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ABSTRACT

{0 The LWL Tunnel Wespon was avalusted in the Republic of Viet Hea
during July through Octobar 1969. Tha results of this evs’ atlon indicated
that the wespon system was wall cecelved primarily becaduse the low firing
omolse pavmlbted use of the weapon without giving swiy the user's posltion,
In addition to its tunnal explotatiion role, the wvedspon vas uvaed in ssbush
eibustiona and Lo search and destroy operations. MNecauss of thias, tha
waepon in now designated tha Quiet, Speclal-Purposs Ravolver (G5WR),

LLEH] Bufors considaration could ba given to quantilty progurement, ic wae
nECEIsAY [0 corTct any weapon and ssmunition deficlencies noted during

the BVH svalustion, partieularly thosa reporced a8 wesynitlon sisfires,

) Tha objectives of this progres were to determinag the ceuses of eis=
fires and malfuncelond of the Quiat, Speclel=Pucposs Kevolver and Lts . seo=
ciatad low signature, sulti=projectile emsupition: €o modify of redeslgn
coaponants to affect nacessary correctlone including testing of all componunts
to sasurs valisbility of corvecilve actlon; and Co modify weapons and fabri=
catn sssunition for rellabllicy testlng by USALML,

() The sffort sspanded under this contrect revesled that the major
causgs of the sisfires vars the marginal Eflring pln energy and the combloation
anvil=primor devign of the wmunitlon. & secondary or halpar spring was
addad to the weapon's aalospeing that provided a 50T lnereasc in firing pin
anergy and sliminavod mainepring degradation, The wmunltlon wal tedesigned

with fowar parta and the priser wes tepositioned and ewposnd ot the base of

m
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tha round for dirvact contact by the firing pin &8 in cornventional asaunitiom,

Thasa dasign loprovesants vesulted in mot & single sisfice throughcut tha

davelopment, Sasurence, 8nd Sccepténce tests desoclated with this program.

[y Husmarouws othar daaign ilmprovemants wars lncorporfied into the weipon,

wrmunition and holeter aseechbly. At the completion of the progresm, laproved
wispons , lmproved holetar dssembliss, #nd lmprowed smeunition complata with
packaging wers dellvered fou furthar user temts, .
(Ul A ssries of firing teets warw conducted by LWLl to svelusts che rell-
ability and affectivensss of the Q5FR énd smmunitlon. Anélyses of the data
showed tha pallability of the weapon and émsunition to be good &b thie

stage in the developmant and thet the GSPR offers comsidersble Llechallicy

improvemant ovet both tha calibar .30 revolver and the calibar .43 platol

insids tha ponges of Loferedt,

v
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EQEEWORD

) This work was conducted for tha USA Land Wirfave Laboréiiory undert
tha terms of Contract Mo, DAADD%=TO-C-(270, This report ralatan all afforts
#uthorized undar the terms of this contract. The task perforsed under tha
basic contract wes to determine the causes of esmunition sisfires énd mal-
functlons end to affect remedial action to elicirate same, A& sodification
2f the basic contract included the fabricetion snd testing of wrlouw barral
conflgurationd to ylald the optimum hallis fc dispsrsion. A fucthet comtract
modlfication providiéd for f[ebricetion of cdditional weapons and holwiare and
wadificetion of sxieting wedpons and dasmunitlon,

(U} Towue Ho, 3, & and § of Contrect Mo, DAADOS-FL-C-0270 provided
environisner]l ceste, corrective teverk, additional environsental tests and

corrictlve mewvork of ressining Q5P essunitlon,
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Ta.lE)  DISCUSSION
) ke, Backgrowd
Uy Tha Julet, Special=Furposs Bevolver (G5PE) s & balancad,

compict, splw-shot, cylinder=losded, sxposed=humser, sslectlse=double=action,
modifled Smith and Weedon &b Magnus revolver, It fires & special careridge
containing L3 high denaity pellets at ¢ souid level comparabls to the
silencad .21 caliber pistol, This sultipellet certvidge i{mproves icm
sffsctivaneis since the shot pattein e similar to that of & sbotgun, Ita
low slignature characteristic couplad with fts high density multli=projectile
cepabllity rendar it highly sffective in quick responsa, close=in tactical
situations,

) This weapon system was valuated in ths Republic of Viet Wam
during July through October 1988, The results of this eveluation indi=
cated that the wedpon cyitem was well recelwd, priravily because the

low firing roise permitted usa of the weapon without giving avay the user's
podltion. Ite walti=pallet cactvidge afforded affective fire capablility inm
those situatloms whare there was no tise for point or alm flrs snd was ches
found to be ideally suited for ambushes, Rospordents particulacly Liked

to use the wespon when bunkers, houses and splder holes were sncountered

on sasrch and desktroy oparatlons. IEs small size mnablad them to resch
gulckly around cornars and fire without exposing more then & hand and arm,
This capebll bty hed & baneflclal psychologlcal effect un cespondencs, and

they reported Lt was posslble to clear such écess much more rapldly with cha
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Q5P than with & rifle, Several commants wers reported the. this weapon

system would be fdeally suited as & survival wespon fur alrccews and
Speclal Forces petionnel,

(v) Pefove consideratlon could be glvin Lo quantity procufessent,
It wisd necessary to correct any weapon and smmupltlon cdeflclescles noted
during *hé RVN evaluatlon, particularly thome reported as samunlticn mis=
firen, In addition, numsrcus user comrents regerding possible laprovesents
o the system wers worthy of consldwsat boa.,

{u) The objectives nf thie program wers to determine the causea of
amsunltion minfires anu malfunctlone; to modify or redeslign components Lo
effect necessary correctluns l'nr'ludi;l.g. teating of all sumponents tn wEaure
rellabllicy of correctlve action; &nd to medily weapons and fabricats
asmunltion for reliabllity testing by USALWL. The progres wae divided into

thres phaset,

fu) Phama I included the desiyn svaluation to determine tna Cavmes

of the .smunition miafires and malfunctione snd (o wileot cerrdial sctilon

to sliminite samc, Other design condlideratlons were directed towerd ==
proved ssmunillon sealing techniques, Improved weapn and smeunll fon pfobees
tive [inlshes, an |mproved holster and cartrildgs c&erler besign, & (roved
Lathality capability of the swunitlen dnd the aldition ol 4 lanyad retaining
ring Lo tha weapen, At the conclaslon of Phase 1, JO0 (mproved roawls were
{abricaced amd Lest (dred for deslgm assuran.o tests,

() Phase 11 Loclwied the [ahrication ol 113% wdiitiond rounds,

12% For finel wcceptonce teal [irings at this contracenr's facility, and

1000 for fimal delivery tn USALWL,
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{0 Fuase III included the fabrication, test &nd evaluacion of threa
barral configurations to establish the cptimus design for the desired bal-
iiscic dispevsion,

{u) an axtanded scops of work was provided to fabricate additionsl
weipona and holatevs end to perform design alteration and rework of wail pond
and sesunition after USALWL reliabilicy tests vevedled salfunctions, Afcer
correction of thesa deficiencies, sssples of assunition and weapone were
subjectad to environmental tests, The presence of molsturs in the smmunition
indicetzsd sdditionsl waterproofing to ba neceandry., The corvection wes radae
and verified by addicional environmental cests. The balance of ssmunition
e hind wes Thaw verrected Gl daliverad tu the USALNL,

(u} Folluwing 4» & detailed discussion of the weapon aystens
daficizacisn vevaaled v & result of che effort sxpended under the contract,
along wich the eysultlng design leprovements, Those luprovensnis aseocisted
with the revolver, sseunitlon and holater are presented respectively slong
ulth & dlscuselon on Lothality Lovesclgaelons and & #ection includlng test
dats, .

