; €3e4<4889D: ; "<6<T<] y# METHOD AND DEVI CE FOR CLEANI NG THE BARREL OF ' THE
GUN The present invention relates to a nethod as defined in the preanble of
claiml1l. and to a device as defined in the preanble of claim10 for
chenonechani eal clean-ng of the r ﬂ . of a gun. Hereinafter, for
the sake Ofyo3j2ffRdsbCity, tube and B\Wﬂ \\\\ mm\“mf erred to byedPRHQAMETON
desi gnation ~barrel~. The barrels of gyRse €.9. portable firearns, tanks,
cannons, various throwers or the like, have to cleaned at regular intervals
of use to renove remants of shells or bullets accunulated in the barrel as

well as the crust accumnul ated from conmbusti on resi due, such as soot and
gtunpowder . | n METHOD0RNEX DEVIEANROR SCHEANTNG | HHE EARREL @R REENGUMI | i c

residue left in the barrel. fromthe shell, e.g. copper, brass, bronze,
zinc, alum num alum num oxide or |ead residue, depending on the structure
of the shell. In additi dhe pepsacenenvenaionl sekapesanctoresthed checked at

rogular |t el valos PN A LI ARBRR 1010 IR Bl 1k { Bk cas g

them agai n <s car on ai i acts-vity. gn or
art, many diff &ediRedet Hods tht?r @IrééH‘P § tﬁg b3 ?Qﬁs P ghfs aﬁ)'é Reown. Arc
exarrpl e of pri alecanineilhoskearsimechfinchel thwbespmgbawhneth ofs a gabori ous
and sl ow Opefa&iﬁ% fﬂa%e@ C*foe:a &Ob%aftgwswhhg&m@ﬁeieyat €QbQYaH§' Bgra

sui t abl e known eari ng use of cleanjn ent does
not conpl et el y &Y n?ﬁ%t éet ﬁErﬁ@ed:Cf oRY biFEhi GRFTOD \BRA T ot rt fEchni ques
are used, the @eaaning of a . g . a Cannon barrel, including brushing,

removal  of resi dues, eveﬂ{euag Ll greg ng gg{:agigrgggeagg\ges 4-7
hours on an avera principle tre eRt. of Ja7]§S| nﬁgg barr el

requires a V\hol‘:@”gﬁ’r k- ‘Ffb"l’tfﬁ'f’ var uﬁ/\/ﬁﬂ’fﬁ’l‘f ﬁ 5t e oY &ntg a
met hod for the allesasich@tofragnl axaringlesveRat oEnvsey &S mw@emﬂm&n’ﬁéarred

cl eani ng agent ofT%éi.ﬂles&ergmﬁg@%ts %mﬁﬁ:lltatea ganthensat-eali deswaiivwel | as
al kanol - am de and/ nit r%eafcsceﬂutgﬂa&e% f@gﬁ‘ Mﬁ%"&%@ﬁﬁ%‘ I Sg_‘gﬁl due.

Alkanol - ama. de$*h p?m ood "ay Shis Y or i eHovI N per resi due,
and nitrate saléss $@9tr é@d\/lmglmwﬁ?fr esI@Iuéhlﬁn %Qﬂ?@’@ase%eW%W e€hni que

substanti al | y rediges ddfemeed fdie MRAjaanicakregidae 0gfcbin edpedaa-ly in
the case of tx%g ﬁa}é beéhgu elinacga |cggpé{e§anhggsbs ﬁ%kggne%q%%sary In

addi ti on, fox a cannon bar are a pneumati c and

hydraul i ¢ syst @r’?@-".mﬂ"r@'s %”Hﬁbm% BodrFt FESFNGdr SFPREERSt &M t hat
uses a brush t hawr i scpuepere | b aheealmldcat Imgaddindenby vepd scemeatof a

fluid. This 'Shaaﬁ:leg,%Edk etag Mré’mgfeu%?x@ckbh NSkl e Amter-

envi ronnent al e guagtl t| ?’éOf (o] Igg and Ic11I tr| Lent al .
cheni cal s handV&tSn F# ‘?ﬁPﬁ sﬁ%‘f %1“5 &5 BYui %5 2P A58 and i s
difficult zo ompreasdng i ghemndgniavenThdgamnzriof 1Bt scasw’euhl @ﬁ‘e a%0dt is
very poorly apgyicallignd mdriftigycondi tions. I\/breover it requires a

separate pover source. t he ot her,_hand no n tEQﬁ
desi gnati on "break Fr eerIn neﬁﬁ*&t’l C %@% T usemea.f dg%r us
caused to nove ddzsining the tbﬁxmlmgﬂftﬁén%aﬁﬁénkﬂﬁ"mel Apn sxamElec H—ifng
fashion. The syti@Pdas-tOPREhSDs | bsi %\é&@i&:ﬁl&l&ﬂl Qﬂhishifrfy, USRight Ase.zg.

vol atil e ox gaﬁg%%sf coluesa%nrgg 301@?,{” zsatiT e e cannon & ?Qeloaé% dis ol | ow

t he brush of t em as Vi in IS system

too, is mainly ﬁ%ﬁ&}%rbbﬁs‘és+$ﬁrépﬁpﬂ-“§hﬁﬁ EBRUP i NG 399 %quires a
separ at e Bower pgrmdiver:, Prhei ased yoRnewnchasuired | agantd doal anbkc adreani ng

systens are no%:l%%@lh}:%@ﬁ'mfn% re THLIRRY B rerPusfifggthod as disclosed in

the present invéntio

. When prior-art techniques are used, the
cleaning of e.g. a cannon barrel, including brushing,
removal of residues, eventual rinsing and greasing for
storage, takes 4-7 hours on an average, i.e. in prin-
ciple the treatment of a single barrel regquires a
wvhole working day.
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3 They also involve heavy equi pnent and their use is therefore out of the
question e.g. in field condi' dons. The object o the invention is to

el imnate the above-nenti oned drawbacks. A specific object of the invention
s to disclose a new axed inproved nethod and device for cleaning the
barrel of woggisesd further object of the invention is to giepelensa device
that is conpact, fast and easy to use and that is applicable f ax the
cleani ng of the tubes and barrels of guné of all types in both repair shop
~.n.d field conditions . The nethod and device of the invention are

charact eri zed by what is presented in the clainms. she invention is based on
amet hod for chenomechaFRi-Baisl| atieny of7 2 YubrreSersE i f MRHMIFNHRF t hat

t he baxrel is ghgsedebhghtgl pff ggﬁ] batheradshandigiol east tneensd eahi g

chemcal 1s 1 NELORMACLIUA NS feldt e%@féf4§n££§ SFOEHLCBbnbSa gt Lgyed To

react with the PAPUr t16s Ont K& I'hteri or SUF

chenical |y treg8PB8aE88 (}@@Sllé’-elso@%r’r&i gl anide r aR40%E Bls
renoved fromtbeabar salltang, anf agenessaxyrembelhgr ERklisreiendad. ant-dri ed.
As a feature c t C h t f e n|n
chem cal s usedp’lglslgg Eé\%é%ésh%{vg %%O%lghg%)c éﬁt%?%q%%nfégt r&knﬁ@

‘gun' refers ténﬁnyc@gmfaﬁﬁséldﬂérofaﬁ@r@&FM&dSF%FEShﬁRﬁ| Ff&mo‘fhéggun may

be e.g. a portabhe fideidua. axharﬂ@maa cagedNrhasy tedenddué hsoheeanr the

like. In an enpogdhyent, of,ddie LyeLllans geshanlsalcheneyal, alg exgpt ual

finishing tre are carrie I"e™t he n a clbs
condi ti on. TheSPREEARLSN 5F10\Fhﬁe§‘a?ﬁe°§o§§FEPI’FF9‘1BFrt BNREI nFeghatbarr el s
in various vvaya;amsbmgaaiggseguswlmane@gssé:ne_\m cal, which can be sel ected as

appropriate for the bar &ﬁl 5 eaggg i fhe e%qgagﬁ Dkn apn%a%gggdi ment ,
t he gaseous cl eanin m ca can intro d a cl osed
gun barrel, WnQF‘ErPg'l FhgToweEet & g’&?u’&a‘ébﬁ: ? ’o‘F ﬂ’ﬁe

determ ned expeemsental |ly. ?after this, the remaining gas t hat has not been

consuned in the reactiogpganha er,@rrpﬂggnf @M thEe P I gls Ak GhyReRYered. The
barrel can be ogened nd a furth cl ear}tar{‘g i)%eratl o can _bé carried out
t

