrirg of mission essential items in the hot-dry,

hot-wet, temperate, cold-wet, and coid-dry environmental zones.

2. References. Annex A T
3. Terms of Reference. _ ‘ -
. . _
. a. Problem. The infantryman h2s accepted an ever increasing Yoad/burden

caused by technological advances in the equipment field. This study is to
determine the type of items the soldier must carry into battie, to include
weapons, amiunition, night sights and other cguipment. At presant, it is

accepted that he cannot fight and survive with his total equipment 1oad.

1

b. Definitions. .

(1) Fighting Lead. in addition tc weapons and zrmawnition, the tyuica)

(s

fighting load is made up of those essential items of individuz) elntidrg and
eqiitpricnt thet are carried to accowmplisn e fumediate pivsicn oF & Fiv24
unit,

istence Load.  The edictzpon Jead censists oo f 03 170 o nther

(¢} Ex

ien the fighting joad wiich are requires §o susiain or o ovict e ulgier, an-

noriaily weuitd wov be carcied by the individua) for extordad agr.nd . buo wauld

Y i s L (AP . £ ¢ F - B N I TE TR Y
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nermit t!

fighting ¢ the existence Toads Lut which are requirs:

rrirad Leosuccessfully engage
and defeat specific targsts

€. Imwpzct of Predles. A Tallere to soive this problem
h ]

‘ipfantryman to remain overleade wil] reduce hig

zo Ris mobility, will reselt in an
inability to successfully compWete his mission and survive on the moder
battiefield.
. ) L )
,-d. Objectives. . - | et e
r- H ",.;.' e ."" .. Tt fetta Y v: v e .' R ’ \""' "’ f“! .- T " TR ‘- ’ u
(1) Conduet 2 11Leratur

s“arch to co]]rct TnFnrwatwon from prﬂv1oﬁs
tests to evaluate the soldier lcad.

C{2) T Condusl a series of company level field cvaluations to detarming
what equipment is required for the fighting loac

(1,

UEiC”ﬂ]ﬂﬂ if uvrrenb and fuLure tochno1ong wily

gis mounted sosAier t0 11ght and survive in an nxr,iaw; biov.e ¥or a
minimum cf 72 hours with little or o extornal logistics suppor:

- Tt H R . - R - e e PP I SR
(2} The turg,}' 231 address the soldicr's abiti LSS SRS S R T VO I
Fureoaan and Southuost 4

Anian enviroadnents.

B N e A e e
cidnaplalre S LLDANE MY L 0D AanrosEn

AdmoE A

ad, mission load, and evistence
Toad. , d
{3) Condunt a ser1es of ficld evalualicns to c:gcrmine hDh ﬂd xnﬁre
the soldier's load can best be carried in vicw of the current st orage and
transportation capab111ties. u
e o (4): Conductoa-saries of field evaluations to coupare -Standard -A<itens
with comrercial off-the-shelf equipment, )
e. Scope. |




Tinfantry viil wne

f. Linteriions.
of 72-hour hattioficld

tp.a series
wiich hore wiil he dititle or no axternal Tegistical sunport,
dy w1 be Jimited to those scenarios in which disnounted

(2} The stuc
st 11kvly h° pno10ve

- g. Aqsu 1t1uns."i‘ e _ B
P T I . . .-_'-.'_-""'.'.\ e e T . e, - __’f-.__ : . s
u;f,wﬁ‘ {1} _ The basic wission. of the infantryman to close with and destroy-yhe‘ R

)
encay's capability to fight will not alter.

{2) Scenarios U11] not damant SUpéh-human efforts from the soldier.

(3} Portaging equipaent and alds are allowed and should be evalu:zced
]

for benaficial utility.

(4} Current tactics and doctrine will repain valid during the study

time-frame.

)

~h9n1ral

() The battlefield will inclute the use of nuclear,

Telectronic vartare, and divocted ond eray vicapons
(6) "TOL and force structures are fixed as currently exist or wrejerted,

e A £ et -
2 Laens

(7)  Technology will continue to becomn ircreasingly

id will providc lighter weight, off-the-shelf items of eou pmnat sup orior Lo

tnose which are currently availanie.

