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ABSTRACT

{n The LWL Tunnael Weapon was evalusted i{n the Republic of Viet Haa
during July through October 1969, Tha rasults of this evs® :ation indicated
that the vespon systeam was wall veceived primarily because the low firing
poise permitted use of the weapon without giving awiy the user's position,
In sdditfon to fts tunnel explorstion rols, the vaapon vas uaed f{n ambush
eityations end in search and destroy operations. Because of thia, ths
weapon is now designated tha Quiet, Special-Purpose Ravolver (QSER),

u) Befora consaduration could ba given to gquantity procurement, (¢ was
neGelsary Lo correct any veapon and assuniticn deflclencies noted during

the BVN evalustion, particularly those reported as ssmmunition wmisfires,

(v T™he objaccivas of thin wogrem wera to deterwin2 the causes of uie=
fired and malfunctions of the Quiat, Speclel-Purpose Revolver and its J eoo"
cietad low signature, multi-projectile smxunition: to madify or vedesign
ceaponatte to effect nacessary corrsctions including testing of all components
to sdsure veliedility of corrective sctien) and to modify weapons and fabrie
cate aammunition for velisbility testing by USALML,

(V) The effore expended under this contrect revesled that the majov
ceuses of the miafires vars the marginal firing pin energy and the combination
anvilepeimor derign of the amaunition, A sacondary oz helpai apring was
sddad to the weapon's malnepring that provided s 50% increasc in firing pin
energy and eliminatod mainepring dagradation, The aruunitlon was redesigned

with fover pavts and the priewr vas repositionad and exposed &t the base of

14t
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the round for diract comtact by the firing pin 48 in conventional amaunition,
These design {mprovaments vesulted {n not & single zisfira throughcut the
davelopmant, Gasurance, &nd &ccapiénce tasts dssociated with this program.
(v) Numsrous other deaign improvemants were incorporsted inco tha weepon,

ammunition and holster asgpembly. At the completion of the progrem, iaproved

wespons , improved holeter acsemblies, 2nd {mprowed smmunition coaplete with
packaging were delivered for further usar teats, ‘
¢} A saries of firing tests were conducted by LWL to svaluste the reli-
ability and affactiveness of the QSPR and 4mxunition, Analyses of the dara
showed the reliability of che weapon and @mnunition to ba good &t thie

stage in the developnant and that the QSPR offers considereble lechalicy

improvement over both the calibar .38 revolwsr &nd the calibar 43 pistol

inasde tha canges of futavwst,

iy
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REWORD

W) This work was cenducted for the USA Land Werfare Leéboraiory under
the terma of Contract No, DAADOS-70-C-0270, This report relates all efforts
authorized under the terms of this contract, The task perfomed under the
basic contract wes to determine the causes of emmunition misfires &nd mal-
functions end to affect remedial action to eliminate same. A modification
2f the basic contract included the fabrication end tasting of various barral
configurstions to yleld the optimum hallie jic dispereion. A furthar coetract
modi fication provided for fabricetion of ¢dditional weapons and holetace and
sedificetion of existing wedpons and ammunition,

{u) Teale Ho. 3, 6 and B8 of Contrect No, DAADOS-71-C-0270 providsd
s«nvirousmnerl tewtes, corrective tévork, additional enviconmzntal tests and

cormactive tevork of reasining QSPR eanunition,
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T.(C) DIscussion

{1} A, Background

{u) The Quist, Special~Purpose Revolver (QSPR} is a balancad,
compsct, gineshot, cylinder-loaded, exposed<hammer, selactive=doublae~action,
sodified Smith and Weeson .44 Maguum revolver, It fires a special cartridge
containing 15 high deanaity pellets at & sound level comparabls to the
silencad .22 calider pistol, This multipelilet éartsidge fmproves ic»
effectiveness since the shot pattern is similar to that of a shotgun. Ita
low signature characteristic couplad with fts high density multieprojectile
cipability render it highly effective in quick response, close=in tactical

situations,

W) This wveapon system was ‘valuated in the Republic of Viet Nam
during July through October 1969, The results of this eveluation indi-
cated that tha wedpon system was well received, primarily because the

lov firing noise permitted usa of the weapon without giving away the usec's
position., Its multiepellet cartridge afforded effective fira capability in
those situations whare there was no time for point or aim fira and wes thus
found to be ideally suited for ambushes, Respondents particularly liked

to use the Qospon when bunkers, houses and apider holes were encountered

. on sesrch and destroy opecrations. Its small size enabled tham to reach
_Quickly around cornars and {ire without exposing more than a hand and arm,
f\‘s'eepahtIKCy had a beneficlal psychological cffect un cespondents, end

they teported Lt was possible to clear such aress much mora vapidly with tha
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QSPR than with a rifle., Several comments were reported tha. this weapon
system would be fdeally suited as & survival waapon for afrcrews and
Special Forces personnel,

W) Before consideration could be givin to quantity procurement,
it vas necessary to correci any weapon and ammunition cefici{eacies noted
during *he RVN evaluation, particularly those reported as ammunition mise
fires, In addition, numerous user comnents regarding possible improvemente
to the system were worthy of consfdwiativ.,

(V) The objectives of this program wers to determine the causes of
amnunition misfiree anu malfunctione; to modify or redemign components to
effect necessary correctiuns lncludiuéAteattng of all “omponents to wasure
veliability of corrective action; and to modify weapons and {abricate
ammunition for reliabiiity testing by USALWL, The progrsm wae divided into
taree phaset,

(v Phase [ {ncluded the deaign avaluatfon to determine toe causes
of the .swunition miafives and malfunctions Ind to ¢ilect remedial action
Lo aliminite same. Other design condiderations were dirrcled towerd [m=
proved ammunition sealing techniques, Improved weapon and ammunition protecs
tive {infshes, an [mproved holster and cartridge carrivr Jesign, & proved
lathality capabiliey of the @munition and the addition of a lanyard tetaining
ving to the weapon, At the concluaton of Phase 1, 200 impraved ro-mds were
fabricated amt test {tred for design assuranie testy,

) Phase 11 incluwed the fabrication of 112Y additional rounds,
123 For final acceptance test [irdngs at this cuntractns's facility, and

1000 for {inal delivary to USALWL,
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N | Fuase III inciuded the fabrication, test end evaluation of thres
barrai configurations to establish the cptimum design for the desired bal-
iiscic dispersion,

) an extanded acops of work was gprovided ts fabricate additional
weapons and holaters end to perform design alteration and rework of wed pons
and semunition siter USALWL rveliability tesis revealad malfunctions. After
cotraction of these deficiencies, ssmples of ammunition and weapone were
subjected to environmental tests, The presence of moisture in the emmunition
irdicated sdditicnal waterproofing to ba neceasdary, The corvection wos made
and verified by additional environmental tests, The balance of ammunition
on havd wea theu vervected ami delivered tu the USALQL;

(U Folluwing 10 a detailed discussion of the wsapon systems
deficiancisn vrevoaled av & vesult of the effort expended under the contract,
along wicth the rasulting design lmprovements, Thoee Lmprovemwnts -associated
with the revolver, awmmunition and holster are presented vespactively along

uich & digcussion on lethality investigitions end & section including test

déta.
(v} B. PRaevolver Bvaluation &nd Design lmprovemeats
) Ten CFP Wsapons (Modiffed Smith and Wesson .44 magnum revolvers),

Pigurs 1, wwe carefully sxamined to ascertain ony obvioua faults ot dise
trepencios 2 @ reuultAof wanufacture, gosembly, or use fn the fleld, that
ndy heve contributed ts amwnition misfirea experienced during the RVN
evaluation. Considersbla mushrooning of the firing pin was quite evident

and conssquantly the firing piln protreeion above the hraech face was signifi-

cantly undar tolerance. In addition, brirelling of the weapon's frama at the
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breech face ixisted on all ten waapons as & result of round setback forces.

It was fwrther observed that the mainspring tensioning screw was ot seated

oa &1l ten weapons, but had either becoue loose or was backed out intentionally
&0 Acﬁicvc & lover trigger pull, The backing off of this spring tensioning
vckew would significantly degrade firing pin energy.

{u) Tha availeble firing pin energy was messured for each weapon with
che aid of & rimulated round, copper crushers snd an original Smith end Wesson
firing pin, Tha mainspzing tensioning screv was fully seated in all caves znd
& muszle~up weapon orientution wae employed since this orfentstisn yislded the
\sart cepper crushar {ndsntaiion depth and represented the minimum energy level,

Similorly, the double action wode of waspon operation vas &leg employed sxclue«

tively. Tha ainimum and maxinum eopper cru.hav {ndentation depthe recorded for
the ten wearone, Figr 2 2, corvespond to firing pin energy lavels of 11.0 amd
31.5 inch oumues vespectively., Also indicated is the manufscturer's energy
requirement to teliahly fire the Mo, 1 1/2 ewsll pistol primer (used in the

" exiaring smmunitlon) snd the No. « 172 lavee pdetol primer (vead in etendacd
JGh nagnen ecernition), It becema quita obvious that some of tha we&pona
axhibited 2iring pin enarglee conclderably below that requised to veliably fire
the No. L 1/& priswr, sveu with the mainsyeing tensioning sceew fully seetad,
and neglecting tha additionel enaergy -00¢ absorbed fn #zcelerating the anvil
ﬂnco the priser., (See section on arsunition), It therufore became ressonabla
to assuaa thag thase lov firing pic ensrgy levels could have been resocnsidle .
for samunition misficas, particularly, Lf the weinepring toncloning screw had

beon backed out to achisve & lover trigger pu'’
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)] New unused cainspringes vere secured from Smith and Wesson and
enetgy levels were recorded for eix of them, in & single wvespon, and under
{dentical conditions as before. %hese values are alsc prevented in Figure 2.
Note thac the significently higher energics from these new eprings &ll exceed
-the energy raquirements for the large pistol primer. It vas concluded at this
point that the mzinsprings in tha ten GFP weapons had definitely experisnced