(%)) B. Revolver Evaluation end Design fmprovesents

{u) Ten GFP Wanapons (Hodifled Seich end Wesson G4 wagnum rovolvers),
Flgura 1, e carafully dxamined to ascertaln any obvious faults or dis=
erepeacieons £8 & result of manvfacturs, cosenbly, or use Lo che fLleld, that
miy have contributed to sssunition slafires sxperienced during the RVH
svaluation. Comnsldersbla sushroening of the [irlng pin wes quife svident
and consequantly the filring pln prutr-sion above the breech fsce was signifi-

cartly undar tolerance. In addition, briralling of the weapon's frama at thae
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bresch face misted on all ten vaapons as & vesult of round setback forces,

Tt was further obsserved that the malospring tensioning screw was uot seated

93 all cen weapond, but had sither becooe loose or was backed cut intentlonally
Eo achieve a lower trigger pull, The backing of { of this spring tensloning
decrev would sigaificantly dagrade firing pin energy.

(n Tha avalleble firing pin energy wes measursd for each weapon with
cha aid of & almulated rownd, copper crushars snd an original Smith snd Wesson
firing pic, The maipspring temsioning screy waa fully seated in all caves end
& musila=up weapon orientation woe employed since this orientstion yialded the

Teart croper crushar indenteclion depth and seprescnted the einisun snergy Level.

Simfiluyly, the double action wods of weapon operaticon ves also employed suelu=
wivealy, The slolsus and maximus ropper crw.hac Indencation depths recorded for
the ten weaeone, Flgr 2 2, corvaspond to firing pin eowrgy lavels of l1.0 and
31.5 inch ourwes vespectively. Also indicated s the manufsecturer's energy
requiresent to rallakly fice the Mo, 1| 1/2 easll platol primer (used in the
sxiaring aseunition) snd cha No. « L7 laree pletol primse (ueed in wcendacd
«Ob oagnon eswrnltion). It becema quita obvwious that soms of tha wedpona
amhibitsd flring pin enargles conclderably below chat requifed to velisbly fire
the Mo, L Lfi peisac, svan with the seinsiring tensioning mcrew fully seeted,
end naglecting tha sddicional anergy .ooe absorbed In ezcxleratlng the onvil
into the primst. (Seo saction on wrmendtion}, It therafore became resscaabla
to aomus that thewe lov [irdng pln enacgy levels could have been resccasible
for somnition siefirsa, particclarly, LI the melnapring cevcloning scr=v had

been backad out to achisve & lower crigger pu'’

1a r..ql.-l-v_i.lﬂ'-m B ww o
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w New unusad mainsprings wers secursd from Smith and Uesson and
scargy levels wars tecorded for six of them, in & single wedpon, and under
identical conditions aa before, Thase valuss are alic presented in Flgurs 2,
Bote that tha eignificently highar energies from thess new oprings sll exceed
-tha snergy reaquiremsnts for the large pistol primer. 1t was concluded &t this
point that the msindprings in the ten GFP weapons had definitsly exparisncaed
& degradacion. It was further thecrised that ssvers hasmer rebound nould cause
this detrimantsl #ffact by swercising thé spring et an axtremsly high rate.
Hemmsr Tebound was known to be prevalent bacduss of the reversing actlen of tha
anvil within tha round itealf. At tha cneat of firing, the envil is first
driven forward into the primer by the impact of the firing pin., Upon round
initiation the snvil ie than thrust resrward to ita initisl statlc posicion.
It is this rearvard sovesant of tho anvil against the firing pin that is
redponeible for the hamsey rebound phenoodna. 3Jubsegquant high speed matlon
plccures of the malnspring and hamser movenants during firing substantiated
that the hemer vobounds all the way back in .00} seconds and Lmpicts thu
wagpon [Tems, Howsvar, when competed to the .24) inches of spring travel, a
apeing weloclty of 6.9 fest par sccond was roalized. Thus, it becsss obvious
that the spring velocity during hamser vebound wae rvelstively low, and not &
significant fsctor in spring degradation. It wes furcher obierved, however,
that notlcesbla spring oscillation occuresd after the hasmer lmpactod tha
waapen's frass. It Lo belisved that thess osclllations occur as & resulk of

the kinstlc ansrgy ressining in the spring eftay the hasesr hew lapscisd the

frams,

{uy Concurrani amalytical vtuwiles indicated that {ully weating the

ipring tenelonlng screw vesulted In such & high initisl pre=lowd, that tha
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spriag was belag ecressed bayond its ylald polnt when the hosmar is fully

coched againet the frama (point of maxison spring deflection), Thess snalyticasl
rasults werd subdaquently verified sxperisentally, Thros oew wousvd ssinsprings
wite individuslly installed, again ia & eingle weapon with speing tensloalng
screw fuily sested, and dry cycled by hand cocking the hesmser uwntil i€ contactaed
the freme LOO0 timss sach, [nergy ssssurssest, both before and afcer eyeiing,
indicated tha firing pln snergies of thass three springs vare dagraded 18.5%,,
13,0L, and 37.0%, respectivaly, Thus, it was concluded that a portion of tha
snatgy loss axpariencad in the ten OFF weajons can ba corcelated to the fact
that the aprings were overstressed initially, Furthervore, sdditional streseas
induced Lnto the spring Jus to hamer rebound (& computed from motlon charac=
tariatice chasrved from tha high spesd motlon plctures) could have had & furcher
progressive degreding effect.

fu) Coptinued exparisentcation ravealed that Lf the spring tensioning
acrew twe reetricted auvch that the springs wars aot overstresssd Initislly, than
no anatpy degoadation occurred dus Eo dry cycling., Howsver, in so doing, the
avallable firlng sin energy wai of the magnituds of 21.% Llnch ounces, end afforded

liceles emcaes of tha 20 inch ounces required to reliably fice the Hoo L LJ2

primar, Huch a small safety factor on ficving pln enacygy wis consldeced Lncoas
petible with the primary objective of this progrem, nassly to lncreass round
functioning rellability by eliminating alafices,

LUl Condequantly, a dual apring installation was dysigned consisting
of tha original wainspring with limited preload so as not to be oversiressoed,
and an sddicional emell compresslon spring placed betwesn the salospring and

waepon handgrip frameé sw shown on the following page. The resultlng firing

) pin anavgy of Y40 Inch nunces, attributable to thls cecondary or helper spring,




UNCLASSIFIED

HANDGRIP FRAME

MALKS PRING

J

taprasants & 2O amergy incredss &nd effectively provider & significant safecy

factor ovar the 20 inch ounces required, Subsequant sonitoring of this im=
proved dus] spring lostallacion through Tepssted dry cycling #nd actual live
firing tests ravealsd no dpring wnergy degredation whatscever, Also of
witveas laportanca la the fact that not & single sisfirs occcurved throughout
this program with the advent of the dusl spring ivstalistion and other smmuni=
tion design improvenants discussad leter In chis repott.

({1} Two GFF waspons ware oodifled to accopk this dusl spring insgals
lation, AR the sase tioe, 4 herdensd etesl ineeri was installed in the breech
face on one of them, to prevont brinslling due £o vound setback forces. Con=
cuFvent eseeuition loptovements patmitted the rasmoval of the swrhroomsd [iring
pios end thess vere repiaced with scendard Seith end Wesson ficlog plne (See
gection on sewmnition). Early tedting with the incressed [irlng pln ensegy
peoduced & fow minor prilest punctures, neceesictating & slight reduction in
firing pin protrusion and and rodius configuration, Thess tuo modifled wespons,
depignated a & primary and secondary weapon, wetw used for all subsequent

davalopment and sssurance tests. A few waspon problems arose during the
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assurance test of 200 rounds but were subsaqueitly corrected, Thess problems
are fully discussed in Appendix B,

{u) Virious protective finlshas for ché wedpon ware investigated to
lmprove the corrosion and wear resistance afforded by the umuﬂ.n,i W pon
blusing. A black Teflon=5 coating ves slected as the most promising end this

finish was applisd £o all internal and axternal surfsces of a .18 speclal

ravolvar {not sssociated with this program) for evalustion. Tefloass" 1s &
non=stick, self-lubricacing, easy to claan, rust resistenc, protective Flnilsh,
first applied and subsequently cured by oven baking. Evaluatioa of this
finish ingluded weapon test firings, and subjection to corvosion inducing
environments, The 'I"lﬂun-ﬁi coeting wvas vremarkably sasy to clean and sxhibited
suparior rust prevention qualitiss a8 spposwl to othar revolver flulshee, Thus,
the T-thn-E. coating was salected as the improved preteciive fiolsh for the
Quist, Speclel~Purpose Revolver,
({1}] AL the concluaion of this basle progrem, four nev weapuns ward procuced
from Judth and Wesson and remads lnto Quisc, Spaclal Purpoes Revolvera. Ia
sddition to all wodifications previgusly tequired, the four new weasons con=
Ealned che following design improvemants i

L. & .36 inch dismecer hardensd sceel Lnowrt recesssd in the

brewch [3ce to praclude brinolling Jus to round setback
forces,

~ 2+ a lmat treated hand pim and hasser plvot pin,

J. @& modified Flring pin length and end radiug,

* Begletersd DuPont Tredenark




UNCLASSIFIED

4., @ sicondary or helpar spring along with the weapon's
malnapring €5 Ilncraase flring pln ersipy.