on it using e.§¥55®M § Ia& HREZNITh KYRFE AR AFH S havi ng
reacted with thecgagecumm&meniﬂal thﬁd faed apfasa afifiuichbl hisn diswpearities

that have not keagbadsyistlm,t butThﬂléH apdudg Q@G&thﬁﬁlt\ﬁtbh anl iegwvijd agent

oa~n ba assisted_b % nt|o an I Shl 0 are

si mul t aneousl y 8§@§n§8? E’ea A ‘g \l;§? 0 ?‘%%UI’IP Qé oﬁh o(iﬁ‘y
enbodi ment of &hé |W@ﬁﬂ%alat°¢%akﬁleh©€§%6‘és iy ek n’g"héﬁerﬁY@&le‘ﬁ s

i ntroduced i nt alsbe degjuialessi Aullaageousiparadue ahndeasd duffpehpt ebeani ng

agent . -n a pgg&%&gdaﬁﬁb%%@&@h,e@én o el é gli%marig, ageny, used

is aliquid cleaning agent ”b-P{ Snl ng seous eanl ng
cheni cal and zhE cHeanfs¥y wiRa® PPRufE2 F—§~a:hn| ntc ’1‘&5’?'
advant ageous| yMpeeboenpditt réfjeiseseat saparate gppueti sobacky advant ageous
enbodi ment, the gaseouspg! gaai aahebeﬂhﬁa' tﬁe“%‘i‘/‘itfeﬂf HRAM rt&aelie driedui d
cleariir~g ageaF Thi s, can be a%a ﬁ igg
cl e~an. i ng chefFE:® n%Eia“ r BHERRa S "l"ﬁrf]f%dﬁ’i’:? BREIPRY Y &S‘&ﬁ‘t hto the
barrel. Tn thissesockss, l@amj;ene@t |cnglsaéactponmopeodbcchg dwmdnifivgtdr e al so
possi bl e. V\hencﬁﬁsuéhcene %%wdnb%ﬂféaceﬂws tw&uﬁahh@f%sﬂﬂcﬂ s m@gsenti al
that the barrel should be kept cl osed_ at djé.:[ ﬁr'}g:!a chem cal, tggase of
t he cl eani ng tF%ﬁT’ﬁ"Enl"s AR (1 ?‘ém}\?alno falf?'l THEaRi ATTCER Y
the barrel nmayebe- 015911%@13-@ aF| owsgeusasileaning- chemlcals The hoses

of the apparatus follow the brush of the system as it

is moving in the cannon barrel. This sysrtem, too, is

mainly intended for use in repair shop conditions, as

it requires a separate power Source.

Previcusly known pneumatic and hydraulic
cleaning systems are not applicable for implementing
e.g. a method as disclosed in the present invention.



noval .a~ cleaning residue if the gaseous cl ean~.ng chem cal has been
consuned substantially conpletely ~.n ' the reaction and Lhexe is 1ZO ri sk
o~ em ssions of said chemcal into the environnent. 5 Atreatnent with
a gaseous cleaning chem cal can also be perfornmed as an operation

conpl errent%x, L4 chemical phase carried out using a |igpigrel&ams ng
agent I ch case the gaseous cl eaning chem cal can be at |east

partially made to react with the inpurities activated by the liquid

cl eani ng agent. Gaseous cleaning chemical®s that have proved to be suited
for use in the invention are oxygen) air, nitrogen and anmonia. Anmonia is
preeferably usedhgg} 3aldd ongvedteemdatt oaqgapinéhablm& ronear| uge dist at e.

ThesE cl eani ng gheni.cal s Oﬁ'{rtrefalt%? hﬁug%EQOIa\e/ £Ypl ﬁe@leqqchcgﬁ@;gr S

effects, e.g. ifiStaggere at nen V|ceo the invention for the
¢l eaning of a §&AR™Barrel conprises end bl ocks sealably fittable to each end
of the barrel and a recirpeocAPeevreshanhealinvieaaniong isd enentliniberel aced

i,rz the barrel Accab(gvéqge éljl_[%l @ége&)lagﬂs'tr}@ g%@g%gg eglﬁrgy%t genpri ses

a core sl eeve &hea i ze sma an the barr el ber and brush part of
a size adaptedths apwepsiesl i€atPrbeisgdeser éeerM&WONSGnF‘EH aﬁiound
the core sl eevendagévaceetop edabhagky tireybdrdely efmeagenpadsédrtheough t he

aperture of thebgggﬁor % afﬂv?ﬁgﬁ.gﬁe%t Qd |C§ dgé‘&g&engt ge{_;{céhghgarrd ,

xhe cure sl eeve par erng attac a g rive ans. xn an
enbodi nent of e qOTTW@r‘ftw f(ﬁ?t astole %aﬁ%el 8ng BBRHedFp@FP aFPanged ra
run round belt Hel Ifeys urmindlashroimdg hef t vhe endbbioskd baayebeanf ghnshe bel t

pulleys, it is b 0ot d h £Dg140 \bfclrt In an
enbodi ment , théﬂgﬁgFtnggs in QoéﬂJQEEaﬁg skbﬂ Lea 1408888 a.

one of rive
connected via a gear sysBEmYRF cl‘% o?frott%heta T“ée?tlmgoﬁﬁe
di rections for chacecvienrdgzeot bwnwhaar g%. prﬁsante#bédﬂ:h%n@l@iimﬂ he invention,

at |east one of the endrﬁlsoak@ehh%mﬂsd%s@dt bra € aRitIRId mREh ahiew-t O

o) om Lhe 9ol 19000 L0° SELLAAL T 98 o qur™BRLE8h °1ad Zab8h Tl e
that the barrel is closed tightly from both ends and
at least one cleaning chemical is introduced into the
closed harrel, the chemical is allowed ta react with
the impurities on the interior surface of the barrel,
the chemically treated residue is loosened mechani-
cally, the residue is removed from the barrel and, if
necessary, the barrel is rinsed and dried. As a fea-
ture characteristic of the method, at least one of the
cleaning chemicals used is a gaseocus cleaning chemi-
cal.

In this context, the term ‘gun’ refers to any
type and size of firearm used for shooting. The gun
may be e.g. a portable firearm, a tank, a cannon, any
type of thrower ox the like.

In an embodiment of the invention, mechanical
removal and eventual f£inishing treatment are carried
out while the barrel is in a clcosed condition.

The dinvention provides the possibility of
rreating gun barrels in various ways using a gaseous
cleaning chemical, which can be selected as appropri-
ate for the barrel to be cleaned in each case. In one
embodiment, the gaseous cleaning chemical can be e.qg.



rn an, enbodi nent of the invention, the core sleeve and/or the brush part
are/is attached to one track of the drive neans, preferably to one track of
a cogged belt. zn an enbodi nent of the invention, each end of the core
sleeve is provided with a snap-in fastener, by neans of which i.t can be
fast ened two®memizespondi ng snap-in fastener of the drivedrdgamanedBn a
preferred errtbeclinenC, each end of the cogged belt xs provided w--th a
snap-in fastener to which the snap-in fastener of the core sleeve care be
flastened. 1z1 an enbodi nent of the invention, the brush part ig
replaceable. I'n an enbodi ment of the invent~. on, the core sleeve is

provi ded with bmruddpeed pREPe sexalaneidhguac hanteleaWhera hdseitwdlpart s
toge}g her formni D@weadeecaetr iferSte LEiilltrafble| meagcanbﬁdncmt dletleemﬁaea sl eeve
is of an eccentric_de in_t it,ha r ness on,
one side. In af~ %n%oﬂghgﬁ%lgf %§¥n5 |(§‘|%1|E §éﬁalgagg ﬁg% ?hf%ehé%d bl ocks
conpri sed at |®astbere G@Pﬁuﬂﬁﬁ ﬂﬁetmﬁtFGGGE%PBnCBF Pﬁe&ﬁ?ﬁgeéhéﬁpwals into
t he barxe~., rep®Vvadar@elc!£ad~ragoiresédleTheomarrelbararel bandgenasi, ng

and/ or drying of ,the el . he e Kk e
di schar ge” end %?dtﬁefggif-fr‘ il %n%ﬁ?ggngg%ﬁteasii c?%rle%enlr&%téyi%%t o?l?)r KJLh
i ntroduction oftchedngng-ghedi saMsidneheating Hgest mtataqtéaﬂn &8e out | et
port for the re,ﬂpugitggsclr&aﬂng”lgré&étﬁwewﬁtﬁmdﬂb? Haseels |dh§nh]c&lcont ext,