& degradation. It wae furthev thecrised that severe hasmer rebound fould causa

this detrimental effact by exsrcising the epring at an extremsly high rate,

Hasmar tebound was known to be prevalant because of tha reversing action of the
auvil vichin the round itealf, At tha cnset of firing, the envil is first
ériven forwerd into the primer by the impect of the fizring pin, Upon round
initiation the savil is than thrust resrvard to {te initial statfc position,
It 40 this rearward moverant of tha anvil agsinet the firing pin that {s

responaible for the hamser rebound phenoaana. Subsequant high speed motion

pictures of the mainapring and hammer movesants during fir{ng substantialed
that the hornmer vabounds all the way back in ,003 reconds and i{mpacts the
veepon freme, Howaver, when compared to the .24) inches of spring travel, a
: spcing valocity of 6,9 feet par second was roalised., Thus, it becsms obvious
that the spring velocity durdng hammer tebound was velstively low, and not o
significant factor {n spring dagrsdation. It was furiher obaerved, however,
that noticeable epring oscillation cccurrad after the hammer fmpacted tha

waagon's fraza, It ie belisved that thess oscillations occur as a result of

B

the uinetic energy ramsining {n the spring aftar the hammer hes {mpectsd the

frame,
: {v3 Concurrent analytical studies indicated that {uily seating the
; epring Censloning screv resulted 4n such @ high {nitiel preelowd, that the
¢
' .
('R
e
£e !
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spriag was befng otressed beyond its yield point when the hamesr £8 fully

cocked against the frama (point of maxisum spring deflection). These snalyticsl
results were rubsequently verified experimentally., Three new unussd mainsprings
wete individually installed, again ia & single weapon with spring tensioning
-‘ctcv fuily scated, and dry cycled by hand cocking the hammar until it contacted
the frame 100 timas each, Inergy wmeasureneant, both before and afcer cyciing,
indicated the firing pin energies of thase three springs ware degraded 13.5%,,
23,0%, end 37.0%; vespectively. Thus, it was conciuded that a portion of the
energy loss axperiencad in the ten GFF weajons can be correleted to the fact
that the springs were overstressed initially, Furtherwore, edditional stresses
induced into the spcing Jue to hammer rebound (as computad from motion charece
tc;lsttcn obaerved from the high spead aotion pictufoa) could hava had a further
progrecsive degrading effect.,

(u) Continued exparimentation ravealed that Lf the spring tensfoning
screw tus restricted such that the springs ware not ovarstressed initiglly, then
no energy degredation occurred due to dry cycling., Howaver, in sc dolng; the
evailable firing pin energy was of the magnitude of 22,5 fach ouncea, end afforded
isttle exmoae of tha 20 inch ounces required to reliably fire the Ho. L 1/2
primar, Sfuch 2 emall safety factor on firing pin eneryy was coasfdarad fncome
patible with the primary objsctive of this program, namely to inctease round
futctioning reliability dy clfminating mtsfires,

)] Conaequently, & dual spring installation wvas dusignad consisting
of the original mainspring with limited preload so as ot to be oversiressed,
and an additional emall compression spring placed betwsan the mainspring and
wapon handgrip frame as shown on the folloving page. The resulting ftring

pin anargy of 34,0 Inch ounces, attridbutable to this wecondacy or helper spring,

—— s
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SECONDARY

g HANDGRIP FRAME
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1

tepresonts a 304 energy increase &nd effuctively provides a significent safety

factor over the 20 fach ounces required, Subssquant monitoring of this im-
proved duidl «pring installetion through repasted dry cycling and actusl live
2izing tasts revealed no apring enargy degradetion whatsoaver, Also of
axtieme Lmportanca is the fact that not a4 single wisfire occurved throughout
this prograa with the advent of the dual epring instaliation and other ammunie
tion design lmprovamenia discussad leter in this veport.

3 ™0 GPP waspons ware modified to accopt this dusl spring instale
lation, AR the seme tine, a hardeaned eteal insert was installed &n the breech
face on o of them, to prevout brinslling due to gound eeeback forces. Con-
gurrent emmaition laprovessnts parmitted the removal of the suzhroomad firing
pias end these vere repieced with standacd Seith end Weason firving pins (Sae
gsction ont amowunitinn). Barly taeéting with the lncreased firing pin energy
peoduced a few ainor primer punctures, neceositating & slight reduction in
fiviag pin protrusion and end vadiua configuration, These tw modified weapons,
decignated a» a primary and eecondary wsapon, wate used for all aubsequent

devalopuent end assurance tests, A few waapon problems avose during the
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assurance tast of 200 rounds but were subsaquritly corrected, Thesu problems
sre fully discussed in Appendix B,
W) Various protective finishas for the weapon were investigated to
improve the corrosion and wear resistance afforded by tha cxtat:lnk weapon .
blusing. A black Teflon=S' coating wes selected as the moat promising and this
finish vas applied to all internal and axternal surfaces of a .38 special
revolver {nat associated with this program) for evalustion. reflon-s. is a
non=stick, self-lubricating, easy to cleen, ruset resistsnt, protective finish,
ficst applied and subsequently cured by oven baking., Evaluation of this
finish {ncluded weapon test firings, and subjection to corvosion {nducing
environmants, The Te!lon-s' coeting was tcmarkably easy to clean and sxhibited
superfor tust prevention qualitieo as opposed to othar ruvolver finlshes., Thus,
the ?oilonﬁs' coating was salected asv the improved protaciive finish for the
Quiet, Spacial~Purpose Revolver,
) At the concluaion of this basic progrem, four new weapuns ward procumsd
from 3mith and Wesson and remada into Quiet, Spacial Purpore Revolvers. In
sddition to alf wodifications previously required, the four new weapons con=
sained the following design improvementsi

v & 362 inch dismeter hardenad steal {nsurt recessed in the

breech face to praclude brineiling due to round setback
forces,
" 2. & heat treated hand pin and hewmer pivot pin.

3. awnodified Firing pin length and end radius,

* Reglatered DuPont Trudemark

10
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4. @& sacondary or helper spring along with the weapon's
méinspring to incrasee firing pin energy.

3. wmainspring tensioning screw pinned in place tc preclude
firing pin energy adjustment,

6. & lanyard retaining ring locatad in the hand grip bute,

7« & 400 inch diamater straight bore berral.

8. en improved dull black Taflon-S" prote:tive Zinish,
) These additional me '{fications were & dircct result of veapon
improvesents cvaluated during this progrem &nd were considared to saLisfy
all progrem cbjectives. The four new wespons were used exclusively at the
end of ¢tha progrom for wespon &nd cmrunition ecceptance test., without
incident, prior to final deliw ;. The straight bore barvel was selectad
during scceptance tests for imp.ovad ballistic dispavaion, This 1is sore
fully docusanted in the test saction of thia report,
41)] Dalivery of the four wespons to the Government end thelr eube
saquent test firinge reveslad the followtng problem areast

e Excensivwe waar detwsen tha mating surfaces of the
cylindar and tha cylinder mounting yoka,

® Revoiver aida plete ecrews loceening during firing, end

® Difflcolty tn fusctioning the weavon dux to dmmue
nitlon interferance during cylindey rotstion,

\) A centract modifivition wee evexded to provida corvective messures
for ths adows preblems, fncorporste these corrections into the four QSER weapons
tested 2nd fabricate two new QSPR vespons t the revised configuration.

41} Inspaction of the four QSPR weapons rewaied that upon firing,

tha wcoll of the cylindar is trensnitted iuto the wecpon thru & saall beering




area on the cylinder mounting yoka. This bearing sres, though adequete for
the atandard .44 csgnum ammunition, wae excessiwely worn dus to the combinad
recoll of firing the QSPR ammunitiop and the subsaquent forward load trans-
wmitted thru the cylinder by stopping tha picton inside ths smmuaition.

(u) The result of thie westr {o excecsive clearance in the Iorwazd
ond aft locetion of the cylinder, This movement is thought to contribute
greatly to the difficulty in functioning the wsapon dus to amaunitioun inter-
ferance during cylindar rotation,

(v Correction of this wear problua wae &ccoeplished by machining
of{ tha extsting baaring surfacse on the cylinder and mounting yoke and
edding @ hardensd ateel washer of larger diemetar such that the naw bearing
aves s epproximstely tripied, Subsequent teat firinge hove dsmonstratad

the success of thie amodilication,

W) The loosaning of the weepon side plets screws during firing

wes thought to de ceused by decrecaed friction Jue to the eddition of the
‘roﬂan-s* protective fintsh, The corruction of this prodlem ea; sccomplistud
by uatng ecrevy with nylon fnserte in the threads. Thesa fuzaste provide

3 locking effect which pravented eny sudssquent locauntng duving teat fivinge.

(v Tha difficuley in funciioning the weepon due o s~eunition

tngacfarance durlng cylinder rotetion wae thought to bs predoatnsntly caussd

by the cylindar and cylindar mounting yvka wear prodles, An edditlonal weepon
sodilication wis made howower to furthar assure eliminaticn of the prodlsn,

(TN An Laproved surfaca bewal et the vear of the darrel wee eddad '

co thet, ae the next vound of ssaunition wes advinced into the firing postition
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by c¢ylinder rotation, thare would be no sharp corners tc cause eny resistarce.
v) In addition to ell modificetions to & stendard Smith end Wesson

+44 Magoum pletol previcusly required, the following descign improvewants wers
5 ' thue made to yileld ths completad QSPR weapon under the tcope of this contrace

nodificetion,

1, Addition of a hardaned steel wesher betwesn cylindev
and yoke to provide increased bdearing surfaces,

2., Addizion of nylon Llnserts in the side plate ecrewe to
prevent loosening during firtng,

3.  Improved aurfece beval st the roar of ths barrel for
swooth rotation of the cavtridge.

Four improved and two mewv QSPR weepons ware delivered co the Covarment.
W) Task Runmber 3 of Contract No, DAADOS-71+C-0270 provided for
ouvironmntal condittoning of QSFR wepon and émmunition, Inspection end
teots of the conditlionsd veepon rewesled no malfunctions, Appendix "% cone
tatne datatle of the environmentsl conditicntng of the QSPR wapon.