3. walnspring tensioning screw pinned in place to preclude
firing pin anergy adjustment,

6. 4 lanyard rataining ring located in the hand grip butk.

T+ & 400 inch diamater atraight bore barcel.

8. on improved dull bleck Taflon-5" prote-tive Zinish,
(uy These sdditionsl er "iflcations wers & divcct result of wveapon
Inprovecants ovaluated during chis progras #nd warte consldared to saLinfy
a1l progrem cbjsctives. Tha foutr new weaspond ward used exclusivaly st tha
ind of tha progrém for weepon &nd soowunition scceptence teat., without
incident, prior to final daliw . The stréight bore barvel was selected
during sccaptance tasts for ief.owed ballistic disparelon. This is more
fully docossnted in the test ssction of chis repore,
(U} Dalivery of the four welpons to tha Covermsint #nd thelr subs
aejuant tast firings veavedlad the following problem arsan;

# Excons lve wasr batwsan tha mating surfaces of tha
cylindar and tha cylinder mounting yoba,

® RBevolver aida plate scrowe logsoning during fivring, end

* Difflcaley in functloning the wedcon dus Lo dmmy=
nitlon Latarfevance durlng cylinder rotstion,

{u) A contrect modifivwtinn wie evardsd Lo provida corvective ssssures
for tha abovs problesa, Incorporsce cthase cormictlons inte the four QSFR wedpons
iepted &nd fabricate two new (3P welpone ¢ the meviesd conflguret lon,

{u) Inepaction of the four Q5PN wedpons rewalsd Ehek upon firving,

tha recoll of the cylinder I8 trénsaitted Lnto the wecpon thru & ssall beéring

i1 |




ared on the cylinder scwntlog yoka, This bearving sped, though adequace for
tha standard .64 sagnus ssaunition, was #xcesslwly worn dus to cthe combiosd
tocoll of firing the Q5PR somupitlon and the subsequant forvard losd Erans=
mittad thru the cylinsar by atopping tha plston inride Che dcaunition.

(U} The result of this wesr io excesslve cleavence Lo the forward
#nd aft locatlon of the cylindar., This sowessnt 18 thought to contribote
gresdtly to che difffculey in funciloning the wedpon dus to dneunition Lloter-
farance during cylicdar rotétion,

(U} Corvection of this wesr problum was sccoepl ished by wachining
off the sxisting buaring surfecss on tha cylinder and sounting yoks #&nd
#dding & bardaned atgel wveshar of largar dieswtar such thet thy pew badviog
ares i¢ approwisstely tripled. Subssquent teat firings howe dsscnstrated

the succesn of this sodilicetion,

{1}] The lopsening of the weepon #ide plateo screws durlng firing

wis theught to ba ceused by decrscasd frictlon dus to the eddition of the
Teflones” protactive [inleh. The corraction of this probles Hl; #ciompl iebed
by ualng screws with nylon interte in the threads, Thess lossrie provide

a locking sifect which preaventad any subssquaoat liocsanieg durlng test [irings.
(1)} Tha difflculey in Fupcilomirg Che weapon dus te s=aunitlon
Incaefarance durlng eylinday rotetion wes thought te be predoalnantly caussd
by tha cylinder and cylindar sounting ycke wedr probles, An eddicional weepoa
wodification wos made howswer to furthar awsurs sliminetion of the problsam,
{u) An Laproved surfaeca bewel of the pear of the darrel was sddad

g0 thet, as the next round of Smsunition wie adwinced into che firing position

12
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by cylinder rogation, thare would ba no gharp corners Lo Chuss oy raslebance.
(L1)] In addition to 41l modificetions to & stendard Saith and Wesson
oMb Magous pletol previcusly required, tha following design Lmprovemdnts wers

thus mide to yleld the conpleted Q5PN weapon undey the scope of this contrect

modificatlon,

1. Addition of & hacvdenad stoml washey batwesn cylinder
#nd yoks to provide incressed badring surfoces,

i, Addition of nylon lnserts In the side plate ecrewa Lo
pravent loosening during firing,

3 Improved surfece bevel at the roar of the béreal for
smooth rotation of the cartridge.

Four leptuved énd two maw Q5P weaponas ware dealiwred to tha Covarmmaent,

{u) Taak Fusber 5 of Contract Bo, DAADDS=T1-C-02T0 provided fov
suvironmantal conditioning of QSFL wepon end smsunition, Inapsction end
taats of tha conditionsd wedpon reweiled no selluctions, Appandin "B cone
talng detaile of the wavironsantal conditlonlng of the Q5PN wéapon,

Oy dmsunition Evaluation snd Dedign lagrowsants
{u) The subating snginsavivg dravings of tha assunitlon were cife-
fully surayed with regard Lo tolevence bulldsup, press [ite, ssse of ssaeub]s
awd réllable functicnlng. One sred worhy of consldaretion with regerd to
alslives is lo cha prissy retdiner sosssbly (Sce Figurs 3}, As than desigred,
A tha extresa coae, the snvi]l could project Indo the pri-a« s¢ much ss OLL
Lochas, sven afcor the primer had been consolidsced ss much @ 01) inchas,
& poieible owi-consolidetion of the priesr could have o dessmsiticing e fisct
and steribute to malfunctiona or mis{ires, Forty-seven GFP rounds of cwmu-
altion, depignated as misfives from the WVH avéluction, wers eveluated by

radiogtaphy to dacestiin sny obvious Jeulls oF diecrepincios 4 & teault of
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waufacture or aooembly, Examination of the f=rays proved negative, i fecr,
Es epprociable movemant of the anvil could be doteci~d. ‘This observation
tended £5 Beppork the theory thet the stsking lecousr used arcund thes anvil,
widn alloved to amply cure for aeveral monthe, could conceivably pravent or
ratacd the sawil's forward epvemant into the primer and thus absord most of
kba pvallanle firing pin enecgy. To chesk chis, pricer sanaicivicy tests
wara conducted on fiftecen unuoed vouwds returned from Viei Wam, The priner
dpgenliliee ware removed fros the vourds, pleced imn a5 fest flatura, and
subjoctad €o & Elring pln energy of 20 Inch ounces, the manufacturer's
recommandation to reliably fire the Mo, 1 1/{ small piztol primer, AlL [ifteer
pricars functioned on the ficst impact even though the Ilting pin penecretion
vea varled from 043 iachas to O30 inchea. Althcugh this relatively amall
dampling was recognlioed; it hucame evidént &t this polnt that tho steking
lérguar was pot tha prime-y reassn for the misficec, Filitesn prisor assem=
bilas identiflicd &5 mifiras, vore then subjected to the sene toal wWith tweolvw
piizste Fupnctioning and three primars mul functloning: The thows prissrs
“hat did not function weie each subjected tn A second anu chird lmpact, cgain
wiihout functlonilng, although the anvil had meved [orwatd anpreslsacsly 020
incheo in all three cases,

