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thereby incurs no responsibility, nor any obligation whatsoever; and
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FROVISIONAL PROBABILITIES CF INCAPACITATION BY A CALIBER
0.30 RIFLE-BULLET, BALL M2 (v)

ABSTRACT

™\

Provisional and rough estimates are given of the probability that
random hits, by a caliber 0.30 rifle-builet, Ball M2, will incapacitate
men. The estimates are based on,estimates by Dr. A. J. Dzlemian of
the Biophysics Division at Edgewk"bglfmifractions of total projected
body ares cn which hits would result in particular types of disability
within times c¢f 30 seconds, 5 minutes, and 30 minutes after wounding.

The duties of tbe target troops are thuse either of infantry in assault,
of infantry on the defensive, of infantry in reserve, or of supply troops.
At ranges below 30C yards the probavility that a ramndom hit will in-
capacitate an infartryman in assault within 30 seconds is found to be
about G.61, within 5 minutes 0.73, and within 30 minutes 0.89. Against
defensive troops the probabilities are somewhat lower, ageinst reserve and
supply troops somewhat higher,
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The numericel probability that & random hit by & rifle-bullet
will incapacitate & soldier has long been needed for effectiveness
and. operational studies, as well as for purposes of design. No
published incapacitation criterion appears to be epprapriate. The
svallability of sase reasopsble pumericel criterion, even if it is
rough and provisional, is in particular currently desirable in view of
the possibility that dart-firing hand-weapons may be effective in
cambet. It is necessary to know how effective coaventional bullets
would be, in comparison with the novel weapons in order to dst;rEZﬁe
the desirability of the novel haad-weapons.

Some discussion of prior wounding and incapecitation eriteria
uay be desirable. An 0ld criterion of wounding pover is the S8-foot-
pound rule which states in its crudest form thet missileg with 58 foot-
pounds of kinetic energy do not kill, and that those with more than
58 foot-pounds do kill., This criterion, which appears to have been
borrowed from & more plausible doctrine employed by the German Arurl
et the beginning of the present ~eutury, was perhaps never iatended
to be more than & rule of thumb applicaeble to lead spheres weighing
about half an ounce and sbout half an inch in diameter. A scientific :?’*l'.xxd;,"2
by a French Officer, Colousl Jburnéé, did not particularly support
& 58-foot-pound ruie rather than a 35-foot-pound or a 115-foot-pound rule.
Coionel Jburnée's program, fired througr human and equine corpses, covered
a range of welghts and velaocities of verious l:ad and jacketed pro-
Jectiles withnut reaching any single specifin,- numerical, euergy
criterion. Reflection about sume generally recognized wounding situstions
indicates that no simple energy criterion cen be generally wvalid. A

"two-hundred-pound football player, falling three feet-upon a tough

opponent and hitting him with 600 foot-pounds ofkinetic energy,

1g Rohne, Schiesslehre fur Infanterie, 1906, p. 68, "To put & man out of

action, accordin_ to the views prevailing in the Gerpan Artillery, a

kinetic energy of eight meter-kilograms is sufficient”?

2 Colonel Jburnéé, Revue d'Artillerie, Volume 70, April-September 1907.
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frequently causes no irvjury or incapacitation at all. On the other
haad 8 mere woman, pushing a degger with & force of approximately twelve
pounds for a distance of about six inches into a man'’s chest, cen kill
him by an expenditure of only about six foot-pounds of energy. It would
be unnecessary to arvgpur here against the general validity of a rule

g¢ clearly inconsisteprt witn experience and apparently based upon no
sclentil’> data, vere it not for the fact that & 58-foot-pdund "rule” is
still used by some weapon analysis. Although roughly applicable to un-
stabilized fraguents of particular weights, the "rule" is particularly
inapplicatle to darts with knife-like cutting fins and may be inapplicable
to bullets.

