;e3e] X]D . 6TX]d WD 02/ 44642 PCT/FI 01/01043 METHOD AND DEVI CE FOR CLEANI N
THE BARREL OF THE GUN The present invention relates to a nethod as defined

in the pregoplgspf claiml and t mﬂlmlnmmﬂ @ defined in pRErRisaIP! € of

claim 10 for chenonechanical cle tube or barrel of a gun
Hereinafter, for the sake of sinpli e and barrel are referred to by
t he conmon designation "barrel'. The" fels of guns, e.g. portable
firearns, tanks, cannons, various throwers or the |like, have to cl eaned at

regul ar int ermarsoof ansepEoICeMPYR CeRARNNG THESBARREIOOFOEHEECGEN
accunul ated in the barrel as well as the crust accunul ated from conbusti on

resi due, such as soot and gunpowder. In this context, remmants of shells

refers to the metal i copesidye el iy bpdhe parcel Lromd e shalla £60

copper, brass, bronze n m num oxi e or Tead res
dependi ng on dhélsedugnum@aﬁpn&ﬂwh&ﬁﬂ¢f thatmdilt pag, Gept a@evede Barrel s

kept in StOfeﬁéﬁ?n&HeCKﬁd &he e@ile%m%t ero\@l Sclaczu@anmg EBQ laﬁeﬁétl ng the
barrel s and t hen grea5|ng t hem agai n. is carri

n
ot T et Pofhan Rl D it o (PO AeL { 68 @ edifng t he
barrel s of guneraifakaewn. fAf mnwae;eofoﬂorsmsplanrdltrge,t hiodise i an@rebaani cal

brushing, which,is a | aboriou oW.Qper. n, sonmewhat
accel erat ed b§eﬁmﬁﬁf61§gffgﬁﬁeqk éﬁ égnlﬁé%gge%%%%gyéghéﬁi ﬁ% use of a
cl eani ng agentetloes not conpletely ellnlnate t he need for brushing. \Wen

prior-art techniques agg.u lﬁﬁd%rél%e df gaheg ¢, e G Pt SFTEOR | PRAERL,

I ncl udi ng brushi ng, renova resi event rinsing and greasing for
storage, take§agkg, hGGIEONE ar AN EY et HFORT S nOFr L& phidke hehaYeafRent of

a single barrgjechaEHI BES ragthelre MMM JBE use VD 02émovéCrédAnBETEF1U 1
/01 (1-13 2 of shells or bullets accumulated in the barrel as well
as the crust accumulated from combustion residue, such
as soot and gunpowder., In this context, remnants of
shells refers to the metallic residue left in the bar-
rel from the shell, e.g. copper, brass, bronze, zinc,
aluminum, aluminum oxide or lead residue, depending on
the structure of the shell. In addition, replacement
barrels kept in store are checked at regular inter-
vals, cleaning and inspecting the barrels and then
greasing them again. This work is carried on as a
full-time activity.

In prior art, many different methods Ifor
cleaning the barrels of guns are known. An example of
prior-art methods is mechanical brushing, which is a
laborious and slow operation and which can be somewhat
accelerated by using a suitable known cleaning agent.
However, the use of a cleaning agent does not com-
pletely eliminate the need for brushing.

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 requires a
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whole working day.




Fi nni sh patent 97727 presents a nethod for the cleaning of gun barrels that
i nvol ves the use of a foaned cl eani ng agent. The cl eani ng agent conposition
cont ai ns Wgyskides as well as al kanol -ami de and/ or nitrat epSpkioiafosan agent
for renoving shell residue. Alkanol-am des have proved to be good agents
for renoving copper residue, and nitrate_salts for renoving zinc residue.