{ird Conalderabla emphasis was Jdirocied Lowars an ampuniilon redesign
that would slmplify sssembly and at the sams Clme increese tellablilicy. Tha
modt direct appreach wad to elinlnete che 4anvll ln dte eabltsiy, Aol Ehus
wlilminete all of itz aesmoclaced problems, These dneluedod (L) an wndesirable

leagth over dismster (L/D) rutio that fecilitated cocking of canting a8 the

13
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awil be dolver fotward, (2) ths undesirabla loss of [hr.ag pln ensigy that
the miril sbeorSed during acceleration, and {3} the de rimental mushroonung
wifect tho snvil pwoduced on the flrisg pin. It was [urther concloded that
if cha primac weare interced from the cear irto oha chreadod base plug, and
togalnnd feom Blow=out Jdus to Inteenal peeswuzes Wit & =eimp, thea noc only
the anvil, out anctner closely tolersmced pait cenld e glimindted & well,
namely tha fetuwning sleeve, Furtheimero, by &0 doing, the firing pln would
contect Ehe ralatively soft primer directly as in convenilonal asmunitiun,
the mushTooming of the {icing pin wo il be sliminated, snd increased rellia=
billity would tesalk . .

{0y This ressening lod to the Jevelopment of the vedeslgned primar
ip..allation, hancefurech referrod to 48 sn Dmproved expoacd prilssn cound
configuration, & cospsasement ol the lowds In whe base plug of tha tound
tndichted that heat Eroafment wae nok recavsary. After & thorough materisle
emarch, the meruging stwal that was cuevently woed for the base plug weo
salectad, but In the annmalod condition, GScrengih, curroslon ceNlecdnce

and alongailon peoperties dictated whin swlection, Assocfated togling was
peaparad el vazious veimndng, (lanpe configuratlons werw fabricated amd
Rubsaquent by aubjuciod fo stativ tesks, The snncaied neragliog steal or lspad
aeraudingly well and wwhihitou ro ovldence 9l srdukilog,. Tha most pombsing
conflguradbon wan Laet [ired and [gasdbiiity was demonutr.fed when the orlnp
succeme ful by captivited the priear agabnst «bll Iacernal Prushurud and Lim
prdmur did ek blud thraugh when Indanted dicectls by the Hedag pla, A

soaall rifle prlmer wos guplovad Inkbaelly Fecante wl Lis (ncreancd materidi

L&
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thicknass. Raliability daci was balng sought when & primer blow=through occurred
on the l0ch and lilcth cest ficings, which alao lnecluded & LO% propallant over=
cherge by waight, Ona gut of two subsaguant test [irings with the standard
propallant charge also produced & primer blowsthrough., Examination of the
standard charga round that contaloed the primer fallure revealsd that not onl
hed tha primer sxcruded up Flush wich the top of the crimped surface, aa wvas
customary, but had actually extruded argund on top of the crimpad surface
(batwean the crimpad surface and bresch Fface). Up to this time, the beae plug
wil balng threaded into the cartricge cesa until the orisss crimp sur face was

flush or & balow flush as practical,. It was therefore decided co back the

thrasded basa plug out untll cthe primer crimp aurface was alvcys above the
hase of the cartridge cess, assuring direct bearing against the breech face

st round setback. This &pproach was henceforch used exclusively with complate
sutcass including cest firings with LO% propellant overcharges. The S, 1 L/2
pmall pistsl primec was subsgquently repestadly test fired without any primerc
fallures, This wvas comaidersd a blg Greakthrough with vogord to weapon flring
pla anecgy requiraments, for now the weapon need only to consistencly daliver
in axcass of the 20 inch cunces to rellably [ire che Ho, 1 172 primer, cathet
than snergies in. excass of tha J6 inch ounces to reliably fire che Mo, & Lf2
small rifle primer.

1] Consegquently, thie lmprowed exposel primer round conflgucstion,
ahowny dn Flgure &, was employed throughout the remainder of thils P OgTam,

and coupled with wvedpon Leprovesents pravioualy discudsed, rosuitoe In mat

T e

e bingle alsfire, the primary objoctive of this program, Adiiionzl




F ok -'1"- ! LA e
e

i AT . B
. ™ A . . T AT Ly \-..a.-
. , R 2
i - L

. Lol = ’ Ik e - e
umlnm : : : .E. Iv " ° - :
" '
[

tafinemsnt mtailod tue inclusion of & curved spring wasber, alio shown in
Hpgurs & to kaap the platon in inclmate contect with the payload, mow chat
the threaded bass plug was not positioned againet tha piston, Improvad *
assembly techniques were devisad that fecllicaced round asessbly whiles con=
sistently positioning the crimped surface of the thresded base plug & knoim
distanca ebove the basa of the carcvidge case: The assembly fixtuce was
modified to accept ¢ dial indicator and a totsl tolerance om round overall
lengeh of 004 incnea was found to be practical. This variation coupled
with & tctal tolerance of the cartridge cese of .00% inchas, resulied in

4 tolerance of tha crimp projection above tha cartridge cass of 009 inches.
The overall length of the round was fixed & 1,866 + ,002 inchas and the
length of tha certridge case was veduced slightly to ylald a erimp projaction
abova the caziridgoe cane of 006 to .0LY inchas. Also, the more clossly
controlled ovarall round langth (.004 inches) associated with a more clossly
controlled dimanaion op the woapon, froa boeach hr.- to aft foce of berral,

{002 {nches) parmittod & veduction in head spaca, This cleesr controlled

hand space of from 003 to 009 inches further inhanceo reliability and
significantly reducad hamsnar rebound to one hall of its allowable seroka,

as wvidercad by high apesd motion pletuces,

(uy Improved corfridga sealing &t both snds waes Llovestigated and

as 4 rnul_l:, no aignificant change wvas weds in the seslant ueed 4t the sabot
#nd of the cartrldge except for color, Howevar, an leproved seslanc waa
ealected for the chregded biase of tha cartridge, The basle requiresents for
an affsctive dualant at tha sabot end of the cartridge ware Jussarimed aa

follows:
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1. wust be aelf lavaling typa potting compound that will
flow end fill up che volds in and around the sabot and
stopping thresds,

2, wust curs in the presence of molsturs and air te oo
#laatic solid that im both hest and wager resiscant.

3,  wust not harden to the point whenm it becomas brittle
and suscaptible to oracking.

&, should be & ons part pre~mizmed coapound with umlimited
pot lifa,

The vhite RTV=112 Silicone Rubbar used previously was found to possass sll
of the aforesentionad qualiciss. Exssination of tha ssalant on all of tha
raturned GFF rounds revesled the sealant to be in sxcellent comdition amd
water lsmareion tests producad no visdible deterivration of the ssalant,
Rasearch vevedled numarous higher strength RTV's but nons ware found possessing
the self=leveling quality, Conseguantly, the ssse white ETV=112 Silicons
Bubber wad ukbllized on one half of the design assutince test tounds, and

4 iimilar clear or translucsnt BTV=118 Silicons Rubber was utilized on the
Tebaining half of the teit vounds (Seu Appendix B}, Since no apprecisble
1iffarenct on tound parformance could be detected, the clear RIV-118 was
salacted as tha final choles for the sealant st the sabot and of the gars
tridga, becauvae of its wore subdusd colox and compatibility with the improved
cackridge flnlah,

() Exanination of the RTV=106 sealont used on the chroaded primar
tetalner at the base of che cartridge caso on the returned GFP rounds indi=
ceted an swffoctive cure had nnt bean achioved, ss avidenced by the Llow

torque reyulred for rwmoval, Tuis was atetlbucable to che fact chat ths
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AIV=106 cequirss a wolaturs laden environment to cure, Therefore, an
anssrebie typa ssalant (ouns that cures in the sbeencs of aiv) which would
posieivaly sscura the threaded basce plug from rotikbion when properly applisd
snd cared, was sought, Loctite Estaining Cospound Mo, 1886 provided the
anrwer, not only becauss of its ssearobls qualitiss, but alsc becauew of its
kuowe compatibiiity with M=9 double bees propellant. Cospoiant apsembly
with this compound and subsequent efforts coward dissssssbly varified its
rataining capabilities, and firing tests demcnstrated its sealing char=
dcteristics,. Soma cutgaseing was notice wle sround Ehe thoasds oh ap
gccasional round immadiataly after firing, howaver, this was not considered
objsctionabla, did not degrade performance, and wed no more setioud than tha
occasional gas ledk cxperiecced st the platon and of the vound, Tharafora,
Lockita Rataining Compound Mo, LBB6 was selected and utilized axclusively

ad the lmprovad ssalant at the thrasded base of the tousd. In addition,
both thradded surfaces were pra~primsd with Locquic Primer Grade T prior

to tha Loctita 1A86 application in crder to re~activate the wurfuces aflLav
black chroma plating.

