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ABS'ffiACT 

The Nilitary Potent ial Test of T\vo and Three Round Burst Control De-
vices \-lith and \-lithout Compensator fo r the Ml6Al Rifle was conducted by 
th ~ US Army Infant ry Board at For t Benning , Georg ia, during the period 
13 April - 31 JUly 1972 , under prevailing intermediate climatic con-

d:i.tiorls . 

Th e purpose of the t es t tvas to determine the military potential of 
the t-11.61\1 r ifle equipped with a two or three round burst control device, 

with and v1i thout a compensator. 

Test:Lng tvas conducted us ing soldiers representative of those who 
v1ould n o r mally C1nploy t he test items. Firing t es ts included both the 
s emiautomat i c and automatic modes o f fire . Subtests conducted were: 
Pr coper~ ti o nal I n s p ection and Physical Characteristics; Safety; Training; 

Accuracy and Dis perRion; Fi e ld Firing; both Quick Fire and Defensive 
Fire; LOt-1 Light Leve l F ire; Durabil ity , Reliability, and Maintainability; 

and Uumnn Facto r s . I 

No ueUd.cncies \.Jere found. There was one shortcoming. This was 
the- lack o ( dura bility of the decalcomania for the burst control device 
:.;el ector l eve ::: . 

It t-.ras concluded that: (1) the compensated burst control devices 
have mil i t ary potential; the results tvere inconclusive as to which com-

pensated burs t control device was best. (2) The uncompensated burst 
control devices have no m~litar y potential wi th the Ml6Al rifle. (3) 

The da t a contained in the report should con tribute t o a future decision 
conccmi ng t he rC'mova l o f t he full automatic option from the Hl6Al and 

:;u b: ~ t ilu t" "i.n e a burs t control de vice . (4) The data provided should con-
l ri.bu t e t o a futur.e decision concerning whether bur st control devices 

will curtail indis criminat e us e of automatic fire. (5) The test re-
sults ind i cated that the standard Nl6Al rifle with a compensator has 
miU tary potential. (6) Further stud y and testing are required to de-

tet·minc the optimum design of t he selector arrangement tvith the burst 
co•1tr o l device and to e valuate the e ffects of carbon buildup in ~ he 

C.<."•i't;~'c nsa Lo r . 

It \<7<:\S recommended that the Nl6Al r ifle equipped with the burs t 

control de vice and compensator be further t ested and that a s tandard 
MJ6Al r if l e equipped with a compensa t or only be tested .· 

i 
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FOREHORD 

The United States Army Small Ar ms Systems Agency provided the outline of 
the plan of test and the statistical design. Based on the above, the 
United States Army Infantry Board was responsible fo r test planning, test 
execution, and test reporting. 
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SECTION 1 . SlJNMARY 

1 . 1 BACKGROU~'D 

1.1.1 Numer ous t ests have been conducted involving compensators and/or 
controlled burst f ire mechanisms f or the Ml6Al rifle (Ml6Al). Most of 
those tes t s tvere limited in s cope and were designed to compare the Ml6Al 
\vith other rif l e sys t erns· unde r development . User agencies have recently 
exp ressed interest i n burst control devices as a means of improving the 
hit capability of the Hl6Al. · 

1.1.2 Recent information obtained f rom personnel returning from the f ield, 
along with studies and reports ga thered by US Army Combat Developments 
Command Infantry Agency i ndicated that : 

a . The Ml6Al, tvhen used in the automatic mode of fire, has created 
problems in the area of fi r e discipline , small unit sustainability, and 
trainini . These problems were increased by the issuance of the 30 
round magazine . 

b . Fu.:.l automatic fi r e delivered by the t-I16Al is inefficient . 

c . Automu t ic fire in 3 r ound bursts provides the optimum mode of 
f ire under cond itions of r educed vis ibility . 

1 . 1 . 3 The US Army Small Ar ms Sys t ems Agency (USASASA) believes that 
combat effect i veness of the l'116Al migh t be increased by using a 2 or 
3 r ound burs t cont rol device \vith. comper..sa tor. ·previous limited testing 
in this a r ea showed tha t ~ ithout compensation, t here is no significant 
a d va nl a~c t:o 2 or 3 round bursts . Hence , USASASA proposed, and r eceived 
US Army Comba t Development s Command and US Marine Corps concurrence, 
t.:ha t compensation be included in a test program aimed at increasing · 
the effecti veness of the M16Al. 

1 . 1.4 On 16 December 1971 USASASA requested that the US Army Test and 
Evalua tion Command (TECOtv1) conduc t a milita ry potential test (MPT) of 
t he 2 a~d 3 round burst control device, with and without compensator, 
for the 1116A1 rHle. On 21 January 1972 TECOM directed the US Army In-
fantry Boar d (USAIB) to conduct the test . 

l . l.S At the r equest of the tes t sponsor, the number of weapons con-
f igurations to be f ired by t he seven test soldiers in Subtest No 4 , 
Accu rac y and Dispers i on , was changed f rom s i x to seven. Consequently, 
the fir i ng order sho{,:n i n the test plan is not valid. Also , at the 
:r:equest of t he test sponsor, t he number of tes t soldiers used in Subtes.ts 
No 5 and 6 was· increa sed from 14 t o 49 f or each of these two SLtb tests. 
Consequentl y , t he fi ring orde r s shovm i n the test plan are not valid. 
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1 . 2 DESCRIPTION OF Mt\TERIEL 

1 . 2.1 Burst Control Kit Parts (fig 2 , app I) 

1 . 2 .1 . 1 The 2 or 3 round burst control devices (BC ) consist of the com-
ponents listed in Table ·1- 1. They replace the stan ard Ml6Al components 
lis t ed in the table . The only difference be tween the 2 round burs t con-
t rol device and the 3 round burst control device is the cam. One cam 
allot.Js tt.JO rounds of automatic fire and the other allows t hree rounds of 

automatic Eir e . 
/ 

Standa rd Parts to be Removed Kit Par s to be Install ed 
Part No Nomencla ture Part No Nomenc lature 

61590 I Sear, .Au t oma tic GX- 4940 Sear , Automatic 

6231 7 Hammer and Hammer GX- 5065 Hammer 
Pin As sembly 

GX- 4930 (Tt·tp- shot) or Cam 
GX- 4999 Cam (T~ ree - shot) 

61697 Spr ing , Hammer GX- 5067 Spring, Hammer 

GX- 4931 Spring , Cam 

61955 Trigger GX- 5070 Trigger 
--- • 

6234.:. Di sconnect G>:- 5068 Disconnect (burst) 

L Unknotm Disconnect Assembly Pin 

GX- 5071 Oisconnect (s emiauto) 
Spring Disconnect 

61925 Sp.ring Di s connect 61 925 (2 r equired) 
(l r equired) 

GX- 5069 Spring, Aux Di sconnect 

61959 Sel ec t or , Fire GX- 5066 Lever , Safety s·elector 

I 
Control 

GX - 6039 Decalcomania 

Table 1- 1 

PARTS LIST FOR 2 AND .3 ROUND BURST CONTROL 
DEVICE ~OR Ml6Al 
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1 . 2 . 1..2 The BCD provides an additional fire control mode for the weapon. 
When a weapon i s so equipped and the fire control se~ector is set on the 
BURST position, each pull of the trigger wil l cause jutomatic fire of two 
o r three r ounds depen-iing on whether the 2 shot or t e 3 shot cam is in-
stalled (f ig 3 , app I) . Thi s f unctioning will conti ue until ano t her fire 
control mode is selected or until the magaz ine is emqty . However, the 
first pull of the trigger.after sel ection of the burst mode may not result 
in the full burst , depending upon the position of thJ hammer cam. The next 
trigger pull will fire the full burst if enough cartridges r emain in the 
magaz ine and the trigger is held dot..m until the full burst has fired. t.Jhen 
the BCD is installed , there are four positions for the selector lever: SAFE, 
SEtH , AUTO, and BURST (fig 2 ao/J 8 , app I) . The BURST pos ition is located 
directly beloYT the AUTO positij n with the selector pointing downward . A 
decalcomania is suppl ied which is affixed to the rece iver to indicate the 
positions of the l ever with burst control added. Before instal l ation of 
the selector lever, the decalcomania is placed over th e present selector 
lever mar:kings. 

1 . 2 . 2 Compensa tor 

1 . 2 . 2 . 1 ThL compensa tor is a s lott e~ device that is attached to the muzzle 
of the Ml6Al i n place of the flash suppressor (fig 4 , 5 , 6 , and 7 , app I). 
TI1e escaping propellent gases are bled off through the s lots of the com-
pensator exerting a compensat ing pressure against the normal rise or jump 
of the muzzle when the weapon is fired . 

1 . 2.2 . 2 The developmen t objective of the compensator evaluated i n this 
test was to provide a devi ~e t hat would decrease the patte rn size of 2 
or 3 round bursts and he compar able in size , shape, weight , no i se level, 
fla sh suppres s ion, and semiautouatic accuracy to the standard flash s up-
pres$or . The compensator has t wo positions : one for a righ t - handed 
shoote r and one f or a left- handed shooter ( f i g 7, app I) . The desired 
position is set with a s pecial tool (wrench). 

1 . 3 TEST OBJECTI VES 

1.3.1 To de t er mine t he mil itary .potential of the Ml6Al equipped tv.ith a 
:>CD (2 and 3 r ounds ) with and tvi thout a compensator . 

1 . 3 . 2 To provide data which may contribute to a future decision con-
cerning the r emova l of the full automatic option from the Ml6Al and sub-
s tituting a BCD . 

lo3 . 3 To provide data which may contribute to a future decision con-
ce rning whe ther ft BCD will curtail indiscriminate use of automat ic fire, 
ultimatel y resulting in reduced ammunition expenditures . 
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1 . 4 SCOPE 

1 . 4 .1 This military potential t est was conducted at Fort Benning, 
Georgia, und~r the prevailing intermediate climatic conditions . Tes t i ng 
was conducted f rom 13 April 1972 through 31 July 1972 . A to t al of 106 
test s·old iers, r epresentative of the user population wa s usedo One 

group of seven test soldiers fired accuracy and dispersion exercises on 
a 25- meter known distance range . One group of 50 tes t soldiers fi red 
exercises on the USAIB qu ick~ fire facility and from these 50 , 47 f ired 
from the night fi ring positions of the defense facility . Another group 
of 49 test soldie r s fired exercises on the defense facility during day-
light. 

1 . 4 . 2 This test addressed the hit probability of four test and three 
control weapon configurations . Configurations hereinafter coll ectively 
referr ed to as the t est items or test configurations, and control items 
or control configurations \"er e : 

a . Ml6Al \oJith 2 r ound· burst contrql device - test 

b . Ml 6Al with 3 round burst control device - tes t 

c . Ml6Al with 2 round burst contr ol device Hith compensator - test 

d. Ml6Al with 3 round burst control device with compensator - t est 

e. ~116A l fired in the semiautomatic mode - control 

c 
J. • Ml6Al fired in the au~omatic mode using trigger manipulated 

techniques to obtain a 2 or 3 round burst - control 

g . Nl 6Al fi r ed in the automatic mode using trigger manipulation 

1 techniques to obtain a 4 to 6+ round burst - control 

1 . 4.3 The control item, firing a 4 to 6+. round burst by trigger manipu-
latjon , was included at the request of the test sponsor. Current doc-
trine , as taught· by the US Army Infantry School, however, states that 
automatic f ire with t he Ml6Al rifle will be in 3 r ound bursts and larger · 
burs ts wil l not be employed . The data resulting from the fi ring of the 
4 to 6+ configuration by test soldiers have been eliminated from the 
analyds in the quick fire and defensive fire phases of Subtest No 5, 
and Low Light Level Fire , Subtest No 6, because the test soldiers only 
fired an average of 2 . 58 rounds per burst in quick fire and 3.40 rounds 
per burst in t he defensive and 2.58 rounds per burst in 10\" l i ght l ever. 
During t he accuracy and dispersion subtests the test soldiers we r e under 
the direc t control of the test officer at al l times and 4 to 6+ r ounds 
per burst Here achieved , During the quick fire and defensive fire . 
subtests direct control was not possib ~ c . It i s believed that the 
following factors caused the soldiers not to f ire 4 to 6+ round s per 
burst : 
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a. Previous training taught them that a 2 to 3 round burst t-Ias t he 
mos t effective . 

b. In a tong burst the weapon moves off of the target after appr ox-
imately 2 or 3 rounds . The test soldiers, trying to score hits, would 
either ·consciously or unconsciousl y , release the trigger as soon as 
they s at-1 that the muzzle and / or bullet strikes were not on target . 

1.4 .4 The safety r e lease s t a t ed that the tes t items were released for 
s houlder fire a nd that normal precautions when fi ring small arms would 
be obser ved . In addition, s ustained f ire exercises that exceeded the 
cook-off point of approximat ely 140 rounds per minut e were not t o be 
conducted . These conditions 1-1ere adhe r ed to and safety testing t-Ias an 
integral part of all subtes ts . Durability , reliability , maintenance , 
and human factors were asses sed as a routine condition of the test . 
Data relevant to these areas of inte r es t were collected throughout 
testing .and are presented in this report. The accuracy of the lots of 
ammuni tion used during testing tvas de termined by :liixture firing, using 
accu.:acy barr ~ls availaole at the US Army Narksmanship Training Unit 
(USAHTU ) at Fort Benning. The average extreme . spread of each t.;reapon 
configuration t.Jas de termined by us ing seven representative test soldiers 
to f ire each of the s even tveapons configurations . The seven test sol -
d jers were randoml y assigned using a 7 X 7 Latin Square design . This 
design was selec t ed by the t est sponsor . Exercises were conducted f rom 
both the prone s upported and standing positions . The dayli.ght hit 
probabi l ity o f each weapon configuration was dete rmined through a 
ser i es o~ tactical firing exerc i s es in both the quick - fire and defensive 
environmen t . Lotv level light hit probability was determined as a re -
sul t of night f i r ing exercises . The s tatis tical design was provided 
hy the test sponsor and t.Jas based on the number of rounds fired by 
e.2ch weapon configurationo There tvere seven tveapons for each test con-
figuration and seven t\'eapons fo r each con t rol configuration . There tvere 

1 seven test soldiers per configuration for the quick- fire exercise, ex-
cept for semiautomatic ; e i gh t soldiers fired s emiautomatic . The low 
level light exercise used 47 of these 50 ; 8 fired 2BCDC , 5 fired semi , 
E fired 2BCD, and 7 fired all others . In the defense f iring exercise 
:different group of 49 tes t soldiers was used . Seven soldiers were 
a s.:; lgnC'rl to each configura tion excep t for the 2 round and 3 round com-
p ~n sa t ed bur st control devices . Ei ght men fired the 2BCDC and six 
fired the 3RCDC. The sa mple size of test and control items \-las s uffi-
ccnt to obta in the data r equired . An analys is of variance and the Duncan 
Nt1ltiplc Range Test t.Jere applied to t he res ults obtained in all firing 
suhtests to determine significant differences be tween weapon configura-
t ions . ThroLtghout testing , r ecords tvere maintained which reflected the· 
a~ mu nition expendi ture per configuration . 

1.4 . 5 Since no approved. r equi r ement document existed for the t est i tems , 
the crite rion of a demons tra ted increase in hit probabil ity of 15 per.:. 
cent at 90- pe rcen t confidence as sta ted by the test sponsor was used. 
All other cr iteria wer e deve l oped by USAIB. 
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1.5 SUNHARY OF RESULTS 

1.5.1 The 2 and 3 round burst control devices, with and without com-
pensators, were tested against 17 different requirements; 13 were met 
and 4 \vere not met (app II) . 