In some cases this technique substanti al?y reduces the need for nechani cal
cl eaning, but especially in the case of |arge-caliber guns, nechani cal
cleaning is sti I | necegsanhyshl npadstt i @7,72f70r ptgentean ngetthcal céonon

bart el A0t S BESc L0 RN AN I src L DS St ey know

as "Coefa" ist Uses a 'S punped in a
reci procat i ngfoamaér dlgartiad agentof Bhe| gleéanthics dgent crospassyserm but

when used, 11o6ANSthEUkencANERNYd ANPNt AL hasard umice they) o o8:

quantities of etrinmental chemcals handled jnit. This sistem
al so requi restﬁaFar §elappar abuS e |f§fi:l|3ﬁ“i*‘b"mrtgt@%1p%r’é?%l‘3\ﬁﬂ h&hdl e even

because of |t§aﬁbleaﬁ\h@66 h&&ré tpﬂcSJétBrﬁ/o pber bpodppideaady efon Femba-
condi tions. Mreover

Lll es par ate power_.source. On_the.qther
hand, the syst&#h k(fﬁp/?] JEmdr ’de@f'l narf‘f\b]ﬁa Br K eé%rm]fﬁé‘°$185
pneumati cal | yzikenrasidise, Ens sores h cesesauskts t ¢aubye.checksahdtéort h

through the Céggﬂyb%reroﬁlcéﬁ" Enl WHLEH e A30EA0 THT WNAMAS, OBER . 00 I

is not applica il e or gaseous eanl ng em cal s.
The hoses of ehpeappaitut 48 téie mstqw@ﬁorlﬁs?fﬂ%fcélf@%?s%‘éﬂ?asmﬁﬁ ABimpvi ng

in the cannon-par &@leanIBgsl§Y§ﬁ;th heeeskarigi nly intended for use in
repair shop conditions %1% uire igpara{g1 pover urce. Previously
known pneumatic and hy‘drflau?l “H ri('gsj’%y Falthbe a%€| i%c abPBFBr

i mpl ement i ng Bagred, mettck asrd sa:lme@mermmahe.cprenénmydnﬁaﬂucnnsys -WO
02/.1.16-42 3 %" ey al so therefore tions. PCI/FI01/0111. ~3 invol ve heavy

equi pnrent and EeR&ir use is out of the questlon e.g. in field condi The
obj ect of the inventioBhes sysksm mknave t&e d feniBorredhFaAMAdKs. A

specific obje t ienyend o) ghggl Q%e FunpM and hmpeeyeeonet hod
and devi ce fog&gﬁégnﬁﬁgtt he éa%‘e]bisué fgﬁl obj ect of 9t ﬁe

invention is EBLANGCIBRBNAT d&H thFhafo}” eccﬁﬁ)a@t E‘&%fi an'ﬁh%%sylsto use and
that is applieabkedf efsthe,clieani vigenf ubbd, t Utecamt barted sanf eguds of all

types in bOthrgﬁ gh aimﬂ%fg¥kfé§édtgo%ﬂéifgﬁge quantities of oily
and detrimental chemicals handled in it. This system
also requires a large apparatus and is difficult to
operate and handle even because of its size alone, so
it is wvery poorly applicable in field conditions.
Moreover, it requires a separate power source.

On the other hand, the system‘known under the
designation "“Break Free” works pneumatically. When in
use, its brush is caused to move back and forth
through the cannon barrel in a twitching fashion. The
system is open, so it is not applicable for use with
e.g. volatile or gaseous cleaning chemicals. The hoses
of the apparatus follow the brush of the system as it
is moving in the cannon barrel. This system, too, is
mainly intended for use in repair shop conditions, as
it requires a separate power source.