the term " port refer i t hr ou

supply e.g. E’I’ﬁi(:a?‘g %Fr as aggg c%’ﬁ%]e 8 g;?mﬁf’ﬁ}_l&:l%( l15’3ttp%f%he barrel The
port may pref eredryedomsrht 1(§f ghe Hdepming GPeFAtIPRaYisH Pal\ichird 7
Tn an enbodi rresrgeﬁt tbanl npent aeap,stbe dieyi ceomesmricaasl a wattablalcont r ol

unit provided qner.ﬁa pmg&ﬁr@rfeorsﬂhdfﬁreeuﬂfaagaa pRgses in

the cleaning o arre S. of re t .Sizes. means of the? control unit

and using the PeoY ”f‘%ﬁﬁarnr?‘i‘m’? O eHT L EFTSfdent |y carries out the
various phases of the~ Theam ragnbﬁdlmdm quin blae r éhyenngbudi pg fiewdt

greasing if deéﬁé e%as\gd%sL SANASP c}&l&&ical' tiéSiBE§§&Q&8dt eRQ usgle and
alter the progr

eani n rrel either fore t he
c7.eaning acti ?rr’é')‘? dﬁﬁnﬂﬁt?ﬂﬁmé?g}it\"?ﬂ? s’ggieﬁ%'\ A (RPFT STHEF ks to
t he present i nagemtonIna arepheliersed chinev@inentat at | émsa smﬁst@!mqlal

Irrp[) Ioverrent Incm&lfﬁéltﬁgeﬂ@yugédcmermcai quid esleadlifhep Igid,n so Thes .

probl ens associ W I.ges, ng the

devi ce of the TnV ’ﬁ?n%n | S a%‘%o#onéﬁ%ﬂ%p éﬁé@ﬁ?%'[lff g?l\é Unﬁemntr ng

the method of @h%amxhgewtlr:bn thFheljﬁfEﬂ‘%eC%%ﬁ*P’fﬁg URS N BFfes P Festded or

known cl eani ngvgﬁeﬂgsahslyﬂaereefmée deviloe gamsocimpart & hparticwan be

packed in two $ i[ga g&ﬁ%&%@d b&h@”&a&@@ug' Negdghiipn, the
np construc on a

devi ce has a sr I ns theref ox_‘e advant ageous to

i mpl ement . TheSReWieat j$sappredo HPTRE eRPRr el tABAA NG pRBLRE s
i ndependent | y agént aufhimat icaal be amnm;dlllabédbye -igt-s byoriaiglg umi gas&nder the

control . of | t8,£08 ehanliNicherkiR10QE £ Al | FulEPERdEBlbY1AGT OF M
the final. ox stgg&e gre srn tg %vely he .devi ce can be opeérated

manual |y if neRedd ggeng ST PTRCERRPaf T2BT a bel t
putley. This igene:gatemgadeaqtagosaprod\nqamg;dfwmtnepram ateo spbasions,

whi Clh axe Com%féel wne@;saéwé caabke- a@béﬁiﬂé&eb&dcédaﬂeexiﬂ ﬁ«?hw@&er sour ce
Gun barrel cariberbxEeaERt LAdnSrae: S S AUt BrFor SArtevi ces,
in a prefearabde daeet ndupboy O:I5 - cmemqal phase of the cleaning
treatment. After the removal of the cleaning chemi-
cals, the barrel may be opened to allow mechanical re-
moval of cleaning residue 1f the gaseous cleaning
chemical has been consumed substantially completely in
the reaction and there is no risk of emissions of said
chemical inteo the environment.




The invention has the advantage that no chemicals or other waste are
emtted into the environ- nent during the cleanirig process. ' The nethod
and device of the invention are applicable for the cleaning of the barrels
of differ ent guns of different sizes, e.g. small-caliber firearns, cannon$
or’ thrower Ln e followng, the invention will be des the aid
of detailggogiaﬁ%?es of its enbody--nerits wa~th referenggﬁPgﬁﬁﬁgﬁattached
drawi ngs, wherein Fi9. la arid 1la presexit art antbodi ment of the cleaning
device of the invention in side view and3 n tap view, Fig. 2a and 2b
present magnified side and front views of xha~t end bl QCk of a dev-~.ce
according to the invent porysaiceents withbe pjaaeeitison lidagice edierarehlof t he

R L e

present magni f Fea | XONZ Views_o CK |
aceord~. ng to shehsmiaali gehage-. earTied ooBe PRAREd2ord FHE FRIWRRE end of

xhe barrel, Figgend,piasehight Base0ah¥0hayebhs eiea&;ﬁﬁg/iaeerﬂlcuﬂr CHa:t]g to the
~.nvent~.on, apd Eig. ese e I pEN t org, s of a
RS At AR R gl S SR 2

devi ce aeeordi : ~ 0 _
enbodi ment of theéschehAvA§edebyebkheflieid RIGRNIHY RERNERenv- nechani cal

c~.eaning of a barred..gihecdaviceaRamp | Seanadly sthand nakheckpdovedi ch can
be seal ably f1Lhed! 8,5084D6RECH-ENIn0tnkNenbant fon AL GRS Sty P! an
external end f angg and "a“col 'ax exPen I'ng concentricalty mn_% sai d
flange, whi.ehRéBFPERT3 84N AFTMSer ABINRR. 16 SNSAFFEPINN SRS 1 s2al ., i ng
ring 4 around sti¥sngi resnmdermndonl hgaciof i1 e3 furdih hhd ispald ngraseag hay tv
be di mensi onedfegr diyig Lo Neh&aAldY Ofn Callfo PREX QR0 thatohPe end
bl ock 1 can cl ose the 9
ment each other’'s effects, e.g. in staggered treat-
ments.
The device of the invention for the cleaning
of a gun barrel comprises end blocks sealably fittable
ro each end of the barrel and a reciprocable mechani-
cal cleaning element to be placed in the barrel. Ac-
coxrding to the invention, the cleaning element com-
prigses a core sleeve of a size smaller than the barrel
caliber and a brush part of a size adapted to the bar-
rel caliber and freely rotatably mounted around the
core sleeve, and a reciprecartingly-moved drive means
passed through the aperture of the core sleeve and de-
signed to fit the length of the barrel, the core
sleeve and/or brush part being attached to said drive
means.
In an embodiment of the invention, the drive
means is a cogged belr arranged to run round belt pul-
.leys mounted on the two end bkblocks. By means of che
belt pulleys, it is possible e.g. to adjust and
tighten the cogged belt. In an embodiment, the shaft
of one of the belt pulleys is a drive shaft connected
via & gear system to an electric motor rotatahkle in
both directions for receiving morion energy.
In an embodiment of the invention, at least
ocne of the end blocks is provided wirth a control
mechanism to allow the position of the belt pulley



breech end of the barxel while alga seal.~ng it. Munted insa.de the collar
3 is a nounting and adjustnent yoke 6 for a first belt pulley 5, provided
with a fine adjustnment screw 7 extending in the direction of ' the center
line of the end block 1 to allow the yoke to be adjustably noved iri the
ditect ~. onw@bz e | ongi tudinal axis of the barrel.. The gewriRgfRsesent ed
in Fig. la-b, 2a-b and 3a~b additionally conprises a second end bl ock 8
designed to be sealably fitted to the diécharge end of the barrel and
tightened with a collar. Tha.e end bl ock™8 conprises an end nmuff 9, which

can be tightened at the di schar%goend of the barrel so as to seal. it , and
an operating peEunted ext éndi-ag beoddigstedniith the dhdeatien Phe thfer ati ng
part to conprixgs-ey t hreaded rod ~. ~. extending in the d~.rectian of the