Measurement of the wounding power of missiles in terms of their
penetration through wood has provided & stiil «lder, and perhaps
tuperior, criterion. But the one-inch velue through pine that is usually
uged eppeers to rest upon no more valid a foundation than sowe Danisch
experiments, through pine and into live horses, performed scmetime before
1857 vwhen they were quoted without detsiled reference by Brevet-Colonel
J. G. Benton in e textbook® intended for cadets of the U..S. Mlitary
Academy. Projectiles that would penetrate 0.351 inches of pine were said
to produce only slight contusicns of the skin; projectiles that would
penatrate .63 inches of pine would prodvce dangerous but not disabling
wounds; projectiles that would penetrate 1.2 inches of pine would produce
very dangerous vounds. Since the date of the Danish experiments rist have
been earlier than 1867, it sppears possible that the projectiles referred
to had diameters of the order of (.7 inches, a common caliber for =ilitary
muskets in the early nineteenth ceuntury.

Quantitative scientific work appears to have sharved with Burns
and Zuckerman in Eng,landh who made an analysis of the quantitative

E Brevet - Col. J. C. Benton, Mejor, Ord. Dept., "Ordnance and Guunery”,
D, Van Nosirand, New York 1872, Copyright 1867.

b Burns, B. D., and 8. Zuckerman. The relationship betwzen striking

velocity and the damege caused by a 3/32 inch steel ball. Gr. Brit.,
Ministry of Home Security, 1941, K. C. Report No. 232.
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requirements for wounding and by Gurneys vho suggested in 1944 from
hydrodynemicel considerations that m\r3 might be & more suitable criterion
then kinetic erergy for the ability of projectiles to wound humans. Work
was also carried ov* by the Princeton Department of Biology under the

auspices of the National Research Council, of which au important report was

made by McMillen and (}reggs. McMillen and Gregg classified wounds into
those that were "light" and into those that were "sither fatal. or severe”.
The latter class of wocund would be caused, they assuwmed, by projlectiles!?
reaching certain vulnerable regions inside the body after traversing
protecting layers of skin, soft tissue, and bone. By meking use of the
measured retardations of steel balls in skin, soft tissues, and bone and
by employing the known geometry of the body and i%s organs they arrived
at numericel probabilities tiat random hits, by steel balls on & human
target, wouid cause fatal or serious wounds.

Since the McMillen: and Gregg resulis related only to spheres, some
generalizaticn was necessary before the results could be applied to non-
gpherical fragments. “he generslization, based upon equivalent pene-
trations, wes made7 ‘n Pallistic Research Laboratories Technicel Note
Ko. 370. The fragments contemplatsd were non-ctabilized,

Experiments performed in 1951 by tue Biophysics Division, Chemical
Corps Medical Laboratories, at the Army Chemicel Cznter at the raquest
of the Ballistic Research laboraturies resulted in rough numericel prob-
abilities that random biis on & man by non-spherical, non-stabilized
fragments would cause Iincapacitation. These early experinents appear

i’r‘;%‘o.rnaey‘, R. W. A New Casualty Criterion. BRL Report No. 498, 19hk.

6McMillen, J. H., end J. R. Gregg. The zaergy, mass and velocity which

-1s required of small missiles in order to produce a casualty, Missile
Casualties Report No. 12, 1945, National Késearch Council, Division of
Medical Sciences, acting for the committee on Medical Research, Office
of Scientific Research and Davelopment.

Tp, E. Sterne, "A Provisionel Casuslty Criterion", BRL Technicel Note
No. 370, March 195L.
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to have been the first incapacitetion, rather than wounding experiments,
to have been carricd out with fragments and live animal targets. The
wournds were assessed in terms of the probable incapacitation that they
would have caured in men, although the results were not transformed from
the geometry of the test animals employed (goats) to the geometry of men.
Although the results were rough they were largely experimentsl and were
therefore objective in & manner in which no previous incapacitation data
had been. The results were cast into a form suitable for quantitative
use 1n weapon evaluations by one of the zw.thorna8 in Ballistic Research
Iaboratories Technical Note No. 556 a.nd.9 i~ Ballistic Research Laboratories
Memorandum Report No. 591. The experimental dats employed were publirhed’

in Chemical Corps Medical Laboratories Research Report No. 99.