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



The nethod and device of the invention are characterized by what is
presented in the clains. The invention is based on a nethod for

chenonecmzfﬂkucl eaning of a gun barrel in Such manner tg@tebhGolbarrel is
closed tightly fromboth ends and at | east one cleaning chemcal is

introduced into the closed barrel, the chemcal is allowed to react with
the inmpurities on the interior surface o8 the barrel, the chenmically
treated residue is | oosened nechanically, the residue is renmoved fromthe
barrel and, i C rys ar LS Al nd i : eatulr e
characteri stifchéé? t%%%%rre%ﬂgg?vgt }fegcla\g!t' gﬁléfqg)?@tl'l?}e %ﬁgaﬁcﬁlnegﬁ(s:hg%gca%g used
i s a gaseous thewsfowe clarh caf. ghe t AUesEdPrexe: It hdt efAflgurforéters to
any type and siggs of firearmused for shooting. The gun may be a . g . a
portable firearm a tank, a,cannon, ag}\éety.pe of thrower  or tfe like. In an

embodi ment of the i nveht? ofPIREENR c5Per FARCEIY L8emua L HTHIRHT ng
treat nent ar eclgar mbetresutenthidred hdrbabeelksi.s An spedidsied obpdicti oof The

i nvention praqudes sihi Litw.of (treati i | OHS ways
using a gasegt\tjljée cjrré%%?%ggéh!’é% I&él ?ﬂl\%ﬁﬁéﬁ%cgnq%ggge}réég@%‘éég %%%%(rg#at e for
the barrel toembd ¢debredion eheansngethenbeyaedmsddianedi - thel gakeots

cl eani ng chemcal €aBebe R Ginvel dR17s~td-23 A PLILE! Hl /RMA-2 i Mhseduced
into a closed gun barrel, where it is allowed to act for a swtﬁble | engt h

of tine deterkf nedMRperi feftaPn? s@Terteniee eRe L mHPRRS that has
not been conspredfon the rdzehiieny cah biter enbeed ahkomade lzrge! gans

recovered. The.b el__can be opened, and a,further ¢l eanin ration can
be carried omﬁf oﬁittmﬁi%gl@.}&g&ﬁ ﬂeaﬁ%ﬁ 5P88n?ﬁ§ (%Sg Fﬁ%figggf%sdn t he
i npurities having reacTle wethoacheagdsetrsiahenifcathandnvastian agre

appli cabl e, Olh o dt] £8q ! BotyRAY C180b-LERALEA Wh! Bt calligsc] eani ng
operation wth a I'itquid agent can be assisted by conventional nechani cal
brushi ng net hods, whi chh@r dN¥eREEPRN&SUSEFeds T foMeRPrhntTal CreRvval of

tlhe i mpuri th i Qﬁec}:lé:hfébiﬁmlqgid’iﬁgig obft he iggwnb%ﬁﬂ_ela][iﬂ e@sﬁ:hlonﬁalgﬁﬁfous

cl eani ng cheni.c i ntroduced into the banr Sknul t anequs at

| east one oth ﬁ-cl Egﬁi r?@rfge 8 ﬁagssaefté'r%t yérrgjcﬁ)carinrrgﬁf%?l aetryq%naé?done

ot her cl eani rat ayeastusee icslemriingii chehiaal ngsagertrodwacheimtie@abhag with

the gaseous clrallqdgbemhcal andchbiicheanint 11 e Neol iAlidt Cheahi ng
agent are thus advantageously per?or,rre at the sane tine. In a particularly
advant ageous EModMBBHL tieHe OFaddrusivtehiPhgSEKEAFEalcl sSthsa2¥B®L1 oani ng

the liquid cligadi Rheadel1yThiscadBdbErasc@iB! iishedops@neldy wetRgnd-gaseous
cl eani ng cheni c as E propel.l ant, for introducing ?1 |I%UId agent into the
barrel . In trﬁasﬂp\('oc g, rgsdguferst TRt FORY SHSdRATTS ngtare al so
possi bl e. Whereddmsabpy etties drarted piscedmsed srid| doked, Ae iz Bsszenti al

h he b h gl durd i h f
that the bar rﬁré efféﬂaég\?!téggtc%ﬁee%e@h@t rdegch%elgq NG d e g{%%fa@e ase o

t he cl eani ng eat ment . . repoval cl eaning chem _cals, the
barrel nmay beckpunerst hamicnleedteed caF ngearoBf Gleaing releBle if the
gaseous cl eandgiy, chem cal has been consunmed substantially conpletely in the

feacti on and theie is po [l ok ol eTL2s! 2 Yert® LEIPDLALL LS LS

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 or the like.