€y Ammunitioa Evaluation end Devign Ipprovemants
()] The extsting enginearing drevings of the swaunitiocn vere cetfe=
fully surveyed with vegurd to tolevance bulld-up, press fite, sese of acaeadly
sud rellable furnctioning, Ooe eres worchy of conalderstion with regerd to

alefives 10 (0 the priser reteinar sdeeadly (See Figura 3), &e then desigmd,

tn the oxtrema ceee, the anvil could project fnto the pri-av ae wmuch as ,0l1
¢ _ foches, sven aftar the prisay hed deen consolideged as much as 011 inchae,
A pocetdle oveteconsolidetion of tha primer could heve o dasensiticing effect
sud sttribute to malfunctiona or misi{lres, Forty-~seven GFP rounds of swaue
nicdon, dapignoted ae mieitves (rom Lhe KVN avelustion, were avelusted by

’ vadiography Co sdcertlin any odvicus eulls oy discrepsncioes a0 © rwsult of
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nsnufacture ov aosembly, Examination of the A~rays proved negative, {a fact,

ne spprociable sovement of tha anvil could de dotectnd. This obsersation

tonded £5 support the theory that thae staking lacquer used around the anvil,

when alloved to amply cure for several monthe, could conceivably prevent of

rataxd the savil’e forward movemant into the primer and thus absord moet of

tha aveiladie firing pin energy. To check this, primer sansicivity teats

warg conducted on fifteen unuaed rounds returned from Vied Nsm, The primer

aseeabdlies were remopved from the vounds, placed in z tgzst fiuture, aad

subjocted €o & firiag pin energy of 20 inch vunces, the manufactures's

recemmendation ¢o reliadly fire the No, 1 1/ small pistel primer. ALl fifteer

priviaras funv:tioned on the first fmpact even tﬁqugh'the fiving pin penesration

Qea varied from ,043 inches to 030 inches., Alrhcugh this relatively small
sampling wae recognized, it became evident at this point that the staking

lecguar was noévtha prime~y veasnn for the miafxee:. Firceen primat gssem~

bliee idanrified as misfires, were then subjected to the same tust with twelve

prizars functisning and three primars nul functicning, The thrww peimere ,
~het did not function were each subjected to a second anu thivd lmpact, cgain ‘
uwiihout QUﬁctiéﬂlng. aithough the anvil hed movad forward approximately ,020
incheo in all three caoes,

(¥ Conatderabla amphaais was direccted toward au amuunition radesign
that would slmplify sssembly and &t the sams time increase veliedbilivy., The
moat direet appruach was to eliminate tho anvil in its e tiraty, and thus
elininate a1l of ftc assoclated problums, These fncludod (1) an uandesirable

' length aver dianster (L/D) ratio thar facllitated cocking or canting as the

f
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3 UNCLASSIFIED |

s e s SEBRETT SARRAERSO Sl LU MR AN 5 ol b sdDag i bidoamd b ad: o Libia b 2o T o [ Jf:i!d




aavil 4o Jdriver forward, (2) ths undesiradla loss of fir.ag pin enecgy that
the aisvil abrorbed during aceelecration, and (1) the d¢ rimental mushrooming
effect the anvil produced on the firing pin., It was {urther concluded that
14 ¢he primes were inserted from the vear irto he threaded base plug, and
tetatnad from blow=out due to {nternal pcessures wici: a erimp, thea not only
the anvil, dut auotnher closely tolecanced pait conld Se elininated a3 well,
namaly tha retasning sleeve, Furthermors, by su dniag, the firing pin would
contact the rolatively soft primer directly as in conventional ammunitiun,

the mushtooming of the firing pin wuild be eliminated, and fincreased relfae

bility would result,

{v) This reasvning lud to the Jdevelopment of the vedesigned primer
tn..eliation, honcefurth referruod to ar an improved expoavd primsi tound
configurstion, & roassessment of the lowudd in the baso plug of the round
fndicated that heat treatment was not necassary, After & thotough materials
gearch, the meruging steel that was nwrvently ueed for the base plug wes
selecitad, but in the annealed conditfon, Siremgth, currosfon reslstance

and glongation praperties dictatud this selection, Assoctated tnoling was
preparad snd vasious crimning flanpe con{igucations were fabricated end
aubsaguently subjccted o stativ tesls, The annceled nardglog steal criepad
axegedingly well and uxhihitcu ro cvidence 91 cracklug, The most psumising
coallguragion was test flred and feaalbility was demonutrated when the erimp
succesc(ully cuptivated the primer againet oll intevnat preshutyy and thy
prlour disl aod biow through swhen indaated dicectls by the ring pla, A

soell rtf{le primer was cmplaved Lnftially because ol {(s {acrrascd Raterfag
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thickness, Reliability dacs was being sought when a primer blow-through occurred
on the 10th and llth test firings, which also included a 10% propellant overe
cherge by waight, Cne out of two subsaquent test firings with the standaxd
propellant charge also produced & primer blowsthrough. Examination of the
standard chargs round that contained the primer failure revealed that not ont

had the primer extyuded up flush with the top of the crimped surfaca, as was
customary, but had actuslly estruded s&round on top of che crimped surface
(betweoen the crimpad surface and braech face). Up to thia time, the base plug
was being threaded into the cartridge case until the orimer crimp surface was
flueh or as below flush as practicel, It was therefore decided to back the

thraaded base plug out until the primer crimp surface was alwcys above the

bare of the cartridge cese, assuring direct bearing agaiust the breech face
at gound secthback. This approach was henceforth used excluaively with complate
success including cest firings with 10% propellant overcharges, The Nu, 1 1/2
small pistol primer wae eubsequently repeatadly test firad without any primer
failures, This was considered a big dreakthrough with vegacd to weapon firing
pin energy requirements, for now the wesapon need only to consistently daliver
in excess of the 20 inch ounces to reliably fice the No, 1 1/2 primsr, rather
than energles in.excess of tha 36 inch ounces to rultably fire the No, 6 1/2
smsil rifle primer,

) ~ Consequently, this ifmproved exposed primer round configuration,
ahown in Pigure 4, vas émployed throughout the remainder of this program,

and coupled with weapon {mprovemunts previously dliscussed, roesuites in not

e single misfire, the primary objoctive of this progrem., AJditionzl

41




tefinemant entailod tue inclusion of a curved spring wacher, alio showm in
Figure & to kaep the piston in incimate contact with the payload, mow that
the threaded base plug was not positioned against the piston. Improved .
assembly techniquas were devised that fecilitated round assembly while come
sistently poeitioning the crimped surface of the thresaded bases plug & knowm
distanca sbove the basa of the cartridge case, Ths assembly fixture was
modified to accept & dial indicator aud a totsl tolerance on round overall
length of .004 inches was found to be practical. This variation coupled

with a tctal tolerance of the cartridge case of 005 inches, resulted in

& tolerance of the crimp projection above tha cartridge case of 009 inches,
Thi overall length of the round was fixed a 1,866 £ .002 inchas and the
length of the cartridge case was reduced slightly to yleld a evimp projection

above the cartridge cese of 006 to (015 inchas, Also, the more cloaely

coitrolled overall round langth (.004 inches) aseociated with & mors closely
controlled dimanaion on the weapon, from hresch ‘uce to aft focs of barvel,

(.002 {nchas) permitted a reduction in head apaca. This clcesr controlled

head epace of from 003 to 009 inchas further imhanced reliability and
significantly reducad hammar rebound to one halt of itz alloweble stroke,

as eviderced by high speed motion pictures.

(1)) Improved cartridge sealing at both ends was favestigated and

as a ruul};. no significant changa was wede in the sealant used at the sabot .
end of the cartridge oxcept for color, However, an {mproved seslant vas

selacied for the threaded base of tha cartridge, The basic requirements for

an affective sualant at the sabot end of the cartcidge ware suamariged as

foliowe?
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wust be self laveling type potting compound that will
flow and f£ill up the voids in and around the sabot and
stopping threads,

2, wmust cure in the presance of moisture and aiz to en
elastic solid that is both heat and water resistant.

3.  wust not harden to tha point when it becomas brittle
and suscaptible to cracking, -

4, should be & one part pra-mixed compound with uniimited
pot life.

The white RTV-112 Silicone Rubber used previously was found to possess sll

of the aforementioned qualitico. Examinatiun of the sesiant on all of the
raturned GFP rounds ravesled the sealant to be in excsllent condition and
water immerefon tests produced no visible deterivration of the sealant,
Rescarch revealed numerous higher strength RTV’s but none were found possessing
the gelf-leveling quality, Consequantly, the same white RTV<112 Silicone
Rubder was utilized on one half of the design assurance test rounds, and

a aimilar clear or translucent RTV=-118 Silicons Rubber was utilized on tha
reaaining half of the test rounds (Seu Appendix B)., Since no apaciable
44££erenco on round per formance could be detected, the claar RIV-118 wvas
selected as the final chotee for the sealant at the sabot end of the care~
teidga, because of its mwore subdued color and compatibility with the improved
cartridge finish,

(V) Examnination ¢ { the RTV=106 sealant used on the threaded primer
tecainer at the base of the cartridge casa on the returned CFP rounds indie
cated an effoctive cure had not been achiaved, &8 avidenced by the low

torque required for rvemoval, This was ateributable to the face chat the
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RIV-106 requires a moisture laden envizonment to cure, Therefore, an
anssrcbic typa seslant (one that cures in the absence of air) which would
positively sscura tha threaded basa plug from rotation vhen properly appliad
snd cured, wae sought, Loctite Retaining Compound No, 1886 provided the
anrver, not oﬁ&y bescause of its anasrcbic qualities, but alsc because of its
known compatibiiity with M=% doubie bise propellant. GCowponent essembly
with this compound and subsequent efforts toward Jdisssssmbly varified its
rvetaining capabilities, and firiag tests demonstrated i¢s sealing char-
scteristics. Soms outgesaing was notice bls around the thresds on ap
occasionsl rourd {mmediatoly after firing, howaver, this waas wot considered
chjectionable, did not dagrada performance, and wes no more setious than the
cccazional gas leak sxpariencad at the piston end of the round, Therefore,
Loctita Retaining Compound No. 1886 was calected and utilized exclusively

as the improvad aeslant at the threasded basa of the round., In addition,
both threaded surfaces were pre=~primed with Locquic Primer Grade T prior

to the Loctite 1886 application in order to re=activate the sucfacus aftar
biack chrome plating.

(1)) Huasrous protactive finishes for the aomunition wers investigated
from a cost sffectivanees poiat of viaw and the mwat promising candidate
finishas were then subjected to Salt/Humidity Environmancal Compacison Tests.
Sample cartridge cases troated with esch finish ware fmmersed for two minutes
in a 20% solution of Scdium Chloride and water, placed in & humidity chambar
at 100°F and 95-100% relative humidity for & hours, removed and rinsed in

fresh vater and teturnad to the same chember enviromnment for approximately

a

UNCLASSIFIED

»
’

ikl Ly 3 X030 N ,. ’
i _,m@ e

SRS

o~ ——-




120 hours. Tha specific protactive finishas under consideration includad
black chroms plating appliad both over tha bese wetal and gray slectroiesrs
nickel, gray alactzoless aickel plating, black electroless aickel plating,
various oxide fiishes imposed during heat treatmant, and bright bare metai, .
These test specimans were then compared and raced with ragerd to their corzosfon
cesfstant qualitiss, The results {ndicated that the biack shrome plating
applied directly to the base matal affordad the most corrosion protscefon
for che least cost, and tharefore wasé selected as the fmproved scotective
finish for the QSFR ammunition.,
) At the conclusion of the developmant phase of this program, two
hundred improvad rounds were fabricated for assursnce tests, Upon successful
completion of these tasts, 1125 additlonei rounds were fabriceted, of which
123 were subjected to final accaptance tests and the remsining 1000 rounds
werg dglivered complete with packaging., All of these newly fabricatad rounds
containad the following deeign improvementst
i, an expoeed, crimped=in*place primer posicioned at the
base of tha round parmitting Jirect contact with the
waapon's firing pin.

2, the eliminution of two parts and their asgociated pressed
! and sliding flea, namely the anvil and retaining sleeve.