The preceding historical account leads one to the formal incapacits-
tion studies that have been carried out for seversl years by the Biophysics
Division. In Msy, 1952, a formal cooperative program was agreed upon by
the Chemical Corps, Medical Services, and Ordnance Corps to determine by
experiment the numerical probabilities that a man would resch a specified
level of incapacitation after he had been struck at random by fragmeuts,
bullets, or blast waves having specified physical characteristics. Besic
incapacitation studies have been carried out, under the sgreement, by the
Biophyrsics Diviaion, Chemical Corps Medical Laboratories, on non-stebilized
fragments of various sizes. This work has been performed much more care-
fully snd deliberately than any previous incapacitation work, and the complete

¢ T. E. Sterne, "Provisional Criteria for Rapid Incapacitation by Fregments".

BRL Technical Note No. 556, November 1951.

9 7. E. Sterne, "Provisional Criteris for Fatal or Severe Wounding by
Fragments"”. BRL Memorandum Report No. 591, February 1952.

10c, M. Herget, M. D. Blackburn, H. R. Fiege, M. Ladd, "Field Stuiles on

Wounding and Tncapacitation by Small Fragments". Chemical Corps Medical
Laboratories Reésearch Report Ke. 99, January 1952.
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results cf the studies on the first two fragmeats to be experimented with,
nawely an 0.85-grain s.zel sphere and a l6-grain steel cube, have already
been published.;ll’ 12, 15

2. THE EDGEWOOD INCAPACITATION EXPERIMENTS AND CONCEPTS, ARD SOME RESULTS

Fragments of known materisl, shape, mass, and striking velocity are
fired from guns at experimental animale and the wounds are carefully studied.
Hits are obtained on all importent regions, and through &ll importeant body
orgens. The wounds are medically studied. The rates of loss of velocity
by similar fragments as they traverse known thicknesses of skin, muscle
tissue, bone, and other types of body tissue are independently messured
by special retardation experiments. Next, by the help of detailed anatomical
drawings, the surface of the human body is divided concewntually into small
areas on which the consequences of inmpacts, by individual fragments, are
geparately convidered.

For each position of fregment impact that is contemplated, the tissues
and structures that would be kit are predicted along with the remaining
velocities of the ifragment. From the nature of the structures traversed,
and from the remaining velocities along the path of the fragment, the
severity and nature of the huwpan wound that would result are predicted on
the basis of the medix:a‘.\ly atudied wounds in the test animals., This is
done for all areas of the body surface, and for a nuber of different
directions of impact.

u H. Fiege, L. Angelone, M. A. Vaughn, A. J. Dziemian; "Incapacitation

Produced by & 0.85-Grain Steel Sphere at 3800 Feet per Second". Chemicel
Corps Medical Laboratories Research Report No. 2k6, February.1954.

12 H. Fiege, L. Angelone, M. A. Vaughn, A. J. Dziemian, "Wound Ballistics

of the 0.85-Grain Steel Sphere”. Chemicsl Corps Medical Laboratories
Research Report Ro. 264, April 1954.

15 R. A. Gowld, ¥. A. Veughn, E. G. Worthley, "Wound Ballistics of the
16-Grain Steel Preformed Fragment (U)*. Chemical Corps Medical
Iaborstories Research Report No. 393, August 1655.
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Nn the barls of experiepce with the wcunded test animals, and
cf surgicel or medicel experience with human incapacitation by wounds,
wounds of specific ages are classified intc Functional or Disapility
Groups. Wounds are characterized by their location, by the types of
tissues and by the identity of organs or other structures traversed,
ag well as by the severity and type of damage. The Functional or
Disability Groups, on the other hand, are defined in terms of incapecitation,
as related to the behavicr of the extremities. In the Edgewcod results
relating to 0.85-grain spherical fragmenis 10 Functional Groups were
erployed, defined in Table II of Reference 12, and reproduced in this report
as Table 1.

In Reference 13, relating to the 16-grain steel cube, 16 Dissbility
Groups were employed, defined in Table I of Reference 13, reproduced in
this report &s Teble II.