1.5.2 No unsafe condit ions or safety hazards associated with the employ-
ment of the test and control items \-7ere noted during the test . A poten-
tial safety hazard exis t s with the burst con t rol device selector lever. 
It has no mechanical stop and can be rotated 360 degrees in either direc-
tion. This allo\vS the operator, when putting the \veapon on SAFE, to 
inadvertently rotate the lever through SAFE and into a firing mode 
(para 2.2 . 4 . 2). 

1.5 . 3 There were no deficiencies and one shortcoming found on the test 
items (app III). 

1.5.4 The test and control items were complete , serviceable, and operable 
(para 2.1.4.1). 

1.5.5 The m3nufacturer's instructions on installation of the test items 
were adequate for installing the test items at company level (para 
2 . 1.5.5). 

1.5.6 No differences in signa ture effects could be discerned between 
the test and control items (para 2 .1.4 . 8). 

1.5 . 7 A minor problem associated with tr~ining was the test soldiers' 
t endency to r elease the trigger of the BCD weapons before the full 
burst \•laS fi r ed , particularly \vith the 3 round burst control devices 
(para 2.3 . 4.3) . 

1.5 .8 The burst control devices, \'lith and without compensators, did 
not demonstrate average extreme spreads equal to or smaller than the 
control items \vhen fi red in the prone supported and standing positions . 
In the standing position the test items, with the exception of the uncom-
pensated 3 round and 2 round burst control devices, demonstrated average 
extreme spreads that were les s than the 2 to 3 trigger manipulated con-
trol items , but greater than the semiautomatic control item (para 2.4.5.1 
and 2 .4 . 5.5). 

1 . 5.9 The test items did not demonstrate an increase in hit probability 
of at leas t 15 percent at a 90- percent confidence level when compared 
to the control items in the quick-fire environment (para 2 . 5.5.3 and 
2 .5 . 5.10). 

1.5 . 10 The test items qid not demonstrate an inc~ease in hit probability 
of at least 15 percent at 90-percent conf idence l evel \vhen compared to 
the control items in the defensive-fire environment (para 2 . 5 . 10.1 and 
2 . 5 . 10.10). 
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1.5.11 The test items did not demonstrate an increase in hit probability 
of at least 15 percent at 90-percent confidence level when compared to 
the control items during low level ligh t firing (para 2 . 6 . 5.1 and 2 . 6.5 . 2). 

1 . 5.12 The installation and use of the test items did . not adversely 
affect durability, reliability, or maintenance of the Ml6Al . The decal 
furnished with the kit l~cked durability. This is a shortcoming (para 
2.7.5.3 and 2 . 7. 5 .4). 

1.5 . 13 A carbon buildup was observed in the compensator. Hmvever , this 
buildup was not visible \vhen the compensator was mounted on the rifle 
and did not affect firing accuracy or functioni ng (para 2 . 7. 5.4) . 

1.5.14 The test items were suitably designed from a human factors stand-
point . While no difficulty was experienced with selector settings , test 
soldier comments indicate that the existing relative positions of the 
selecto~ settings and the lack of mechanical stops on the selector may 
not be optimum (para 2 . 8 . 4 . 8) . 

1 . 6 CONCLUSIONS. The United States Army Infantry Board concludes that : 

a . The compensated bur s t control devices have military potential. 
The results were inconclusive as to which compensated burst control de-
vice was best . 

b . The uncompensated burst control devices have no military potential 
with the l-116Al rifle. 

c . The data contained in the body of this report should contribute 
to a future decision concerning the removal of the full automatic option 
from the Ml6Al and substituting a burst control device. 

d . The data contained in the body of this r eport should provide data 
contributing to a future decision concerning whether a burst control de-
vice tvill curtail indiscriminate use of automatic fire . 

e . The test results indicate that the standard Ml6Al rifle t-7ith com-
pensator has military potential. 

f . Further study and test ing are required to determine the optimum 
des ign of the selector arrangement on the burst control device. 

g. An insuf ficicnt number of rounds \vas fi"r ed in this test to 
evalua te the effects of carbon buildup in the compensator . 

1.7 RECOI-~lliNDATIONS. The United States Army Infantry Board recommends 
that : 

a . The compensated burst control devices be further tested . 

b . The standard Nl6Al rifle with a compensator be tested . 

1- 7 
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SECTION 2. DETAILS OF TEST 

2.1 SUBTEST NO 1 , PREOPERATIONAL INSPECTION AND PHYSICAL CHARACTERISTICS 

2 . 1.1 Objective 

2 . 1.1.1 To insure that all of the weapons, BCD ' s, and compensators were 
complete and in the proper .condition for testing. 

2 . 1.1.2 To determine the phys-ical characteristics of the BCD' s and com-
pensators . 

2 . 1.1.3 To confirm the functional operation of the test and control 
items in all available modes of fire . 

2 . 1 . 1.4 To evaluate the adequacy of instructional material provided on 
the BCD's and compensators . 

2 . 1 .1.5 To determine the average ext reme spread of the lot of ammunition 
to be used during testing ~ 

2 .1.2 Criteria 

2 . 1 . 2 . 1 All test and control items must be in the proper condition for 
testing . (item 1, app II) 

2 . 1.2.2 The test and control items must function properly. (item 2, app II) 

2. 1.2 . 3 The average extreme,spread of the lot of ammuntion used during 
testing shall not exceed the accuracy standards for acceptance testing . 
(it em 3 , a pp II) 

2 . 1 . 2 . 4 The signature effects (flash, smoke , dust, and sound) of the 
test items with compensator shall not exceed those of the control items. 
(item 4 , app II) 

2 . 1 . 3 Hethod 

2 .1 . 3 . 1 The weapons, BCD's, and compensators were visuall y inspect ed 
f or completeness , defects , and/or damage . 

2. 1.3.2 A sample of 2 and 3 round BCD's \vas displayed by component 
part and photographed . 

2.1.3 . 3 A sample of the compensator was .photographed by component part 
and by mounting o~ the weapon . 

2 .1.3 . 4 Each test weapon, control weapon, BCD , and compensator was 
vJe i ghed and measured. 

2-1 



2 . 1.3 . 5 BCD 1 s and compensators \~ere installed by a mall arms repairman 
on 28 weapons , as fol l m~s : 

a. Three round BCD ' s on s even \\lea pons. 

b. Three round BCD ' s and compensators on seven ~eapons . 

c . Two round BCD 1 s on s even \oteapons. 

d. Two round BCD ' s and compensators on seven weapons. 

2 .1.3 . 6 All tes t and control J cms, to include seven 20- round magazines 
per weapon, \\lere marked for id 'fntif i cation . 

2 .1.3 . 7 All rifles tvere test t ired . The operation of the safety mechanism 
was checked periodica lly be t\\leen each mode of fire . The firing mode se-
lector lever was changed periodically between trigger pulls . 

2 . 1.3.8 All ins t ructionpl ma t e r i al provided with the test and control 
items was reviewed by t est s upervisory personne·l for adequacy and com-
pleteness. 

2 .1.3.9 One hundred rounds of ammunition were fired from each of the 
tt\IO lots of a tmnunition provided for test, using fixture firing facilities 
a~d accuracy barrel s . Ten round shot groups were fired at 200 yards. 

2.1 . 3.10 During the conduct of this s ubtest s upervisory personnel ob-
served the s i gna t ur e cffec 4s of both t he compensated t es t items and the 
control items. Comparison pho t ographs, day and night, were made to com-
par e t he fl as h , smoka> and dust of both the compensated test items and 
the control i t ems . An impact noise analyzer \vas used to measure the 
noise l evel o f six compensat ed and six uncompensated weapons . 

2 . 1.4 Results 

2 . 1.4.1 The \\leapons (60 Hl6Al' s ), BCD ' s , and compensators were in the 
proper condition for testing . 

2 . 1.4.2 Photographs of the tes t items are sho\m in Figures 
Appendi x I . 

through 8 , 

2 . 1.4.3 W ei g ~a nd measurement da ta on the test and control items are 
sho\m in Tables 2-1 and 2- 2. 
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\veight Length 
Tes t (pounds ) (inches) 
Item Average A v erat ~e 

2 round 
BCD's .21 90 -

3 round 
BCD Is. . 2198 -

Compensators . 1642 2 . 125 

All 14 tt-70 round BCD' s were Heighed . 
All 14 three round BCD ' s were weighed. 
All 14 compensators v1ere ~.Jeighed and measured . 

Table 2-1 

WEIGHT AND MEASUREMENT DATA 
ON BCD'S AND COMPENSATORS DISHOUNTED 

l\leapon \;e i~' Length 
Configu- (pou~ds) (inches ) 
ration Avet o AvcraP-:e. 

Standard 7. 0234 38 .750 

2BCD 7 . 0781 38 . 750 

2BCDC • 7 ~ 1 406 39.125 

3BCD 7 . 1094 38.750 

3BCDC 7. 1562 39 . 125 

Standard - Ml6A1 rifle without BCD 
2BCD - 2 round burst control device 
3BCD - 3 round burst control device 
2BCDC - 2 round burst cont r ol device, 

with compensator 
3BCDC - 3 round burs t control device, 

l.Jith compensator 

Note: Installation of BCD's has no effect 
on l ength of weapons, compensator changes 
length. 

Table 2-2 

. 
\vEIGHT AND MEASUR:::1ENT DATA 

ON TEST Ai\TD CONTROL l~EAP ONS 
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2.1 .4 .4 The BCD's and compensators were ins talled OI) the t.,reapons without 
any difficulty. A special wrench and alignment tool provided by the 
developer was used to install t he compensa tors . Examination of the ar-
morer 1 s tool kit sho~1ed that t he i nstallations could have been made with 
exis ting tools . \ 

2 .1.4 . 5 All test and control \oleapons functioned propkrly . During func-
tional firing 60 Hl6Al 1 s were f ired. One hundred roubds were fired 
through each t.,reapon. There t.Jere no malfunc tions ·on 28 BCD- equipped 
rifles that could be attributed to t he BCD or compensator . Malfunctions 
that did occur are discus sed in Subtest No 7, Durability, Reliability, 
and }laintainability . The safet y/ functioned properly on all weapons 
fired . During firing of the BC~- e quipped weapons it was noted that the 
2 and 3 shot cycle can be interrupted by releasing the trigger before 
both or all three shots have bepn fired. The next trigger pull fires 
the remainde r of the burst , if the t rigger is held dmm unt i1 the re-
mainder of the burst has fired. 

2 .1 . 4 . 6 Instructional material on the installation and opera~ion of the 
BCD ' s and compensators was determined to be adequate. 

2 . 1.4. 7 The average mean radii for each of the two lots of anmunition 
used in testing t-las 1.59 and 1. 58 inches, respectively. 

2 .1 .4.8 The signatur e effects of the compensated t est items were not 
identifiably different from the s igna ture effect s of the standard flash 
suppres sor during daylight observation or comparison of photographs 
taken at night. The impact noise ana l yze r did not measure differences 
in noise levels be tt..reen the •compensated ~1eapo ns and the uncompensated 
weapons. Tes t personnel were unable to detect any differences in noise 
level s during firing exercises . 

2 .1.5 Analysis 

2.1.5 . 1 The test and control items are physically in the proper con-
di tion f or testing. 

2 .. 1.5.2 The weight and l ength increases resul ting from use of the test 
items a r~ not considered practically significant. 

2 .1.5 . 3 The BCD's and compensators can be installed at company level . 
The compensator can be i nstalled with the existing tools found in the 
company armorer' s took kit, rathe r than using the special wrench and 
alignment tool provided by the developer. 

2 .1.5 . 4 The design of the compensator requires a wrench to change the • 
orientation f rom left to right , or vice versa . Although not a result 
of this test , this Board f~els that the des ign should p·ermit the indi-
vidual soldier in the field to change the or ientati on without tools . 
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2.1.5.5 The test and control weapons all functioned properly . The 
fact t hat the firer can interrupt the 2 or 3 round burst cycle by re-
leasing the trigger before all rounds in the burst ha1e fired is a 
problem that can be minimized by training, i . e ., tra n the firer to 
hold the trigger down until the burst is completed. 

2.1 . 5 . 6 The instructional·mate rial provides adequate 1instruction on 
the installation and operation of the BCD's and compensntors . 

2.1 . 5 . 7 The ammunition provided for testing meets the government 
acceptance accuracy criteria. ) 

2.1.5 . 8 The day and night signj ture effects (flash , smoke, and sound) 
of the compensated weapons meet the criterion. 

2 . 2 SUBTEST NO 2, SAFETY 

2.2 . 1 Objective 

To de termine whether che burst co~trol · devices and compensators are 
safe f or their intended use. 

2.2. 2 Criterion 

The burst control devices and compensators must be safe for the ir 
i ntended use \olhen operated in all available modes of fire o (item 5, 
app II ) 

2 . 2 o3 Hethod 

2.2.3 ol The safety release was reviewed for any precautions or limi-
tations to be observed during testing and to determine t11hether it placed 
undue res trict i ons on t he use of t he test items . Conditions specified 
i~ t he safety relea se \11ere adhe r ed to during testing . The safety re-
lease s t .ated t hat the t est items were safe for shoulder firing and .that 
no r mal precautions for firing small arms would be observed . The re-
lease also stated t hat s us t ained f ire exercises exceeding the cook-of£ 
point of 140 rounds per minute would not be conducted . 

2 .2.3. 2 Throughout the conduct of all subtests , particular attention 
was g i ven to de t ecting any unsa fe characteristics of the t est items . 

2 . 2 . 3 . 3 T hrou g h~ut testing attt!mpts \~Tere made to fire the weapons t11hile 
they were in the SAFE position . 

0 

2 . 2 . 3.4 Prior to each firing exercise the security and orientation of 
the compensator were checked. 
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2 . 2 . 4 Re sults 

2 . 2 . 4.1 These conditions placed no undue restrictio s on the use of 
the t est i t ems . 

I 

2 . 2 .4 . 2 There were no u~safe conditions detected o any of the test or 
control items . A potential hazard caused by no mechanical stops on 
the burs t control device selector lever is discussed in paragraph 2 . 8.4 .8, 
Subtes t No 8 , Human Fac.tors . 

2.2 .4.3 Throughout testing an/ attempts to fire the test and control 
items t-thile the tveapons were on SAFE tvere unsuccessful. 

2 . 2.4.4 During testing no co~ensators became loose or changed 
orientation . 

2 . 2 . 4 . 5 No unsafe conditions tvere noted during the test which indicated 
t hat unsafe acts r esult from a right-handed individual firing a weapon 
with a compensator oriented for a left- handed shooter, and vice versa. 

2.2.5 Analys is 

The burst control devices and compensators meet the safety crite-
rion. 

• 
2 .3 SUBTEST NO 3, TRAINING 

2 .3. 1 pbj ectives 

2.3.1.1 To insure that test soldiers are sufficiently trained and 
or i ent ed to use the test and control items properly . 

2 . 3 .1.2 To familiarize each soldier tvith the seven weapon configurations 
be i ng tes t ed and each mode of f~re available. 

2o3 .1 . 3 To insure that each test soldier had zeroed the weapons he 
would use throughout testing. 