| ongi tudi nal ax~.s of the baxx-gl ..and a tensionjn e ~. tt ed to
sa~.d rod arid desi gnedt of™t ﬁg‘gﬁgﬁﬂﬁlﬁgc’ f & eseié%‘?\%%gtg?t HEI é’?/’%%z. Thi n
yoke 13 can beslemreal ariddpry tdleorRpudie ppTr agrediparatuae nmEans$néf a nut
15 prov~. ded witHnia dEndheneelve meaaftd 3eldreaa004 ke dHeadedy o » 1. The.
shaft 1r of the secc?%d belt pulley 12 is coupled via a gear systemto an
el ectric motorPFR5iY SHOM in the figure) capable of rotating in either
direaction. In Fig. |a-Inand 8abbdipeatt ofulthe ipvéstihpwnesehh s its
noJ: mal positi Qg g/%-l_teh éé&t%gaﬁlﬁd 1[?od%f¢?‘%ldé1? a{,)i@iiteg F@&'@Liﬁ,gnﬁaaglq in idts
extrenme inner positian, in wh~. e ul Ley en r ins~.de
the end nuff e.neﬁfeokﬁ’él‘?’e?)rﬁ'fl%g E#ﬁg}?sl?mﬁgﬂ P% tfﬁl“%’s?eélxe?‘; Z;r?g%pocsl ion e.g,
when the cl eaigrpaitding snaprniunfagtenen pir die tdrbeecreansdd J& tthat the
lroreans, i g a .pllaim'dw ShBsRDha®ONNEEEN. BEAL heE tﬂ@ee&dgbbﬂcllﬁall: mdbS cgn
e nounted in aces I ~. eanj Vi ent.ed.d i = -b an
3a-b conpri seﬁf’fv rclle\!/déh"grr%tgl?lsgcghggsgﬁnggg‘fgég?oggeg'%&}f t%ﬁ %%’c IS
gassed over tHeHaRehH T de Fonfy SAeVEF CpRe ag58™ocks 1 and 8 , In
addi ti on, 10 the claanangedbadtreronpfi she dnvemtricrat i vige Coresls| eeve
27. and a fre%%/ﬂ_rq;g@tni_é&g_d;géﬁleoark 20 nounted in connection with it. The
[

brush part 2o, mensi‘orfed accordi.ng to the barred, caliber, .is nounted
around the core sleeve ¥ 38 SEPCFHIRECE &8 \Eh%t APYEPEFBac HF R d“YFE t he
t ogged belt 1%&leeys ovisdeprovifed snah i ant aslapmer 1$lat®e bytending of

which the cone sl&averahBnd dladrisd Rands Abddihde pbimehelakOethe
Gagged belt Connected to non- t ot at abl!ﬁ\a€8£e sl eeve 21 is

the an
eccentrical | y 58%2mdi n§-aBEpYEF - prit £722° mEny: A icﬁo’f%sféﬁ%\(e 23, 24
at either end,ig oofh~ash adeeniris | Aegdgene® &2 18 imadtretati% hd&@8nd® of t he
togged belt 17 Hapebes/drestanadknede ciname &ilgest eners may consi st of any

ki nd of fastening ele s_kna [ \% [ il scri bed
here in detail. Ta aggi;%b?é teﬁgoglqgtg%?%eédegﬁ%e ||v%%§}t¥r°zﬁ’e}9‘|£ n9§?8§ la- b,
2a-b and 3a-b @ne £5 thenBRE PLogksr SOMPELSERe StodRAPHPRE 1FOFS FP¥ st

pul | ad t hr oughtideihareghcanent bE alaseniyyy ofhémboada- rigival atthe bare sl eeve

2L, from that o0 ofhigadan! e dldhfy Zedlitle EREnARSd gﬁgrgé?tgﬁager,

wher eupon t he “erids of the, cogged are glz_isse over > gul | eys 5
and ~. 2. After"¥£3ing and/ YhaEyind 28 he PAE-Shd 18 8F EARCSHEER5: the
togged belt 1%kler e=didisbioek. onipthie ddechargending chaphe nbaaseénerm-23 and
24 of the Cor%ﬁ't £ el f%a%zgfénél gfnfrﬁ% SpSLEC¥Sr 2ine 20ARAUBEYSR Bart 21

can be noved e tog . eccen-tri.c structurge consisting of
the core sl eeVeleRRHf gﬁ@’“é{ﬂ%&?ed”ﬁl"atg‘?Z BXTEte FRhattt hetET e %BFeeve 21
remai ns non-r chatlad epduoti figrt hesveepdval nofi aleasninge beas@upafro®0 in
spite of the hgld gal.tdfles ire the barrel. To ensure that the core sleeve
2l will remain non-rotatable, it is also possible tg _design tge core sleeve'
itself with an eccentri®tt§Bp§ MRAFTRIE. tghﬁ/altrert"ﬁi cR&EEs ¢FesE®EF 5f one
side, w-.th tley emntice hdivoulgte wlnichhelt atgeposeilhe, tohauppilge ewal.l con
11 tinuously &eno 40 dhang; dowgddnd hey dins 8851 3 ofnéha jqravihabi onal -
force (Fig. 5), . "the rotating cylindric brysh part 25, i ch has

rel atively sof@ Skt | & eorp?gtsd?f%y eF&3S SEBP‘Figﬁd Prgi®dribtles,
zs repl aceabl eralAfe err tdre snoray sifeexed v@s. and t hus al so the brush park 2o
have been .fastened to the tagged belt 1.7, the end blocks 1 and 8 are
tightened in place against the ends of the cannon. barrel so as co seal the
barrel by turning the hand wheel 1~ so that the threaded rod ~.1 and belt
pulley ~. 2 are noved to theix outer extrenme pQs~Cl 1, the togged belt 17
being thus tightened to a sufficient tension, after this, the drive shaft
16 of laelt pulley 12 is set in place to lock the belt pulley 12 in an
operating position.



The device presented in Fig. la-b, 2a-b and 3a-b add~.tiona.lly conprises
val ves 9a and 9b for the supply of cleaning chemcals into the baxrel for
the cl ean~.ng operation arid renoval. of the cleaning residue fromthe
barxel . ~'he val ves may be individual valves or valve arrays conprising
paral l el , wal yRSss27he gaseous, liquid and/or foam ng chenb@@kﬁnngﬁged
during the cl eana. ng phase can be supplied into the barrel e.g. from
pressuri zed containers v~.a the valves 9a in the end block 8. The? residue
| oosened fromthe barrel walls can be rembved fromthe barrel. via the
outlet port 9b in the end block 8, e.g. through a closed conduit into a

receptacle . ~' he chem aa aaumail;odia'lazﬁse&atam iverndieani ndper eevdae
removal val ves g s eRrerating
part e.g. in tﬁg’b“rﬁiresz?% %(F)e‘%ﬁéﬂﬂi%h dacgllltl mlge &’gv. ce m;:y eg%

separate rinsirfg%hd HP?FHE%O@&% faf LeREnE| n%t?ﬁ;“% PSR o’fnzllnie"ebar rel.
The rinsing sacblcéramng; pokt bamaylee dlf sgbfEdrent a siiesabl By pnagesi wf

gonnection wi t dcg&\goqe 1H‘Iitt %& ql\géor}% (gi,reosp:tc]%q.ah@ :ﬁ'l he;h\éal wes anal

ports a.re connecte to an auto stem whic ut| Ilzes desired

programs to carfyPout tRRSTARRM Ao pYBLEEs Out ?2"’ Vaa?h‘éuﬁewléﬁeﬁf %he
i nvention addi tilenadlearmionprel sEe anporbaintel carteloiding tLirdalg.gmpas-whi ch

i s provided wi gtogfsae9§rea09tzag8 oty éé:téz%lentnft °ag- R0 £NeS:a7% ONs on
baarrels of differe t sues.

t eoeratln t he "egatrol_ unit,
it is possible%® 03¢ 3“§Et F\‘i‘gt ?fes~ e®%| ar‘?tp%tFﬁﬁt §geta‘5‘l‘é‘ﬁe(ﬁf‘t e a
cl eani ng procegshe agunt dafmnetlheei vivdr f efheweopdient chegapamanereienorcy he
program as neceasalyy HHd rwtéet}erg Q1113 ersoeea%ieédbet ween cl eani ng
processe$, ox to |nt err the %am at _an n Thus,_ it N sggossz b~.
aa. g. tocheck the g@ﬁ’ﬂt b %rPﬁSFFHé tlhlg BF&SPama 'f'f‘?eh(? 7l unit
enabl es the dewvidsieed heh&mv@l\ldlm 80 sthestans 1ahe iTipyaviengipr deertty
i ndependent | y SO piso fethd¥f %J%é;&l%aqeﬁlréaﬂnfdg’]@f meguint,. All the various

stages of operation co |sed Loce t he
amounts of cl eaning ch caI ?mﬁ %?Cl?’%ée% %"a%‘rrel p§tslﬁe atr atatliéon of
their retentioVidea fEHHT FLin db%-'tfilgtgtl?ﬁ)\/%?f'é"ﬂ% F ®e Hrush in
t he barrel or txmhtﬂkﬁ'e,ntwhichhasnmmmﬁonﬂluheabpmgbhblﬂeneﬁozdl;trep::te-on of
the barrel, erﬁ_:hame HEHALbr Lo AR SE . e DALY e ddie yermoval
of the resi due ro barre t he H% and ,possi bl e, st orage greasi ng of
the barrel, caf N 495 786h ”gﬁ"’o L8030, CREIRCRL A speci fi ¢