3. & praceical aseendly techuique facilitating a more closwly
conkrolled vound overail length (permits reduced head
space), .

! by iho use of a ¢lear scalant at the sahot and of the
cartridge, namely RTV=110 Silicone Rubbav,

‘ $. the uaw of an tmproved thread sealant ot the base of the
tound, namgly Loctive Retalning Cowpound No, 1886,

a2l .

. e -
W ‘- i‘*ﬂm. m.mw'u‘-.\' - t-
PR vt MY .

Ty




- e .

UNCLASSIFIED

¢, tha addition of 8 curved spring wesher to keep the piston
regardless of tolersnce variacions,

7. & dull black chroms plating epplied to the external
surfeces of the round,

“All of the aformantioned design changes wera & direce result of emmunition

{mprovenents avaluated during this program, and the resulting i{ncrease in
reliability ovar the original configuration satisfied all progrem objectives,
(1)) Delivery of the 1000 rounds was made on 23 December, 1970, Con-
tract modification No. POO00S, dated 10 March, 1971 was received &nd work

was {mmadiately i{nitiated to accomplish design alteratiocns on the smmunition

to corract problans found in the GCovermments preliminary testing.

V) Primer crimp failures on the newly redesigned primer retainer

wers expeirienced upon firing. This rvsulted in the primer being pushad out

by intsrnal pressure, jamming the ammunition in the chamber and prevention

of the weapon cylinder totation, No failures of thia type htd been expérienced
in the developwant of this dosign or tha lot scceptance tasts.

u) Tha resson for the meterial fatlure was detsvmined to be the streas
corrosfon crecking charscteristics of the maveging steel used in primer vetaineg
fadrication, 8Strass corrosion cuéking rafers to grestly accelersted corrosion
that takes placa in certain anvironments vhen metals ¢ontain certain internal
tensil etresses, Depending on tha conditions stress corrosion failuves cen
take place from within a few hours to many months, AAl testing of the ammu«
nition had alveys taken plece within two weeks of fabrication while Government
tests were mads &fter several months of storagr. The internal otresses present

fn the mageriel as a vesuit of crimping end the fact that a tartéin emount of

3
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tize wag required before failure indicates stzsss corrosion cracking to be

tha cause of the crimp failures,

) An improved primer reteine: vas designed for the ammunition that
allevisted the stress corrosion problems ancountered with the primer crimp,
The axposed priuar configuration parmmitting direct contect with the firing pin
wes maintained, howaver, the crimp or swaging operdtion associated with tha
streas corrosion cracking of the maraging steel was aliminated in {ts entirety.
Tweuty (20) primer retainars reflecting this iumpraved dasign were metnufaztured
end subsequantly assembled into twanty CFP rounds of QSPR ammunition, after
removel of their existing primer retainers, Development teet firings were
clonduc“d. in the presance of the Project Officer, to establish tha integrity
of this redesign, All twenty rounds functioned normally and cylinder rotatica
problema experienced previously were noticeably non existent,

(v Figure 5 shows this new round with the zedesignad primer vetainer,
The exposed primer configuretion ves maintained, howaver, the primer is precsed
into the zetainer and then bucked up by @ threaded reecraining elesva,

1) B“‘Cd on the successful pacformance of this dasign changs, msnu-
facturing was injtisted for edditiondl primer zetaimnece for the remsining
rounde,

() Tha existing assembly fixture wae modified to faciiftate the

safe diasssembly of the old primer vetainar esgenblies from tha GFP rounds,
New primer retainars wNre assambled énd installed in sha cases. Assemdled

lengthe as well s sesling techniques wsre motntained the sama e the crimpad

retainer design,
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(v Prior to delivery of reworked rounds acceptance tests wera con-
ducted {ncluding three "proof" cests, The recults of these tests are given
{a Appendix D" of this report,

v In adsesaing the azcunuiated tect results up to this point, it
bacame apperent that the velocities were somewhat lovar than those praviously
tecordad whan this lot of smmunition vae originally acceptsnce test fired.
This velocity decay ie difficult to axplein etnce tha propallaunt cherge within
the round itcelf was oot distuzbed in &ny way during rework, ead numerous
precautions wara empioysd to prevant woistuze eccumuletion during the short
interval the rounds were umsssewbled, Three of the reworked rounds weie
disassembled, and tha moistura content of thair propsilant checge was datsr-
ained to be ,33%. This comperes to @ moietuve content of .29% for “he same
1ot of propsllant that had beon storad in 4 megasina, Thess caws thres

rounds were then relosadad with the nev propellant from tha magasine, and

cubeequently test fived with no eignificant improvement in velocity,

(u) Continued swesecsent of the wlocity dacay prodlem centersd around
the eddition of & screwdrivar slot on the retaining sleava in the yedesigned
peimay recaimey asssmbly, This alot repressnte & nonindl 4% iucvesase in the
foitiel volume of tha propellant burning chambey, To moye closely odesrve

the affect of this volum change on round parformance, thres edditional rounds
weie dicassenbled énd reasssubled with ona primer revainer that did not cone
tain the screwdriver slot, These rounds were fived and exhibited soms increase
in awerage velocity. Due to the emall sanple 3lse tnvolved (three rounds) the
dacredse in velocity dus to dncressed initisl vumund could ot ba proven cone

clusively, hovever, tiw results indicate thet (¢t was a major factor,
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© Though & elight averege velocity docreate was experienced, no
signilicant lesa in parformance was expicted therefors the ammunition wis
accapted by sud delivered to the Government,

(U)] Task Nusber 5 of Contract No. DAADO3~71-C-0270 was provided

to conduct savirunmental conditioning of two hundred (200) tmproved rounds

of QSPR amsunition. Appendix '"B" includes & tes: rveport cartification of

the conditioning, Ths amewnition sas then daliverad to the Govarrmmsnt.

t)) Tests of the comiiticnad rounds ravealed & substential reduction
in parformtnca which wis attributed to wolature antty in che propetiant end
priree eraa of the ammunicion. Task Numbar & of Contrdct No. DAADOS./1.C-0270
wie entered in*o0 £o corvect the mofsturd entry problem and comduct ad itional
enviroraental conditiontng of teveaty-five (75) correctad rounds of QSR
semunition,

(v) Inprovements in the sesling erourd the primar ware (hought to

ba sufficlent to corvect the problem, The original techntquu for cualing

ws accompl ishad by applicatlon of lacquar aftay the priowe wae pressed tnto
placa sgainet the locating rim on tha peiear retitnsr, To laprove the gseai

tn this sree ths lscquar ves applied just bafors the primsv wse pracisd egainst
ghe rim, Thie 2llcwed lecquat to flow around rhe end of tha primer énd provids
saalent betwean tha pricer and ria as woll ae on the exposed jolut betwcen

+

tha primas &né priser yotainer vim, Pigure 6 shows tha lccation of the iacquar

g

sesalent {n the corgected design,
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r— Llecquor Applied hder
Reteinor Primav /; Ria and Acress Joint

Poaitioning Ria \ .

v ° - Frimer
N s : -
N \ \g Ratainer

Assembly

Primey

(V) SHPROVED FDER SZALING TECHNIQUE
viGuRE 6

1)) Frimar votaings aosamblies wore fedricated using the {agreved

vedl lrg teachnique and esvanty-five (73) vers aubjected to snvivommutel cone

€itioning #s ocutlaned Ln the test report in Appandix ‘F", Test fivings by

tha Qovernannt of thaee conditionsd rounde vevealed no further problems wich

the corracted aseunition,
1)) - Tegh NMuaber § of Coatract Ruxder DAADOS-71-C-0270 was providud

20 coyrect the remsinder of the tounds daliwerad to the Governmant. The

wsaulting deltwiry of touwnda of packeged, vevorked QSPR sweunition wes wade

aftor sccapiance test {/vinge vere made,
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4Y)] D, MNHolster Bvsluation and Design Improvemenzs
)] The 10 used GFP holster and cartridge carrier assem.lies were
sxaainad with regard to thooe deficiencies found by tha user. These included:

1. the formation of rude on the metal snaps and fasteners
of the holster, certridge carrier and associated straps,

2, the pullipp loose of the suap retainer from the leather
on the cartirdge carrier,

3. the flap corners on the cartridge carrier would roll up
during tunnei or brush penetration permitting the cartridges
to fall out,

4. the cariridge carrier would inadvertently shift on its
associzted belt or strap,

A conference with the holster manufacturer resulted in the following mutuslly

agresable changes and improvemenis:

1. tncrease the lesther thicknese of the cartridge carcier
from S = & ounces per aquare foot to 7 = 8 ouncee per
s3uace foot,

2. mold the carvridge cartier to more closely house the
ammunition peck.

3. curve and taper the outsiie flaps of she cartxidge
carcier to sliminate projecting cotners.

4. ceduce uize of belt zliks on certridge carrier and
increase number of siits from two to four %o parmit
double weaving of the belt,

8, intorcharge locations of spring fastenet end "D ving
on holster ard belt,

: ;f ¢, use improved quality milltary spacification herdware
' thet {8 black oxide coeted for corrosion rasistanca,
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Four naw holster and cartridge carrier ascemblies were febricatsd accerdingly
and subsequently deli{iwred a2 an end item,

) Contract Modificstion No. POOOO8 included & requirseent Jor
fabricecion of two additional holstar and cartridge carrier assechblies to

the above improved configuretion and they were subsequently delivered to

the Govermwnt,

(<) E. lathslity Investigation

) An inwestigation was conducted to determing the optimum number
of projectiles which would f4t {n the exiatirg vound, for masinum effectiveness
at )0 foot range. Computer antlyses ware conducted for both partisl &nd 100
parcent incgpucitation at 30 gecond defemss, entire body-nude and e 20 il
aim orror, In addition, Py veluas for standavd esliber I8 and .45 amnunition
wers computed to compére the sregults with existing eldeares.

(<) The rasults of the dntlysas 4re shown (n Tables 1 end 2, it

whs concludad from these recults that tha extsting projectile configuration;

feae, 1% - 7.9 grain Mallory spnaves (e the optimum configur@tion gince the

P“ te high for both partial and 100% tncapicitarion critevia.