2 .3 .2 Criteria 

2.3 . 2 . 1 All t est soldiers shall be s ~ ffic ie ntly trained to use both 
the tes t and control items properly . (item 6, app II) 

2. 3 .2 . 2 All test soldiers shall be familiar with each weapon configu-
r ation being t es ted and ·each mode of fire to be used during testing. 
(item 7, app II) 
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2 .3 . 2 . 3 All t est sold iers will have established their individual zero 
for the weapons they will fire during testing. (item 8 , app II) 

2.3.3 Method 

2.3 . 3 . 1 There was one group of seven test soldiers for the· accuracy 
and dispersion subtest; one group of SO test soldiers f or the quick-
fire subtest; 47 of these SO for the low l evel light subtest; another 
group of 49 test soldiers f or the de fensive f ire subtest . Each group 
of tes t soldiers was given an orientation and de ~o n s tration on ra~ge 
procedures, range safety , conduct of fire , and zeroing in accordance 
with the USAIB Range Operation and Safety SOP and Chapter 3 , FM 23-9, 
March 1970. This was followed by an orientation , demonstration, and 
practical exercise on the characteristics and operation of the test and 
control items . A revieH of marksmans hip fundamentals \vas conducted in 
accordance with Chapter 1, Sections I and II, of ~1 23- 71, with Changes 
1-3, December 1966, and TC 23- 71-1, May 1967. 

2 . 3.3 . 2 During the practical exercise portions of paragraph 2.3.3.1, 
each test soldier fired at least SO rounds of arnmunition, per a ssigned 
weapon. Bo th aimed fire and the pointing techniques were reviewed and 
practiced by each test soldier . The semiautomatic mode \vas used by 
each t est soldier to zero each of his assigned test and/or control 
weapons . Each test soldier's zero was recorded and used during sub-
sequent test ing . 

2.3.3 . 3 Zeroing was conducted at a range of 2S meters . 

2.3.4 Result s 

2 . 3 ~4.1 The test soldier s \.,rere f amil iar with the range procedures and 
safety procedur es prior to conducting fi ring exercises . 

2.3.4.2 All test soldiers established their individual weapon zero 
prior to conducting firing exercises . 

2. 3 . 4 . 3 All test soldiers executed practice firing with their assigned 
weapons . Test soldiers conducted practice fire in the mode of fire 
that they \o7ould use during subsequent firing exercises. There were no 
major problems in training. Initially , t he test soldiers firing BCD 
weapons had a tendency to release the trigger before the f ull burst 
was fired. This was more noticeable i n the 3 round BCD weapons than 
the 2 round BCD weapons. After considerable emphasis on keeping the 
trigger depressed until a compl e te burst was fired, the test soldiers 
demonstrated that they could fire f ull bursts with the BCD weapons . 
For further discussion o f burst size , see Subtest No 7, Durability, 
Reliability, and •~in tainabilit y . 

2 . 3.S Analysis 

All training crite ria are met . 
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2.4 SUBTEST NO 4, ACCURACY AND DISPERSION 

2 . 4 . 1 Objective 

To determine and compare the dispersion characte istics (average 
extreme spread) of each weapon configuration. 

2 .4 . 2 Criterion 

The average extreme spread of the test items shall be equal to or 
less . than that of the control items when fired by representative test 
soldiers in the prone suppQrte; and standing positions . (item 9, app II) 

2 .4.3 Method 

J 
2.4.3.1 Seven representative test soldiers each zeroed seven weapons , 
one of each configuration. Zeroing was conducted in accordance with 
the provisions of Appendix D, FM 23- 71, December 1966, with cmnges 
1-3. 

2 . 4.3.2 Seven rifle targets, type A, were mounted on seven 8 foot by 
8 foot panels 25 meters from the firing line. Each test soldier fired 
three 9 or 10 round shot groups at each target from the prone supported 
position. '1'he targets \vere checked to account f or all rounds fired in 
each shot group . The extreme spread, extreme horizontal and extreme 
vertical spreads were measured and recorded for each trigger pull in 
automatic fire . The spreads on semiautomatic fire \vere recorded for 
each 10 round shot group . 

2.4 . 3.3 The exerci se described in paragraph 2 .4 .3.2 was repeated with 
the soldier using the standing (off- hand) firing position . 

2.4.3.4 The firing data obtained from this subtest were subjected to 
an analysis of variance at the 10-percent level of significance to 
determine whether· there were any significant differences between the 
configurations. The data were then subjected to a Duncan Multiple 
Range Test to isolate the differences by configuation . 

2 . 4 . 4 Results 

2.4 . 4.1 The results of the extreme spread, extreme vertical spread, and 
extreme hor i zontal spread measurements were expressed as averages of all 
weapons by configurations and firing pos itions (table 2- 3). 
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\.Jeapon Average Spreads (inches 
Con- Prone Standing Extren e Soread 

figuration Horizonta Vertical Horizontal Vertical 

Semi 1.94 2.50 4.91 5 . 80 

2BCDC 5. 72 7.31 9 . 38 6.31 

2BCD 5 . 98 7.88 10.41 16.44 

2 to 3TM 7.94 8 .11 
I 

I 11 . 58 19.10 

3BCDC 7. 01 10.08 II 12.62 11.17 

' 
3BCD 9.12 11.52 15.02 21.24 

4 to 6+TI-1 10 . 41 13.31 18 .12 26.91 

Semi - Semiautomatic 
2BCDC - 2 round burst control device with compensator 
3BCDC - 3 round burst control device ·lvith compensator 
2BCD - 2 round burst control device 
3BCD - 3 round burst control device 
2 to 3TH - 2 to 3 round burst, trigger manipulated 
4 to 6+TM - 4 to 6+ round burst, trigger manipulated 

Table 2- 3 

Prone 

2 . 92 

10 . 44 

10 . 48 

12 . 38 

12.62 

14.55 

17.02 

AVERAGE SPREADS OF ALL \.JEAPONS BY CONFIGURATION 
AT 25 METERS 

2 . 4.5 Analysis 

Standing 

7.42 

12 .50 

22 . 28 

24 . 41 

17.57 

30 . 45 

34 . 29 

2. 4 . 5.1 The analysis of variance and Duncan Multiple Range Test applied 
to the results of firing from the standing position are shown in Table 
2-4. This analysis shmvs that .in the standing position the semiautomatic 
weapon configuration i s significantly better than all test and control 
items with the exception of the 2BCDC . There is no significant difference 
between the 2BCDC and semiautomatic. The 2BCDC is significantly better 
than the tr i gger manipulated configurations and the uncompensated burs t 
con trol device weapons, but there i s no significant difference between 
the 2BCDC and 3BCDC . The 3BCDC is significantly better than the trigger 
manipulated control items and the 3BGD. There is no significant differ-
ence bet1veen t.he 3BCDC and 2BCD . The 2BCD and 2 to 3 TH are both s ig-
nificantly better than only 3BCD and 4 to 6+TM. 
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Significantly No Significantly 
Weapon Better Significant Worse 

Configuration Than Difference Than 

3BCDC 
2BCD 

Semi . ~ to 3 1M 2BCDC None 
3BCD 

4 to 6+TM 

2B.tD 
2. to 3'W 3BCDC 

2BCDC 'tBCD Semi None 

4 t o 6+TH 

2 to 3TM 
2BCD 

3BCDC 3BCD 
4 to 6+TI1 2BCDC Semi 

2BCD 3BC:n 2 to 3TM Semi 
4 to 6+1M 3BCDC 2BCDC 

-3BCD Semi 
2 to 31M 4 to 6+TM 2BCD . 2BCDC 

3BCDC 

3BCD None 4 to 6+TM 
Semi 
2BCDC 
2BCD 
3BCDC 
2 to 31M 

• Semi 
2Bcnc 

4 to 6+TM None 3BCD 3BCDC 
2BCD 
2 to 3TM 

Semi - Semiautomatic 
2BCDC - 2 round burst control device tvith compensator 
3BCDC- 3 round burst control device wi th compensator 
2BCD - 2 round burst control device 
3BCD - 3 round burst control device 
2 to 3TM - 2 to 3 round burst, trigger manipulated 
4 to 6+TM - 4 to 6+ round burst , trigger manipulated 

Table 2- 4 

STATISTICALLY SIGNIFICANT DIFFERENCES 
IN EXTREHE SPREADS FIRED FROM THE 

STANDING POSITION AT 25 METERS 
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2.4.5.2 The analysis of variance test and Duncan Multiple Range Test 
applied to the results of f iring from the prone supported position are 
shown in Table 2-5. This analysis shows that in prone fire the semi-
automatic is significantly better than all other test and control items. 
The 2BCDC and 2BCD configurations are only better than the 4 to 6+TM con-
figurations. 

.:. 

,. 
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. ' 

I 

I 

I 

Significantly Significantiy 
Better No Significant 

Configuration Than Difference 

2BCDC 
3BCDC 
2~CD 

Semi 3B_CD None 

2 to 3TM 
4 to 6+TI1 

3BCDC 

2BCDC 2BCD 
4 to 6+TM 3BCD 

2 to 3TM 
2BCDC 

2BCD 4 to 6+TM 3BCDC 
3BCD 

2 to 3TM 

£BCDC 
3BCDC 

2 to 3TM None 2BCD 
;3BCD . 

4 to . 6+TM 
2BCDC 

. 2BCD 
3BCDC None 3BCD 

2. to 3TM 
4 to 6+TM 

213COC 
3BCDC 

3BCD None 2BCD • 
2 to 3TM 

4 to 6+TM 

3BCDC 
4 to 6+TM None 3BCD 

I 
2 to 3TM 

Semi - SeMiautomatic 
2BCDC - 2 round burst control devic_e ~vith compensator 
3BCDC - 3 rot.md b~rst control device with compensator 
2BCD - 2 round burst control device 
3BCD - 3 round burst control device 
2 to 3TM - 2 to 3 round burst, trigger manipulated 
4 t o 6+TM - 4 to 6+ round burst, trigger manipulated 

Table 2-5 

I 
I 
I 

STATISTICALLY SIGNIFICANT DIFFERENCES IN 
EXTREME SPREADS FIRED FROM UIE PRONE POSITION 

. AT 25 METERS 
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Worse 
Than 

None 

Semi 

Semi 

Semi 

Semi 

Semi 

Semi 
2BCDC 
2BCD 
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., - 2 . 4.5.3 Table 2- S shows that the test items do not meet the criterion in 
that they do not demonstrate an average extreme spread equal to or less 
than the control items. 

2.5 SUBTEST NO 5, FIELD F-IRING 

PHASE I - QUICK FIRE 

2 . 5 . 1 Objective 

To determine and compare the relative effectiveness of each weapon 
configuration when fired in a quick-fire environment . 

2 . 5 . 2 Criterion 

The test items shall demonstrate an increase in hit probability of 
at least 15 percent at a .90-percent confidence when compared to the con-
trol items in the quick- fire environment. (item 10 , app II) 

2 . 5 . 3 Method 

2 .5.3.1 Prior to execution of this phase of testing the 50 test soldiers 
(group 1) were given a 1- hour orientation and demonstration on range 
procedures, range safety, and conduct of the exercise in accordance with 
the USAIB R ~ nge Operation and Safety SOP. 

2.5.3 . 2 Each weapon used in this subtest was zeroed by the individual 
test soldier during Subtest No 3, paragraph 2.3 . 3 . 2. 

2.5 . 3 . 3 Prior to the test soldiers' firing , a data link confirmation 
exercise was fired by one rna~ (test supervisory personnel) as a con-
trolled sample to ins ure the validity of electrically collected data. 

2.5.3 . 4 This subtest was conducted on the USAIB instrumented quick- fire 
facility . Each te~t soldier negotiated the course one time with the 
weapon configuration assigned to him . Ther e were s even test soldiers 
for each configuration, except semiautomatic; there were eight test sol -
diers for semiautomatic, for a total of 50 test soldiers. During the 
execution of the course each test soldier \vas allocated 100 rounds of 
ammunition with which to engage 23 targets. The pointing technique of 
fire was used. Each soldier \-las presented 19 single targets and two 
arrays of two targets each. In the two ·targe t arrays , targets were 
presented one at~ time . This required the mst soldier to shift fire 
from the first target in each array to the second target in each array . 
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Targets were at ranges varying from 20 to 80 meters and were the E-type 
silhouet~e targets modified to allow for electrical scoring. The tar-
gets were exposed as follo\vS : 

a. 20- meter range - 3 seconds 

b. 40- meter range - 4 seconds 

t . 60-meter range - 5 seconds 

d. 80-meter range - 6 seconds 

2.5.3 . 5 The hit probability for each weapon configuration was subjected 
to an analysis of variance test to determine whether significant dif -
ferences existed between the weapons configurations . The results of this 
analysis of variance were subjected to a Duncan Multiple Range Tes t in 
order to isolate the significantly different hit probabilities by weapon 
configuration. 

2.5 . 3.6 The fo llowing measures of effectiveness were recorded for each 
test soldier by \-7eapon configuration: 

a . Percentage of hits per rounds fired - The total number of rounds 
that hit targets versus the total number of rounds fired. 

b . Number of targets hit - The number of individual targets that were 
hit at l east once. 

c . Number of target hits - The number· of bullet holes in all of the 
targets . 

d. Hits per trigger pull - The number of trigger pulls that hit a 
target versus the total number of trigger pulls. 

e. Rounds fired per trigger pull - The average number of rounds fired 
per trigger pull for each configuration. 

f. Total ·number of rounds fired - The total number of rounds fired 
by all weapons of the same configuration . 

g. Time to fire (each target) - The average time measured from 
target appearance to the first round fired at that target . 

h. Time to first hit (each target) - The average time measured fro111 
target appearance to the first hit on that target . 

i. Average time to shift fire - There are two target arrays in the 
quick-fire course that provide for measuring time to shift fi re . In 
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.· 
both arrays, the first target appears for 3 seconds, then falls , or . is 
hit .and falls. Immediately after the first target fhls the second 
target appears in a different location, but in close j proximity to the 
first to eliminate target detection time. The time o shift fire is 
measured from the appearance of the second target to the time that the 
first round is fired at the second target. Times to shift fire are ex-
pressed as the average time to shift fire for both arrays by weapon con-
figuration . 

j. Percentage of targets hit versus rounds fired - The total number 
of individual targets which wede hit at least once versus the total 
number of rounds fired. r-
2.5.3.7 The firing data obtaVned from this subtest were compared based 
on rounds fired and bursts fired. 

2.5.3.8 . The actual burst sizes of the burst control device weapons were 
compared to the designed burst size . 

2 .5.3.9 The an~unition expended versus the individual targets hit was 
compared by \·leapon configuration . 

2.5.4 Results 

2.5.4.1 The measures of effectiveness were summarized, by weapon con-
figuration, and are shmvn in Table 2-6 . 
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458 2 . 71 3.25 1.93 22.05 

463 2 . 94 3 .15 2 .46 17 . 27 

502 2 . 61 3 . 10 2 . 56 15 . 54 

467 -2-55...._ ~ 3.44 2 . 25 13 . 70 

X 12 co 3TM 17.15 60 71 32.50 2 . 07 414 2 . 95 3 . 27 3 . 01 14. 49 

0\ 

3BCD. 15.06 65 75 ·31. 67 2.25 498 2 .98 3 . 46 

4 to 6+TM 09.·26 38 44 22.28 2.58 475 2. 77 3 . 47 

* Based on number of trigger pull s that hit a target ver~us total trigger pulls . 
** Two target arrays on the quick-f ire range used for measuring time to shif t fire. 

Note: Ei ght tes t soldiers fired semiautomatic; seven fired all others. 