The difference between the definiticns of the Functional Groups in
References 11 and 12 on the one hand, and of the Dissbility Groups in
Reference 15 on the other is understood to have been due to a aatural
process of evolution that permitted Dr. Gould, the principal medical assessor
in the 16-grain studies, to employ a somewhat more highly refined classifica-
tion than the system that had been pioneered by his predecessor, Dr. Herbert
Fiege, for the 0.85-grain studies. The 0.85-grain workers employed 10
Functicnal Groups, while the 16-grain workers employed 16 Digability Groups.

"Loas" in Tables I and II mesns 1oss of the use of an estremity,
and does not necessarily involve the structurzl loss «f the extremity,
or even the wounding of the extremity. An explanation, by the use of
en exsuple, of the concepts of "fine" end "coarse” muscular coordinstion
has been suggested by Dr. Herget. We have 81l of us, at one time or
another, ast in such a position that the blood supply to a leg wes
iuterfered with, and the leg "weni asleep”. In this state we can still
hobble about - i.e. we still have ccarse function. We wonlé not be &ble
accurately to kick a football with tluat 1iwd - fine function is temporarily
abseat.

10
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A particular wound, after a certain time, may be evaluated as falling
into a particular Functional Group, for example into Fiege!s Group IV. At
a later time the iwmpairment of functioning of the extremities, due tc the
saze wound may have becore more s2rious and at the later time the wo..
wey thus fall inio a new Punctional Qroup, G example VII. The

TABLE I

FUKCTIONAL GROUPS ASSIGRED TO WOUNDS BASED
OK THE EFFECT ON THE EXTREMITIES

.
8
A

FURCTIONAL GROUPS

PPIR & P D e LN SO R

I
II

X

X

EFHAVIOR OF THE EXTREMITIES*

s PRTIR T o - - it b

Rormal

Toez of f£ine mascular coord’ aticn in one

leg, or partial loss of fine miscular cocrdi-

nation in bothk legs.

Loss of fine muscuisr coordination in one
arnm or partial loss of -fine muscular coordi-
nation in toth arms.

Ioss of f£ine muscular coordination in both
legs, or total loss of one leg.

Total loss of one leg and loss of fins
muscular coordinstion of other leg.

Totallloss of one axm ar loss of fine
mscular coordination in both arms, or loss
of f£ine mscular coordination in both legs
and partial loss of fine musculsr coordi-
nation in both arms.

Total lose of both legs.

Loss of fine muscular coordination in all
extremities.

Total loss of both legs andgpartial loss of
f£ine mscular cooxdisation in both arms,

Total loss of both arms or all exﬁ'enitien.

# The loss of fine muscular coordination of an extrer  implies that
coarse migcular coordination still exiata and likewi.e, the total loss
dmu&eﬁtyiuphentheabsmeotbothfimmdcmrnm@um
coozdim.tion.

11
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TARLE II
DISABILITY (PUNCTIONAL) GROUPS BASED OX EXTREMITY BEHAVIOR, AVAILABLE FOR
: - ASSIGHEH.IT TO EXPERIMENTAL WOUNDS (WOUND CLASSES)
ARNS 1EGS #INCTIONAL (DISABILITY) GROUFS
- - = I
;i e, .
CATEGORY A Wounds having no effect on extremity function, no mutter
in vhat anatomical location the missile strikes
$ - -
H - + = II
z i = ITI
r - +4 = v
]
¥ o i 4 = X1
% CATEGORY 3 Tower extremity group
; s z = VI
1 z = VII
+ + - = VIII
s i = XIII
CATEGORY C Upper extremity geoup
- it = v
tt ot = IX
I = X
11 = XIT
i po = v
- +++ = XV
¥ 1 = XVI
XEY:
< =-no effect

+ = 1085 of fine musculay coordination (weakness), with maintsnance of
coarse extrexmity function