()] ¥, Test Deta '

) 1. Devolopmant Teste

(u) Tha rumarous development test firinge conducted thecughaut

this ptogram ara not documentod herein, However, two special tests made
during the developnent phidne ave worthy of mention, The firet was the auasure+
ot and vecording of the pesk sound pressure level (SPL) for three cest

firinga, The revolvar vae hgné held 2nd sound rocotdinge were obtained ot &

30
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BALLISTIC ,
PROJECTILE VELOCITY DISPERS ION PK AT 30
- (FPS) (MILS)
1, 8td .45 Caliber Ball 850 1 586
20 std 035 Caliber 355 1 0’36
e 13 = 7.5 Grain Mallory Spheres 730 20 « 803
4. 13 = 7.5 Grein Mallory Spheras 130 10 . 891
5. 3 = 2% Grain Halloary Spheres 730 20 663
6, 3 - 21 Grain Malloty Spheres 730 10 .733
|
1. 24 = 4,7 Grain Mallory Spheves 730 ‘ 20 +502
g. 24 « 4,7 Credn Mallory Sphares 730 10 958
S, &9 » 2,4 Grain Mellory Sphares 730 | 20 «533
10. 49 ~ 2,4 Crain Nsllory Spheves 730 .' 10 $77
]

(C) TABLE )

LETHALITY DATA

30 SECOND DEFENSE, EWTIRE BODY « NUDE,
PARTIAL INCAPACITATION, 20 HIL AIN ERHOR  (y)

a
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PROJECTILE VELOCITY DISIERS IOH AT 30
@rs) (xL8)
1. 8td .43 Caliber Ball 850 1 0329
2. 8td .38 Caliber 855 i «189
3. 13 = 7.3 Grain Malloxy Spheres 730 20 «208
& 15 - 7.5 Grein Mellory Spheres 730 16 243
3, 3 - 21 Grein Mallory Sphares 130 20 o173
6, 5 = 21 Gzain Mallory Sphares 730 10 | L208
7. 24 < &7 Gratn Mallory Spheres 730 20 157
]
8, 24 « 4.7 Grain Mallory Spheres 730 10 § o187
!
9. 49 = 2,4 Geain Mallory Sphevas 730 { ¥{/] ; +000
: b
10, 49 - 2,4 Gredn Mallory Spheree 730 : 10 +000
t
(C) TARLE 2
LETHALITY DATA

30 SECOND DEFENSE, ENTIRE BODY - NUDE,
100% INCAPACITATION, 20 MIL AIM ERROZ (U}
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3 mster distance directly to the side of the muszle. The following equipment
was employed to obtain this datat

Microphone woewecescsesc BLX Type 4113

Cathode Poliowar e»=-=== BIX Typs 2613

¥icrophone Powar Bupply~ B&K Type 2801

Oscilloscopa s==ec=e=w=ea Tgkironix Type 543 with
Tektronix Typs LATA Plug Im

Oscilloscope Camsra ===~ Tektronix Typa =27

The three pesk to peak tound pressure levels recorded ware 109.2, 111.5 and
112.C decibels, respectivaly.

(1)) The otber spacial ceat firings were the five “proot" tests
conducted during the development stage. These proof rounda were tatted for
functioning at 110% of the peak operating preasura of the regular tound,
Written certification of satisfactory completion of "proof" teating is
{ncluded in this report in Appendix A,

() Contract Modification POO008 requived modification of
pravicusly deliveved amaunition, Three spacial test firings ware mads for
function evalustion at 110% of the peek opsrating pressuze of the regular round,
Documgntation of chese cesta is included in Appandix "D" of this geport,

) 2, Assurdance Tuste

(u) The assutince tests for 200 fmproved QSPR rounds were

conducud'in tha presance of t.e Covarnment's Project Officer. Thase rounds
refloceed all of the latast design fnnovations and improved Sssembly tache
niquas previously discussad in this report., Twenty-four tounds, preconditioned
et +160°F for 18 hours woze sub jected to & five-foot drep test prior to

fizing, (Both nose and base down oriented) and &ilowad to impact on & 1,25
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inch thick steel plate without any advarse effects. Numsrous velocitiss werve .
yacorded et both 10 and 30 foot ranges, utilising cast Facmagel A gelatioe
Slachs. A atandard six-layer winter uniform was placed in front of tha gel

on soma firicg, s wsll as .25 inch thick swsonits to sisulate bone or skull
structure, A complete chromological tabulation of the 200 ssaurance tast Zirings
in included in Appendix B, as well &s physical charecteristics and pscformance
criteria, The successful f£firing of thess 200 rounds for {inal Govermment
approval, vithout & single misfire, ropresented che culaination of Phase I

of tha subject program,

(L) 3. Pinal Acceptance Tasts

(41)) . The fiaal acceptance tasts of 125 improved QSFR rounds
wure conducted in tie presence of the Covernmant's Project Offfcer, Four
nev veapons wers employed exciusively without incident and velocities were
recorded at a 10 foot range on a 2 foot baﬁ. lins for practically all vounds,
Dispersion patterns were obtained for ten rounds each of two bartel bore

, conligurations end at two vanges, 25 and 50 feet, The tws barre] bura con-

figurations are whown below,
,.—- 1.385 L ‘Lv-- 1.333 D e |
| I
& grymere 77570 1. 27 ‘
400 Die o e @ e————te +500 Dia - 400 Dia
T"‘—" k""m RARIRD -————1- A 1’:7",',-‘ 1
TAPERED STRALGUT
3
UNCLASSIFIED

bt Rehare v

R




P

UNCLASSIFIED

Tha actual balifetic dispersion for eech of the 40 rounds has been compusad
end tebulatad in Appendix C, along with a chronclogical iisting of the 128
final accaptance test firings, 1In addition, peak sound prassurs mm"(sm
wore recorded ag & 2 foot distanca to the side of the wuzsle and are slso
included. Bpecific SPL raadings were obtsined for the firse &0 rounds » &8
which time the scale vas changed and & screening précou wis employed
thereaftar that vecrifiad the SPL resding to be less than 140 decibels, ‘l‘bﬁ
noise level 13 che maximun permitted by contract requitesents at = point 1
12,5 fest down reage and 2 faet to the sida of the ine of fira,

(6) At the completion of these tests, it was con.iudad that
the straight bore berrel configuration afforded the modt effective bellistic
disparsion, therefera all four naw weapons wers retro=fitivd with e straight
bore barrel, The succeasful firing of thess 123 rounds,. agein without a
single misfire, distributad ovar four uew weapons, rcpré_ﬁntcd the completion
of al. teat vequiremants associated with this progtam, i‘lu program was
completead with cha dulivery of four improved Quiet, Special-Purposa Revolvars,
1000 rounds of improved (SPR ammunition and four imgroved QEFR holster and

cartridgs carrier asaemblies,

3%
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13, (U) CONCILSIONS AND RECORMENDATIONS
181)] The veapon and swmunition deficiancies noted during the RVN evaluetiocns,

parcicularly those reported s amwnition mis€ires, were caused by the wespons

serginal firing pin energy snd the complex anvil-primar dasign of the sssunition.
The rasulting design improvements and simplifications eseocléted with this pro-
grem were demonetrated to heve correctad the malfusnctions thru extensive develop~
@mont, eoeucarce, finsl accaptance end velisbility Cects, The weapon systema
effactivensss hes further been enhanced with improvad belliatic disperaion,
improved protective finishes and improved holster assemblies.

Y] A ssriss of firing tests wers conducted dy LWL to avsluate tha rali-
cbi}tty ard effactivenses of the QSPR end ammunit{se, Analyses of the data
showed the reliability of the weapon and amemnition to be good at this stage

fa the devalopmsnt snd that the QSPR offers considerable lathaiity {mprovasent
over both the caliber .38 revolver snd the caliber .43 pistol inside the zanges
of interaat.

(€1)) The next logicel step in the development of this system ie & production
enginecring progrem with the major goal of reducing the production costs and .
incressing reliability thru mase production techniquas. 8ince the QSPR is wmade
from a standard hand gun, and slso since the somunition will ba used in auch
lergor quantities chan chs weapon, {t ie cbvious that a reduction in the cost

of the asmunition will vealise the moet substentisl savinge,
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CIRTIZICATION OF “PROOF" TEFTING
CONTRACT NO, DAADOS~70=C<0270

)

the subjact comtract, AAL Corpocation heraby cactifias that the “proof"

In eccordance with Section 4.g. of Exhibit “A", Scops of Work to :

testing defined therein has been successfully cowpleted,

)] Thie "proof™ test required that a minimwm of five £5) Guiat, Speciale
Purpose Revolver Rounds ba losded ard ficed in the Quiat, Spacial=Purpose
Ravolver auch that pesk oparsting pressures equal 2o 110% of che normal
operating prassure ho gensrated, To conduct these testa, five rounde were
foaded with 110% of she noraal propellant charge which ig 3.2 grains of M9
propatlant. This overcharge is the eaximum chug;e which cap da losded into
the round,

) All five vounds functioned satisfactovily snd produced an aversge
vgloecity of 740 fest par socond, The theoretical peak prassure ganerated
for theaw overchargs rounds is 57,920 pai av compared to the normal opera-

ting peal presaure of 53,070 pui. The tesk tesulta are on fila at AAX,
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(). The sssurance tacts consisted of 200 rounds that reflected all design
imnovations and improvements discusaed in this veport, All test firings ware
conducted with the weapon baing hand held, and a full cylinder was employed
at all times, The single and doudble action modes of weapon operation, as
wall a8 slow and rapid fire were interchanged throughout the test progrea,
The following obscrvations resulted from these tects.

&, RIV=118 saaled round = the average velocity out of saven raadings
et a 10 foot range was 701.7. feet per second,

ds  RTV<ll2 sealed round = the average velocity cut of nine readings
at & 10 foot range was 7006.67 fset pex sacond,

8+ RIV-118 sealed round = the average velocity out of four resdings
at a 30 foot renge was 616.73 feat per saccnd,

d. RIV=1i2 sealed round = the averags velocity out of thrse tesdings
at & 30 foot range was 831,33 feet per second,

9. RIV~118 sealed round = the averagas psnatration out of 10 hite
inte bare galatin at a 30 foot ranga was 4,89 inches.

£, RWell8 sealad round » tho average penetration out of 9 hits
thoough & edx layer winter uniform into gelatin a¢ & 30 foot
vange wos 3,22 inclhas,

8. RIV«118 sealed vound = the avacage panetration out of & hits
through 23 dnch thick masonite into golatin at & 30 foot
range wee 2,47 tnches,

he RIV=118 sealed round = tho panatration (rom a single hit into
bar¢ gelatin at a 30 fooc vange was 4,50 fnshes,

$, RTV=112 sjaled tound = tha avecuge penetration cut of & hics
into bare golatin at a 30 foot range vas 4.69 inchas,

40
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RTV-118 sealed round = the sverage penetration out of 3 hits
through a 6 layer vinter uniform into gelatin ac & 50 foot
vange vas 2.42 inchee,

R3V-112 ssaled round = the penstration froa & stngle hit through
s 6 leyer winter unifose intc galatin at a 30 foot range vas
2.25 inches.