Semi - Semiautomatic 
2BCDC - 2 round burst control device with compensator 
3BCDC - 3 round burst control device \vith compensator 
2BCD - 2 round burst control device 
3BCD - 3 round burst control device 
2 to 3TI1 - 2 to 3 round burst, trigger manipulated 
4 to 6+TM - 4 to 6+ round burst, trigger manipulated 

Table 2- 6 

QUICK FIRE MEASURES OF EFFECTI VENESS 

2 .81 13 . 05 

2 .43 8 . 00 



2 . 5 . 4 . 2 The hit percentages based on rounds fired as • a function of 
ran h T ' 1 2 7 ge are s own 1n ao e - • 

Weapon Hit Percentages Based on Rouncis Overall 

I Con- Fired b~y ~ Rang_e ~ (meters_} Hit 
figuration 20 40 60 80 Percenta_ges 

Semi 55 . 81 31.31 27 . 71 16.33 . 32 . 75 

2BCDC 45 . 86 23.68 21.69 11.56 27.00 

3BCDC 37 . 72 19 f5 14.10 11.04 21.91 

2BCD 34 . 38 131.98 07.78 11 . 54 17 .56 
I 

2 to 31M 31.75 15 . 07 11.69 07 . 97 17 . 15 

3BCD 28 .91 13.04 10.19 08 . 82 15.06 

4 to 6+111 17.89 13.79 03.36 .03.83 09.26 

Note : Eight soldiers fired semiautomatic , seven fired all others. 

Semi - Semiautomat ic 
2BCDC - 2 round burst control device with compensator 
3BCDC - 3 round burst control device with compensator 
2BCD - 2 round burst control device 
3BCD - 3 round burst control device 
2 to 31M - 2 to 3 round burst, trigger manipulated 
4 to 6 +1~ 1 - 4 to 6+ round burst, trigger manipulated 

Table 2- 7 

QUICK FIRE HIT PERCENTAGES BY ROUNDS 

2 . 5 . 4.3 The performance of the test and control items was compared based 
on the number of bursts fired for· information only and is expressed in 
terms of not normalized hit percentages as shown in Tables 2-8 and 2-9 . 
Table 2-8 considers only the proper sized bursts fired where the 2 round 
burst control devices and 3 round burst control devices are concerned . 
Table 2-9 considers all bursts fired by the 2BCD and 3BCD configurations , 
regardless of burst size. 
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~.Jea pon Hi t Percentages Based on Ful l I Overall 
Con- Burs t s by Range (meters) Hit 

figuration 20 40 60 80 Percentages 

3BCDC 74 . 42 48 . 15 50 . 00 33 . 3 ~ 51.85 

2BCDC 72 . 60 51.61 41 . 67 20 . 51 47 . 12 

3BCD 67 . 86 33.33 28 . 57 30 . 23 39.17 

2BCD 66 .13 "23 . 81 20.59 25 .00 36 . 17 

Semi 55.81 ¥. . 31 27 . 71 16.33 32 . 75 
j . 

2 to 31M 57 . 63 32 . 35 
' 

21.95 16.67 32 . 50 

4 to 6+1M 39 . 58 34.29 09.09 10.29 22 . 28 

Note·: Hit percentages based on number of full bursts th:at hit 
a targe t versus the number of bursts fi red. 

Eight soldiers fired semiautomatic, seven fired all 
others . 

Full burst - 3 rounds fired \-lith 3BCD , 3BCDC, and 2 rounds 
fired on 2BCD, 2BCDC , each burst 

Semi - Semiautomatic 
2BC~C - 2 round burst control device with compensator 
3BCDC - 3 round burst control device with compensator 
2BCD - 2 r ound burst control device 
3BCD - 3 round burst control device 
2 to 3TH - 2 to 3 round burst, trigger manipulated 
4 to 6+TM - 4 to 6+ round burst , trigger manipulated 

Tabl e 2- 8 

QUI CK FIRE HI T PERCENTAGES BY FULL BURSTS 
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Weapon Hit Percentages Based on All Overall 
Con- Bur s s by Range (me ters) Hit -

figu,:-ation 20 40 60 80 Percentages 

3BCDC 70.15 43.24 28.57 27.27 44.39 

2BCOC 70.59 39.53 36.17 20.25 43 . 31 

Semi 55.81 31.31 27.71 16.33 32 . 75 

2 to 3TH 57.63 32 . 35 21.95 16.67 32.50 

3BCD 57.14 27.91 23.91 19 . 74 31.67 

2BCD 66.67 21.57 12 .50 2L43 30.71 

4 to 6+TM 39.58 34.29 09.09 10.29 22.28 

Note: Hit percentages based on the number of bursts that hit 
a target versus number o·f bursts fired. 

Eight soldiers f ired semiautomatic, seven fired all others. 

All bursts - Considers all bursts fi red by 2BCD, 2BCDC, and 
3BCD, 3BCDC, r egardless of burst size. 

Semi - Semiautomatic 
2BCDC - 2 round burst control device tvith compensator 
3BCDC - 3 round burst contro l device with compensator 
2.BCD - 2 round burst control device 
3BCD - 3 round burst aontrol device 
2 to 3TH - 2 to 3 round burs t, trigger manipulated 

.4 to 6+TI1 - 4 to 6+ r ound burst, trigger manipulated 

Table 2-9 

QUICK FIRE HIT PERCENTAGES BY ALL BURSTS 

1 .5 .4 . 4 Test soldier s did not a lways fire full 2 or 3 round bursts when 
using the burst control devices. There are four situations that ·cause 
less t han full- sized bursts t o be f ired: 

a. The t es t sold ier s can interrupt the firing cycle by releasing 
the trigger before the f ull burst has fired. 

b. The magazine does not have sufficient rounds remaining to per-
mi t a full burst to fire . 

c. The f irst time that the ~.;re apon is loaded and fired , there is no 
way to p redict the position of the f iring cam. It may be positioned to 
fire a par tia l burst or a' ftQl burst. 
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d . A malfunction can interrupt the f iring cycle. 

Table 2-10 compares the number of f ull-siz ed bursts to the number 
of odd- sized burs t s. See Subtest No 7, Durability, Reliability, and 
Maintainability , for additional data on burst size. 

Odd- sized Bursts 
Weapon Total :rotal Percent Total P.ercent Percent All 

Con- Total Full 2 round 2 round 1 round 1 round Odd- sized 
fi_gura t ion Bursts Bursts Burs ts Bursts Bursts Bursts Bur_5_ts 

2BCDC 255 208 - - 47 18 . 4 18.4 

2BCD 254 210 - - 44 17.3 17 . 3 

3BCDC 205 135 27 13 .1 43 20.9 34 . 1 

3BCD 221 120 37 16.7 64 28.9 4-5.7 

Note : This table includes odd- sized bursts from all causes. 

Full burst - A full 2 round burst for a 2 round BCD , BCDC, and a full 
3 round burst for a 3BCD , BCDC. 

Odd-sized burst - Burst size less than 2 rounds for 2BCD and less 
than 3 rounds for 3BCD . 

2BCDC - 2 round burst control device with compensator. 
2BCD - 2 round burst control device 
3BCDC - 3 round burst control device with compensator 
3BCD - 3 round burst control device 

Tabl e 2-10 

QUICK FIRE 
BURST SIZE DATA ON 2 AND 3 ROUND BURST CONTROL DEVICES 

2 . 5 . L~ . s A comparison of the number of targets hit versus ammunition 
expended is shot~ in Table 2- 11. 
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Range (meters) 

\.Jeapon 20 40 60 80 Total 

Con- % ~E ~ ~ ~ f i guration Round s Rounds Round s TE Rounds Rounds 

Semi 129 ~ 54 99 ~ 8 83 ~ 5 147 % 1 458 73 . 18 

2BCOC 157 ~ 76 X 6 83 X 147 X 6 463 62.50 

3 ~ ~CD C 167 ~ 48 94 ~ 21 78 X 163 % >1 502 70 . 27 

2BCD 128 ~ 44 93 X 2 90 ;~ 156 X 16 
467 54.23 

2 to 3TH 126 ~ 48 73 X 8 77 / ~~~ 138 % ~9 414 56 . 60 

3BCD 128 ?~ ; 
47 92 ~ 23 108 L~ 170 ~ 7 498 52 . 50 

4 to 6+TH 123 % 87 ~~ 9 82 ~:z 183 % 475 34 . 23 

No t e : Based on each targe t hit be ing counted a s one hit regardless of how many 
rounds hit Lhe targe t~ 

Eight test soldiers fired semiautomatic, seven fired all others . 

TH - Targe t s hit 
'i'L - Targets engaf;ed 

Semi - Semiautomatic 
2BCDC - 2 round burst control device with compensator 
3BCDC - 3 round burst control device with compensator · 
2BCD - 2 round burst control device 
3SCD . - 3 round burst control device 
2 to 31H - 2 to 3 round burst , trigger manipulated 
4 to 6+TH - 4 to 6+ round burst , trigger manipulated 

Table 2-11 

QUICK FIRE 
TARGETS HIT AT LEAST ONCE 

2 . 5 . 5 Analysis 

2 .5.5.1 The analysis of variance based on number of rounds fired by each 
\~eapon configuration detected significant differences in hit probabilities 
among the \~eapons configurations. The Duncan Nultiple Range Test isolated 
these differences , by weapon configuration , as shown in Tabl e 2-12 . The 
weapons configurations in this table are shown in rank order. 
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Significantly I Significantly 
Heapon Higher Hit No Lower Hit 

Conf i guration Probability Sign if i ca n~ Probability 
Than Di ffe r ence 

4 to 6+TM 
3BCD 

Semi 2BCD 2BCDC 
2 to 3TH 
3BCDC 

Semi 

4 to~ +TI 1 3BCDC 
2BCDC 3BC 2BCD 

I . 2 to 31M 

I 2BCDC 
2BCD 

3BCDC 4 t o 6+TM 3BCD 
2 t o 3TH 

2BCDC 
2BCD 

2 tl) 3TM 4 to 6+TH 3BCD 
2BCD 

2BCDC 
3BCDC 

2BCD 4 to 6+TM 3BCD 
2 to 3TI1 

2BCD 
3BCD 4• t o 6+TH 3BCDC 

2 t o 3TH 

4 to 6+nf None None All 

Semi - Semiautoma tic 
2BCDC - 2 rounQ burs t control device wi t h compensa t or 
3BCDC - 3 round burst control device wi th compensator 
2BCD - 2 round burst control device 
3BCD - 3 round burst control ~evice 
2 to 31M - 2 t o 3 round burs t, trigger manipulated 
4 to 6+'Df - 4 to 6+ round burst, trigger mani pulated 

Table 2-1 2 

QUICK FIRE 

Than 

None 

None 

Semi 

Semi 

Semi 

Semi 
2BCDC 

o thers 

STATISTI CALLY SIGNIFICANT DIFFERENCES IN HI T PROBABILITY 
BASED ON ROUNDS FIRED 

2 . 5 .5 . 2 The data on the 4 to 6+TH configur a t ion i s shotm f or information 
only as discussed in paragr aph 1.4 . 3 of t he scope ; 4 to 6+TM data have 
been elimi nated from the analysis . 
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2.5 . 5.3 The semiautomatic demonstrates a significant increase in hit 
probability over all test and control items with the exception of the 
2BCDC. There is no significant difference between semiautomatic and 
2BCDC. 

2 . 5.5.4 An examination of Table 2-6 shows that the semiautomatic con-
figuration hit 101 individual t argets , but scored 150 target hits. This 
was caused by the test soldier hitting some individual targets more than 
once. The firers ,.,ere instructed to fire at each target as long as it 
was visible. An alert firer had ample opportunity to fire several 
rounds at each target . The tota l number of hits per rounds fired for 
the semiautomatic in Table 2-6 is based on all hits on all targets be-
cause each round fired on semiantomatic represents one trigger pull. 
Therefore ; in calculating the hit probability of the semiautomatic con-
figuration, hits per rounds fired and hits per trigger pull are identical. 

2.5.5 . 5 In Table 2-6 the total hits per rounds fired shown for the burst 
control d·evice configurations and trigger manipulated configurations were 
based on all hits on all . tarzets versus rounds fired. The hits per 
trikger pull are based on the number of bursts or trigger pulls that hit 
a target versus the number of bursts fired. 

2 . 5 . 5.6 As shown in Table 2-6, the compensated burst control devices 
consistently achieves the highest hit percentages except for s emi-
automatic in the analysis by rounds fired. The compensator appears to 
have been a critical factor in the hit percentages of the burst control 
device configurations equipped with compensators . The overall hit per-
centages shown in Tables 2-?, 2-8, and 2- 9 indicate that the compensated 
configurations are better than the uncompen·sated. The uncompensated 
configurations, with the exception of the semiautomatic (and the 4 to 6+TM 
configuration) are relatively close toge ther in hit percentage. The d~ta 
seem to indicate that the compensator is essential to the relatively high 
hit percentages achieved by the burst control device weapons. This tes t 
was not designed to detect a statistically significant difference of 15 
percent at a 90- percent confidence level as a £·unction of range or by 
bursts . 

2 . 5 . 5.7 An examination of the data shown in Table 2-6 shmvs that some 
of the USASASA measures of effectiveness did not appear to be discrimi-
nating factors. There \Jas no significant difference between configurations 
f6r the times to fire, bet\Jeen the times to first hit , and between the 
times to shift fire . The total amounts of amnunition expended by each 
weapon configuration also shmJed little variation between weapons con-
figurations. 

2.5 . 5 . 8 It is clear that analysis can be conducted based on the number 
of rounds fired , the num~ er of proper-sized bursts fired, and the number 
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/ -- of all sized bursts fired . A comparison based on rounds fired will bias 
in favor of the semiaut omatic configuration. A comparison based on 
bursts fired will bias in favor of the burst control device configuration 
and the trigger manipulated automatic fire configuration. In Table 2- 11 
a comparison of test and control item~ based on targets hit, i.e., mis -
sion accomplishment, was conducted. All firers had an equal opportunity 
to hit ·each targe t pr es en~ e d. All firers were allocated the same 
amount of ammunition. If each individual target that was hit is con-
sidered as an enemy casualty , then the configuration that had the highest 
hit percentage of individual targets achieved the greatest degree of mis -
sion accomplishment. Table 2- 11 s hotvs that the semiautomatic configuration 
had the highes t overall hit percentag ~ . Based only on this comparison, 
the semiautomatic is the best con figuration . By the same basis of com-
parison , the burst control devices with compensators are better over all 
than the uncompensated burs t control device configurations and better 
than the 2 to 3 trigger manipulated configuration. As shown in Table 
2-11, it is i mportant to note that the 2 and 3 burst control devices with 
compensators achieved a slightly higher hit percentage than. all other 
configurations at 20 met~rs. Twenty meters was the closest range engaged 
by test soldiers . These targets were also the ones which tvere exposed 
for the shortes t amount of time (3 seconds). 

2.5.5 . 9 All the test items fail to mee t the criteri on in that they 
d i d not demonstrate an increase of 15 percent in hit probability when 
compared to the semiautomatic mode of fire . 

2.5.5 . 10 In analyzing all the data obtained in this subtest , the fol -
lowing indications emerge:, 

a . The compensated burst control devices were better than the un-
compensat ed burst control devices. Consequently, the uncompensated 
burst control devices do not have military potential . 

b. The compensated burs t control devices are better than the existing 
trigger manipulated automatic fire. There is military potential for the 
compensated burst control devices. 

PHASE II - DEFENSIVE FIRE 

2.5.6 Obj ect i ve 

To det ermine and compare t he relative effectiveness of each weapon 
configut ation wh~n fired in a defensi ve - fire environment. 
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2.5 . 7 Criterion 

The test i .tems shall demonstrate an increase in hit probability of 
at least 15 percent at 90-percent confidence when compared to the con-
trol items in the defensive firing environment. (item 11, app II) 

2 . So8 Method 

2.5.8.1 Prior to this phase of testing, a new group of 49 test soldiers 
(group 2) was given a 1- hour orientation and demonstration on range pro-

cedu.res, range safety, and conduct of the exercise in accordance with 
USAIB Range Operation and Safety SOP. · 

2.5.8.2 Each weapon in this subtest was zeroed by the individual test 
soldier during Subtest No 3, paragraph 2 . 3.3 . 2. 