(v Humarous protactive finishes for the aosunition wers investigated
fros & cost affectivencon point of view and the wodt promising candidace
finishas were then subjected to SaltfHuaidity Envircnmantal Comparison Tests.
Sampla cartridge cases troated wich sach finish vere immersed for two minutes
fn a 20T soluticn of Sodiue Chiloride and water, placed in & huaidity chambar
at 100°F and 951007 relative homidity for & hours, removed and rinsad in

freal water and returnad to the same chember snvironment fur approxisately

- s

-




110 bowxs. Tha speoilfic protective finishes wndar considerstion included
bisck chroms placting appliad both over tha bosas wweal and gray slectrolems
nickel, gray alactroless nlckal plating, bBlack alectroless nickel plating,
various oxide fiaishes imposed during heat treatment, and bright bare m&tai, .
Thase teast specimsns wers than cospared snd cated with regerd to their corrosion
tesistant qualitiss. The results indicated that the black chrose plating
applisd directly to the base patal affordad tha most corrosion pretsction
for cha leart cost, and tharafora wedé selectad as tha fmproved probeccive
finish for the (SPR sssunition.
{1y At the conclusion of tha developmant phase of thia program, two
hundred improvel rounds were fabricated for assurance tests. Upon sucoess ful
complacion of thesa tasts, 11215 addiclonal rounds wers fabricated, of wailch
113 ware subjected to flnal sccoptance tests and the veaeining 1000 rounds
witg dalivared complate with peckaging, ALl of thase nevly fabricated rounds
contained the following design improvements i
1. an expocad, crimpad=ir=place primer posicloned at the
base ol tha roumnd pereittiong Jirect contact with the
wagpon's fleing pin.

1. tha sliminetion of two parte and thelr sssccidted presssd
and slidiug flts, vamoly the anvil and retalning sleeve.

3. a praceical assembly techulque facilicating a morwe olosely
conkrolled vound ovarall length (pevmita veduced haad
Bpaca) , .

[ ﬂm uge of 4 elmar sealant at the sabot #0d of the
certridge, namaly RIV=110 5ilicone Rubbav,

5. tho use of an Llagroved thruad soalant 4F Ehy Lase of Che
round, naogly Loectice Retulning Compound Mo, 188G,

4l
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6. tha sddition of @ curved spring washar to keep tha platon
regerdlass of colerence variacions.

7. & dull black chroes plating epplied to the external
surfeces of tha Tound,

All of tha afatmantionad design chingos wara & dirsce result of fasunition
improvasents avaluated durlng this program, and the resulting incredss in
meliabilicy ovar tha origival configurstion satisfied all program objectives,
) Delivery of the 1000 rounds was mida on 23 Decesbar, 1970, Con-
trict modificacion No. POOOOS, dated 10 March, 1971 wes recelved snd work

wvis inemdistaly indcisted to sccomplish design alterscions on che assunitlon

to cortact problans found in the Govercsants praliminary Cesting,

(11}] Prissr crimp failures on tha newly redesigred primer retainar

wvare expeifenced upon fleing. This vesulted in the primer belng pushad out

by internal pressurs, jemming the ammunition in the chamber and prevention

of tha wedpon cylindsr fotdtion, Mo failures of this type hed been exparienced
in the devalopment of this dosign or tha lot sccepfunce tesls.

(v} The reason for the matarial failure wes detérmined to ba the strems
cortobion cracking charTacteristics of tiw meTeging stesl usad in prisar retiines
fabrication, Strass corroslon cracking tefers to greatly sccelersied corrodlon
that tekss placa in certain anvironnents when mecels contain certein irlernal
tengil strasssn, Dapanding on thd conditlions stress corrosion [éilures can

taka place from within & few licurs to many months, AAL tesbing of the amau-
mltlon had slvays teken plece wvichin two wesks of fabricatlon whils Governrant

testy wvare mide Efter ssveral months of storégm, The internal atresses present

in the macerial as & yasult of crimping end the fackt that & zercéin emount of




Elms wag requircd bafore failurs indicates stress corrosiocn eracking to ba

tha ciuas of the crimp failures,

{v) An isprovad primer retsinsy was desigoed for the smeunition that
#llavisted tha atress corroslon problams ancoustered with the priser erisp,
The axposad privar configuration parmitting direct ccatact with the firing pin
was maincained, howaver, the cricp or mwaglng operstlon assscisted with the
atrads corrosion cracking of the meraging stesl waa alimioated in 1% entirety.
Tweaty (20) primer retsinare reflecting this isproved design wers senufsztured
&nd gubsaquantly ssssubled into twenty GFFP rounds of QSPR asmunition, after
rencval of their existing primer retainers, Developasnt teet firings warte
r:.nndul:tul. in the presance of the Project Officer, to sateblish che incegrity
of this redesign., All twenty rounds functioned norsally and cyiinder rotaticnm
problema exparienced previovaly were noticeably non existant,

() Figure 3 shows this pew round with the cedesigned primer recainar,
The expossd primer conflguretion wes paintained, howevar, tha primer s pressed
into the vetainer and then bicked up by & threaded restraining sleave,

() u-” on the successful parformanca of this Jesign chings, many-
facturing was Linitlated for additiondl primer retaioers for tha resaining
rounds .

(u} The existing assambly fizture was modified to faciliitets thn

safe disnesenbly of the old primar retaivar asganllies from tha GFF rounds,
Hew primar racalmars ware assembled and fnsctalled in cha cosss, Assachbled
lengthe as well ss sasling techniques wars meincainsd the sena &8 the crisped

ratdiner design,

ik
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w Prior to dalivery of reworked Tounds sccaptance tests wara con-

ducted including thres “proof™ ceste. The recults of these tests sve givanm

in Appendix "D" of this mport,

() In &dampaing the szcumuiated test results up to this point, {t
bicaims Apparent that che valocities wers somevhat lowar than chose praviously
racordad whan this lot of ameunition wae originally écceptance test fired,
This valocity decey ie difficult to explein wince ths prepsllaut chargs withis
the round Lteslf was not distuzbed im sny way during rework, sad nunarous
prdcAutions vara smployed to pravant molstuse scewmuleticn during the whert
interval the rounds ware uniszsembled, Three of the reworked rounds weiw
disasssmbled, and the moisturs content of thair propsllant cherge was datars
ained to be ,23%. This comparss to @ moletuze content of ,29% for *he ss=a
lot of propallent thet had been storsd in & megeaina., Thess sems thres

rounds wert then relosdad with the nev propellant from tha magasing, and
subsequently test fired with no eignificent isprovessnt in velocity,

(1)) Continued Jusassment of the velocity decay problem centersd sround
the sddition of & screwdriver slot oo the retalning slesva in the yedesignad
prisay recalrer osssmbly, This elot repressnte & nosingl 4% increase in the
loitiel voluma of the propellant burning chambar, To wove clossly obssrve

the ¢ffect of this voluws changs on round parformance, thres sddltlonal rounds

wiie disassenbled end ressssabled with ona priser retalner that did not eon-

tdin the scoewdriver slot, These rounds ware fived #nd axhibited soms Lncrease
in avardge veloclty., Due to tha emdll saaple slca inwolved (rhres rounds) tha

dacredes in velocity dus to incressed Initisl vemuwsa could not be proven coas

clusivaly, howevar, the results Indicste thet it was & major fector,
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) Though & slight average velocity dacresss wila sxpeilanced, no
signi-icant leso in parformince wii exprcted thersfoms tha ésmunltion wie
dccaptad by énd dalivorad to tha Goverrsent,

W) Tagk Musber 3 of Contract No. DAADODY-T1-C-0270 was provided

to conduct environmantal conditioning of owo hundred (200} improved rounds

of Q5P ammunition. Appandix "E" Lncludés & test veport cartification of

the conditioning, The dmsunition was then dalivered to tha Cowarnssnt.