In an embodiment of the invention, mechanical
removal and eventual finishing treatment are carried
out while the barrel is in a closed condition.

The invention provides the possibility of
treating 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.g.



WO U2/.1(.12 5 PCT/FIU /U U-3 A treatnent wth a gaseous cl eaning chem cal
can al so be perforned as an operation conplenentary to a chem cal phase

carried Qudoblgicdd a liquid cleaning agent, in which case pEErIRSHRAYS
cl eaning chem cal can be at |least partially made to react with the

I mpurities activated by the Iiquid cleaning agent. Gaseous cl eaning
chemicals that have proved to be suited 4or use in the invention are
oxygen, air, nitrogen and anmonia. Anmonia is preferably used in a strong

concentration; gashfhabhe ihrema Ligetd gLl barkase wheasi ig chendral s can
al so be used to con‘EIGerrent each other's effects
v

e.g.. ins ered
treat ments. THEWERvEPe 26F thRF idvenitaRifo ePHEhCFgéﬁ%ﬂfcéggQEMhn%grre
conpri ses endehbeckacrieal abl yafiktrakhd st, 0 terchreated roifng hpgadarhat and a

reci procabl e nechani cal _cl eani ng. el enen pl.aced. | r

According to TR $ﬁ$8nﬁ°5‘ﬁ,u“{ eglcrf etgl—rlf‘le n%eé]gtéf?réﬁt C%glrrg)rel s%%@%%r%fétpeeve of
a size smal | eth¢ hdatded bandelresaividumd an@he Fassielpaganofben gpereddapt ed
to the barrel lib f LV 4 q%%QJ A0 B uneh-1 e S9F eosl eeve,
and a reciprd%%?i%g?%yﬁgggdeggﬁéé%%%a S Sﬁgggg fﬁ?ou h the apertur% of the
core sleeve ahd d8ENgnedItoaf e FHE IdRH S agm hdriialt  2¢he ¢Br kP8l eeve

and/ or brush trbeieg atdeched HeR i ditMe tRangaskouwn enbadeaknt of
the invention, the dri.ve neans i.s a.togged belt arran eq%to run rougd bel t
tyﬁ%'% no

pul | eys mount ¥ on2Eh& 2 nGSe RPRIISARS-S By e A ok Fr BT it is
possi bl e e. g. réactdgustitand tti ghtencl fentnggegeelttion widh ewbbiignedt , the
shaft of one Q%eﬁf'e. peht pull %@%i‘%é’a P”B%e QR dnCLORELt efle¥handcgear
systemto an éfeciriC notor rotatable inboth directions for receiving
noti on ener gybrighingempichoitht ohidhe prferiWHtanewaky &%€%f fPRe end

bl ocks S proyi@REnWEbD @efO0LNObsMeERARKpML@ akl.ow the position of the
bel t pulley V[)02/~'&£-£§16émbodiment of the invention, at least
cne gaseous cleaning chemical is introduced into the
barrel simultaneously with at least one other cleaning
agent. In a preferred embodiment, at least one other
cleaning agent used is a liquid cleaning agent, so the
cleaning with the gaseous cleaning chemical and the
cleaning with the liquid cleaning agent are thus ad-
vantageously performed at the same time. In a particu-
larly advantageous embodiment, the gaseous cleaning
chemical is used for foaming the 1liquid cleaning
agent. This can be accomplished e.g. by using a gase-
ous cleaning chemical as a propellant for introducing
a liquid agent into the barrel. In this process, gas-
generating reactions producing foaming are also possi-
ble. When the above-described procedure 1s followed,
it is essential that the barrel should be kept closed
at least during the chemical 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 if the gaseous cleaning
chemical has been consumed substantially completely in
the reaction and there is no risk of emissions of said
chemical into the environment.