2 . 5 . 8 . 3 ~rior to the test soldiers firing, the ciata link was confirmed 
by range operation personnel to insure validity of electrically collected 
data . 

2.5 . 8.4 This subtest was conducted on the USAIB instrumented defense 
facility . Each test soldier fired the course one time using aimed fire 
\vith his ass igned \veapon configuration from the foxhole unsupported 
position. There \vere seven test soldiers per configuration, except for 
2BCDC and 3BCDC. Eight fired 2BCDC, six fired 3BCDC, and seven fired all 
others, for a to tal of 49 test sold i ers. During execution of the course 
each test soldi er was allocated 200 rounds of ammunition. A 12 - minute 
scenario of E-type targets, modified for electrical scoring, was pre-
sented at ranges from 390 meters decreasing to 50 meters, simulating 
an enemy attack. There \vere three to five targets at each range. The· 
targets \vere in tactical disposition and ranges were unknown to the 

1firers. Each target in the array ~as exposed individually at least 
four times in a random presentation. Targe t exposure times ranged from 
3 to 12 seconds. Firers engaged targets as they appeared using the 
mode of fire dictated by their assigned weapon configuration . Target 
engagements continued throughout the scenario or until the 200 roUii.ds of 
amn1untion allocated had been expended. There was only one presentation 
of the scenario. Five test soldiers fired at the same time. 

2 . 5 . 8.5 The firing data obtained from this subtest were subjected to 
an analys is of variance test to determine whether any significant dif -
ferences in hit probability existed between the weapons configurations . 
This analysis was based on the number of rounds fired . 

2 .s . 8 . 6 The follo\-Ting data \vere recorded for each test soldier by weapon 
configurat ion, type targe.t, and range to the target (definitions of terms 
a through i are included in Subtest No 5, Phase I, Quick Fire): 

2- 25 



- / 
~ a. Total number of hits per rounds fired 

b. Number of targets hit 

c . Number of t arget hits 

d. Hits per tr igger pull 

e . Rounds fired per tr igger pull 

f. Total number of rounds fired 

g. Time to fire 

h. Time to first hit 

i . Average time to shift fire 

j . Number of hits on a group of targets - All of the hits. on all 
target arrays presenting·more than one ind ivid ua l target. 

k. Percentage of targets hit vers us rounds fired - The total number 
of individual targets which were hit at. l east once versus the total num-
ber of rounds fi red. 

2.5 . 8.7 The fir ing data obtained from this subtest were compared based 
' on rounds fir ed and bursts fired . The data on bur sts i s provided for 

information only . Ammunition expenditure was evaluated as a factor 
1 bearing on the da ta. ' 

2 . 5 .8. 8 The actual burst sizes of the burs t control device weapons were 
compared. 

f . 5.8.9 The a mmunition expended ve r sus individual targets hit was com-
pared by \o7eapon configuration. 

2 . 5 . 9 Resul t s 

2.5 . 9 .1 The USASASA measures of eff ectiveness wer e summarized , by weapon 
configuration, in Table 2- 13 . 
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Semi 07 . 17 61. 72 

2BCDC 05 . 68 55 66 

3BCDC 05.63 46 52 

4 to · 6+TM 04 . 56 42 55 

2BCD 04.50 45 46 

2 to 3TM 03-.26 41 41 

3BCD 02. 7l 29 31 
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1.00 1004 

1.86 1161 

2.58 923 

3 . 40 1207 

1.89 1021 

2 . 42 1259 

2 . 52 1102 

~{:! 
.1..,~ <lJ 
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4.40 

4.63 

5.15 

5.13 

4 . 90 

4.86 

5 . 10 

<lJ 

<Jo {:! 

5.57 

4 . 85 

5 . 95 

6.98 
"'-Oo.:-

5.81 

5.76 

6 . 44 

<Jo {:! 

. <f . .(,<lJ 

~'V 4,'V 

5.62 

5.62 

6.03. 

6 .17 

6 . 08 

5 .48 

6.29 

*Hit percentage based on the number of t rigger pulls that hit a _target versus total number of 
trigger pulls . 

**The number of hits on a group of targets is based on a l l of the hits on all target arrays 
presenting more than one i ndividual target . 

Note : Eight fired 2BCDC , six fired 3BCDC, and seven fired a l l others . 

Semi - Semiautomatic 
2BCDC - 2 round burst control device with compensator 
3BCDC - 3 round burst control device with compensator 
2BCD - 2 round burst control device 
4 to 6+TM - 4 to 6+ round burst , trigger manipulated 
2 to 31}1 - 2 to 3 round burst, trigger manipulated 
3BCD - 3 round burst control device 

Table 2- 13 

DEFENSIVE FIRE MEASURES OF EFFECTIVENESS 

0 " ~""Q"'<." 0 

':1 vQ. ~ ~ ':1 ~ 
~~ ~.~..,o ~ ~-<, 00 .~..,v<tJ-<,~:"-:~ 

-Q.,.<lJ ~ rr; ~<1J4,'>y"V 

42 6.07 

48 4 .7 3 

36 4 . 98 

'~ 4 3.47 

32 4.40 

34 3 . 25 

28 2.63 



2. 5 . 9 . 2 The number of hits on a group of targets, by range , is shown 
in Table 2- 14. 
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N 
I 

N 
\0 

.I .. 

\J 

! Heapon j Hits on a Group of Targets Total Hits 

I fiQ:on- ____ B ,_&~n ge (meters) on Groups 
r=;=::r~tion 390 340 360 295 290 300 I 250 I 220 180 130 11~ 50 of T~..!.&~_ts 

I 4 t? 6+TN 6 10 8 2 0 2 2 3 1 7 1 2 44 
r-------~--~ ·-----~ ---~-- --+- --~ ~~~~--+- ~~~-- -+----4-~--+ ---~ -----+---- ----~ 

semi 4 3 4 0 I 3 0 0 4 5 14 2 3 ! 42 
--~-- - I 

2BCDC t 0 2 1 2 3 0 3 6 3 12 10 6 48 
-t--- ·- ----~--- ------~ 

3BCDC I 0 2 ~3 1 .0 4 1 I 6 3 8 I ~ 4 3_6 __ --i 

L 2 Lo 3TM o l 2 3 3 3 2 s __ -~ -- _ -~- 2 1 34 

L2BCD 2 3 3 0 1 1 1 I 2 1 14 4 0 I 32 

I - 3BCD - ~- - --- 4 4 0 G-, ·--; 1 4 2 T I 1 1 - -~~--
The number o f hits on a group of tar ~e ts as based :::>n th· ~ number of romv.ls that hit a group. 
Note : Eight fired 2BCDC, six fired ~B CDC, and seven fired all others . 

4 to 6+TM - 4 to 6+ round b•1rs t, trigger manipul a t ed 

Semi - Semiautomatic 
2B8DC - 2 round burst control device \-lith compens.3.tor 
3BCDC - 3 rou11d burst control d:vice \vith compensator 

2 to 31M - 2 to 1 round burs t. trigger manipulated 
iB.CD - 2 round burst control device 

3BCD - 3 round burst control device 

Table 2 -14 

DEFENSIVE FIRE 
NUMBER OF HITS ON A GROUP OF TARGETS 



2 . 5.9.3 The hit percentages based on rounds fir ed as a function of 
range are sho\vn in Table 2- 15. As a factor bearing 1n this data, pre-
mature ammunition expenditure was recorded (table 2- 6). 

I 

( 
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N 
I 

w 
r-' 

Heapon 
Hit Percentages Bas ed on Rounds Fired and By Range (meters) 

Con-
f i gu ra_t ton 390 340 360 295 290 300 250 220 180 130 llO 

Semi 04 .21 04.08 04 . 82 05 . 00 05.05 03 .45 03.26 11.76 09 . 62 25 . 33 05 . 13 

2BCDC 00 . 00 03 . 25 01.23 05 . 00 02 . 97 02. 27 03 . 92 08 . 80 ll.69 11. 21 14.29 

3BCDC 00 . 00 03 .06 03.09 01.52 01.52 01+ . 82 02 .44 10.31 08.ll 11. 65 07 . 55 

2BCD 01 . 43 04 . 26 03.80 02 . 86 00.97 01.16 02.06 .03.19 07.14 18.28 11 . 43 . 
. 

4 to 6+1N 05 . 04 12 .10 01.75 04 . 08 00.00 01.67 02 . 22 05.13 02 . 35 12 . 12 09 . 52 

2 to 3TM 00.00 01.06 01.45 02 . 91 03 . 3() 02 .1.3 02.33 07 . 50 06 . 25 15 . 381 09 . 52 

3BCD oo.oo 03.12 03 . 50 00.00 00 . 78 02. 80 oo.oo 06.33 04 . 55 18.00 

No t e : Hit percentages based on rounds that hit a target versus round s fired . 
Ei gh t fired 2BCDC , s i x f ired 3BCDC , and seven fi red all others 

Semi - Semiautomatic 
2BCDC - 2 round burst control device with compensator 
3BCDC - 3 round burst control device with compensator 

.2BCD - 2 round burst control device 
3BCD - 3 round burst control device 
2 to 3TM -. 2 to 3· round burst , trigger manipulated 
4 to 6+TM - 4 to 6+ round burst, trigger manipulated 

Table 2- 15 

DEFENSE HIT PERCENTAGES BY ROUNDS 

03.57 

Overall 
Hit 

so Percentages 

04.60 07 .17 

07 . 14 05.68 

16.67 05 . 63 
I 

02 .1 7 04 . 50 
! 

. 
06 .12 04 .56 

02.70 03 . 25 

03 . 03 02. 7l 



/ - Individual Targe t Locations at Whi ch Hcapon Has Out of Ammunition (Meters) 
\.Jeapons so 75 100 125 150 175 200 22S 250 275 300 

I I 

1 P.ach , 150 ----
2BCDC 
1 each, ilU 

---- ----- ----- --3BCDC 
1 each, so ----TBCDC 
1 each , so 

-- --
2BCD 
1 each , 130 ---- ----- -- --- ----- -3BCD 
1 each, 130 ---- ----- ---- - -----
3BCD 
1 each , ------180 --- - ----- ----- --- -- -- ---
3BCO 
1 coch, 220 ---- ----- ---- - ----- ----- ----- ----- ----
2 to 3TN 

H-cach, I llO -- -- J __ __ _ ----- --
tQ....31'M 

~ J.ch , llO --- - - --- - ----- --
Lf._;_o 31:-1 

I 1 ·.·a.ch , 110 ---- - - - -- - - - -- --
~ . to 3TH 

1 each , llO 
--- - ---- - ----- --

!f ~0 6+TM 

! 1 each , ll() 
t---- - ----- ----- --

' 
/.,. to f.i+TI1 

~lot e : There \,•er e no occurrences of premat ure am.rnunition expenditure for the 
s~n~ia ut om .:tti c con figurac i on. 

2BC D~ - 2 rou nd burs t con trol device wi th compensator 
3BCDC - 3 r ound burs t control dev i ce t.Jith compensa t or 
2BCD - 2 round burst control device 
3BCD - 3 round burst contr ol device 
2 ~c 311vl - 2 t o 3 round bur st , t r i gger manipula t ed . 
4 to 6+Dr - 4 t o 6+ round burs t, t rigger manipulated 

Table 2-16 

D E F ENSI \~ FIRE IND I VI DUAL 

PREMATIJRE EXPENDITURE OF. M-1MUNI TION DATA 
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2 . 5 . 9.4 The performance of the test and con~ rol ite s was compared based 
on the number of bursts fired for information only . 1This information ex-
pressed in terms of hit percentages, is shmm in Tab es 2-17 and 2-18 . 
Tabl e 2-17 considers only the proper sized bursts fi ed where the 2BCD 
and 3BCD are concerned o Table 2- 18 considers all bu fired by the 
2BCD and 3BCD configurations , regardless of burst 

I 

I 
J 
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N 
I 

w 
~ 

I ' 
.. 

\"eapon 
Hit Percen tages Based on f ul l Bursts By Range (Meters) 

Overal l 
Con- Hit ' 

figura tion 390 340 I 160 L 295 290 300 250 220 180 130 110 50 Percentages -
3 BCDC 00 .00 14 . 29 10. 91 04 . h 00.00 13. GL, 04 . 55 26 . 67 21.74 37 . 50 18 . 75 37 . 50 16 . 60 

4 to 6+TN 09 . 52 38 .00 06.67 12.12 00 . 00 05 .88 07. 69 16 . 00 07.41 38 .10 25. 00 18 . 75 15.06 

2BCD C 00 . 00 03 .5 7 02 . 56 10 . 71 06 . 33 02.44 08 . 51 17 . 54 25 . 00 24 . 53 30 . 00 14 . 63 10 . 35 
-

2BCD. 03.03 06. 82 05 . 56 05.88 02 . 08 02 . 50 04.44 06. 67 12 .82 38.10 17 . 65 04.35 09 . 76 

. 
3BCD OO oOO 08 . 82 09 . 09 00 . 00 02 . 78 07.14 00 .00 23.81 18 . 18 so.oo 14 . 29 10 .00 08 . 62 

14 .81 - ~ 9 ·-
2 to 3TH 00 . 00 02. 47 03 . t. 5 06.82 07 . 94 05.00 05 . 56 17.65 22 . 22 07 . 14 07. 70 

Semi 04 . 21 04 . 08 04 . 82 05 . 00 05 . 05 03 .45 03 . 26 11.76 09.62 25.33 05 . 13 04 . 60 0 7 .17 
-- --- --------·---------

Note : t[it pe rcentages based on the number o f bursts tha t hLt a target versus total number of full bursts fired. 
Eight fir ed 2BCDC, s i x f ired 3BCDC, a nd seven fired all others. 

Semi - Semiautoma tic 
2BCDC - 2 round burst control device with compensator 
3BCDC - 3 round burst control device with compensator 
2BCD - 2 round burst control device 
3BCD - 1 round burst control device 
2 to 3TM - 2 to 3 round burst, trigger manipulated 
4 to 6+TM - 4 to 6+ round burst , trigger manipulated 

Table 2-17 

DEFENSE HIT PERCENTAGES BY FULL BURSTS 



N 
I 

w 
V1 

\.J capon 
Hit Percent ages Based on All Bur s ts By Range (Meters ) Overall I 

Con- Hit 
fig ura t ion 390 340 360 295 290 300 250 220 1.80 130 110 50 . Pe r c e ! 1tag o~ ..... - -- - :.::. - . 

4 t o 6 t-TN )) ~2 38 600 06.67 12. 12 00 . 00 05 o88 07.69 16.00 07 . 41 38.10 25.00 18.75 15.06 
. 