RTV~118 sealaed vound = the &verags panetration out of 3 hits
theough .23 inch thick masanita into gelatin at a 50 foot range
vas 2.05 inchas,

thers was no significant differsnce in parfovmance batuean the
tuc Cypad of adhesive~sealants employed,

A feuw pcoblems werd sacounterad with the azscnition during the test

fixdugo. 9

vet arronsorisiy cateloged., Am

¢ che 100 rounds, 161 ware £fived froa the pyimary wsapon and the
roesining )9 rcunds vers fived from the secoudary veapen. (Weapon differencas
ead prodlem aveas axe fully diocussed later), Oaly one vound fired frm the
eAmary ¥eapon {found to. 137) was catalogad as v posuible primar puwturg.

NKagaifyiug glaes exarination of this vound agter ¢che fact indiceted that it

and Ehrew definita primar punctures (Rounds Ko.e L7, 139 and 164) occurved

ther quastionabls prisar puntture {Round Ko. 133)

wbilia ueing the secondsry udaponts ihese latter primev puncturss have all

besa cosralaced to defective tnsecto in the breach face of ithe weapon. In

sddicion, the primer on Round Ho. 98 sctually extruded up into the fiving

pin hole eround the firing piu but did not puncture, ond in so doing, pee

. ventsd the cylinder from roteting. this 13 thu firat and only tima thet the

ptimer has astrudsd in this mannav thsoughout tha entire progrea and can nily

bs ettriduted to an axcoptionally sofc primor Cup. Harduacs veadiange for

verification vers nol possible because of the primsv's ceptivatec conltguration,

&1
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Lastly, the certridge case expanded eceveral thousandths of an iach on four
rounds in the area of the piston &t the stopping threads, This cccurred

on Rounds Mos, 82, 133, 136 and 179 and made round eaxtraction ¢ifficult ta
vu'toua degrees, Lo explanation can be offered for this phienomena since
sudsequent examination revealed that the rounds possessad the correct hatdness,
ha=® treat, inittlal sise, ecc. )

an As oravicusly mentioned, tuwo used CFP wvespons wers ulilised &uting
this assurance test, It was origlzally planncd to cune.t et of the Zirings
on @ single weapon, but to have & backe-up wevpon in the gvent of a weapon

failure thus, the terainology of primary and secondary weapons, The primary

weepon contained & 962 inck dlameter havduoned insert in tha breech face, tha

dual spring inatsliacion, end & wodifled Smith & Wessen firing pin. Tha
secondary woapon coptalined A siailer dual speing installation, snd & zodiffed
saith & Wasson firing pin., At tha ons¢t of the testa, however, this latrer
veapan did noe contaln the 362 inch dizamter havdensd tasert that exfotad in
the primary weapon,

{u) The priuary vesdpan wee utilized inl:tally for the Siret 50 rounds wasn
the pin an the cylinder hand bioke preventing cylindar indeming, The cecondary
woaysn was then emgloyed fov 10 vounds end two primer punctures cceurred
(Kosmde Mo, 137 and 139), By this time tha cylindec hand had been ceplaced
and tesCing wae tumumsd with the primary wgapon, After &% morw rounds the
liamacy pivot pin sheared vendering (he weapon inoporative, Nine additional .
vounds wera thon fired from the secondary weapen In otder to complsto the

penatration testing and 2 quedtionadle prisay puncture occurved (flouad Mo, 13)),
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(Q) With vegard to thc hammer pivoe pin and hand pin fallure oo the
primssy weapon, it wes comcludad that thae scvare hramer rebound environmant
that this GI'P weapon had sxperienced with the unimprovad ssmunition, may have
aai & dateriovating effect on these relatively soft pins. Other pivot pins
in the woapon had previcusly bsen veplaced with higher strength material
agduivaiente on eariier programs, but such vee not the case with th¢ two
sforamontioned failuzes, Both pins om tha priu?ry weapon vere successfully
raplaced with heat troated @quivalents and testing was compleéted without
furcher iacident,

Y} 1t adseecing the primer punctures that had occurred up to this point,
it becams interesting to note & very significeat differs e in tha frequancy
of oceurvance betwean tha two weapons. The pricsry waepon had veen fired

95 times with one erronecusiy labeled pelimar puncture, while the secondary
vaepon had yielded two dafinite and one questicnwble primer punctures in only
1¢ givings. Upon examinstion of these punctures from the secondary weapon, it
became evident that che wmashed primer crimpad aurfece was not flot and pacre
pendiculas to the fongltudinal snis of the vound, Inspsction of the breach
face of the cecondary wospon revealed that the emall (.250 inch diamater)
Smith and Vaseon {aseit avound the firiang pin was recessed below Lhe breech
face and was actually cocked or canted and not parailal to the breach face,
1¢ was therefove concluded that a bearing failure was occurting in the weapon
frame suppotting this small insert, and that there vas no bdearing (eflure in
the primery wespon bacause of the wmuch lacger (,362 inch diameter) inasre

posrasaing 5 cimee mote beering area, It wae “urther concluded that ehis

4)
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defect enisting or the secondary weapon was rasponsidle for the high incidence
of primer punctures, this being the ore and only dif’.rence between weapons,
As & result of thesa conclusions, & large .562 Inch diameter hardened insert
was installed in the sacondary weapon, similar tu che one existing in the
ptimary weapon,
V) Test firinge were resumed and aix rounds vere fired iaitially from
the primary veapon to check out the heat treated hwmner pin {nstallation,
Tha secondary weapon was then employed to check out the hardened insert
inztsllation and 20 reunds were firud before any problems developed. A primer
punciure occurrced on Round Ho, 164 but wae atcributed to & failure in the
{neere vecently installed in the secondary veapon, The insert waa found to
have contained a f;zw in ghat the 30° vertical slot was cut tevo deep and
broke cut inco the firing pin hole., A2 a result, & cave-~in osccurved fn the
vicinity of this veakaned eection which alfected the vestraiwe sfforded to
the priwgr, The ptimer on Round No, 163 extruded up {nto the lnsect [aliugs
the same o8 Round No. 104 but did not puncture. The vemalning 40 rouads weve
fired from the primary weapon without any !Jrc£er primer problems except [ov
gound No. 98 previcusly diycussed, This completed the design assurance test

and evsluation of 200 fmproved Quiet, Speclal=Purposc Rounds,
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(C)' The firal sccuptance tests conslsted of 115 {mproved rounds and wvare .
distributed over four new improved weapons, ALl tes: firinge ~xece conducted

vith the weapo: being hsnd held, aad e full cylinder wss emplioyed at all times,
Agein, both single snd Jouble sctlon audes of wsapon ogeration ware utilised

a3 well as slov snd vepld five. The following cbeervetions vedulted froa

thesa teste!

&, thy averagyu velocity of 80 rounds at a 10 foot vemge
uas 70,3 fget per sscond, -

b, the gvarzgs Sailistic dispersion of tea vounda with
the tapaved basvel ot & 25 {10t rangs ves 9.02 aiis,

¢ the avarage ballistie dispersion of tem raunds with
tho tagared bagvel & o 50 foou zanga waad 2,93 ails,

d. tha sverage baliistic dippereion of ten vounds with
the straight borrul at & 35 {oot venge was 6,67 wils,

@¢  the svorage ballistzic dtsyersfon of tua Founds with.
the striight batrul ok @ 30 foet rangée was 6,9) efis,
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Of THE IMNPEOVED QUIEY, SPECIAL-PURPOSE REVOLVER AND AMMAMITION (COWET’D)

CRROMLOCICAL TAKRATION OF 125 FIMAL BESICN ACCEPTANCE TEST FPIRINGS
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The acceptance test firing of saventyenine (79) reworked rounde of
Q¢M immunition was conducted on 2 April, 27 Apeil, 29 April énd 30 April 1971,

respsctively. The primary objective of these tests was S0 &ssure complete and

prepez functioniug of the amaunition end weapone, and to ascertain the integrity

of the aforcmantionad redasign. Paxticular eaphasis was placed on ammunition
chismbering and feeding within the revolver ituif. and the freedom with which
the cylinder is peruitted to rotate from both fired and unfirad vounds, All
six veapons were employed throughout the tests, a full cylinder was employed
at all timss, nuaerous velocities were obtained, and both the singie and double
action modes of weapon operation wers usgd, A grester nuabgr of rounds vere
devoted to Weapon's No.'s 5 and 6, since these were compleately new waapons and
here~to~forza unfired,

The f£irat thrac ceat firings vere conducted on 2 Apri’ without inrci-
dunt, although these rounde vere loaded with 1107 of the normel propellant

charge and represents a "proof" test with 1)0% of the peak opstating presaure

of the regular rvound., Further teating ves resumsd on 27 April {n the precence
of the Project Officer, and all forty-two (42) vounds and aix (6) weapons
tested functicned notmally with the two folloving exceptions., Round No, 13
failed to five whfle enploying Weapon Mo. 2, aven though 1t wed subjected to &
second hit by the firing pin. Subssquent examination of this wespon revealad
that the hammar was baing cestrained on its forward escvoke dug to bearing
predsure from the eide plate, Thie conditlion was attributed to an excessive
bulld up of tha "Teflon=3" coating on the weepon {rema, the side plate, and on
both sides of the hamier, HRound No L) was then fired {n Heapos No. 1 &t wvhich

time the primer extruded vearward end preventad cylinder rotetion end extracttion.
62 ‘
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Thie wes the only tire cylinder jasming vas evident and can pocaibly be corgue
lated to the fact that the vound im quastion hed seen three firing pin hits
before firing, A similar failure to fire occurred on Round Lo, 33 for the
sam2 teason with the sams wespon. Round No. 33 was subsequently fired in
Weapon No. & without inuident, and the excessive build up of “Teflon=8" vas
later remocved from Weapon No. 2 to vemedy the light firing pin hits,
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SRUPICATION OF ESVIASRENTAL GORPITIONING OF QIR SEVOLVRD A0D ARRUIIR

U3 The foliowl.g 18 a loslen cses report o che QSRR sevolvst &ad
400 youndsy of QBIR wmmenicion the® tertifiee they vere sublectec 3o high
sendiifonting in s2cordencs wich Saection 8.2.1

Y&l

huatdity, temparature ¢ye.ing
of MIP 4-20-820,
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Gensrai Testing Ladoretaries, lac, / 8840 Industrial Roed, Springfisid, Virginle 22151 / (703} 334-2000

Hartwood Division
Nartwood, Virginis

22671
LETTER TEST REPORT
DATE: 18 July 9T
) BY: Aubrey A. Ellis, Test Engineer

PRt ' RAT Corporation
Baltimore, Marylend 2120%

TEST ARTICLES: One (1) Smith end ¥esson Quiet Special Purpose Revolver,
8/% 8319425 and two-hundred (200) rounds of amsunition,
¥ Calider.

8PBCIFICATION: AAI Corporetion Purchase Crder Humber 315814 and Aberdeen

Proving Ground Material Test P:ocedurs 4=2-820, parsgraph
6.2.2 for Humidity and Tomperaturs Test.