nmounted on it barrel. PCT/FI01/0O10-43 to be adjusted in the direction of
the In an enbodi nent of the invention, the core sleeve and/or the brush

part arehjgodidsached to one track of the drive neans, preperaphyid® one
track of a cogged belt. In an enbodi ment of the invention, each end of the
core sleeve is provided wwth a snap-in fastener, by neans of which it can
be fastened to a correspondi ng snap-in fastener of the drive nmeans. In a
preferred enbodi nent, each end of the cogged belt is provided with a

snap-in fastener to why BC AR nRRAP- (L1 88! SABlectls IdIR£018 SbRgKEcEAN be
fastened. In an enbodi nent t he |nvent| on, the brus ‘BTgﬁﬁnﬁl S repl aceabl e.

In an enbodi NEAR BiSPhbe PREFCTHIRA Bife AbrPITRR | O BHaWt FCan

adapter pl at eae&féﬂﬁldég epl@@@érbaickh}éd thas eus g par tlsiqup@t beahdngi ng an
eccentric structu nbodi t he core | eeve i e ntric
design, e.g. PH® Pﬁat ing Wﬁ‘&f ”&% WS IR ck%fes g%lﬁgoéilég;smggl ?53?1
enbodi nent of behatl Nt oparatallégsUnadee 121 rhecendllmlbciklsec@muISes at

least one port,[gr,Lbe LALEORYCLLAN19n,aleaniagcheliqRals Into the barrel

renoval of cl éanrng resi arrel and _rrnsj ng and/ or drying of
the barrel. In an enboGeREsus threaring| shiemdralfe Bhathdiyee eRFOYEY he

barrel conpriggspat shaasly ¥ee: luyeetlrpoc_rﬁe meéﬂn@lmta@eu@kyganof agkani ng
chemicals into the barrel and at st one outl et or the renpoval of

It
cl eani ng resi BHETPEEMH AR b%{?r?%la1 ‘f"ﬁ?@l?:of‘l?eﬁrepét)eﬂ:@qlé’r MSEr £ Pefers
to any devi cesthbayggheoiettidticn possiliiebie sipphyae. iqehdmstate,. air,

gases i qui ds,or. _the | | n re p 1%96%3 p. consl st
of e.g. a val @QGSF aﬁleaarrkr&a {;HS‘%&FSaﬁ?Q %\lﬂo%%e B% %?’/gﬂ%ll)léow ~3 1In
an errbodl ment mehtt leadmy etieti s t@ELeevs ce Sodhpr iBeStRIERERMD| ETEGHT ol

unit provided whthB | ogistics progr ams for different cleaning phases in the
cl eaning of barrels of different si By neans of Lé‘he C ntr uni t and

using the programs in 2 (4R IHRi ¢ Fhﬁed@f‘(&é‘r‘fﬂ%’f’ 7% B8e etaﬁ’&r\garl ous
phases of thecgl eagiuﬁng wfrddie cgmrpmeserselend nbloldkaagséaihablgr éemtra@::ha‘

O o on " o P i P b T | Seathualmnd At

action or duriad Kﬂ@anxngnﬁbem@ntOMQﬁbeenhﬁ¢@@ in the barrel Ac-
cording to the invention, the cleaning element com-
prises 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 reciprocatingly-moved drive means
passed through the aperture of the core sleeve and de-
signed to fit the length of the barrel, the core
gsleeve and/or brush part being attached to said drive
means.

In an embodiment of the invention, the drive
means is a cogged belt arranged to run round belt pul-
leys mounted on the two end blocks. By means of the
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 a gear system to an electric motor rotatable in
both directions for receiving motion energy.

In an embodiment of the invention, at least
one of the end blocks is provided with a control
mechanism to allow the position of the belt pulley



Thanks to the present invention, a nethod is achieved that allows a
substantial inprovenent in the efficiency of chem cal cleaning of a gun.