[ud Tects of the comiltionsd rounds revesled & cubstentls]l raduction
in parformance which wis attributed to solacurs entty in the propellant and
prisar avea of tha ssaunition. Task Musbar & of Contract Wo. DVADOS-/1-C-0270
wig antared lo*o to corvect the moleture sontry probles and comduct ad icional
anvironmmutal conditlontng of eeveaty-five (73) corvectod vounds of QSR
sl Lon.

() Ioprovemants In the sesaling arcurd the prisar ware Lhought to

ba sufficisnt to corvect the problem, The original techalque for sealing

win sccompl ahad by applicstlon of lecquar alter tha priset we pcsssed Iinto
plica sgaingt the lockting rim on the prisar retdinsr, To 'Eprove the osal

in this srsa the Imcquay was appliled Just befors tha prissy was pragesd sguinst
the vis, Thie 2llovwd lecquer to Elow around rhe end of che prissr &nd provide
pealant batwssn cha pricer end ria as wall 88 on the expooed jolnt betugen

tha prisar asé prisar sotainer tim, VFigurs & shows tha locsticn of the !-lt:qul:r

saklent In the corgected design,

i
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Lacquar Appliad Undar
Rotélnar Priser ey [ Ris and Across Jolak
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(V) DHPROWED MIMNER BZALING TECHHIQUE
FIOAME &
L)) Frimar retdingc dasamb]lice vers febricated uaing the lmprceed

wodllng Cachnique and sevaniy-five (73) were svbjected to envivonsantel cons
ditloning #8 outluned Ln the test report In Appsndls "F", Test fuvings by

ths Covarnatnt of thees conditlonsd rounde fevesled no furthar problems wich

tha corvected assunlilon.
) Taeh Nusber @ of Coatract Nusber DRADOS=71-C-0270 was provided

Lo covrect the ressinders of the rounds doliwred to the Covernsent, Tha

peauliing dallwery of towmda of pichaged, revorked Q5 PR sssunicion vas nods

aftor sccapizsace test [/vings vers mida,

i8
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{u) B. Holsces Eveluation and Design Improvesents
{uy The 10 ueod GFP holatar and cartrldge carrisr sssan.lles were
sxaained with regard to those deficlencies found by tha user. Thede lncluded:

1, the formation of ruvee on the metal snaps and fasteners
of the holater, cartridge carrier and assoclatel straps.

2. the pullinp loose of the enap reteiner from the leather
on the carticdge cartier,

i, the flap corners on the cartridge carrler would roll up
dur’ng tunnei or brush penetration permitting the cartridges
to fall out.

4, the cariridge carrier would inadvectently shift on lt»
associzted belt or strap,

A confarance with the holster manufacturer resulted in cthe following mutuslly
sgreaable changes snd improvements:
1. incrgase the leather thickness of the cartridge carrier
from % = & ounces per squars foot to 7 = B ourcaR [er
juare fost.

2. mold the carcridge carrier to more ciosely housa the
apunition peck,

3. curve and taper the outsiie [laps of the cartridge
carcier to elinminate projecting entnecs.

bo wwduce sigo of belt elits on ceriridge carrier and
ldcteasy nusber of slits from two to four %o purmic
double weaving of the bele,

3. intorchange locatlons of spring fastansr and "D ring
on holster ard balt.

6. uss improved quality smllltery spaciflcetion hérdware
thet 1&g bBlack oxide costod fov corroafon rowistance,




Four naw holsger and cArtridga carrier assamb]liss wera fobricatad aceccrdingly
and subsaquantly deliversd aa an end item,

{u) Contract Modificatlon No. POOOOE included & requirssant Jof
fabrication of two sdditional holster dnd cartridge carriar dssachlies to

tha sbove laproved configuretiou and they were subsequintly delivered to

the Governownt.

{€) E. [Lathzlity Invescigetion

(C) An investigetion was condugted to derermine the optlmum Hunber

of projectiles which would [Lt Lo the axlating round, for sAuizum aflecrlwerens
at IO foot rangs. Computer andlyses ware conductesd for both partial and 100
parcant incEpucitdtion at 30 socond deflenss . entire bodyenuds and & 10 mil
alm arvor, In sdditlon, P, valuas for standard csliber I8 and &3 smnunition
vars cooputsd to compira Che vesults with ewliting eldaares.

{c) Tha resulte of tha amlyses are shown In Tables 1 end 1, It

wis concludad from thess cweults thet tha axwilsting projectile confilguration;

fsgss 13 = 7.3 grain Hellory apracas I8 cthe opticwn conflguretion since tha

'I'. i high for both parc.al and 1000 incapeclcarion cricevie,

{u}) Fo  Tasc Data

(u) 1. Devalopmsnt Tests

{u) Tha menarous developrent test [lriogs conducomd throaghagt

this program ard not documintod herdln, Howewr, two opecial testa mads
during the development plaes Bre worthy of sention. The [iret was the meeoures
eent &nd pecording of the pesk sound pressure lewel (3FL) for chree Coat

firinga. The revolvor was hand hald and sound rocordings wire obtained we a

i)
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30 SECOND DEFENSE, ENTIRE BODY = NUDE,

PARTIAL INCAPACITATION, 20 HIL AIN ERROR (u)

BALLISTIC
PROJECTILE VELOCITY DISPERS ION I“l AT J0'
(FF) (MILS)

1. Btd &5 Calibar Ball 850 l 1-1
2, Scd .38 Caliber 853 1 534
S« 13 = 7.5 Grain Mallory Spheras 730 20 « 803
4. 13 - 7,5 Grain Mallory Spherss 750 10 LB91
3. 3 = 31 Grain HMallory Spherss 130 20 663
6. 5 = 2l Gruim Msllory Sphares 730 10 .753

_ |
fs 24 = 4.7 Graln Mallory Spheves 130 : i0 502
8. 24 = 4.7 Crain Hallory Sphares 730 10 «938
8. &9 = 1.4 Gréin Mallory Spharas 130 | 20 +33)
10. &9 = 2.4 Grein Mollory Sphetes 730 . 10 477

i

{C} TAME 1
LETIALITY DATA



o TSR "l Ry BTt e FIT L e W <=2 I T iy = Sy TWCETY S, L VR g T e
SR P Tl N R e R P e e
g : - e L e T T )

BALLISTIC
— VELOCITY DISKERSION | B, AT 30'
(res) (MIL8)
L. 8td .43 Caltber Ball 850 1 229
2. Sed .38 Caliber 853 1 .189
%, 13 - 7.5 Grain Mallory Spheres | 730 20 .208
& 15 - 7.5 Grain Hallory Sphares 730 10 { 245
5. 3 = 21 Grain Mallory Sphares 730 20 ! 173
6. 3 = 21 Gratn Mallory Sphares 730 10 5 ,208
7. 14 = 4,7 Cuain Mallory Spharas 730 10 i «157
8. 24 = 4.7 Grain Mallory Spheres 730 10 |I 187
9. &9 « 2,4 Grein Mallory Spharas 730 | 10 : ,000
10. 49 = 2.4 Grein Mallory Sphares 730 : 1@ | « 000
(c) TAME 2
LETHALITY DATA