10gi sti cs prograns. l\/br daheerentiree cdkvliee- sgrsecxdi i coppagr athatanthecal] ust ed
so as to make tﬂtﬂ@&@ﬂé&n&wtaﬂ&nsateéagaaﬂ SRR sc@f bRe Lantigly type in
guestion. A barrel ]%x $§ certal‘:ﬁ’eea:ﬁ subj.ect to g%ﬁﬁ I nt ensi ve
accunul ation ef %p%¥ it wWRFEHRTERRBe ¢ FYHRe othatshe cl® g BTUsh can
be progranmed SRR &gk 16 ttherafiore SEMaATHagEawss toy dmps.aoiens .

probl emati c area where nije idekae Vesacgulyl atd O@xﬁcdd&t ghel esheies has

ocourred, Sy easAld e LaL Ol ndlidaadledy ROSSLRLENLO: BN Sog 0. 2

program for  e7.eam rst b%‘? rocess
is started and ft-"?fé‘-:‘(ﬁcba?i( nYtE8hERANERPS &F’étl nt‘*‘lﬁ’tﬁ?cé—'d’@ ARl
via val ves 9a. chmwilectmie, mher donect ednvisdse ghadeparrdearo Iyo pé:e—shaft

16 of fne Dell fup el 2ui 542 dedrand ﬁé&ﬁsin% eABEURRagRVLYy TOUf PaCk

and forth in the I n-accor Struct
the control unideViceheamebd BPERBERSN MErILERd Yhrifs eTRaFRThe Bed 1 éPYcan be
varied by alterddithddieing anseg=agt Gto riglié Ost@afheogearbsystptrlléyco'mﬁwg to

t he cl eaning pr u 0 C of
noti on of the i%c égeQE Q angeggeac crﬁrﬁmv]vhéH Wﬁb‘?{@ﬁr %£§néb'gﬂd
reaches end bl FHER&: H it‘He %’F%e%‘l’!“léhﬁt%]f‘ytHﬁsﬁazi?%ablanﬁnaﬁth’éhﬁFﬁer end
the end nuff 9 ief senchxrienniald pdweraceanmtenearatilidbltene progran) the brush is
al so caused Go nove sev I J o}

%Vy"‘ él’{fﬁﬁ% a&‘f?a:%%%féﬁ’%%ﬂ VRE Qﬂéli‘é bEess

probl emati c areas |n zhe ™t eaned where ger anount s

of metal and ot¥fer® ?ﬁﬂ%ﬂﬁa %egﬁﬁcﬁﬁﬁﬁﬁﬁﬂFaQﬁﬁ%r@*ﬁﬁuFﬁ@ 698? dendd time
attributes definigd festdwe phagr adchAfpeiot herel daniiogEbr Ushi agpsefiger t he
wast e scoured d arr el | § i I gmyy, fromthe laarrel via the
outl et port 9bg&§he?§ﬁ%BﬁJ15#¥ﬁle§%Fid nghe arrel is rinsed and dried.
For rinsing, a rinsing agent is i ntroduced into the barrel, e.g. v~.a the
chem cal supply port 9a or via a separate rinsing port. The residue
produced during 'the rinszng can be renoved e.g. via the outlet port 9b.
The dry~Lng can be perforned using e.g. conpressed a~.r or a desiccating
ligu~.d or equivalent, which is passed into the k~arrel e.g. via a val ve
mounted at the breech end of the barrel or directly through the end of the
br eech. ~efoxe the end blocks 1 axed 8 are reaned the barrel can be

o o T | o o Y o



14 In the dev~.ce presented in Fi.g. la-b, 2a-b and 3a-b, to control the

mot ~. on of zhe brush 20 ire the barrel, it is possible to provide the drive
shaft 1.s of the belt pulley 7.2 with a pul se transducer 16a that produces
€,9. 100 inpul ses per revolution. This pulse -, transducer 16a is in

coaction Wélbygyasd Nductive sensor 9c nounted on the end mghip@mea—. d
sensor be~r~g arranged to output a conmand to the control unit when a netal
ntb 20a nmounted on the brush 20 comas i\r,:%o contact with it. xhis results
i,n starti.ng a predeterm ned program ~.ch. can adjust the direction of
the brush 20, or its stroke length at any point slang the barrel, observing
xhe cycles and tinmed prTheansnvaiteiowt ilers ofthehe Adwsgingaeot @bl enbr ush in
the barrel ”Hycﬁlesg%m'af' x;ﬂ?@r'm@érweecgmma Surfho thR \drkabhng

techni que, screw drive techniq II screw technique, a wire sable or a ',
correspondi ng Y’@EaniHEéngTﬁl%ed%]v?%%l B ¥ESPgnat ed to he operated by a , g

230 V, 7.10V el ectri cThewmetbodbyarsd 7d@vice ¥fcurhantingknaliand ateom a

vehi cl e, whi cha %Qéa}:h}ét £82VEhel caeamah hallee ch a-caRdidd ansseeax -
alternativel y pure manual _power e

devi ce Si.t, d melght
al | owi ng easy BRRnEYHFt é’tﬁ SR EERFET e \HiEESe art pﬂ?@e‘d’ % cases,
whi ch can be carmegdchynone omnthddsescontrol unit is pl aced in a small

briefcase, and it has vapi us SEMICRAHGD rﬂﬁ“ﬁ%em@f&@' enwarbecmbe used
to activate progranms . in the control anlt i nf%éjlf%erent bers aa$
e

barrel |engt hs®CHOREANGY Flgecﬁh rB8F gRFed ot Thut i'ef case,
whi ch can be rmeenvedwitbnreéfherarye ceo aﬂteelathﬂdeainangr@@ncwhéﬁgm~ S a

kind of security factorpggpeq_balsma AW $FéSbFe ShhUabdas mehiie omlntes of the
ol eani g dovi o SRS ARSSLE B | RO alLah LaSgEaR i dueenr - od

in which case Tween the control uric an

val ves. - tep vaewhe cl eaning nmethod of the invention, the cleaning
chemical s used may Consgsgg. sza)nhnaasmugazeheanl ﬁﬁa@ﬁtﬁﬁ@ﬁl sjideucdnds
conpr essed al r Yoga or n n | terpa t he
method. .- a gREEBhe VARHEaC i PR PdoRTReR R o ap¥EeE RECHR s To

si mul taneousl ythfﬂn ltﬂl’ﬁe§1‘:é‘}8§1eWhtlFFEl d-ésé&?%llgeﬁ‘ﬁ Vhehie APreechi ¢a% used
as a foam ng agenthfaobai:ﬁram ngnihefl aquotdatirgnbagshhaentaahed ~no avioe her
a7.tarrrat~.vs §g§g di ge of the nethod, a gaseous cleaning chenical is
used e.g. at a erent hase W t aI| uid clean~.ng $ J\% gthe
net hod of the inventionf ar AR SERF | BREPT T T e F ARG ™A

c~.ea, ning ageﬁrpnmhvcbwprefenhbtyené hlbghmbﬁg#f davdgechegnrdnagedt . The
application of . Eee :.91'\:%%'?:'1'%91 IABNNL ONs t B8 Bel Alackd lon Sthe&PlgaBRLege DY
novi ng the brush of .t ﬁ gw ce.a fewtines forwards and backwards i1re. the
barr ed. thereﬁﬁ}daf’gor‘ ©nPPERELhg the foaming. Th~.s promotes the adhesion
of the cl eaai ng chem-. cBigs 6énpresepgsr ghewparnupl walfe o6 Bhde¥ifeciency
of the c7.eani Be8cagaihg tBechar igtrentiole dMidished using a relatively soft

brush, which contri but €3, %t‘on‘{h (%Lale#ig’gt h;nbaer“ﬁo%%m[ernq:m Q?% 8yadding a

smal | amount of armmonia’ al m xture, reaction mxture SS
obt ai ned that @1888EveS eoPB¥lcepRBRASEAINMA EPF Jehe cb??ﬁ%‘%’c@nl nafew
seconds. ~.lcaordirig tviguataberlmodzmt 20id t ha-bnyenisemt, an seakl

anount of gas%hamngnét %mgég% ?gvllg ootfnetllg@r abentibh khe effect

that the copper "accunul at i ssolved In a few seconds.
The quantity thaﬁﬂoﬂﬁﬁhﬁéﬁﬁﬁieﬂl?éﬁﬂﬁg Pﬁoﬁh bargGlyr A€ G5VASFe{ORindr ed
grams, dependi pgigest hefsrseentl bleckany ehhicﬁheamehedmalahﬂ.qrrﬁued by

brush - ing. lég Lhe, HgtgggePF EQ? o%“@ bl PRy BhE RRMAERC o@aQn ng

activity takes ace | X~ space ammon~. a can be safely
used without h&XERENE ﬁéﬁ"sgﬂrﬁégealzl &n[dhé SRHHAEnFerfxtending concen-
trically with said flange, which collar 3 can be in-

serred into the barrel and has a sealing ring 4 around
ites circumference. The collar 3 with the sealing ring
4 has to be dimensioned according to the caliber of
the barrel so that the end block 1 can close the