I 

3BCDC 00.00 07 . 69 08 . 33 04 . 17 03.23 11. 76 06 . 06 26 . 47 17 . 65 32 .43 21.05 37.50 13 . 90 
i 

2BCDC \ 00 . 00 05 . 97 02.38 09. 38 05 . 56 06.38 09 . 09 16 .18 21.95 20 . 63 25 . 00 13 . 95 10.59 
" -~ --

2 Ben - ~2.l0 08.00 06 . 98 05. ')6 () l . 82 02.1'1 03 . 85 06.12 13.33 33 . 33 22 .22 04 .35 08.4 7 
>--·---- -- - ------· 

2 to 3 f.N oo.oo 02 . 4 7 03 .45 06 . 82 \)7 . 9.!1. 05 .00 05 . 56 17 . 65 ll~ . 81 27 . 59 22 . 22 07 . 14 07 . 70 
-

JBCD 00 . 00 07. 84 09 .62 00 . 00 02 .04 06 o82 oo .oo 16 . 13 11.11 50 . 00 09. 09 08 . 33 07. 38 
- ·f--

Semi 04 . 21 04.08 04 . 82 05 .00 05 . 05 03 ·' ~ 5 03. 26 11.76 09 .62 25.33 05 .13 04 . 60 07 . 17 
. L- -- --- 1-· 

Note : Hi t percentages based on the number of bursts that hit a targe t versus the total number of bursts fired . 
Ei ght fired 2BCDC , s i x fi red 3BCDC, and seven fired all others . 

Al l bursts - Considers all burs t s fired hy 2BCD , 2BCDC, 3BCD, and 3BCDC weapons , r egardless of burst size . 
Semi - Semiautomatic 
2BCDC - 2 round burst control device with compensator 
3BCDC - 3 r ound burst control device with compensator 
2BCD - 2 round burs t control device 
3BCD - 3 round burst control device 
2 to 3 TI1 - 2 to 3 round burst, trigger manipulated 
4 t o 6+n1 ... 4 to 6+ round burst, trigger manipulated 

Table 2- 18 

DEFENSE HIT PERCENTAGES BY ALL BURSTS 



2 .5.9 . 5 Test soldiers did not ahtays fire full 2 or 3 r ound bursts when 
using the burst control devices . See paragraph 2.5 . 4 . 4, Subtest No 5, 
Phase I , Quick Fire . Table 2- 19 compares the number of full - s i zed bursts 
wi th the number of odd- sized bursts . 
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N 
I 

w 
"--

Odd-sized Bursts 
Total Total Percent Total Percent Percent All I 

t~eapon Total Full 2- round 2- round 1-round 1- round Odd- sized . 
Configuration Bursts Bursts Bursts Bursts Bursts Bursts Bursts 

2BCDC 650 566 - - 84 12.9 12 . 9 

2BCD 568 499 - - 69 12.1 12.1 

JBCDC 393 280 55 14.0 58 14.7 28 •. 8 
. 

3BCD 437 323 59 13 .s 55 12.5 26 . 0 
....___ 

Full burst - ~ full 2 round burst for a 2 round BCD and a full 3 round burst 
for a 3BCD . 

Odd- sized burst - Burst size less than 2 rounds for 2BCD and less than 3 rounds 
for 3BCD. 

2BCDC - 2 round burst control device with compensator 
2BCD - 2 round burst control device 
3BCDC - 3 round burst control device with compensator 
3BCD - 3 round burst :control device 

Table 2- 19 

DEFENSE FIRE 
BURST SIZE DATA ON 2 AND 3 ROUND BURST CONTROL DEVICES 

I 
' 
' 



2o5.9 . 6 A comparison of targets hit by range versus ammunition expended 
by range is shown in Tabl e 2- 20. 
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r---7':"-
Range (mett:;.rs) 

-
\.Jeapon 

I--
Con- 390 360 3 0 300 295 290 250 220 180 130 110 so Total 
figu - A: ny ny TH / 

~! x: Rds[% ~ds% % % TI-y m/ /1/ 
ration Rds Rdsl/rE Rds 1./'i'E IRds AE ~ ds ' Rds !Rds ~ds rE ~ds [/f.E Rds /TE Rds TE 

- . 

~~ K I~ ~~ 
2 / / 

~_{s ;~ % ~ ~ Semi 95 83 98 87 60 99 
5 - 3 .· 

85 87 
3 .·. 

/ 29 .. / M 92 ' 4 J 
104 75 39 ,.. ' 4:., 1004 9 . 45 7 

~ ~ j{s 2 ' 
/;: 

3 . 4 / . 9 /', 5 / % ~<~ 
4_/ 

2BCDC 134 81 123 88 h6 60 30 1.01 _,/ 6~ 88 / 41 1.01 //48 77 / 46 16 70 84 / / 38 1161 8.56 

87 ~ 
3 / 

~ 83 ·Xs 1 / 
66 

1 / 2 8 . % % ~F ~ - 1 3BCDC 97 /~ 98 66 / 28 /-" SE 82 ./ 3 97 /. 38 84 03 53 36 923 9.14 

I ~ 
3 / / Xa ~ 

2 .· 1/ / 
~ ~{s ~ lXs >~ ~~ 2BCD 140 79 94 86 70 

/. 
103 97 94 84 93 35 46 1021 7 .48 ,/ 68 _/ 21 ./ 6 ~ 

. 
0 / 5 / 3 / 3 / 0 1 ./ 0 / 5 /{a x; ~ / { h 313CD 152 /60 143 / 71 ll8 / / 60 107 / 67 l03 3g 129 ./ 6 102 4 - 79 --:39 44 5C 28 33 1102 5 . 09 

0 / 2 / 2 . / 
~ 141 

3 • 3 
149 

5 3 6 / /;; % 2 / /(; 2 to 3TM 144 / 138 // 7') 188 , ... 66 / 71 . 03 70 129 . 80 / 32 64 65 21 / l.E 37 1259 6.98 / 72 43 47 46 

J 
w . 

s . / 2 // 3· ! 2 . • 3 1 o ,/ 3 • 4 ·· 2 z ~ -~ / 2 3 / 
~ - t o 6+TM 119 _. · 67 114 / tglS_? _ _g.Lll20 _ _, / 57 ~13 42 ~4 0 ,-·· 6~135 . 4 . 78 .3lf) 95/39. 66 40 21 . ' 1~49 / '24!tl207 7 . 77 

~ Note : Ba sed on each target hit being counted as one hit r egardless of how many rounds hit the target. 
Ei gh t f ir ~ d 2BCDC, six fired 3BCDC, and seven fired all other s . 

Rds - Rounds 
TH - Targe ts hit 
TE - Targe ts engaged 
Semi - Semiautomatic 
2KCDC - 2 ro und burst control device with compensator 
3BCDC - 3 .round burst control device with compensator 
2SCD - 2 round burst control device 
3BCD - 3 round burst control device 
2 to 3TM - 2 to 3 round burst, trigger manipulated 
4 to 6+TM - 4 to 6+ round burst, tr~gger manipulated 

Table 2-20 

DEFENSE FIRE 
TARGETS HIT AT LEAST ONCE BASED ON ROUNDS FIRED , BY RANGE 



/ - 2 . 5.10 Analys is 

2 .5 .10.1 There tvere no signi f icant dif fe r ences detected between test and 
~ntro1 COni igura f: ~~~§ : ihe ~ hit- pcrcentages-·oas eoon~ rounds f i r::d ... asa-
fu~r ange are shotm 1n Table 2- 15 . The r e lat1vely low h1t per-
centages are attributed to a combination of factors. First, the test sol-
diers were ~equired to fire the defense exercise from the f oxhole ~n­
supported position . Secondly , 13 test soldiers expended all of their 
a~munit io n prior to the presentation of the SO- meter targets, and 10 of 
these 13 f irers expended all of their amn1unition prior to the 110-meter 
targets being presented (table 2- 16) . A factor affecting all firers 
tvas the fact that the tveapon f ores tock became hot and extremely uncom-
fortabl e to hold totvard t he end of t he scenario. A final factor was that 
the 50- meter targets had the shortes t exposure time. All of these con-
ditions contr ibuted to the lmv hit percentages and must be considered 
when evaluating performance of the test and control items . The overall 
percentages are the most meaningful since they include performance over a 
wide spectrum of ranges (SO to 390 meters). This test t-~as not designed 
to detect a significant difference of 15 percent at 90- percent confidence 
l evel a s a funct ion of range . I 

2. 5 .10. 2 The data on th e 4 to 6+TI1 configuration are shown for informa-
tion only . As discussed in paragraph 1.4 . 3 of the scope, 4 to 6+TH da ta 
have been eliminated from t he a nal ys is~ 

2.5 . 10.3 The information recorded on the number of hits on a group of 
targets shown in Tables 2- 13 and 2- 14 shows that the 2 round burst con-
trol device with compensator ach i eved the gr eatest number of hits on 
groups of targets . The 2BCDC configuration performed well below 300 
meters, but per for mance dropped off sharply beyond 300 me t ers . The 
semiaut omatic configuration achieved the t hird highest number of hits on 
groups of targets and per f onnance was relatively uni fo rm at all ranges . 
The 3 round BCD tvith compensator, 2 t o 3TI1, and 2BCD configurations were 
relatively close together but tvell belotv the 2BCDC and semiautomatic in 
number of hits on groups of ta rgets. The uncompensated 3BCD achieved the 
lowest number of hi t s on groups of targets, but performed well beyond 
300 meters. The compensa t ed 3BCD did not perform well at ranges beyond 
300 me t e rs . Thi s ind icates that the compensator may have held down the 
spr ead t-.Jithin each bur st , chus accounting for the bette r performance of 
the uncompensated JBCD at ranges beyond 300 meters . The uncompensated 
2BCD also performed better beyond 300 meter s than the compensated 2BCD . 
This further supports the poss ibility that the compensator kept the 
burst from spreading t.Jhen compar ed to the uncompensated burs ts. Hotvever, 
the number of hits on a group of ta rgets shown in Tables 2- 13 and 2-14 
i s not very meaningful incormation, par ticularly when evaluated by range . 
The groups o f targets do not all have the same number of targets withi~ · 
each group. Their group si~e varied from two to five targets. 
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2.5.10.4 A comparison of the weapons configurations based on rounds 
fired, as shmm in Table 2-15, s howed the semiautomatic achieving the 
highest hit percentage. The compensated confi.guratiots were higher 
in hit percentage than the uncompensated configuratio s . 

2.5.10.5 In comparing the weapon configurations' per ormance based on 
full bursts fired, Table ~ - 17 s hows the compensated bprst control de -
vices achieving higher hit percentages than the uncompensated weapons. 

2. 5 . 10 . 6 An examination of the data sho\m in Table 2-13 showed that 
some of the USASASA measures of effectiveness did not appear to be dis -
criminating facto rs. There \vas )no significant difference between con-
figurations for the times to fi/re , · bet~o1een the times to first hit, and 
between the times to shift fir~ . 

I 
2.5 . 10 . 7 It is clear that analysis can be conducted based on the number 
of rounds fired, the number of proper -sized bursts fired , and the num-
ber of all- sized bursts fi red. A comparison based on rounds fired will 
bias in favor of the semiautomatic configuration . A comparison based 
on bursts fired will bias in favor of the burst control device configu-
rations and the trigger manipulated automatic fire configurations. 

2.5 . 10 . 8 In Table 2- 20 a comparison of test and control items, based 
on targets hit, i . e., mission accomplishment, was conducted. All firers 
had an equal opportunity to hit each target presented. All firers were 
allocated the same amount of ammunition. If each individual target that 
was hit is considered as an enemy casualty , then the configuration that 
hit the most individual targets achieved the greatest degree of mission 
accomplishment. Table 2- 20' sho~1s that the semiautomatic configuration 
achieves the highest ove r a ll hit percentage . Based only on this com-
parison, the semiautomatic i s the best configuration . 

2. 5 . 10 . 9 There did not appear to be a pattern of consistency established 
by any of the configurations. The 2 round burst control device with com-
pensator and the 3·round burst control device with compensator achieved 
higher hit percentages than the uncompensated burst control devices and 
the 2 to 3 round trigger manipulated automatic configuration . The 2 and 
3 round.burst control devices with compensators are clearly better · than 
the uncompensated BCD and 2 to 3 round trigger manipulated configurations. 
The uncompensated 3 round burs t control device demonstrated the worst 
performance with an overall hit percentage of 5.09. These relationships 
shmv the semiautomatic configuration to be the best when evaluated on the 
percentage of individual targets hit. 

2 . 5 .10.10 All of the test items fail t"o meet the criterion in that they · 
do not demonstrate an increase of 15 percent in hit probability when com-
pared to the semiautomatic mode of fi re. 
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•/ - 2.5.10.11 In analyzing all of the data obtained in this subtest, the 
inconsistencies in performance precluded a subjective determination of 
military potential. 

2.6 SUBTEST NO 6, LOW LEVEL LIGHT FIRE 

2.6.1 Obiective 

To determine and compare the re l ative hit probability of each weapon 
configuration when fired under conditions of limited visibility. 

2.6.2 Criterion 

The test items shall demonstrate an increase in hit probability of 
at least 15 percent at 90-percent confidence when compared to the con-
trol items during low level light firing . (item 12, app II) 

2.6.3 Method 

2.6.3.1 During daylight hours 47 of the test soldiers used in group 1 
were given a 1-hour orientation and demonstration on the fundamentals 
of individual night firing, range proce·dures, and range safety in 
accordance with chapter 7, FM 23-71, with changes 1-3, December 1966, 
and the USAIB Range Operation and Safety SOP. This \-las followed by 
daytime instructional firing. These test soldiers fired the same con-
figurations that they fired in the quick- fire exercise. 

2.6.3.2 Each weapon used in this subtest was zeroed by the individual 
test soldier during Subtest No 3, paragraph 2 . 3 . 3 . 2. 

\ 

2.6.3.3 This subtest was restricted to light conditions where the 
targets were visible at a minimum of 36 meters under starlight or moon-

1light without ni8ht vision devices. Available ambient light before, 
during, and afer each firing order was measured with a photometer and 
the light r eadings varied from 2.6 X 10-4 to 7.1 X 10-3 foot candles . 

2 .6.3 . 4 Forty-seven test soldiers fired their assigned \,,eapons ·a · 
total of 30 rounds each from the foxhole supported position. Eight 
soldiers fired the 2BCDC, five fired semiautomatic, six fired 2BCD, and 
seven fired all others. The USAIB instrumented 10\·l level light firing 
facility was us•d. Modified E- type silhouette, electrically scored, 
targ~ts locat•d at a range of 36 meters were used. The targets were 
raised for 3 •eocods, lowered, and raised again for 3 seconds . This 
procedure was repeated until each firer had expended 30 rounds. The 
tar gets were programed to record hits while erect, rising , and falling . 
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2.6.3.5 Prior to the initiation of this firing exercise , a data link 
confirmation exercise was conducted. This exercise was fired by one 
man (test supervisory personnel) as a controlled sample to insure the 
val idity of electrically collected data. 

2 .6.3.6 The firing data obtained from this subtest were subjected ~o 
an analysis of variance test to determine whether any significant dif-
ferences in hit probability existed between the weapon configurations. 
This analysis was based on the number of rounds fired . 

2 . 6 . 3.7 The following data were recorded for each test soldier by weapon 
configuration (definitiomof terms are included in Subtest No 5, Phase I, 
Quick Fire) : 

a . , Percentage of hits per rounds fired 

b . Number of target hits 

c. Hits per trigger pull 

d . Rounds fired per trigger pull 

2 . 6.4 Results 

2 . 6 . 4 . 1 The measures of effectiveness were s ummarized in Table 2- 21 . 

l.-. 
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- / -- Percentage Number Hits 
Number Weapon of Hits Per of Per 
of Con- ·· Rounds Targe t Trigger 

Firers figuration Fired Hits Pull 

8 2BCDC 03 .64 9 06.08 

7 3BCDC 03 . 54 7 07 . 87 

5 Semi 02 . 61 4 02 . 61 

7 2 to 3TM 00 . 85 2 01.69 

7 4 to 6+TM 00 .46 1 01.19 

6 2BCD oo.oo 0 00 .00 

7 3BCD 00 . 00 0 00 . 00 

Range was 36 meters . 