++ = total loss of extremity function, both fine and coarse coordinstion
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Functional Group ‘-~to which a given wound falls thus depends upon the

time that has elapsed since the wound occurred. The times setected by the
Biophysics Division are '50 seconds, 5 minutes, 30 seconds , 12 hours,

24 hours, 48 hours, and 5 édays. Each wound, among those contemplated
through the elements of area of the human body surface, is assessed as
falling into one of the ten or sixteen Functional Groups for each of these
seven times. Surveying the entire body surface, adding together all the
enall elements of area into which it has been conceptually divided, and
averaging over the different directions of impect, the research workers

of the Biophysics Division eventually arrive at a table like Table IV

of reference 12, giving the fraction of the total projected body area

upon which & hit, by a fragment with specified physical characteristics
and striking velocity, would produce wounds in cach of the Functional
Groups I through X, at each of the seven times afver wounding. Thus,

for an 0.85-grain spherical steel fregment striking at 3800 feet per
second, 2.7% of the projected body area is found to be such as to yield
wounds in Functicnal Group IV twelve hours after wounding; 0.1% of the
body area is found to yield wounds in Functional Group V twelve hours
after wounding; 9.4% of the area is found to result in wounds in
Functional Group VI twelve hours after wounding, etc. After twenty-four
hours, the corresponding percentages arve different, being then 12.3%, 1.6%,
and 6.1% respectively. Table IV of reference 12 actually contaius 7x3x10 =
210 entries in a1l for the 0.85-grain sphere; corresponding to all combi-
nations of seven times, three striking velocities, and ten Functional
Groups. The percentage, of the total projected body area, listed in the
table can be interpreted as the probability that if a man is hit at random
by a steel sphere of the specified size and striking velocity, the
resulting wound will be in the specified Functional Group within the
specified time after wounding.

There has next been introduced the concept of four standard stress
situations. "Incapacitation" of a soldier refers to his inability to
carry out certain duties. To "incapacitate" a soldier means "to deprive
him of capacity”, and the activities, for the doing of which his
capacities have been removed, must be specified before his "incapacitation”
can have a gpecific meaning. The actions with respect to which

15

SECRET




SECRET

incapacitation should be defined relate to the soidier's combat duties,
which are various snd depend upon the tactical situstién as well as the
soldieris militery assignment. After consultation with combat officers,
the wurkers in the Biophysics Division selected four important and

typical stress situations: the assault, the defense, the reserve, and
supply. Infantry soldiers during an assauli were considered to require
the uge o their arms and legs. An ability to run was very desireble,

and to move about was necessary. The use of at least one arm was necessary
and of both arms was desirable. Without the ability to move about, &
soldier could not perticipate in an assault; and if he could not use hand-
operated weapons, his presence and his motion were alike futile. Wounds in
Fiega's functional groups I through X were therefore assigned the
percentages of incapacitation, or "weights", in Table V of reference

12 vhich is reprinted below as Tsble III.

TABLE III
Flege's
Military Stress Functional Percent
Situation Group Incapacitation
I, II 0
Iz 25
Assault v 50
v, VI 15
ViI - X 100
I, I 0
III, 1Iv 25
Defense V-VIi 50
VIII 5
ir, X 100
I-1II1 0]
Reserve v . 30
v-X 100
Supply I, I o
II1 - X 100
RS
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In referencess 12 and 13 the word "=gsesii” is deseribed og "offense”.
The sudhors hore use the word "asesdit”; ss suggested ic tuow privataly
by Colomel A. R. Dol Campg, because they telleve It o corrsspad zore
closely thon the werd "offense”™ to the ostress situation thed was contsm-
plated by ths Blopkysics Divisic=., It will bhe notizsd thet woumds In
Punebtiansl Groups I and IT ere considersd not to imcapacitate the aszault
acddier &t all, whdle wounde in the highesr Fanctiopal Grwmgs incapecitals
i by 25%, 50%, T5%, or 100%. The 1009 ircapscitaticn sorresponds 0
Fusctiomal Group ¥VIL, VIII, "X, and X, and tous involves the tobtal leas of
the uss of both legs, the totul loss of the use 6f 5otk arms, or the loss
of fine muscular ceorfimaiiorn in a1l extremitiss.