16 According to another enbodi ment ref the method, a negative pressure is
generated a~n the closed barrEl, whereupon a prescribed anmount of cl eaa~ng
chemcals is allowed to be drawn into the barre~l Jay the action of the

negative pressure preva~.~.ing in ~t . Wen e.g. anmonia ar sone ot her
gas~. fi abl ayghegjesal is used, the anmount of chem~.ca~.s n ml,onuu
connecxion with this enbodinent is significantly reduced. To renove Lhe
residue fromthe barrel, it ~ s also p055| ble to utilize a negaz~.ve

pressure generated i.n the recept ad e_ zf %a negative pressure is zo be
ge~rerated ire the barred., the dev~.ce may al so conprise a vacuum punp
connect abl e t o bheebhrrend. &Hr u’lﬁmmhrreﬂ rehillde, aldo. squlTmgca.in .be

connected to thg.heesnt @ﬁgsdeT ths |l § fedo%ra% U%uag %gﬁs%n' y,
~,’he residue | oosened %rom arre sur ace can rec vered. Most

of the gas fed Tftb ¥YRESbar %EF RahtBEC rRe Yk iRy ﬁJmﬁrnﬁ”l with a

pressurized stofage editacmentakteewt eeghenddal. in~taar <dzrregrpbasef which
neans that the Eggsggﬂgbgn 1q_fneef°ffecghe %@ggﬂgaf( ng xgay thgw lk.réf t he
to na van e

net hod of the inve tIOE i ~C 11,: 0SSl e ) geous u
e~i.sting 26-kg-Pr8Es@rdEebeY sMOYRAC AnhEhe lS’éEﬁCBE,-?EI Sﬁedfhﬁorlcﬁi]ﬂ! -in a
foam t echni que wsdunsl| aste of IchHd hpatwlt, 97727. When gas alone is used, a

very sma-~. | amount of ~ @hé5d3@§gédgrx’res§nt§df QN FYTE 12-9 few. BU%%dfed

grans, de- pend h e sugl gas I's stored In a.
pressure vessel> REALELRRRIL B SCBPTHAREN aha%,e%?daﬁr&ﬁmlf’}%‘:}& 8osleng
mechani smire. @m@e@ htopies stged ahiyvt i wead ceo stbel disotdegey ehdl loff or any

reason. The cl egné ngaefél ChrACYSdrRes Ieadi |y é“&merﬁ)' |‘1@st3éﬂ@%%c(ﬁ the
gases used in tg)e mvengeg & xn _t.he Lﬁftdh d of |nvEnt~ 0 gper and
incrustation resi GOEPERRSBe *RefP r Vlét%e?@a. e tig @&t hod
and devi ce of t¥%ee|fdvecharan epfieofntibeobarnelbaer sk apeseladsd.(lt warth end
t)l aclks desi gnedaraw?f:dafl?ngophfﬁ cal Ie&@&nd&ﬁghfcbaxgadl?| Qeks %i?a@ té‘?%cf ][ Lt ed
o close and s ur.es X rre s 0 e
flash hider rra;e/‘a% £ Tﬁg I&\ﬁg}%u%p‘g arat eﬂ%:o @?Pf‘ keezﬁfﬁg‘ggﬁd B%cks
firny and seCLPrJeI?/x';ﬁrHﬂ’pﬂ%c:b“ e e ER9BAqMH Q%é%s@’ﬁlmsw | ar ger
shel | throwers,cff hehendabhmedks oah ke remmieciiod tvagat hex bycgenas @fo t he

cl eaning el emsngajq.j awgdt tgrg&jgge%p&ngar ey th?yg‘gahE sgpaLate neans. In

a device desig bar smal |l -c arts, "t he an blocks
are tightened Q?E'gl[ﬁ] Pﬁlg Yot %nd?hd“ﬁ t ¥ Barrel °&Rd %emEVﬁén-a’S@-ﬂ:‘d—ybrush
my be a nmanualdboreperhs edpérasingi para hanbyempansedst br aughm $ard- ng

B 2V ded Wty Cher] G SuBLT PO A, Aol AR S ey aﬁw;ﬁ‘;ga?' of
the residue det® aé:ﬂegi fa‘#% E‘8¥5a315 °€/a‘£rjff ng |ﬁﬂﬁr§¥h&a

devi ce of the i9RAKSDNVERe BapgRdaBlerem ¢iof fan ealeenbidli menos f(o'.rot
cl ean. ~. ng gunsam:‘wrdufrf etreer f iqungle scapblsd X6 ﬁ&aﬂ@tﬂw Athedt @ J over

cost than bef princi e, et hod .ar kd e be applled
to clean. all gﬁi l thgﬂsaﬂ QQ 5 Q&)cg% I(l)‘.’nsolg 9 gérdaﬂ

appropriate fi A ehBi H-&Sorﬂcfl}’f@lcapﬁ’ﬁé?m&he ﬁho& rql')@azﬁed&le
i nvent ~. on ar e moat :llJl M eant outée ewanplien, peadeined tab@id vele MhdSt €ad

! ae varied ~. ngfig 5eoPe £ URS kol W pa1E! 3By 12 enters partly
inside the end muff 9. The belt pulley 12 is wmoved to
this extreme position e.g., when the cleaning device is
mounted in a barrel to be cleaned so that the means,
i,e. cleaning element connecting the two end blocks 1
and 8 can be mounted in place.

The cleaning device presented in Fig. 1a-b,
2a3-b and 3a-b comprises a drive means consisting of a
cogged belt 17, which is passed over the belt pulleys
5§ and 12 of the two end blocks 1 and 8., In addition,



18 CLAIM5 2. Method for chenp-nechanical cleaning of the barxel of a gun
in which mer~hod the barrel is ' closed tightly fromboth ends a.z~.d at

| east one clean ing chem cal 3s introduced ~.nto the closed barrel, the °
chemcal is allowed to react wixh the inpur.~ties on the interior surface
of* t he barwelop4diz chem cally treated residue is | oosenedeaeehamosal |y, the
residue ~.s renoved fromthe | aarrel and) I f necessary, the barrel is
rinsed and dried, c har act ar i ~gdin that at ~. ~ase one of L~Se
t~. eani ng ch~m-. ~a|r~ ueed is a gaseous cleanz ng ehem-.cal. 2. Method as
defined in cIa| I n chat nechgglcal renoval

arid eventual . cg?ﬁpﬁﬂgt r‘aﬁYJn%%t Czﬂ“!?%ﬁﬁﬂ 8d BOR-TRFFEPRe BATTel is
in a closed coa&ie&vsn 213 anvetzh oitress yl efduagd-ng rexrudhaipadr 020 2noented r a ¢

taxi zadif handlsash oneaasealbalardg cher aééuehémﬂéaoduced

~.nxo the barrel ﬁ"f t aneo E Y. W ieast one ot her c¢leanin ent
Met hod as def i ﬁ88°F By “8n&1EF béFﬁ‘F?ﬂ;‘:‘F yper, §s meupred around the, § _
that at | east apre cflagve @thae dsedm rie sy usethtisble | | Badl ezhéani ng -

agent. 5. Methgd %ﬁedeédgg@a bl rCli3i M3 ;ﬁ‘mﬁlé&cﬁ with Calsfaf-dnZedsd i
that at | east one% gou'ﬁ_8 ani n che used as.a foam n%i}catgent
an

for foaning th&®PE Mg ag8ht © h?\fé’f‘hﬁge aS°Hef FhBEvE. AtaRYone of
c~-ains ,~ 5, thh @nuﬁh(PQrt 20 «canp hedattﬁchhdtnﬂ Yl scoagrd obet he

gaseous cl eani mg cf@m:&%te‘a L@f:dché ﬁ?SMQ?BtaEablVEt keeeassidahjenesh i pgany
orie of clains ~ easc one of

t he gaseous cl égmeczced'xth%é:rﬁlgg S :'ffseerﬁhngs %f?q,pter §a’aglﬁt %éd ®hed in
any one of clasnBpiil, fRparemer 223, t24 At edthew end,t hat Whn@halihat 3east

one gaseous cl gagpnRgnCiEafrenkrdsad andniller @@enche ends of the cogged
belt 17 can be fastened. The enap~in fasteners may
consigt of any kind of fastening elements known in
themselves, which will not be described here in de-
tail.