Semi - Semiautomatic 
2BCDC - 2 round burst control device with compensator 
3BCDC • 3 round burst control device with compensator 
2BCD - 2 round burst contro l device 
3BCD - 3 round burst control device 
2 to 3TM - 2 to 3 round burst, trigger manipulated 
4 to 6+TI--1 - 4 to 6+ r ound burst , tr igger manipulated 

Tabl e 2-21 

L<:Xv LEVEL LIGHT HEASURES OF EFFECTIVENESS 

Rounds 
Fi red Per 

Trigger 
Pull 

1.67 

2 . 22 

1.00 

1.98 

2 .58 

1.95 

2 . 29 

2 . 6 . 4 . 2 As i n Subtest No 5, the t est soldiers did not always fire 
full bursts in the BCD \veapons . Table 2· 22 compares full - sized bursts 
with odd-sized bursts. 
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Odd-sized Bursts 
Total Total Percent Total Percent Percent All 

Weapon Total Full 2 round 2 round 1 round 1 round Odd- sized 
lconfigurat ion Bursts Bursts :3ursts Bursts Burs t

1
s Bursts Bursts 

2BCDC 148 99 - - 49 33 . 1 33.1 

2BCD 97 8o - - 17 17 .s 17.5 

3BCDC 89 45 19 21.3 25 28.0 49 . 4 

3BCD 91 51 I 15 16 . 4 25 27 . 4 43 . 9 

I 
Full burst - 3 rounds fired \oltth 3BCD and 3BCDC and 2 rounds fired with 

2BCD and 2BCDC, each burst . 
Odd- sized burst - Burst size less than 2 rounds for 2BCD and less than 

3 rounds for 3BCD. 
2BCDC - 2 round burst control device with compensator 
2BCD - 2 round burst control device 
3BCDC ·- 3 round burst control device \o~ith compensator 
3BCD - 3 round burst control device 

Table 2- 22 

BURST SIZE DATA ON 2 AND 3 ROUND BURST CONTROL DEVICES 

2 . 6 . 4.3 The hit percentages based on rounds fired , on full bursts , and 
on all bursts are shmm in •Table 2- 23 . Full bursts consider onl y proper 
sized bursts where BCD configurations are concerned . All bursts con-
s ider every burst, regardless of burst size. Since all firing for this 
subtest was conducted at 36- meter range, there is no analysis by range. 
The scenario was programed to present the same targets repeatedly until 
al l rounds were expended. Therefore, there were no measurements of time 
to first round and· time to first hit. Since there was one target per 
shooter there to~as no r equirement to shift fire . 
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Hit Hit Hit 
Percentages Percentages Percentages 

Weapon By By By 
· Configuration Rounds Full Bursts All Bursts 

2BCDC 03 . 64 09. 09 OE . 08 

3BCDC 03. 54 13 . 33 07 . 87 

Semi 02.61 02. 61 02.61 . 
2 to 3-:'M 00.85 01 . 69 01 . 69 

4 to 6+1'M 00 .46 01.19 01.19 

2BCD oc.oo oo.oo I 00 . 00 

3BCD oc.oo oo.oo oo .oo 

Range was 36 me t ers . 
Full burst - 3 rounds fired with 3BCD and 3BCDC and 2 rounds 

fired with 2BCD and 2BCDC, each burst 
Al l bursts - Considers all bursts fired by 2BCD and 2BCDC 

and 3BCD and 3BCDC , regard l ess of burst size 
Semi - Semiautomatic 
2BCDC - 2 round burs~ control device with compensator 
3BCDC - 3 round burst control device \-lith compensator 
2BCD - 2 round burst control device 
3BCD - 3 round burst control device 
2 to 3 TM - 1 to 3 round burst, trigger manipulated 
4 to 6+TM - 4 t o 6+ round burst , trigger manipulated 

Table 2- 23 

LO\v LIGHT LEVEL HIT PERCENTAGES 

2.6 . 5 Analysi.:> 

2 . 6 . 5.1 A comparison of the weapons configurations, based on rounds 
fi r ed (table 2- 21) shm11s the 2BCDC \veapon and 3BCDC weapon close to-
ge ther in hit percentage with the 2BCDG slightly higher. In comparing 
these weapons by full bursts and all bursts, the data shows that the 
3BCDC achieved the highest hit percentage in both cases . The 2BCDC re-
mained the second bes t and the semiautomatic was third in all cases . 
Thi s is particularly no t iteable in the full bursts fired by the 3BCDC 
configuration (table 2- 23): In t his case, t he 3BCDC fired the lowest 
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•/ ---- number of full bursts and scored the highest hit percentage , by a wide 
margin, of all other test and control items . 

2.6.5 . 2 Even though the results of this test are based on a limited 
amount of data, the performance of the compensated burst control devices 
further supports the results of the quick-fire and defensive- fire s~b ­

tests • . The semiautomat ic performance indicates that single- shot fire 
is at a disadvantage under conditions of lO\v visibility. The performance 
of the 2 to 3111 configuration may indicate that uncompensated burst fire 
becomes less accurate as the size of the burst is increased. However, 
the limited data and very small differences in performance between both 
the trigger manipulated and uncompensated burst control device configu-
rations do not provide a sound basis for comparison. 

2 . 6.5 . 3 All of the test items fail to meet the criterion in that they 
do not demonstra te an increase of 1> percent in hit probability when 
compared to the semiautomatic mode of fire . 

2 . 6.5 .4 In analyzing all of the data obtained in
1
this subtest, the in-

consistencies in performance precluded a subjective determination of 
military porential. 

2.7 SUBTEST NO 7, DURABILI TY , RELIA BILITY , AND MAINTAINABILITY 

2.7 . 1 Obj ec tive 

2 . 7 .1.1 To develop and reoord limited data relevant to the durability 
of the test items. 

2 . 7.1.2 To develop and r ecord limited data relevant to the reliabilit¥ 
of the test items . 

' 2 . 7.1.3 To develop and r ecord data relevant to the maintenance require-
ments of the test items. 

2 . 7.2 Criteria 

2.7 . 2.1 The installation and use of the test items shall not adversely 
affect the durability of the Ml6Al. (item 14, app II) 

2.7 . 2 . 2 The installation 
affect the reliabilit ~ of 

2.7.2.3 The installabion 

and use of the test items shall not adversely 
the Ml6Al . (item 15, app II) 

and use of the test items shall not substan-
tially increase the operator or organizational maintenance requirements 

of the Ml6A l. (item r 6, ,app II) 

2-47 

.. 



2.7 . 3 Method 

2 . 7. 3 .1 Throughout t esting records VJere maintained r eflecting all 
damage and breakages and VJhether such damage and breakages resulted 
from the installation and/or use of the tes t items. 

2. 7 . 3 . 2 Throughout t es ting records t o~ere maintained reflecting all 
malfunctions and whether t hey to~ere the result of inslallation and/or 
use of the test items . 

2 . 7. 3 . 3 Throughout testing records \vere maintained reflecting operator 
and organizational maintenance support requirements and v1hc ther these re -
quirements were a result of the installation and/or use of the test 
items. Particular attention was given to repair parts requirements . 

2.7 . 4 Results 

2 . 7.4.1 The installation of the burst control devices and compensators , 
did not adversely affect the durability of the r1l6Al rifles. Hm-1ever , 
the; decal furnished tvith· the BCD kit did not to~ithstand normal use. 

2 . 7 .4 . 2 The installation and use of the test items did not adversely 
affect the reliability of the Nl6Al rifles. There \vere no reliability 
failures that could be attributed to the burst control device or com-
pensator. 

2.7.4 . 3 The installation and use of the test items did not increase the 
operator or organizational maintenance requirements for the 1'116Al rifle. 
HoHever, tvhen the compensaeors were r emoveq from the Hl6Al ' s at the com-
pletion of all testing , a carbon buildup was found that VJas no t visible 
\vhen ·the compensators were mounted . This carbon buildup tvas loca ted . 38 
inch from the base end of t he compensator (fig 1). The carbon buildup 
appears not to have affected firing performance. The carbon buildup does 
not come out during normal cleaning of the bore tvitb the compensator 
mounted. This carbon buildup was the result of approxima t e ly 450 rounds 
of firing per compensated weapon. 
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2 . 7 .4 . 4 There were no incidents of damage or breakage of any of the 
test or control items . 

2 . 7 . 4 . 5 None of the malfunctions experienced were attributable to the 
burst control devices or compensators . The types of malfunctions which 
occurred are ~eflected in Table 3-1, Appendix I . A summary of malfunc-
tions and rates is shown in Table 2- 24. 

Number and Type Total 
1-l eapons Malfunction Number Malfunction 

of by Rate 
Confi- FF FC FR FX FE DF Other Rounds Per 

guration Fired 1000 Rounds 

Semi 2 3132 . 638 

2 to 31M 3331 0 

4 to 6+TM 3 3353 . 894 

2 BCD 2 2 1 2·'• " 3092 1.621 

2 BCDC 2 3168 .631 

3 BCD 2 2 I 1 1 3327 1.803 

3 BCDC 1 1 1 1 3065 1 . 305 

*No failure of firing cycle . Sel ector lever di f ficult to move and bolt 
difficul t to move manually •t o the r ear caused by pieces of cleaning 
patch in receiver . (Not counted in rate . ) Seven rifles per configuration 
\o7ere fired . 

Semi - Semi automatic 
2 to 3TM - 2 to 3 round bursts, trigger manipulated 
4 to 6+TM - 4 to 6+ round bursts , trigger manipula t ed 
2 BCD - 2 round burst control device 
2 BCDC - 2 round burst control device wi th compensator 
3 BCD - 3 round burst cont r ol device 
3 BCDC - 3 round burst control device t.Jith compensator 

FF - Fail to feed 
FC - Fa il to chamber 
FR - Fail to fire 
FX - Fa il to extract 
FE - Fail to ej·~ : t 

DF Double feed 

Table 2- 24 

. 
MALFUNCTION RATE PER 1000 ROUNDS 
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2. 7.4.6 The number of full - sized bursts and odd- size bursts fir~d by 
all BCD weapons was recorded . The results are shmvn ·n Table 2-25 . 

I 

I 

I 
J 
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Odd- s i zed Bur sts 

Total Tota l !Percent Tota l Percent Percent All 
Weapon Total Full 2 round . 2 round 1 round 1 round Odd-sized 

Configuration Bursts Bursts : Bursts ;Bursts !Bur sts Bursts Bursts 
' 

I i I 2BCDC J 051 ! 873 - - 178 16.9 16 . 9 i 
i 

919 · I 
i I 

2BCD 789 I - ; - 130 I 14 .1 14 . 1 
' 

l 
I 

3BCDC 687 460 I 101 I 14.7 126 18 . 3 33 . 0 
J 

~ 
' 34 . 0 ' 3fiCD L_ 7 L~9 494 . lll 14 . 8 144 19 . 2 I ~ 

Full burst - A. full 2 round burst for a 2- round BCD and a fUli~und burst for 
a 3BCD. 

Odd- sized burst - Burst size less than 2 roun.ds for 2BCD and less than 3 rounds 
f or 3P.CO . 

2BCOC - 2 r ound burst control device with compensator 
2BCD - 2 round burst control device 
3BCDC - 3 round burst control device t-.lith compensator 
3BCD - 3 round burst control device 

\ Table 2-25 

OVERALL BURST DATA ON 2 AND 3 ROUND BURST CONTROL DEVICES 

.. 



- / - 2 . 7 . 4.7 The decalcomania f or the sel ector lever on all tes t weapons be-
came loose after ttvo exposures to clea~in g solvent . Ho\vever , this did 
not adversely affect t h e durability of the Ml6Al rifle. 

2 .7 . 5 ~nalysis 

2 .7.5 . L There were 
(with the except ion 
of the test items . 

no i ncidents experienced • ~ fl e eting lack of durability 
of the decalcomania), reliability, or maintainability 
Th~ bnrs t control device" and compensator did not cause 

any malfunctions during ta i s t est . 

2.7. 5 . 2 The t est items r equire no more maintenance than a standard 
Nl6Al rifle with the exception of time r equired for installation of the 
burs t control devices and compensators . 

2 . 7. 5 . 3 The decalcomania f or the selector lever is not durable enough 
for normal use . This is a shortcoming . Consideration should be given 
to some other method of marking, i.e., engraving the firing mode posi-
tions. 

2 . 7. 5 . 4 The burs t control devices and compensators met the criteria of 
durabil ity, reliability; and mainta inability . The carbon buildup in the 
compensator did not affect f iring accuracy. However , tests should be 
conducted to determine if the carbon buildup will cause projectile 
ins tabil ity or muzz l e velocity changes and to deter mine how often the 
compensator must be r emoved in order to clean ou t the c3rbon buildup . 

2 . 7. 5 .5 The number of odd- sized bursts fired by the BCD weapons is 
shown in Table 2- 25 . The 3BCD t.Jeapons have a higher odd-sized burst 
figure because there are two opportunities to release the trigger and 
interrupt the firing cycl e : one a fter the firs t shot and one after the 
second shot . There is only one opportunity \vith the 2BCD to let up an9, 
s top the firing cycle . Therefore, inadvertent premature release of the 
trigger is more f requent lvhen f i ring the 3BCD weapons as compared to tre 

12BCD tveapons . This is a characteris tic of the burs t control device that 
must be recogn i zed in or der to be able to des ign effective training 
programs f or a device of this nature . 

2 . 7.5 . 6 The burst cont rol devices do not have a memory capability or 
re- set capAbility that wi ll automatically re-position the cam when the 
BCD posHion is init i ally selected. Because of t his the cam may be in 
a position to fire one round, or two in the case of a 3 round BCD , in-
stead of the full 2 round or 3 round bur st . This s ituation can be par-
tially overcome by the following training procedure : during unloading 
t he procedure should be as follows: 

a . Place the selector lever on SAFE . 

b . Remove the magazine. 
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/ -- c. Pull the bol t to the rear, extracting and ejecting the live 
chambered r ound. 

d. Le t the bolt ride forward, pull it to the rear a second time 
and let i t ride f orwa r d without pulling the trigger. Then , pull the 
bolt to the r ear f or the third t ime and lock it back . 

::'his procedur e Hill se t the cam in position to fire a full burst 1,.,1hen 
the weapon i s re-loaded. l ~ hene ver a 2 round BCD mode is used, fol l ow 
the above ?rocedures, except aft er e j ecting the live chambered round, 
lock the bol t to the r ear. Thi s will result in a full 2 shot burst 
when the weapon is r e - loaded and f ired. 

2. 8 SUBTEST NO 8 , HUl•fAN FACTORS 

2 . 8.1 Obj e cti~ . I 

To de t ermine whethe r t he t est items are suitably engineered from a 
human f ac t or s standpoin't. 

2 . 8 . 2 Criter i on 

The ins t a llation and us e of t he t est items should not adversely 
affect the f irer' s operation of the Ml6Al. (item 17, app II) 

2. 8 . 3 Nethod 

2.8.3.1 Throughout Subtes t s No 3> 4 , 5, and 6 test soldiers t-lere ob-
served and intervieHed a s t o t heir inter action with the test items 
~ -J ith Hhich they t·Je r e a ssociat ed. Areas of observation included: 

a. Difficul ty in selecting the desired mode of fire. 

b. Diff i cul t y in operation of the f iring mode selector switch . 

c. Difficu l ty in determining ~·7 hich mod e of fire had been selected 
tvithout r efer r ing to the decalcomania . 

d . Effects o f the compensa tor with respect to changes in hand l ing 
charac te r is t ics of the Ml 6Al . 

e . Effect s o f the compensat• )r with respect to increased noise 
level. 

f . Ef fect s of t he compensa t or wi th r espect to sight recovery ~ime . 

g . Arrangement o f t he s e l ector switch . 
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2 .8. 4 Results 

2.8.4 .1 A total o f 35 test soldiers \vere intervie\ved who had fired the 
burst control device weapons . Out of the 35, seven test soldiers fir ed 
both compensated and uncompensated weapons. Fourteen fired onl y com-
pensated burst control weapons and 14 fired uncompensated burst control 
device tveapons. 