TEST CONDUCTED BY: General Testing Laboratories, Ine.
Pyrotechnis Leborstery
Hertwood Division
Hartwood, Virginia 22Tl

“ATE TESY COMPLETED: 1 June 1971

The pi wslue of the Chambey (umu/a'rrs) vater supply waa determined to ba 8.9.
The Humidity-Tempersturs cycle presented in the Tabla I was repeated ten {10)
sonsecutive times for & total of 240 hours exposure.

TARLE T - HIGH HWMIDITY-TEMPERATURE CYCLE (2k HOURS)

No. of Tempercture, Relative
ours oF (°c) Humidity, %

2 ﬁnct’ellﬂtOo..lOS(‘tO-S).e...-.......Mda..sﬁ’com
16 paintain #t. . 2105+ 3 (BO.5S*2)e . v 2 . w o . and . . B85t0 SO

2 decresse . . . .105 to TO (#0.5 to 21)s ¢ ¢ « o« o Jin-rease.95 2 2
% osntednat, . JO23(2122) .0 e oo and. . 5922

{ The Revolvar ghowed no appairent indication of damage md/br drterinration as &
. | result of the test exposure, however, the two hundred (200} younds ol ammunition
showed Indication of oxidation of the casings.

~ PECTIVLEL ,9/4 %4 //fy@

Al Yy Aubrey A. Ellis
) Test Engineer

Report No._A-¥18 AL L i
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{u) Tha follawing ie & lectsr test zeport on 75 vounds of QSPK emmunie
tivn that cerzifisd they were subjected go high bumidity, tenpersture cycling
conditioning in accoxdence with Seciion §.8.2 of KEF=4-20-220.
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Genersl Vesting Laboratories. inc. / 6080 Industricl Road, Gpringiield. Visginiu 20151 / (703) 334-2000

Hertuosd Piviston
Hartwood, Virginia

2247L
. RECEIVED
RTE: 26 July 9T1
AUG= £ 1871
BY: Steven D. Johmson, Teet Techaiciaz
& A § PROCURLMSENT
FoR: &AL Corporeticn
Baltimore, Haryland 2120h
TEST ARTICLES: Geventy Five (T5) rounds of asmunition
SFECYICATION: AAT Corperatica Purchuss Order nuebef 317992, MTP-
k-2-820, parsgreph 5.2.2 for Husididy ard Temperature
Teot.
TEST COWNICTED BY: General Testing iaboreiories, ins.

Pyrotachnle Laborasory
Rartwscd Divigion
Harewood, Virgiale 22471

RER0SFT NUMBES 3 A-BN
DATE YEST COWPLETED: 26 July 19T

Firty (50) rounds of emmunition were ipetslled into 2 special holding fixtups.
Twanty five (29) pounds of emmunilion were retfisned in the standsrd serdbosrd
contalner. The sevanty fiva {75} vounds of ezamunition vera nctelled late
the temprrature hunidity chamber end subjectsd to ten (10) zontinusus cycles
of temperature husiditcy condiiions, an deseribed in Teble I.

M o m e M s e e Aafr i o = —— —

TABLE { ~ HIGh WRGDITY TE@PIIATHE (vl (&5 unmg)

fo, aof Temprrature fislative
Hgurs o (o) Hunddtty, % H

oo atrd, o B85 e W
- ‘md. . -85 t{’ k’.’
c o o« JlncressaF) ¢ 2
PP X 1 I of"‘}i?

2 fncreese to. « LA (BOSY. L. . 0L .
1% walnteln a%. . .10% 2 3 (k05 2 2), . .,
A deerease . . . .25 to 7O (838 we 21). .
b ealntelnet. . Ju sl e . L 0.

L)

ey ¥ .
v
.
.
»

Pout test lnopections ravesled olicht oaldation su the cesting of the sevenly
Ttre {T9) roundr of emmusiltion.

3 [} .

! Stwéa D. Johnoon

; Peat Techniciaa
. b B 8GES 0 0 B L

’ 7%
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(C) QSPR RBLIABILITY AND ACCURACY TEST PROGRAM AND EVALUATION (U)

w) A. Objactive
w) A series of firing tests were conducted by LWL to avaluste the
realiability and accuracy of the QSPR and ammunition, The following rasuilts
and conclusions sre included in this appandix:

¢ Reliabiiicy of the weapon end the ammunition.

& The effect of quick veresus slow fire on system sccuracy.

» Probabilicy of hit (P“). throughout tha renge of interast,

including comparison with B for tha calibar .45 pistol end

caliter .38 revolwer,

e Probabiliey of kill (PK)' throughout the renge of intervest,
including comparison with ’K for the caliber .45 pistol and
calidar .)8 tevolwer,

) B, Test Procadure

) Approxisscsly 400 QSFR rounde were firad during @ veliabilicy

test progrem conducted by tha Munitions ‘Brench {n the LWL test areé on Spesutte
Ialand. PMrior to the test, @ teet formet (experimsantal test ssquence) for
axamining the asccurecy of firing vas provided by the Bssserch Analysis Off{ice
(HAD). This format conststad of fndividual firing tests which ware dasignad

to provide information on the effects of quick va, clovw fire, single-acelon

v, double-accion trigger pull, single-round firing ve, two-round f£ir'sg, and
the affecta of range.

W) The BAO sccurdcy test was suparimposed on the reliability test,

16
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(U)' Tvo firers were provided by the Military Operstions Division
(OD) of LWL for the test, Both firers wers pistol-qualiffed. Two firing
positions were estibliched, one st five métars frow the target and ons &t
13 maters from the target. The positions were deterainad euch that tha
distance from the end of the barzel (vwith the weapon held in the firing
position) to the target was the indicated range, For the alow-firing
sdlvoe, the firer wes allowed cll the time ha dasired bafore firing. The
quiskefire ssquance was implemantad using 8 retractebdle =muelin screen,
vhave tha silhouette target ({aca-on, head and shouldevs) wes placed et
virious poeitions on a vertical &' x &' plywood sheet and the epscific
positions wers unknowm ¢o Che firer prior to uncoweriag the target, Tha
wuslin screen wae uncoversd for ¢ pariod of ons to three eeacoads #nd

ghan dropped dack to cover the target &ped, Tha timss of target exposure
wayt varied to veducs the tendancy of thae firer to depend upon & full
thres-saconds target exposure. For &#ll firings (entive tast), the target
eilhoutites had no center mwrkings and the firer wes instructed to 2im

6t the center of miss of tha silhouetls.,

(v) Daca wae collected in eccordance with tha prescribed fovmst,
This consieced principally of macsuring tha coordirates of impdct for each
pallet in «¢ach salvo. Hince no center wmarkings vave used, tha lower left
hocd cornar of tha eilhoustie %es taken a8 referencs.

(US Frou ths ssaeured ccordiniles of tmpect for eéch pellat {n eech
ad'vo, tha cencer of impect of ssch salwwo was calculsted by datersinig the
wosn horigcntal end verticel impact coovdinetec, It was then assumed that

thase maen inmpact coordinstec reprssentad the siming point for the particular

7
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salvo, The eiming error distribution was than estimated by calculating

the standacd deviation of the horizontal end vertical mesn impact coordinstas

for all replicacions of the same test conditicns.
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(<) C. Reliability of the Yeapon and Amunition

(c) 1, Weapon
(%) Tour (&) differont vespons wers usad, {dentified aa

weapone Hoe, 2, 3, 3 end 6,
vaspen milfunction occuzrred and thie was vecovdsd on Salvo Ko, 127 &3 &

Tha log entriss indicste that caly one (1)

"y e o « hanmer jsm on second round (roll past)",
The following table can be constructed frcs the firing lot:

©
Kumbar of Mumbar =~ v * .
Weapoa Trials ¥al™ “voae 22
: 102 1 3/102
3 3 0 0/93
4 2] 0 ¢/n
3 126 0 0/126
Aggregate 392 1 17392
{C} Tatle I, QSFR Veapon kelisbility Daca (U)
©) In constructing Tadle X, wioiires sctributed to saeunie

Cion malfunction ere included fn the nuabey of trials. Ralishilfcy cal-

culartions baced upon the entyise os Tebla I and @ 957 confidance intorvel

yield ha foliowing:

79
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Weapon Reliabiltty
2 9544
3 -9683
3 <9598
& 8762
Aggreguts 38809
{C) Teble II. ' .apon Rel . .lity @ 95% Confidence (U)
() 2. samunition
{C) in 382 ¢rials ten (10) semunition melfunctions wvave

recordad, All of che msifunctions cccurred whan cyclad emmunition vas

ussd, UDurtharmora, from the no-fire log of Refersence 1 eix (6) of

the ten (10) m sfives are sptributed to the second can of cycled ammuni~

tion which was used,

{C} Date for the selisbility calculstions lias besn extractsd

from the firing log and (e presented in the table balow.

“Yombor of - Number of Ret o
Tria.e Halfunctions £3)
! Amminition Condition £2) () @
Cycled Containeg | A9 4 4 /89
Container 2 2 ) bf2l
Uriuye led ot M 0 07212
{(C) Teble IiI, QSFR Amunltion Rel lability Data (U)
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(C) Relizbility calculations bass® upon tha entries of Table III

and o 95% confideuca intarval yielding ths following:

damunition Conditionad Reliability
tainer 1 ,900}

Cycled Conta inat 2 V5173

Uncycled Lot 9830

(C) Teble IV, Asmuniticn Raliadility @ 951 Coufidance (U)

CONFIDENTIAL



(C) D, Ths Effect of Quick vs. Siow Fire
on System Accuracy (Referen:e 2)

{C) 1. Aalming Brror
{1)) The coordinatee of itzpact for cach pallet in each salvo vers

msasured #0d the centar of impact of sach ealve was calcuieted by dateraicing

the moan horizontal and vartical imgact coordinates. It was than casumaed that
theye mean fapact ccordinates vepresented the siming point for the particular
salvo., The ailming error distribution wa? than eatimated by calculating the
wtandard deviatica of the horizontal and vertical msan fmpact ccordinstes for all
cveplications of the sama teat conditions.

() The Tesulta of the sccurecy test are giveo balew.