To assemble the c¢leaning device illustrated
in Fig. la-b, 2a-b and 3a-b so as tao make it opera-
tive, the cogged belt 17 is first pulled through the
barrel and the aperture of the non-rotatable core
sleeve 21 from that end of the adapter plate 22 where
the aperture is larger, whereupon the ends of the cog-
ged belt 17 are passed over the beltr pulleys 5 and 12.
After thils, the snap-in fasteners 18 and 19 at the
ends of the cogged belt 17 are fastened o the corre-
sponding snap-in fasteners 23 and 24 of the core
sleeve 21 so trhat the core sleeve 21 and the brush
part 21 can be moved by the cogged belt 17. The eccen-
tric structure consisting of the core sleeve 21 and
the adapter plate 22 ensures that the core sleeve 21
remains non-rotatable during the sweeping wmotion of
the brush part 20 in spite of the helical rifles in
the barrel. To ensure that the coxe sleeve 21 will re-
main non-rotatable, it is also possible to design the
core sleeve itself with an eccentricity by making its
wall thickness greater on one side, with the result
that, due to the larger weight, that side will con-



19 9. Method as def~.aed in any one of clains 3. 8, char actar ~.
z adinthat in that at | east ao.e of the gaseous cleaning chem cals used
is anmoni a. 10. Device fox cleanin3 the barrel of a gun, conpxisi~sg end

bl ocks (1, 8) sealably fitta,ble to each end of the barrel and a

rec~. procahh ey yeghan~. ca~. cleaning el enent to be pl aced jdysrigs~Sarrel
characl ari zadinthat the cleaning elenent cvnpri.ses a core
sl-eeve (21) of a size snal3.er than. the.barrel caliber and a brush part
(20) of a ai.ze adapted to the barrel caliber and freely rotatably nounted
around the core sleeve, anal, a reciprocatingly-noved drive neans (5, 12,

17) passed t hriotRRPRERY afEPRULe dFalheetRe 18] ddiRe SHHSEREPRNEd (it t he
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Device as def iplaceatie~. Affey. dhe Ccbra Blaecet 23 and zhasd dled hette t he

shaf t o one ofy thg, DEbLPUd Sf{ BoenlZabrlshed did VERSNodadeal b

connected via a gear-systémto an el ectric notor rotatable I.n
directions. 187: Dé\]ﬂlecee‘ég HePCkEd I n2BHai fn fFeortigtenaq in, 1%11%:? ar i
z adin that @gaimﬂstcnae evfdst hef etlde b¢aanks (barrel 8s9 ks provsseld with a

control machark& ggg o%ﬁ; h@f’?ﬁé{ | PRe Oh,2 hﬁe wildy Pkl ey (t%atlghémunt ed

on. it to bea n of ebarrel 14 Devi ce as
defined in anyt c?‘a nEl19nd3belthPylley 42 arg moved TP i TReHRAt the
core sleeve t Zoujernndkorepnbepbxishopar thé24paard/ itelat tidc Heslirttop ©mes t r ack

of the drive r@@_@&eneé u@ex' %@ﬁ&@nuﬂ E@Hawna”mﬂ@: Ofhgkai NEpd4 -
1~#, c har #f &%r?é%rnb Iat do t he corelsleeve(21) S
provi ded with %r:’sYl%p ftFaste eitop- ? ) l%ysﬁ’éaﬁg’ AW i .t can
be fastened toleckorhespebipullenapti mﬁ@t@!@ra@ir@ PRgitgPnt-he drive
nmeans ( 17 ) . 16. DeviTfige a8e¢ebibngteslntled M. Fig0r 145b,C da-dragdc t a r

S L
sl eeve (21) caﬁ-‘%l‘!a@ﬁeﬁé&an}%ﬁl Béiﬁ“b‘@aésﬁ deRtneahe, Paé'ﬁfﬁlorfé:‘bft]ée ai ms
1o - Ir,, ¢ h sleaming toperatior @nd removdlhtof hehérushanan«g £@Pidae s
repl acebl e. from the barrel. The valves may be individual valves
or valve arrays comprising parallel valves. The gase-
ous, liquid and/or foaming chemicals needed during the
cleaning phase can be supplied into the barrel e.g.
from preasurized containers via the valves 9%a in the
end block 8. The residue loosened from the barrel
walls can be removed fyxom the barrel via the outlet
port 9b in the end block 8, e.g. through a closed con-
duit into a receptacle. The chemical supply valves %a
and the cleaning residue removal valves 9h are placed
either in the end muff 9 or in the operating part 10,
e.g. in the midpaxt of it. In addition, the device may
comprise separate rinsing and drying ports for the
rinsing and drying of the barrel., The rinsing and dry-
ing poxts may he disposed in a suitable place in con-
nection with the device of the invention or the bar-
rel. The valves and ports are connected to an aukto-
matic contrel system, which utilizes desired programs
to carry out the cleaning process.
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le storage greaslng f the barrel . €an be auto-

matically controlled by means of callber-specific lo-
gistics programs. Moreover, the caliber-specific pro-
grame can be adjusted so as to make them concentrate
on problematic parts of the barrel type in question. A
barrel may e.g. have certain areas subject to more in-
tensive accumulation of copper, in which case the mo-
tion of the cleaning brush can be programmed so as to
cause it to move several times over such a problematic
area where more intensive accumulation of metal resi-
due has occurred.

By means of the control unit, it is possible
te activate e.g. a program for cleaning the barrel as
follows. First, the cleaning process is started and
the cleaning chemicals are introduced into the barrel
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e.g. via a valve mounted at the breech end of the bar-

rel or directly through the end of the breech. Before

the end blocks 1 and B are removed, the barrel can be

additionally inspected, e.g. by means of an endoscope,

whereupon the cleaning program way execute a srtorage

greasing operation if the barrel in question is not to

be taken incte use immediately aftexr the cleaning. The

storage greasing can be performed automatically by the

program e.g. via the chemical supply port 9a.
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- In the device presented in Fig. 1la-b, 2a-b
and 3a-b, to contrel the motion of the brush 20 in the

parrel, it is possible to provide the drive shaft 16 R
of the belt pulley 12 with a pulse transducer léa thar
produces e.g. 100 impulses per revolution. This pulse ““

rransducey 1léa is in coaction with an inductive sensoxr
95¢ mounted on the end muff 2, said sensor being ar-
ranged to ourput a command to the control unit when a
metal nib 20a mounced on the brush 20 comes into con-
tact with it. This results in starting a predetermined
program. which can adjust the direction of the brush
20, or its stroke length at any peoint along the bar-
rel, observing the cycles and rimed programs.

The motion of the freely rotarable brush in
the barrel may alternatively be implemented using e.gq.
the vibratring technique, screw drive technique, bhall
screw technigue, a wire cable or a corresponding tech-
nigque.

The device .is designed to be operated by e.g.
230 V, 110V electric power or by a 12-14 V current ob-
tained from & vehicle, which means that power is
available in any conditions, ox altcernatively by
purely manual power. The device has a size and weight
allowing easy transportation. The device can bhe packed
in two suitcases, which can be carried by one man. The
control unit is placed in a small briefcase, and it
has various switches or control panels that can be
used to activate programs in the control unit regard-
ing different calibers and barrel lengths. Housing the
control unit in a separate portable briefcase, which
can be removed from the device afteyr the cleaning
funccions, is a kind of security factor especially in
crieis situacions.