30 SECOND DEFEMSE, ENTIRE BODY = WUDE,
1007 IHCAPACITATION, 40 MIL ATM ERmOR (U}
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S mator distance directly to cha side of the muszla. The followlng equipment
wis saplored to cbtalo thia datag

Hicrophone =s==s=ssssss== BLE Typa 4131

Cathode Followar ======= BLE Typa 26135

Hicrophons Powar Bupply- &K Type 1801

Dacilloscops =========== Tgkironix Type 3&) wikth
Tektronix Typs 1ATA Plug In

Oecilloscops Camsra ==== Tsktronix Typa C=i7

The thres pask to peak sound prasiwa levele recorded wara 109.1, 111.5 and
111.0 decibale, Taspict.raly,

(uh The other special cest firings wers the five “proof" tests
gonductad during the development stage, Those proof rounds were tented for
funstioning at 1107, of the peak oparsting |'.1."Hl-u.|‘i of the cregular vound,
Wrictten certification of satisfactory completion of "proof™ testing is
included in this report in Appendix A.

m Contract Modification POO0OS required modification of
praviously deliveved assunition, Thres specisl test firings ware mide for
function evaluation st 110% of the peek opsrvacing pressurs of the regulir Tound,
Documgntation of Clwse cests Ls included Lo Appandix "D" of this peport.

(i} 2: Asdurdnce Toate

{u) The assurdnce tasts for 200 lmprovad QSPR rounds were
conductad in tha hunnﬂ of tua Covernment's Project Offlcer. Tham rounds
reflocted all of tha latest design (nnovations and improved Sasembly tache
niguas previously discussad in this report, Teenty=four Tounds, preconditlonsd
ot +|.iﬂ°r for 18 hourd wara aubjected to & filve=foot drep test prlor to

firving, (Both noas &nd base down orlented) dnd sllowed to impact on & 1,23

e g 1 b e I ST . e
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inch thick steal plate without soy edverse sffects. Humatous velocitlse were
racorded at both 10 and 30 foot ranges, utilising cest Faarmagel A galatine
Iﬂnh. A standerd six-layer winter uniform was placed in front of tha gel
on soma firicg, #s wall as .23 inch thick sdsonits to sisulats booe or shull
structurs, & complete chrooological tabulation of the 200 sssurance tast Iirings
in included in Appandix B, as wall &8 physical charecteristics and pacfornance
criteria, The successful firing of thesa 200 rounds for fimal Covermment
approval , without # single misfire, rapressnted the culaisation of Mase L

of tha subjest progrim,

EII'.II J, Tinal Accaptance Tasts

() - The final scceptance tasts of 125 inproved QSPR rounds

woere conducted in che prasence of the Sovernmant's Project Officer, PFour

nav weapons wate employed axclusively without incident and velocities wers
recorded at & 10 foot range on a 2 foot base line for practically all rounds,
Bisparoion patterns wvars ohtained for ten rounds each of two barrel bore
configurations end at twe vangas, 15 and 30 feat, The two barrel bora con=

figurations ars whown balew,

fom- 1,385 . —af o 1,38

L e ———
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The sctual ballistic dispersion for asch of the 40 rounds has besn computid
and tibulated in Appindix C, along with 2 chronclogical liscing of the 129
fimal socaptancs tast firings, In sddition, peak sovnd pressurs lavels (SFL)
wurs fecorded at & I foot distance to ctha side of the suzile and arae also
inciuded. Bpecific SPL readings wers obtained for the firsc &0 rounds, 2t
which tims the scale was changed and & scresuing process was smployed
thareafrar that vecifisd the SPL resding to ba less chen 140 decibels. This
pales level is che saximos parmitted by contract requirssents &t 2 polnt '
12,3 feat down renge and 1 foat to the sida of the line of firs.

t m At the complation of these teats, 1t was comiuded that

? the straight baore barrel configuration afforded the modt effpative bellistic
’-._ dispareion, tharaforas all four nww weapons wers retro=fitted with & straight
bore barral. The succeasful firing of these 123 rounds, &3ain without a
single miafire, distributad over four new waapons, uprhmn:l the complation
of ala :sat requiremsants associsted with thia program. .rn- prograa wii
conpletad with cha dulivery of four improved Quist, Spacisl=durposs Revolvars,
100D rounda of improved (SPR assunitlon end four loproved QPR holster and

carteidgy carrier assemblisa.
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I1, (U) COMCLUSIONS AND RECOMMINDATIONS

(u) The weapos sod swsunition deficiencies noted during the VM evalustions,
particulacly those reperted es semunition misfires, wers caused by ths wespons
sergiaal ficing plo energy aod the complex snvil-primar design of the ammunitioa, )
The rasulting design improvesents snd simplificatiocms sasociéted with chis pro-
grem were demonetrated to have corcected tha smalfumctlons shry extansive davelop=
mmat, dssuredce, final eccaptance aod cwlisbilicy Caata. The weapon systaea
effactivensss has further Lasn enhagced with improvad ballistic disparsion,
improved protective finishas and improved holaber sssemblies.

) A asties of firing tests wore conducted by LWL to avaluats tha reli-
ability ard affwctivenass of the GSPR end amwanitisa. Asalyses of tha data
ahowsd the reliability of the weapon and sseunition to be good st this stage

ia the devalopment and that the Q8FR offers considerabls lathality improvamsnt
over both the caliber .38 revolver sad the caliber &3 pistol inaide the raoges
of intaredt.

()] The paxt logicel stap ia chs developmant of this ayacam {e & produzcion
snglosoring progras with the major goal of reducing the productios costs and .
focressing relisbility thru mass production tachniquas. HSicce ths QPR Ls wmade
from 2 scandard hand gun, and alwo since the ssounition will be weed Lo such
larger quantities chan the weapon, Lt Lo obvious thet & reduction in the cost

of the sssunition will reallse the most substentisl saviage.
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" CERTLFICATION OF “MOOF" TETTING
CONTRACT HO. DAADDI=T70-C=0170

(v} In socordance with Bwction &.g. of Exhibic "A*, Scope of Work to
tha subject contract, AAL Corporation heraby certifies that che “proaf™
teating dafined therein has bewen succesdfully completed,

(17} Thie "proof" cest raquiced that & mindwm of fiva €3) Guiat, Special=
Fur pose Revolvet Rounds ba ludded and fired in the Quiet, Specisl=Pueposs
Ravolyst such that peak gperating pressurss aqual to 110% of che normal
operuting prassure he genarated., To conduct chese tasts, Iive reunde were
loaded witk 110X of tha moresl propellant sharge wvhich do 3.1 grains of WO
Hpnnllmh This ovarcharge le the mauisem -:hlq? which can ba Losdad into
the round,

{0 All five rounds functionsd satisfactevily end produced an averags
valogdty of Tl fesk par sacomd, Tha theorstical peak pressure ganerstwd
ler thesa ovadoharge rounds &3 57,910 pol a@ eomparsd fo the nofmal opeva=
ting peak presaure of 53,070 pui. The test tesulte are om £4%a st AAL,




]
w

CONFIDENTIAL

| TR G N UL A DY

sy
g

2 A T

-
5

I-'E\:-" ol

NEE

.

.'-"'f'ﬁ- -
.

-

o Al WE 0§
a

o

AFEROIX "3"

R e e B
.

o
3 [}
T -:
i
5 I
r.
r '}
s
. v
[
b
.
“u
r 3
1 ' »
3
. i
d




SURED OSFR RSOMITICN

(€}  The essurance tests consisted of 200 rounds that reflected all desiga
innovations and improveseats discussed in this veport. ALl cest firings wira
conduated with the weapon baing hand hald, and & full cylinder was szployed
sk 41l times. The single and double action modes of wespon pperation, as
wall a slow and rapid fire wers interchanged throughout the test progras,
The following observations resulted from these cects,

&, RTV=118 sealed round = the average velocity out of seven caadings
at & 10 foot renge was TOL.71 feat per second,

b.  ATV=112 sealed round = the average velocity out of nine readings
at & 10 foot vange weas 706,67 fewt par sacond,

2. RIV=118 sealed round = the averags velociry out of four resdings
4t & 30 foot venge was 816.75 feat par sccond,

d.  RTV=111 sealed round = the aversge velocity out of thrse reedings
at & 30 foot rangs wad b611,)) fest per sscond,

a. RIV=115 sealed round = the sverage panatration out of 10 hits
into bare galatin at a 30 foot cangs was 4,39 incheae.