The probhgg®yagepci ated with prior-art devices can be elipgfpiogdidy using
t he device of the invention, which is additionally applicable for

i npl ementing the nmethod of the invention. The device can be used wi th any
desired or known cleaning chenicals. Thefentire device is so conpact that
it can be packed in two suitcases, which can be carried by one man. In

addition thendR¥ies RS f SLOPke CONRidivel 100 end i ARallorer the
advant ageous to | enment. The devicée Is able to execute the entire
cl eani ng prodezsrendependent|y and automatically, controlled by its control

unit . Under the contreh qfniéfbeenhest i tthd hendentdencantiad seore

i ndependently performt fipal qr _storage, greasj.ng. ernati.vel t he

- devi ce can béﬁ%“é’}’%@dﬁ aPE? ??rur%tegg’é?y,arﬁ ¢Sgb§€%%ﬁh§§titn% éngr ank to

‘the shaft of ardektopukheydrilvies niemre ,gestfcamldnt dge age conpakedfwat h

prior-art SOlé'oé%QHSbei‘@i ch are conpl etely unserviceable unless there is an
arce-av

external power ailable. By applying the invention, the entire
process of cleaning thdng@n banbeflvant helfexdeait daveshdiower LA f §8fer t han
with prior-arbrdet{£egoren 1404 erabl ®ro&ps@ed Nwalkout a0.dnap-limofas- WO
02/ ~.~G-2 8 PCT/F101/010~-3 Thgﬁé nvent.ion has the vant a g t hat no

chenical s or BERRE: wk¥t &S &M tYRUCHntb FRB ﬁvi%ﬁﬁé dt?i AgPhe

cl eani ng processponbiengetdmb-aind feytereof ofhechevéniven namnsapplncabl e for
sral | - oal | berBFPTREFRe, TRTSEN (P e (o « ket Sffled By 10
i nvention mjIprbﬁideécmﬁbédibysmhp-éﬁdféﬁtééﬁﬁiK@dvéxﬁﬁﬁlébeoﬁnﬁpsin
embodi ment s \rﬂr"ga@téﬁgﬁr BRCEHEO dohe ahkached oy pu Hstamiein Fig. la and 1b
DA T TNt g ' SmSodiment o En {iVendiGh! ' Ofe' BaRsh® V' OV
and in top view, n an empodime '

part 1s replaceable.

In an embodiment of the invention, the core
sleeve is provided with an adapter plate extending
eccentrically, these two parts together forming an ec-
centric structure. In an embodiment, the core sleeve
ig of an eccentric design, e.g. in that it has a
larger wall thickness on one side.

In an embodiment of the invention, at least
one of the end blocks comprises at least one port for
the introduction of cleaning chemicals into the bar-
rel, removal of cleaning residue from the barrel and
rinsing and/or drying of the barrel. In an embodiment,
the end block on the discharge end of the barrel com-
prises at least one inlet port for the introduction of
cleaning chemicals into the barrel and at least one
outlet port for the removal of cleaning residue from
the barrel.

In this context, the term ‘port’ refers to
any device through which it is possible to supply e.g.
chemicals, air, gases, liquids or the like into the
barrel. The port may preferably consist of e.g. a
valve or an array of valves.



Fig. 2a and 2b present magnified side and front views of that end bl ock of
a device according to the invention which is to be placed on the breech end
of the baypeduseand of a rotating brush attached to the topggedioheids Fig. 3a
and 3b present magnified side and front views of that end bl ock of a device
according to the invention which is to be placed on the di scharge end of
the barrel, Fig. 4 presents the control ¥Ynit of a device according to the
invention, and Fig. 5 presents an enbodi nent of the core sleeve of a device

according to the inventhoRy EnfhdBheld Bf dmd ADFesRibnPr €BENHeHCe
enbodi ment of the ¢l eaning device of the _invention for % enDEnEchanlcal

cl eani ng of aCPHPF&FCSTRe PA&FELE & SARLESEs WS rRYOBHEEDI Btk 1108APEh can
be seal ably ftited pgodtendr eenh andfefrehhe daearlingndoicadss stim othan
external end flange_ 2 col Lar e i cong ricall ith _said