-
‘I
.
o
-~
-
5
b
A
N

(8) Ay the stato-pr-thy
beccaie obsalota,

Sraltaoge [v00Y

1. [ N B " e, e N
. e [P ST I A T R LA L v
T
abivity

Laslin sssncialod vita iho soldine's
3
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‘ o Leensport wis loads and continue 1o Fiang suoce _

(2} Vhat external SuppoOrt iy he require to coaplete his sision with
veacdrd 1o continnency scenaries?

.

t!L uc+luﬁenp1 asscriat=d “1th cur“=nt QHU;p]PHbv

v

(3)_ h at are

{4} \hat now equ1pMenL VRSN bp procu:ed or novoloned to corrflt

an rent def1flenu1ﬂs7

Mo ot A e e L .
_ (5) What corrective act1on in the arca of force. structure is reqa1red
fﬁ rcso]v *’ ”vf1r1enc*“?°
(6} What costs are associeted vith the changas to the soldier load as

roecommended?

(7) What §s the impact of frproved threat crpability upon the
. soluier's ability to fight and survive? '
{8} hat are the'required physical and mental criteria to sustain the
soldier on the battlefield?

“(9Y 7 1s carried woight the constraining issue?

P ‘ o _ . S _ : :
;g (10} What are the upper Yimit load carrying bounds for the Sth - 95th

iopercantile soldier?

- : (11) 1Is the 72-tour tiwe Timit realistic given the finite carrying
«b11tty of the soldier?

yhar nortaoino atds oo cvailapnle?

‘r (13} Are machanical aids poncirsals

T A, T o an e T B S e .
_Bﬂudlﬁ Wie suldizr to SUccoMl an vaLu o/

f




‘ 1. ("mstr“‘ c. MHone. (if treops and oonfes aro ovailanle;
J. A1Lerna V3.
{1} Standard A, exporimental iioms, oif-the-shielf ittens and fiems In
L development are to be considerad for evaluation. These will dnclude foreign o .
toms.
(2} Other alternbt1vea, a5 idenbifiod durina the course of the study,
a e S L, L e s R T : Sl b
vn]1 be’ ova?uated S T e ' R
e L e I PRI _-_,-,»'-:_-_ I A TR N PR gt - Leouee . . Cel L P 1:‘ ¥
T . . . . L B . v N
k. Operatienal and Organizational Loncepti. TEBD.
1. Mission Profile. TBD.
m. Heasures of Cffectiveness {108). The following ik are reprESLntat1ve .

of those to be used., Additional NCE moy he ad dded durirg the course ef t“ﬁ _
. ~ study. L ' . o
(1} tcad carrying ability based on percentage of naked body weight
(i.e., 30% for fighting and miscion-loads and 457 for fighting, mission, aad
exlebHCu 1oad5) C e

1 P P e N O

et (2) Degradation of pe rfornance over a timed clesc combat assault course.
T by specif ic squad pos1t10n {e.q., “rifleman Vs grenadaew vs machinegunner Vs
- Opragon gunner, ete).

{2) Percentage of soldiers not able to physically meet slowest time

hased on close coembiat assault course time comparisons.

. - o, . e T USRS SN SO SN S

i (3)  Sooantic difvorontial roaoiag cutstionanic Lairsd oon bipoin
Coadiecvival noirs ic oy ront oanT Cor npeefoyoacon 1 o

AR R RS SRvh IR N BTV IR ERYIN E hron o sury DROED L0 LU yIna0n YeaaTmayng eqilt Line s,

Thie mztand enables Ghjsciéve doiter DA frne o nehiotive first b

[ Vi vpredr P, - H . Al -~ R N ’
{4} Wt of divioront Lo Jusus GOSLUOn s WD SRl vl B Ls Db




B N el N

Slethoaeloe s e wothocgleay Jor o conduct of the study 75 2

‘ dH,.-(i seinlinery approazin viiich Incorperates rurvans dets collecvicn pothods,
‘ . 3 . b 3 ' 5 e SO E— g,
: Guttined beleow 15 5 gonaral Lhrec-phass plan for exocucion wiich cudminsias in

V

! an evaiuvation of tha tesied couinmoent,

{1} PHASE 1: A d:otn baserfest in FYR2 evoluating Standard A issie

‘equipnent versus selected aff the-sholf equipmen ‘ S

.. {aY Purpose. The phase will provide a.data bose of “Standard A issue
. cquipent ag ainst LﬂiCﬁ_a1l ot l“r tes ed e Ji prent will be rated.