In the sam» woy, s ghandard "defence™ situstion was considsrad in
which the soldier would not need 10 move so long az ke esuld oporaie
nend weapons. lLocemstion, although desireble, was zot zetessary to
the p2rfarmance of soms valuskie dubiss. The potion involvsd is that an

. enemy aolddexr on thke defensive, etiscked by onr ircops, cen e effegtive
in helping 4o stop cur advance without $he nsed for kis moving. so long

A 68 he csu operats wespons. It will e noticed thet differspi peroentisges
of lncapzcitetion wers assipgned to She various Punctionsl Groupe in the

- 257

"defense” situstion in the isble, from those in the "assauli”™ sitvation.

The third gtress sltuation considered wag that of troops held in
"reserve”. These reserve troops were conceived 1o be troops ready for
canbat and close to combat but not yet comnitted to pembat., They are in
vettalior or divisionsl reserve, and once committed have then to participats
eitber in an assault, or in defense. It seems reasonable %hat such troops,
required to be capable of more numerous possible activities than troops
already specifically comnitted to assault or defense, will in general be
more vulnerable to incapzcitation by wounds than troops in "assswlt” or
"defense” situations.

The finel stress situation was that of "supply”, which included vehicle
drivers, ammunition handlers, and a variety of other personnel, possibly

v fer from combat. The Biophysics Division considered that such troops are
very vulnersble to incsapacitation; they rced to use all extremities, and
any vounds in Fiege's Functionel Groups III througn X are considered te
incapacitate them completely.

15
SECRET



sschcT

The perceatages of incapacitation assigned in reference 13 to Gould's
sixteen Disability Groups are as follows:

TABLE IV
Gould's Percent Incapacitation
Disability Group Asgault Defense Reserve Supply
I 0 0 0 0
II 50 25 15 25
III 75 25 100 50
Iv 100 50 100 100
v 100 50 100 100
VI 5C 25 75 25
VII 75 50 100 50
VIII 15 75 100 15
X 100 100 100 100
X 75 75 100 75
XI 100 15 100 100
I 100 75 100 100
XIII 100 100 100 100
XIv 100 100 100 100
Xv 100 50 1060 100
XVi 75 50 100 75

The percentages of incapacitetion, assigned to the various Functlional
or Disability Groups in +the different military stress situations, involved
a combination of tactical and medical judgements and one might regard some
of the percentages as somewbat doubtful or at least debatable. However, any
different percentages of incapecitation thet might have been assigned to the
geme Functionsl or Disability Groups would also have been somewhat doubtful
and debatebls, and the percentages actuelly chosen appear to the authom to
have been reasonsble. A more precise gpecification of duties might have
rendered the percentages more certain. But then either more than four
stress situations would have had to be considered, or else some of the
more Trequent and typleal military assignments would have been averlooked.
The choice of the four stress situations "asszault", “"defense", "reserve"
and "supply” are thought by the authors to have been reasonsble, and they
think that military functions different £rom these can perhaps often be
considered, without much loss of accuracy, to involve a degree of
vulnerability to incapacitation comparable to some one of the four specified
stress situations. Thus, field artiilery personnel must move about and use
their hands, anl are of no use to their side unless they can do doth of
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these things. It would thus appear that field artillery troops at
' work in their batteries cen be considered, iucspacitation-wise, to be
equivalent to "supply” troops.

Dr. Dziemian has estimated the percentages of {ie total body ares
on which hits, by a caliber 0.30 rifle-bullet Ball M2 would produce,
within various times, wounds falling Asite Gouldts Disabllity Groups I
through XVI. The range is from 100 to 300 yards, and the initial velocity
ie sbout 2700 £t per sec. Table V shows, in rows corresponding 4%°Gopld's
Disability iroups, the percentages of total body erea for times of 30
seconds, 5 minutes, and 3C mioutes after wvounding. Thus the nusbbr=k.7
in row XI in the coluzm headed "5 mimutes” indicates thet k.7 percent of the
body area of & men is such that a hit on £t by & rifle bullet will on the
averege produce & type XI Disability Group in five minutes. These percentages
can alternatively be regarded as the probabilities that rendom hits will pro-
duce the various Disability Groups in the various times.