(C) (1) rive matsere range, single-action and double-sction trigger pull - Tha
rominal fiving conditions ware at {ive =stero vange Lo the glow-five and
singlewround mode; that f{e, the dulk of the teets wers for thess condi-
tiong. Bach subjact fived I2 vounds wach in tha single-action and doubie-
action condition. Tha vesults ara &g follova {tadle entviee are in wils):

' B A Hor{zonta) _Jertical
| _Siemr Action _JHean 5ed Dav Mean Std Dev
Clouttes single 7,1 103 =10.9 16.2
Doubly «7.8 13.9 «10.0 19.3
guntery Stngle 7.2 1%} -11.} 29.1
Doubla .4 187 - N,$ 19.7

{c) (3) Fiftaan maceve varga - ¢sch subjoct fired 16 rounds under controllad test
conditiona (n the eingle-round, singla-action, slew-fire condition, Tha
rasults eve a9 follows (table antvies avo {un mile):

.. Bovirontal ' \‘ertlcn\.
Firer “ean Std Dov Uaun Sxd Nev
Cloutier -1.8 6.) +6.9 8.1
(‘-ﬂht!l’ *] -9 10.5 '75 79 l) ca
82 :'
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(€} (3) Frive meters renge, quick-fire, single-round salvo « Bach subject
FPizsd 2 total of 16 rounde in the quick-firs conditton, Eight
touids were fized {n the zingle-action snd eight rounds in the
double-action conditivn., The results are as follawe (table entsies
ara in mils):

Horizontal Versicpl
Pirer Action Haan Std Dev Mzan Std Dey
Cloutiaet Singls ~10.2 19.9 0.9 13.6
Double - 0.1 13,0 =~14.0 17.$
Guntey Single 14.0 17.2 -12.2 38.3
Doudle 388 20.8 - 3.4 &0.3

(C) (4) Five matevs rvange; quick-fire, double aceion, two-round ssivs -
Bach subfact firved 16 salves of tuo vounds 28th, Par the two-tound
ealvog, tha centave of lapict were determined in the svwm memeey
85 for thy one-round selvo, Iw Yesulis sve a5 folluwwe (Tadle
sntglae exe Lfn milg)t

) hoeizontal Vervical A
Lirayr Nean std Dev Hean Sitd Day
Cloutier 9.9 16.0 16.1 i7.1
Gunter 18.1 10.3 7.6 8.8
0 It {o clesy fros YTeble V that there sce aix (0) test coadinie

ttoas to ba coapared. The siming ercor disteibusion ia agsuwsed bivarisre
norwal; howewer, by twapaction L& (s won circular. Tha effect of test com-
bination on syetes accutdcy can be vonked by computing the squivalent
civcular probadle et = to each non~circulay distribution end ovder tng,
While the CEP, sc & pivametear, Ls not sssociated with Rhe non~circular
bivariate sorwdl distribution, thove Le @ ctrcle centerad ot tha aiming
poing of thet distsibution which comtotne half of the impact points. While
it 1o pog valid to use this "equivilent XEP" to compute hit probabilittes,
it Ls an expediont nadsure of goodmesn, We will make the ioplicetion thet

sanll is good, soaller is better, and smellest 12 bast.
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. g
Test u___min o——l 0
Firer Coambination mar nax ~Mx R
| — ]U
' 1 .63 956 16.2 15,487 i
2 .720 1.012 19.3 19,531 |
» 3 673 980 19.9 19,402
Cleutiss s .726 1.014 17,9 13.151 ;
s an 1.064 8.1 8.456 5&
6 03_86; 924 17.1 $5.800 i
t s2s | .eee- | 2ea | as.er - \ i
' 3 W oo 197 4 21836 |
Gunter 3 kot | 80 3R 1 s2am
& 516 .88 40.3 15,460
L V1Bl 1,236 . 13.6 Q250
& A58 TR 18.8 .7.579
§. }

I e

{C) Toble VI. Squivalant CSP's (B's) of Tese Coabinations (1)
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) The radius of the circie, R, in Teble VI above is com ited

ueing Figure 1 "Equiva.ent CEP Chart" of Reference J.

(L)) It can be inferred froa the above results that ons of
the largest factors influsncing sccurecy is thediffevence in firars. An
exsainstion of letening effecta on &ccurecy snowe that both firers

improvad comsidarably during the courae of tt esta; however, due to tha

lizited sample aizaas, it is not prudant to extrapolate eccuracy estimates
for a fully trained fiver,

(1)) 4 seccond factor influsncing eccuracy is the lack of a daeig-
aated taxget canter (bulls-eye)., This conclueion is fairly obvious whea
the fiveemater and S-mater Tagults ars compered, The ouplqmnon is .
iintlit}y .b$v£§u \’_.n that, principally, ¢ha results ars contingent on t.heA
miesive proporticans t;nf the sight picturd to the tavget. Hdvﬁxg the tuzges
furthay 00y has the ef¥ert of enabliing the tm& Lo bsitar 4Ateckininits
betvean tha centaxy of mesa and tha comtar of tlhw targal pictute,

) It should be cleay thot &% very 2lose sdnges it §s
virtually ispoesible,or at lesst veyy difficult to discern the canter

of teuget mage, while at the longer vauges the exarciss bacomea 8 pracile
cality - sepacially if tha firar has ¢ veeconabla asount of “Zime on target",
The confounding affordud by stvess aed wlpylng L&cgaT expolure tirwe

paxiicularly et the closer ténged, iunflate the alming erxovas,
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v The effect of slov versus quick fire is very clear, and

cén be safely compared on the basis of agreement in performance trends when

the Cest paramater firge control ic changed from slow to quick while holding
rangs and trigger sction tonstant., Both firers obtein better (emaller) circles
on slow fire, single action at fiw (3) weters, Tha glaring improvement at
fiftean meters by both firers has baen previoucly explained.

) 2. Baliiatic Dispersion
{C) Tha test provided an opportunity to estimate che pellet dis

persion based on & large rumbey of firicgs. Tha results of the dispersion
astimates for one-round s&lvos are given below (table entries are in mils

and represent ona linear standavd deviation):

3 Msters i3 Meters
Eh‘!t ﬂorgz.ontq Yartical Eorlzgngq Vereical
Cloutter - 3.9 6.4 2.0 : 6.9
Gunter - 6.0 6.3 6.7 ‘Bed
{C) ©. Tha rasults abova may be combined to giva aAn eetimeted CEP

+

of 7.3 wils et five raters range snd 8,6 mile et 13 maters venge. Alterni-
tively, the' ectimatad Avardge extvema spresd in both the horitontal and .

vercical dirdctions for a 13-pellat calvo {s 21,5 for five retors rdnge

and 25,4 wils for 13 meters renge.

.
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(€) E. QSPR Hit Probability (PH) and Comparison with PN for the
Caliber .45 Pistol and the Caliber .38 Revolver

w) The Frankford Arsens: (F/A) salvo kill probability model was

exercised to obtain hit probability for the weapons and ranges of interest.
The galvo kill model assumes a bivariata normal distribution of both aiming
and bslliatic errors. The model assumes square targets to taka advantage of
¢mputational symmetry., A single or line (squad) tgrget may be analyzed. In
this {nveetigation a single tergat was snalyzed. Principal requirved inputs to

the ptagram are:

¢ Alming srrors
e fSallistic ervove
¢ Alm potnt )
o Humber of projectiles tn galvo
@ Attsndant projectile charscteristice (Wt., sise, etc.)
(1] The eim point was tekan at the center of the targat to be consistent

vith the teat directive « “glm at the center of muss”. Afming and balltatic
ervors are taken from the pirevioun wection for the QSPR and from tha tables

belov for the caliber ,65 pistol and the calider ,)8 vevolver, with noted

exception.
Fire Control , A Slow ' ) Timed
Md, itato '
Sgqurce . P.l{ce akl [
”A A " » re .
X Y H Y X Y
Teigy,. . | Single 1.9 2.) 5.7 5. 6.4 10.9
ACtiun . o
Hounb) e 2 1

olably eniirica are viw 1 inede gtandard deviation,

{(€) Table VII, Alming Error Dats for the Cellbes ,J8 Rovolwer (U)

88
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Personnel OM'" Errora

X Y
Civilian 3.5 3.7
Military 4,7 8.0

‘*Table entries are onc linzar
etendard deviacion,

(C) Table VIII.  Aiming Error Data for the Calibar .45 Pistol (U)

Ranges of interest vera 3 meters and 15 maters.

(9] By way of comparison a 9.5 mil aim ervor is cited in Reference 4
for the calibex .43 pistol and proficient firers with a three (3) second
Cargat exposure tima. Thie o elightly lavger than the etrov dais of Table IX
which wes obteined from Edgewood Atsenal, Fov purposes of this evaluation
tha 9,5 mil error was used for "quizk-Ztre® aiming evror (Q5PR t-:«ta:-sl’té'.'ed
waximua of three (3) ewconde psr targat in the quick fire mda)A.r" ‘rﬁ promote
| comatatenty in the evaluaticn tha tiamed fira alming evvors of the ;axtbcr .38
revolwr eve essumed synonomous with quick five errors. Errors for the slow
fire condition are broken into the dichotcmy of ¢ivilian paveonnel and milicary
personnal Jor both the cAlider .38 revolver and the calibar .43 pistol,
) lalltetic dlspareion ts appronimately the sama for both the calibey
. <38 and caliber &5 duilet. For thia Lrvestigation the value used vas
e, " ay = 1 s},

{C) Raesulie of tho hit prodadility (nvestigatisn are shown in

Table 1X.
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© F. QSPR K{ll Probabilities (PK) and Comparison with P, for the
Calibar .45 Pistol and the Cslider .38 Revolver

) The Frankford Areenal salvo kill probability model was exercised
to obtain kill probabilities for tha weapons and ranges of interest. Since
this would be & head-to-head comparison batween weapons, tha selaction of a
patticuler atress situstion is acedemic, Ordered results would remain un~
changad regardlese of the seclection.

(C) The 30 second sssault criterion wee uaad. It gives reasonably
large conditional kill probabilities, PHK {halpful when looking for amall
differcnces), while representing fairly & stress situation for pistol or
tevolver employmant. A summavy of rvesults for ths Fill probadility fnveati-
gation 15 givea in Teble X, Additicnsl inputs needed for the kil) probability »

wodel sve ae followa:

“Wezzle Projectile - No. of
Veloctty Height Projactiles
Hespon (£t faec) {gratn) _ i Salve
Qs 60 o 1.5 1 15
Cal. .38 Rwvoisur 859 138 1
Cal, &8 Fiald 850 230 i \
£C) The vesults of the P, tnvestigecion ace casily Interpreted,

® The Will probadtlity of the QSPR ie highar at 3 metere than
either the caeliber ,36 revolver or the callber 45 pletol,

#ond this is shoun to be true fov all otmlig ervors computed

for the QSPR test conditions,




If tha errors of ths béttef bof the two shooters of the
QSPR test program are usad énd 2 one-to-one corregpondence
of test cond{t{ons end available celiber .38 ond .45 date
are compared, than agein the QSPR exhibits considerchbly
more kill probebility at the 15 meters rerge,

In short the QSPR offers considersble lethality improvee
ment over both the caliber .38 revolver aud tha celiber .45

plstol inside the ranges of intarzest.
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