The valves of the c¢leaning device may be
electrically controlled, laser or radio controlled, in
which case no conductors are needed between the con-
trol unit and the valves.
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In the cleaning method of the invention, the
cleaning chemicals used may consist of only gaseous
cleaning chemicals, such as compressed air, oXygen or
nirrogen. In an alternative embodiment of the method,

. a gagseous and a liquid cleaning chemical are used si-
multaneously. In this case, the gaseous c¢leaning
chemical is often used as a foaming agent for feaming
the liquid eleaning chemical. In another alternative
embodiment of the method, a gaseous cleaning chemical
is used e.g. at a different phase with a liquid clean-
ing chemical.

In the method of the invention, the barrel is
only partially filled with a cleaning agent, which
preferably is a foaming/foamed cleaning agent. The ap-
plication of the cleaning agenr on the barrel wall is
implemented by moving the brush of the device a few
times forwards and backwards in the barrel, thexeby
also increasing the foaming. This promotes the adhe-
sion of the cleaning chemicals on the barrel walls.
Due to the efficiency of the cleaning agent, the bar-
rel can be brushed using a relatively soft bDbrush,
which contributes to protecting the barrel from dam-
age.

-
.

By adding a small amount of ammonia into the
chemical mixture, a reaction mixture 1s obtained that
dissolves copper, bronze and brass compounds in a few
seconds. According to another embodiment of the inven-
tion, a small amount of gasifiable strong ammonla is
fed into the barrel, with the effect thatr the copper
accumilated in the barrel is dissclved in a few sec-
onds. The quantity of ammonia required wvaries from a
few grams to a few hundred grams, depending on the
size of the barrel. The residue is removed by brush-
ing. In the wmethod of the invention, as the entire
cleaning activity takes place in a fully closed space,
ammonia can be safely used without hazard to personnel
and the environment.
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106G barrel, whereupon a prescribed amount of cleaning \

chemicals is allowed to be drawn into the barrel by
the action of the negative pressure prevalling in it.
When e.g. ammonia or some other gasifiable chemical is
used, the amount of chemlcals needed in connecrion
with this embodiment is significantly reduced, To re-
move the residue from the barrel, it is also possible
to utilize a negative pressure genevated in the recep-
tacle.

If a negative pressure is TO be generated in
the barrel, the device may also comprise a vacuum pump
connectable to the barrel. For removal of residue,
this pump can be connected to the receptacle.

If the barrel is cleaned using gas only, the
residue loosgened from the barrel surface can be easily
recovered. Most of the gas fed into the barrel can be
returned by pumping into a pressurized storage con-
tainer after the chemical cleaning phase, which means
that the consumption of effective agents remains very
low.

In the method of the invention, it is possi-
ble to make advantageous use of existing 26-kg pres-
sure vesgsels, which have bheen developed for use in a
foam technique ag disclosed in FI patent 97727. When
gas alone is used, a very small amount of it is
neaded, l.e. a few grams to a few hundred grams, de-
pending on the size of barrel. The gas is stored in a.
safe pressure vessel as mentioned above, which has an
automatic closing mechanism in case the pressure in
the device should suddenly fall for any reason. The
cleaning efficiency can be readily controlled by means
of the gases used in the invention.

In the method of the invention, copper and
incrustation residue can be neutralized or recovered.
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the ends of the barrel are closed with end blocks de-

N signed according to its caliber, and the end blocks
can be fitted to close and seal off both end apertures
.- of the barrel. The holes of the flash hider may be

closed with a separate collar. To keep the end blocks
firmly and securely in place, especially in the case
of cannons and larger shell throwers, the end blocks
can be connected together by means of the cleaning
element drawn through the barrel or by using a sepa-
rate means. In a device designed for the barrels of
amall-caliber firearms, the end blocks are tightened
around the two ends of the barrel and the cleaning
brush may be a manually operated brush wicth a handle
passed through a sealing sleeve in rhe end block clos-
ing the barrel mouth, said end block being also pro-
vided with chemical supply ports and an outlet port
for the removal of the residue detached from the bar-
rel wall.

The cleaning method and device of the inven-
tion are applicable as different embodiments for
cleaning guns of different types and sizes efficiently
and at a lower cost than before. In principle, one
method and one device can be applied to clean all guns
of the same type, e.g. cannons, by only adding appro-
priare fittings depending on the caliber,

The embodiments of the invention are not liwm-
ited to the examples presented ahove but may instead
he varied in the scope of the following claims.
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CLAIMS

1. Method for chemo-mechanical cleaning of
the barrel of a gun, in which wethod the barrel 1is
closed tightly from both ends and at least cone clean-
ing chemical is introduced into the closed barrel, the
chemical is allowed to react with the impurities on
the interior surface of the barrel, the chemically
treated residue is loosened mechanically, the residue
1s removed from the barrel and, if necessary, the bar-
rel is rinsed and dried, charactcerized in
rhat at least one of the cleaning chemicals used is a
gaseous cleaning chemical.

2. Method as defined in claim 1, charac-
terized in that mechanical removal and eventual
finishing treatment are carried out while the barrel
is in a closed condition.

3, Method as defined in claim 1 or 2,
characrexized in that at least ane gaseous
cleaning chemical is introduced into the barrel simul-
tanecusly with atr least one other cleaning agent.

4. Method as defined in any one of claims 1 -
3, characterized in that at least one of the
other cleaning agents used is a liquid cleaning agent.

5. Method as defined in claim 3 or 4,
characterized in that at least one gaseous
cleaning chemical is used as a foaming agent for foam-
ing the liquid cleaning agent.

6. Method as defined in any one of claims 1 -
5, characterized in that at least one of the
gaseous cleaning chemicals used is oxygen.

7. Method as defined in any one of claims 1 -
6, characterized in that at least one of the
gaseous cleaning chemicals used is air.

8. Method as defined in any one of claims 1 -
7, characterized in that in that at least one
gaseous c¢leaning chemical used is aitrogen.
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8. Method as defined in any one of claims 1 -
8, charactexized in that in that at least one
of the gaseous cleaning chemicals used is ammonia.

10. Device for cleaning the barrel of a gun,
comprising end blocks (1,8) sealably fittable to each
end of the barrel and a reciprocable mechanical clean-
ing element to bhe placed in the barrel, charac-
terized in that the cleaning element couwprises a
core sleeve (21) of a size smaller than the barrel
caliber and a brush part (20) of a size adapted to the
barrel caliber and freely rotatably mounted around the
core sleeve, and a reciprocatingly-moved drive means
(s, 12, 17) passed through the aperture of the core
sleeve and designed to fit the length of the barrel,
the core sleeve (21) and/or brush part (20) being at-
tached to said drive means.

11. Device as defined in claim 10, char -
acterized in that the drive means is a cogged
belt (17) arranged to ryun round belt pulleys (5, 12)
mounted on the two end blocks (1, 8).

12. Device as defined in claim 11, charxr -
acterized in that the shafc of one of the belt
pulleys (5, 12) is a drive shaft (16) connected via a
gear system to an electric motor rotatable in both di-
rections.

13. Device as defined in claim 11 oxr 12,
characterized in that at least one of the end
blocks (1, 8) is provided with a control mechanism to
allow the position of the belt pulley (5, 12) mounted
on it to be adjusted in the direction of the barrel.

14. Device as defined in any one of claims 10
- 13, characterized in that the core sleeve
(21) and/or the brush part (20) are/is artached to one
track of the drive meaus.

15. Device as defined in any one of claims 10
- 14, charactexrized in that each end of the
core sleeve (21) is provided with a snap-in fastener
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16. Device ag defined in claim 11 or 15,
characterized in that the each end of the
cogged belt (17) is provided with a snap-in fastener
{18,1%9) to which the snap-in fastener (23,24) of the
core sleeve (21) can be fastened.
17. Device as defined in any one of claims 10
- 16, characterized in that the brush part
(20) is replaceable,
18. Device as defined in any one of claims 10
- 17, characterized in that the core sleeve
(21) is provided with an adaptex plate (22) extending
eccentrically, these two parts together forming an ec-
centyic structure.
12. Device as defined in any one of claims 10
- 18, chazracterized in that the core 3sleeve
is of an eccentric construction so that ir jits wall
thickness is larger on one side.
20. Device as defined in any one of ¢laims 10
- 19, characterized in that ac least one of
the end blocks (1,8) ' comprises at least one port
(9a,9b) for the introduction of cleaning chemicals
into the barrel, removal of c¢leaning residue from the
barrel and rinsing and/or drying of the barrel.
21. Device as defined in any one of c¢laims 10
- 20, charactexized in that the device com-
prises a portable control unit provided with logistics
programs for different cleaning phases in the cleaning
of barrels of different sizes.