3., EELATION OF TEE PIEGE FUNCTIOHAL GROUP3 T0 THE CCULD DISARILITI GROUFS

1k hes besa evalusisd by comparison

with 0.55 - gruin spheres, and hence rests on the Fiege groups. The

. bullet data exre urgently needed to campare the effectivensss of dart-firing
weepons end rifles, but the bullet data ,?.;;;‘I‘able V¥ rest on the Gould groups.
Hence sither the 0.85 - grain data must be convertsd 4o the Jould basis,
or ths bullet data must be converted to the Fiege basis.

The incapecitsting power of daris

A study of Tebles I and II shows thab eech Gowld gvuup corresponds
at the most to one Fiege group but that scms Plege groups correspond to
more than one Gould group. It appears to be impossible, without medical
reassessment, to re-evaluate the incapacitating power of the 0.85-grain
sphere in terms of the Gould groups, because it is uncsrtain into which
Gould group & particular Fiege assessment will fall. To obtain probabilities
of incapscitation on a consistent basis, it is therefore necessary to
convert the Gould groups into Fiege groups; this can bs done by a process
that is abstract rather than medical since it lsrgely involves the pooling

1
T, E. Sterne, "A Provisional Criterion for Incapacitaticn by a Dari:
. IT (U)". BRL Memorandum Report Ro. 918, Auvgust 1955.
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TABLE VI

THE RELATION OF GOULD'S TO FIEGE*S GROUPS, WITH FIEGE'S
PROBABILITIES OF INCAPACITATION

Gould's Flegats Probabilities of Incepacitation in
Disabill ¥ Group Functional the Tactical Stress Situations
Group Assault Defense Reserve Supply
I I i 0 0 0 0
II II P 0 0 0 0
III Iv 50 25 50 100
v v 50 25 5C 100
v vIi 100 50 100 100
vI ¢ II< 25 25 0 100
VII VI 75 50 100 100
VIIX V¥ 15 50 100 100
X X 100 100 100 100
X VIII 100 T5 100 3.00
X1 IX? 100 100 100 100
1T X 100 100 100 100
hauss IX? 100 100 100 100
) XIv X 100 100 100 100
xv \'f 15 50 100 100
‘NI VI? 15 50 100 100
I —
TABLE VII
PROVISIONAL PROBABILITIES, THAT RANDOM HITS BY CALIBER Q.30
RIFLE-BULLETS BALL M2 WILV, INCAPACITAIR, WITHIN 300 YARDS
Stress Situation of Time after Wounding _
Targei Troops 20 seconds 5 minvtes | 30 minutes
Assault .61 .13 .89
Defense 49 .65 84
Reserve .64 Th .90
Supply 79 .86 93
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With +the probabilities G1 in Table V that bullet-hits will produce
the various Gould Disability Groups in the various times, and the
probabilities Pi in Table VI of incapacitation¥*, one obtains the
probabilities P of Teble VII that a random hit by a caliber 0.30

P =GPy + GpyPry + GpprPrpy + o000+ OgyrPayr

rifle-bullet, Ball M2, on & man in any one of the four stress situations
will incapacitate him within 30 seconds, 5 minutes, or 30 minutes at

ranges up to 300 yards.
STERNE

THEODORE E.
Bdllistic Research Laboratories

mg%wwr

A. J. DZIEMIAN
Biopaysics Division, Chemical
Curys Mediceal Laboratories

* hAll results relating to the incapacitating power of fragments will
probably have to be transformed to the basis of the Fiege Groups because
the 0.85-grain fragment was evaluated in the Piege system while fragments
later worked on have beea evaluated on the Gould system. It is hoped
that Table VI in the present report may assist in the transformation of
all incapacitation date to the Fiege system.

20

SECRET

PP

0 gy T i 84 4T