fl ange, mhichcé§?ﬁéPg3%%gnggng%gefﬁ%dé%g?%k?ﬁglé%%%%'a%g ﬁ%ﬁ%ésggling
ring 4 aroundthescentrodf amdtcendiiveicd Itdre IudIrampeineati nghei Ag-4 has
to be di nensi Qe i h Lber.. @f (e t end

bl ock I can c{l?ggg ?hq'fégﬁgvl%ﬁoé%ﬁ}tfif %ég F?CL{'I%':/ F‘jlﬂg% /Q%l%%lf??sgglgﬂﬁse%g of the
barrel while BR8ocsearing iof thsusiey haiicle tHectefiag 8ipglag¥sasci ng and
adj ust ment yokag6 ifford@sitéest beht thid |@ntropr anided M t hs apbeBéble

adj ust nment SC£em17 extendiag ig t he_direction_ of thet entei line of .the end
block Z to al FBwaN&Sfok@n o A& Sdj thE abFYPIETedEPh HE dF 1288 SF the

| ongi tudi nal akes qint berlpailr editlkehe defbre prleserflednimgFiactieon bor2a-b

and 3a-b addi nal.l OnRLI d_en desi gned to be
seal abl y fitt%g ?gbt%ggdggg gﬁ% SESQ%% F%qugbgé cg:'nd tightened with a
collar. This end bl ock Thagégpris ddranPEpdertif Anyenticth canmgehefghfened at

the di schar geaendebdt hardelowd asst@steal il ARskGFeref athngheart 10
ext endi ng coa with the. end ff. The operatin art 10 conprises a

xi.al |
t hr eaded rod Tf%éﬁﬁgﬁﬁwhﬁfiﬁhFﬂEc&'rggﬁ%&} Thé | i tudi nal axis of the
barrel, and a tensioni MfpeyokeochBenast cardmoctatedi dwitdd gnd cdesixgnedefor the
mount i ng of n e |l . j c e xi:al_l'y
al ong the opgyggggggsgﬁ%ﬁﬁgﬁﬁfﬁﬁgéﬁé?o. Zh%ﬁﬁffé%enggy §8H§Ftﬁ?§ ghd wheel
14 and acti ngvenrtipe,t ekeled ipocrdii t e khaf erpd iepbilise Sk oABPBEt

pulley 12 is geHplad ¥the #d2Rd DSHAHB thhdne] 861 I TRe BEQL cbNBBnSHRWN i N
the figure) cagagle,o rotatjing in either dl%@fthn' Iq}Flg. la-b and 3a-Db,
belt pul l ey 185FS Wihbhn 2Bt ASSHTeCs Ofo MWt SSAHHS R FSRES hr eaded rod

11 in an outer positioThearshiire t deexteens isweroppsicti dhat niwhiceln t he

pelt pulley 1gcChRhSdAth! %ud'Shdfe bNEENT iy SoaldNBDELL PG ey 12 15
nmoved to this extrene poSition e.g. en the Cleanrng devicé 1's nounted in
a barrel to benel éeared 38 tad@ithennedls devige dlamnpngEMekencon-

connecting thgti-werensh Brecks 11rid BreardRrfudids it Plisrendhie. cl eani ng
device presented in FI% | a-,b, ,2a-b, and 3§éb conprises a g%ive ans
t

consisting of a cogged deyickni Lif i PPas TR 5% FIEEESs 5 and
12 of the twocéednbheckscbewmyl fhddpermtkhtiiwnand automatically, con-

trolled by its control unit. Under the control of its
control unit, the device can also independently per-
form the final or storage greasing. Alternatively, the
device can be operated manually if necessary, e.g. by
connecting a crank to the shaft of a belt pulley. This
is a great advantage as compared with prior-art solu-
tions, which are completely unserviceable unless there
is an external power source available.