2.8 . 4 .2 Al l 35 test soldiers stat ed that they encountered no diff iculty 
in selecting the desired mode of f i re with the selector switch . 

2 . 8 .4 . 3 All test soldiers interviewed stated that they had no difficulty 
operating the selector switch . 

2.8.4.4 All test soldiers s tated that they knetv tvhich mode of fire had 
been sel ected without looking at the decalcomania . 

2 . 8 . 4 .5 Four teen test soldiers, Hho fired the burst control device 
weapons equipped with compensator , s tated that the compensator did no t 
noticeably change handling characceristics . 

2 . 8. 4. 6 All tes t soldi e r s \vho fired the compensated tveapons reported 
tha t they were unable to detect any differences in noise level between 
the compensa t ed and uncompensated Ml6Al rifles . 

2 . 8 . 4 . 7 The test soldie r s who f ired the compensated ~'eapons could not 
state positively that sight recovery was improved or degraded by the 
compensator. 

2 . 8.4.8 The present selector switch allows· it to move through 360 de-
gr ees . in e ither direction. Tes t soldiers were asked what they would 
recommend for the selector sequence of the mode o f fir e and the direc- . 
tion of rotacion o f the selector Stvitch. All possible combinations of 
arrangement s of modes o f fi re are sho\vn in Figure 2 . The existing SAFE 
position was not changed in these combinations because of the s a fety 
probl em that would be associated \vith re-train ing soldie rs already 
trained . on the Ml 6Al ri fle . Thirty test soldier s agreed that the modes 
of ~ire should go from SAFE to SENI , to BURST , to AUTO (E , Figure 2) . 

Their rationale was the s implicity af~rded by go ing from the least 
volume (SEHI) to the most volume (AUTO) of fire· in one direction of 
rotation . These same test soldier s s tated that a mechanical stop should 
be -at the last ::code of fire in r otation (full AUTO) to prevent inadver-
tently r otating into the SAFE position. They also agreed that t he 
direction of rotation should be in the opposite direction to r e t urn t o 
the SAFE position with a mechanical s top at SAFE to prevent inadver -
tently r otating gast SAFE into full AUTO. Five test soldiers sel ec t ed 
t he arrangements as s hotvn in A and B, Fi gtlr"! 2 . t:he rational e f or 
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I 
selection B was t hat less re-training would be involved by addino the 

' 
. 0 

BURST mode without changing the exis ting arrangement . 

Auto Semi Burst 

Safe A Semi Safe 

I 
B Auto Safe c 

Burst 
J Bu~st semi 

Auto Semi Burst 

Safe 0 Burs Sa f e E Burst Safe F 

. 
Semi Auto Auto 

I 

B thru F - Choices of combina tions of positions f or modes of fire. 
A - ~ xistin g arrangement . 

1 test soldier selected combina tion A 
~ test soldiers sel ected ~o mbina tion B 

Auto 

Semi 

30 t es t s oldiers sel.ected ~ombi nation E 

Figure 2 

POSSIBLE POS I TIONS FOR MODES OF FIRE 
ON Nl6AJ. HITil BURST CONTROL DEVICES I NSTALLED 

2 . 8 .4 . 9 The tes t s oldiers all stated t hat they \oJould tvant to retain 
the full AUTO capabil ity, even if they had a burs t control device of 
2 or 3 rounds . The consens us tvas that there are times vJhen ful l AUTO 
would be desi rable even t hough inaccurate fire resulted. An examole 
given 1.-1as re turning fire \vhen ambushed, since they fel_t that a large 
volume of f ire in the gen·e r a l direct ion of the enemy ambushes :.1Hl re-
duce the enemy 's accuracy momentaril y while the ambushed unit deploys 
to coun t er the ambush. 
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2 . 8.5 Analysis 

2.8 . 5 . 1 The test items meet the human factor criterion . However, in 
any future decision to adopt a burst control device, consideration must 
be given to location of the firing mode positions and their relative 
positions. 

2.8 . 5.2 During testing, the test officer and test NCO observed that 
the ability to select the desired mode of fire with the present designs 
of the selector lever may be di fficult under conditions of soldier stress 
and/or darkness . The comments of the test soldiers concerning mechanical 
stops appear to be valid and should be given consideration. 

2 . 8 .5 . 3 Although not a ~ro blem related to burst control d~vices, the 
test supervisory personnel no.':ed that in the defensive fire automatic 
fire for both trigger manipulated and burst control configurations the 
forestock of the Hl6Al rifle became very hot . After approximately 140 
rounds fired in 8- 10 minutes the test soldiers kept shifting their grip 
on the forestock because of the discomfort caused by the hot forestock. 
The. effects o f t.his situation on accuracy \.Jere not objectively measu~ed , 
but the hot f ores tock did not add to performance . 

f 
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Figure 1 

~ 116Al Rifle with Compens ator a nd BCD Installed 

Legend 
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Figur e 3 

2- and 3- shot Cams 

Legend 

A - 2- s hot car:l 
13 - 3- s hot cam 
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?igure L. 

Compens ator, l"op Vie\" 

L cgt ~ nd 

i\ - Lock nut 

R - Comp l..!n saLo t: 

L- '5 



~ ~:] 

tt_1l 

A 

i 1Tf11TfJi'ITIIIl rn lllllJilll t 11 r 1111 1 11 1 111 \ 111 \ 11 1 p \1 p ~ 
1 11 . · 21 ~filLU l l i. ~ 3 Wt,Q~ Ui U.:W 

Compen<;aror , i)ot tom Vie\v 

Legend 
1\ - Lo ck nut 

!~ - Compc:nsat,,r 

1- 6 



<:orr.p ..?nsator Cnmparcd t0 Stand<!nl ~I I 6:\1 l l.~sh Suppl"<!:;so r , 

Tnp \ ' i t' H , Attach ed ln m (,A I lla rn·!" 

i,cgc nd· 

A - L onp,' n :-n Lo1· 

B - St:md:1 r d :-il 6Al ilosh :; •. pp:- ,.s,.;"r 
f. - :1! 61\ i barrl'! ,.; 

j - 7 



A B 

F i g ur~ 7 

Legend 
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H 
I 

...... 
0 

T)eapon 
Configuration 

2 BCDC 

2 BCD 

2 BCD 

3 BCDC 

3 BCD 

3 BCD 

3 BCDC 

2 BCD 

2 BCD 

Semi 

3 BCDC 

2 BCDC 

Semi 
-

Sub-
test 

No 

1 

1 

1 

1 

1 

1 

4 

4 

4 

4 

4 

4 

4 

Rounds 
Fired 

at Time of 
FF FC 

Malfunction 

c:::lOO 

c:::lOO 

c:::lOO X 

<too X . 

<:100 X 

<:100 

<200 X 

<:200 

c:::200 X 

<:zoo 

<:200 

<:200 

C:::200 

r 

Type of Ma l function 

FR FX FE DF Other 
Cause 

Short recoil fai l ed to 
X cock weapon. Re- fired 

and found OK 
Short recoil failed to 

X cock weapon. Re- fired 
and found OK 

Defective magazine 

Magazine improperly 
loaded (long round) 

---..,__ Magazine improperly 
loaded 
Short recoil fa iled to 

X cock tveapon. Re- fired 
and found OK -· 
Magazine not fully 

seated 

Bolt diffi-
cult to re- Dirty chamber 
tract to clear 
weapon -
Selector IP~eces of cleaning 
lever diffi- 'patch in receiver 
cult to move 

Bad round , primer 
X full v indented 

X 
Bad round, primer 
full v indented 
Bad round, primer . 

X fulJ.y indented 

X 
Bad round , primer 

I __ _ __ t_l.l_l!L_!.ndented 

Data continued on next pnge 
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• l-' ..... 

ot r .. 

--
Rounds ---

Type of Malfunction 
I -

~.Jea p on Sqb- Fired 

I Configuration at Time of - - -
test 

Cause 

No Malfunction 
FF FC FR FX FE OF Other 

I--· - -- - --r--- - ~ --- - - -
3 nco 4 <:200 X I 

Magazine not fully 

·- - -r-- f-
seated 

3 B: ~ :.' 4 <! ~ () ;1 X 
Bad round, primer 

- ·------·- - fully indented ·- --
5 

' 
2 BCD !Phase I <.; 300 X 

Im~rope•ly ins~alled 

1---· 
firin;; pin 

3 BCD 
5 I Insu: ~ i cient lubrica: ·· 

< 300 
~hase I I 

X tion on bolt face. 

- · . Re- fired and found OK. . . -~ · . 
5 4-6+ ~5oo 

.Magaz ine improperly 
iPha~e n 

. X 
loaded 

5 I 

4 - 6+ Phase TI <500 I X 
Magaz ine improperly 
loaded -- .. 

5 
3 BCD 

Pha~e ~ i· 
<500 ·-r-- X 

Magaz ine improperly 
load ed 

4- 6+ <soo 
Magazine improperly 

Phase II X 
i loi.ld ed 

5 

I 
-

2 BCD Phase II <soo X 
Hagazine improperly. -

- · -- loaded I -
I 5 I Weapon would not eject 

3 BCDC ~hase II 
<400 I X spent cartridge. 

---------·· ·- I Weaoon sent to repair .1 
Legend : 2 BCD - 2-round burs t control device 

2 BG0C - 2- round burst control device 
with compensator 

< - less than, i.e. , <lOO is less than 100 rounds 

3 BCD - 3- round burs t control device 
3 I3CDC - 3-round burst control device 

with compensator 
Semi - semiaut9matic 
4- 6+ - 4- to 6+- round bursts of trigger 

manipulated fire 

FF - fail to feed 
FC - fail to chamber 
FR - fail to fire 
FX - fail to extr act 
FE - fail to eject 
OF - double feed 

Table 3- l 
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I tem Source 

1 USA IS 

2 USA I B 

3 USAIB 

4 USAIB 

H 

~ 5 USAIB 
t-' 

6 USAIB 

7 USAIB 

8 USAIB 

9 USAIB 

APPENDI X II. TEST FINDINGS 

Cri t eria 

All test and control items must be in the proper con-
dition for testing . 

Applicabl e 
Subtest Remarks 

2. 1 Met . See para 
2 . 1.5 . 1. 

The test and cont rol items must function properl y . 2.1 Met . See para 2. 1.5.5 . 

The average extreme spread of the lot of ammun i tion 2.1 
used during testing shall not exceed the accuracy 
standards for acceptance testing. 

The signature effects (flash, smoke, dust, and sound) 2.1 
of the t es t items with compensator shall not exceed 
that of the control items . 

The burst control devices ind compensators must be 2.2 
safe for their intended use t.Jhen operated in all __ 
available modes of fire. ~ 

All test sold iers shall be sufficiently, trained to 2 . 3 
use both the test and control items properly~ 

All test soldiers shall be familiar with each weapon 2.3 
configuration being tested and each mode of fire to 
be used during testing . 

All test soldiers will have established their indi-
vidual zero for the weapons they will fire during testing. 

The average extreme spread of the test items shall be 
equal to or less than .that of the control items when 
fired by representative test soldiers in the prone 
supported and standing positions. 

2. 3 

2.4 

Met. See para 
2.1.5.7. 

Me t. See para 
2 . 1.5.7. 

Met. See para 
2.2.5. 

Met. See para 
2 . 3 . 5 . 

Met. See para 
2.3 . 4.3. 

Met. See para 
2.3.4.2. 

Not met. See para 
2 .4.5 .1 , 2 . 4.5 . 2 , 
and 2. 4.5 . 3 . 

• 



_ It ell! Source 

10 USASASA 
(Letter, 
At-1XAA-CD,, 
16 Dec 71) 

11 USASASA 
(Letter, 

ANXA!\- CD , 
16 Dec 71) 

12 US!\SASA 
(Letter, 
AMX..A.A -CD, 

H 16 Dec 71) 
H 

I 
N 

13 USAIB 

14 USAIB 

15 USAIB 

16 USAIB 

17 USAIB 

Criteria 

The test items shall demonstrate an increase in hit prob-
ability of at least 15 percent at ~ 90-percent confidence 
when compared to the control item ~ in the quick fire en-
vironment. ~ 

The test items sh~ll demonstrate an increase in hit prob-
ability of at least 15 percent at 90- percent confidence 
when compared to the control items in the defensive 
firing enviro~men~. 

The test items shall demonstrate a~ increase in hit prob-
ability of at least 15 percent at 90-percent confidence 
w~en compared to the control items during low level 
light firing. 

Th~ :nuzz!_~ flash of the test items l -~i th co·~~ll!L"!_tor l 

sh~l_l n:>t exce~c! -~hat of the .control item§_!. 

The installation and use of tha test items shall not 
adversely affect the durability of the Nl6Al. 

The installation and use of the test items shall not 
adversely affect the reliability of the Ml6Al. 

The installation and use of the test items shall not 
substantially increase the operator or organizational 
maintenance requirements of the Ml6Al . 

The installation and use of the test items should not 
adversely affect the firer's operation of the Ml6Al. 

Applicable 
Sub test 

2.5 
Phase I 

2.5 
Phase II 

2.6 

2.1 

2.7 

2.7 

2.7 

2.8 

Remarks 

Not met. See para 
2.5.5.9 . 

Not met. See para 
2.5.10 . 1. 

Not met. See para 
2 . 6.5.3. 

Met. See Item No 4. 

Met. See para 2.7.5.1. 

Met . See para 2.7.5.1 ~ · '----- -

Met. See para 2.7.5 . 2. 

Met . See para 2.8.5.1. 



APPENDIX III . DE FI CIENCIES AND SHORTCOMINGS 

Deficiency 

None 

Shortcoming 

A lack of dura-
bility of tha· 
decalcomania, part 
number GX-6039 of 
the burst control 
kit. This was 
noted during 
cleaning of the 
rifles and during 
normal use 
throughout 
testing . 

1. DEFICIENCIES 

Suggested Corrective Action 

2 . SHORTCOMINGS 

Suggested Corrective Action 

Use engraving to mark the 
selector l ever settings . 

III-1 

Remarks 

Remarks 

ThroughQut testing the 
decalcomania became 
loose . This was caused 
by the adhesive surfaces 
of the decalcomania be-
coming unglued during 
normal field use and 
cleaning of the rifle. 
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APPENDIX I V. MAINTEN~JiCE EVALUlliON 

No t used. 
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APPENDIX VI. A BBRE V !_~TIONS 

1. BCD - Burst control device 

2. Ml6Al - Rifle, 5 .56-mm, Ml6Al 

3 . MPT - Military potential test 

4. Semi - Semiautomatic 

5. SOP - Standing operating procedure 

ElaltJation 6. TECOM - us Army Test and Command 

7. USAIB - us Army Infantry Btrd 
I 

8 . USA IS - us Army Infantry School 

9. USASASA - US Army Small Arms Systems Agency 

2BCD - 2 round burst control device 

3BCD - 3 round burst control device 

2BCDC - 2 round burst control device with compensator 

3BCDC - 3 round burst control device with compensator 

2 to 3TM - 2 to 3 round burst, trigger manipulated 

4 to 6+TM - 4 to 6+ round burst, trigger manipulated 
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