¢ .

e H“(b}'uhﬁproééh."The:daté'baéé‘ st will ‘use a regimental MTOF comnipy

-

wilh normal attachuients Tor stability of porsoona) weing a 7P-uour Infantrs
Coupany ARTEP, (18P by Sceres Branch} using Timiica lugistic support ;"“n¢¥1u
- {i.e., only organic vehiclies, resupply of ammunition ond water) consisting of

u

moverant to contecht, ceoordisaiod vizack, sofeass ond g withdraval. Th

envirorments for test will incorporate Wot-dry, hot-wet, temperats and B
intevmodiate cold {coid-wot) climate festing of the. couipazat, ‘

. Chesical-biological (€3} threat simulations will bo condected

ducing all

-

sub-phasesf A1 rormal or missicn essential weapons will remain standard. " °
These tests will integrate performmance {ndications, hwman factofs and

semantic differontial gusstionnaires.

xc) erulis.  The wost WiNY yiald data aveinst which &)l cthor

g? . equipnent fighting configurations will be based.
b i

N

L {1} PHASE 11t Tnis shase vill be a now couinsanat ohase in FYald
stressing the integratad ~iganins iveioi,
{a) Purpose. The Pliaze 11 testing will provide deta to evaluats ney
oooaguiviant voeintions aad toourones t Tenaony Tearnad fre Dhaen 1)
= Ph)  Aspreastic The cotlods woad dupiog Prase T0oi1Y be as oo il oas
-‘:91 S0 b ;,," g ,:r\) ! -
3 ¢ i . et
L '-'!
- e

A TUTER LA L § o4 s A g s 0o 2=




oth

.n

onJ1rment 1t w111 pr0v1de a means to ascess ths eeuipment's operationz)

Cdefine thoas itenms of equipnoat Aetesdl
{3} PHASE 1172 A0 TYOY whose strowcing the Intograted Gettls Vess
systen prototype Concept tvaluation Progren (LLP) dest.
’ ! : . C
(a) Purposa. To provide zcceplanility data for the equipnent and
concepts tested in previous phases. ' ' - '
(b) - Appreoach. To be determined. :
PR . S I N e Lo .. RS . A -
g (c} Resu]tq Will provide data fur accuisition of preferred items of

L ]

pffactiventas to include commatinility, iaiseone-ahiiity, rolishiliz
¥ ~ ~ ¥ i w2 -

T

evailability, and maintainability; safely; healtn and human factors as wellas

the need for any madifications. ‘
0. HModels. Mot applicadle.’

p. Related Studies. See refcrences, Annex A.

4. _Envirmn'ﬂn+a1/Th"eat Considerations.

a. Study mission scenarios will be adjusted to accompnodate the SRR D
curopea/iid-East wreas of oparations and taw hol-dey, hot-wetl, coia-Gry,
cold-wet, znd temperate climates. S ' R B A

b. Threat projoctions 1) cemad-te foe 1922 nrojectiors.,

| P - E oy .- [ ’ - . 1oy e I .
c. HMolifications to sconoriss moy altod Do ooann o accounsdate eqtipont,

state-of-the-art technoloay and st the direction of the Study Advisory Group

ey
Lo,

o .

D‘ ':w - 1
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A ek it e B b = it e

v

(a} _p!'(“"'l-(;"" -’j'.ﬂ"."'.;?:"EC'." as re:;;;'irr::i'(2:,”'1‘;-:;_; (:‘_"fg-";'l_j

Sboed e sludy,

° (b} Fstahlich fha Spuds AySzory Graue {SA0), dovelnn SA% moamhoveh g

and provide SAG chairnan. (CCLEAA SAG and the IFSP JVG)
t i ‘ . .. .

-

- {2) TRADOC scheols, centers, agencies. Provids Study support and SAG
. 49 _ l 6.

-vepresentation as required.

“.b. Data Requircments. As determined by the 9th Infantry Division and the ..
High Technology Test Bed (HTTB) TAW the MoU. | | )

€. Administration.

a. Study Scheduls
N " ’

i (1)}-- Presentation of work in progross to be presented to the CC{L)MAA.

o 7 (2) Development of further efforts beyond FY82, as requircd.
- b Study Project Officer, USIAIS:. ATSH-CD-S-C, CPT Graber, AN
835-3067/7514. T LT

T. Lorrelation. AGN 36870 epplies. - - - . . o
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