£. BRIV=112 sealsd round = tho average penstration out of @ hics
thicugh & edn laywr winter uniform into gelacln &t & 30 foot
vange wes 1,11 Inchas,

B+ ATV=118 wealed round = ths sverage panetration out of & hits
through 13 Inch thick masoalte inte golatim &t & 30 fuot
ramge wee 2,47 inchas,

hy RTV=11H sealed round = the ponatratlon (rom o single Wit into
barg gelatin at a4 3 fooc venge was 4,50 Pnahes,

1. RATV=117 s2aled tound = the sveruge penetration out of & hics
into bare golatin at a 30 foot range vas &.69 Lnchas,
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3e  RIV=118 sealed round = the sverage penstratlon out of 3 hite
through & & layar winter vaifora into galatin ac a 50 foot
range vas 1,42 inches.

k., RIV=112 sesled round = the panatration from a single hit through
a & loyar winter unifora intc galatin at & 30 foot ringe was
1.15 iochess

1, RIV=1l8 sealad vound = the averige penutration out of 3 hits
through .23 inch thick masanite into gelatin at a 50 foot range
was 2,03 inchas,

®., thers wes no wignificant diffarence in parformence batwsan tha
two Eypad of sdheaive=ssclants amployed.

{u} A feu problems vere sncouaterad with the assunition during the tsst
firinga. 04 the 00 rounds, 161 wers fived from the peimary wsapon and the
vomalaing 39 rvunds wars fired fvom the secoudary wespon. (Waapon differancaes
and probles aress ave fully discussed later), Oaly ons round fired Zr.sm the
peimary wespon (Round Mo 1i7) waa cataloged as possible polewt pucturd.

. Hagnifying glaes examination of this vound after the fact iadiceced that Lt

' wat arronsoqnly cetaloged. Another questignabls primer puacturs fRound No. 133)
and thrgs deflnits primar pumct-rss (Rounds Ko.e 117, 139 and 164) occurved
whillo uiing tha sscondary weapom. iness latcar (prisar punctures heve all
boin cofralated to dulective Llnierty in tha breach face of the weapan. In
sddielon, the prinec on Bound Wo, 98 sctually extruded up into the firing

pia hole srgund the firing pln but did not punctute, gnd im so doing, poe=
wantsd the cylinder from votating. This L& the ficst and only tlsa thet the
peimer has sutruded in thia mannar thicughout tha entlra progres gndd can aoly
ba ectributed to &n ancoptlonally soft primoy cug. Hardnace resdings fo¥

variflcation wers not possible becauss of the prisar's ceptivated conliguration,

bl
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Lastly, the certridge case supanded several thowssandths of an inch on four
tounds in the area of the pleton at the etopping thresds, This cccurred

on Rounds Mcs. B2, 153, 136 snd 179 and made vound extraction difficult ia
various dagrees. Ho euplanation can be offered for this piunomens since
subrequent exanination revesled that the tosnds posssssed the correct hacdness,
ha=* traat, inielal sims, ecc. ]

fuh As praviously sentloned, fwo used OFP waspons wers utillsed ducing
this sdsurcice tesc, It wae origically plémncd to swwdass === of the firings
oo & single weapon, but to heve & back=up wwopon in the event of a weapon
Ballure; thus, the terainclogy of primary and secondary weapons, The pelaary
weepon contaloed a 981 inck disseter hardared inserc in tha bresch face, tha
dual apeing inatallation, and a wodified Smith & Wesson firing plo. Tha
secondsry woapon contained A similer Jual spring irstellacion, and & sodified
salth & Wawson Mring pin. At the ones® of the tests, however, this latcar
waapan did not coataln the 361 Lnch dissater hardensd fnsert that sxioved ia
the prisafy weapon,

{u) The priaary wesdpon wes ufllized lnlcdally for the #ret 50 rounds wien
the pin on the ¢ylinder hand byoke prevencing cylindsr indeaing, The sscondary
woapsn was then omployed fov 10 rounds end two primer punctures sccurred
(Kounda Mo, 137 and 1)9). By this time tha cylinder hand had besn replaced
and faaking wae vueunsd with the prlmlcy weapon, Alter &% more rounds tha
bamacr pivet pin elwwared rondering the weapun inoporative. Wise additiocnal
rounds weta than fired [voa e secondary weapon bn ofder to complatg tha

panatration Cesting end 3 questionable prisav punctiure occurred (Nound Mo, 153),
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() With regard to thc hammar pivoe pin &nd hand plu fallure on the .
primazy waapon, 1t wis concludad that tha scvarc heomar rebound environmant :
that this GTPF weapon ha sxper lenced with the uvalmprovad sssunition, méy kiva
kad a dateciovating effect oo thess relatively sofe pine. Other pivot pina
in the weapon had previcusly besn cepleced with highesr streagth macerial
sulvalents on serlier progrems, Bubt such ves not tha cass with the two
aforsmentioned feiluzes, Noth pins om tha |.=H.ll.l.‘]r whdpon were success fully
taplsged with hedt troated squivalants &nd tasting was completed without
further imecident,
(W la ageensing the primer puncturss thet had gcourred wp to this point,
it bacams intecasting to note a vecy significent diffecy we In tha frequarcy
of sceuwrrecce betwean the bwo weapnns, The prlmary wedpon had sesn flred
25 times with one erronsously labeled prlmar pungture, while the secondecy
waapon had yielded two definite and ona questionsble primer punctures ia only
1% fivings. Upon exasinotion of thece punctures fTom the sscondaty weapon, L
bocews avident that the sashed polimer grimped aur feco was not [lat and par=
pend Loular to the lengituwdinal sxis of the round. Inspsction of the bresch
foow of the cecondary woapon revealsd thet the smald {1530 inch diasster) L
i fmith and Waseon fasest avound cha flring pla wes recescad below tha bresach I
focs and wua sctually cocked or cented and not parallel to the bresch face, .
It was tharafore concluded that a bedclng fallurs was occurting in the wespon

framm supporting this small insert, and that thera ves no besring failure in

i ghe primary wespon bacause of the muck larger (,561 imch diamater) insece
: possasaing 5 times more bearing ares, 1t was “urther concluded that this
b
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defect aniating op the secondary weapon wad cadponsible for the high incidence
of prissr punctuces; this being che ore énd only dif’rence betuien weapond .
As a resule of theds conclusicns, & large %61 inch diameter hardeped Lnuert
wis installed in the sacondary weapon, similar tu the one exlsting in the
primary vaapon.,

(v} Test firinge were resumed and six rounds wera Fired Inlclally fiom
the prisdcy waapon to check out the heat treated hemner pin installaclon,

Tha secondary waipon was then employed to check out tha hardened Insert
inscellation and I rounds were [lred before any problems developed. A primer
pusicture oecurrud on Round Ko, 1646 but was stcributed to 4 fallure in the
ineert recently lnstalled in che ss¢ondary veapon, The Losert was founs to
have contalncd a flew in ehat the 307 vertical alot was eut tuo deep and
broxe put inue che firing pin hole. As @ cesult, & cave=in occurred jin che
vielnity of this weskened section wilch alfectsd the resccalac afforded to
the primer, The poisar on Round Mo, 16Y extruded wp into the lowect falluce
the same as Round Ko, 164 but Jid not puncture, The remaining 80 rounds ware
firwd from the primary wespon without anmy .I.E'li:hll' primec problems encept [or
Hound Ho, 98 previously discussed, This coaploted the design assurance cent

and gvaluation of 100 Lmproved Quiet, Speciob=Purposc foonde,
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