By applying the invention, the entire process
of cleaning the gun barrel can be executed considera-
bly faster than with prior-art devices, in a prefer-
able case in about 0.5 - 1 hour.



WO 02/ ~~G~2 10 PCT1FI O1/ O10. 13 the cl eani ng device conprises a non-rotating
core sleeve 21 and a freely rotating brush part 20 nounted in connection
with it. wihe/esh part 20, di mensioned according to the Q@fF@loeadi ber, is
nount ed around the core sleeve 21 so as to be freely rotatable. Each end of
the cogged belt 17 is provided with a snap-in fastener 18, 19, by neans of
whi ch the core sleeve 21 and the brush part 20 can be attached to the
cogged belt 17) Connected to the non-rotatable core sleeve 21 is an

eccentrical ly extendi nghadaphesnehiahe Bishavhed a@Radde f agtanermg3, 24
at either end, to which the snap-in fasteners 18 arid 19 at the ends of the

cogged belt IGHBHCHESfakt eRBEY WRELEnAKS| ﬁW&&%%W%(ﬁ%YHO%T any

ki nd of fast ardmig @ugmgtghgn@y@anﬂnghpﬂ@@éggs, which will not be described
here in detail. To assgnbl eeﬁtc?1 &c)l ea devr ce.ill,ustrated,i.n Frzgrel a-b,

2a-b and 3a-b so as to e?’a Jtchee REgJF baPVEIT P8 1715t

pul | ed throu@pplmceb}aleetfoandheheﬂaqwnmg eof thbe baamwelst atfableftore sl eeve
21 fromthat h t wher ge_rctarirq)ei £ frger,

wher eupon the&gﬁdgﬁn% t%ﬁgq%?ﬂ chL@ §1%Sar§ gasse over tjh Igelt pul | eys 5
and 12. Aftera2¥m¥s, C@Wéoéﬁa%rrwwfa‘gﬁéﬁers 18 and 19 at the ends of the

cogged belt 17 are fastgnedet Cfdlhl%r@ﬂtg esﬁﬁédllﬁﬁ/e&ﬂﬂmn nwtmtmerdse% and
art 21

24 of the core s ee e 21 so t % eeve 1 and.t )

can be roved $5FHAR cﬂngg b@Fg ft’% ?% g@ Srt%ftu:'r c%ﬁ%‘?% Tng of
the core sl eaneni?d wihththefedeptertpl ahe aﬁteohadedrahahgtshewhereml eeve 21
remai ns non-rotatabl e ing._t i o] : h r Oin
spite of the helical EI#Iéesqr n%qhéwgg FQ% Ig%tg gér}%urggﬁpﬁaﬁg#ﬁe O(%grtt'e %I eeve
21 will remaislewningt deabre, dft ke alsyepbionblia tdidesivaswt kot sl eeve
itself with angeceeayricity by maki ng its wall thickness greater on one

si de, vmththeresult t hat, duet e | arger vver ht i con
VO 02/ - ~~G~2 11 PCT/ F1519/ 088 & EEMP“E rﬂ%ﬁﬁ&f&&ﬁt P he ‘?ﬁllrecti on
of the gravi tﬂmmu:rahé@scef(Ehgt_ Bhd Bhaeckotodt Img:'{@w:lcteﬂchtd:@@i'dhﬁglsttb part

25, ch Mas Al ShULBLYOROLhiBY S $ Yo' B120UR SEOMI S Aok and

rigid brrstles i STréplracea ore sl eeve an us al so the
brush part ZOthawleebbenreastenédOtfoat rotedgged Hyalah 1gttadkednte bileeks 1
and 8 are ti g&t@%@g b&1pl ace against the ends of the cannon barrel so as to
seal the barrel turni ng the hand wheel 14 so that dthre ed r d 11
and belt pulley 12 ar eF WBvedd o2Rei #P o&@s%‘k‘trml’dtﬁgﬁ ofi* gged
belt 17 bei ngftdmns vighteoedthataeadf blockniof ensdmCé\faea:orcﬁ]ing ttdae drive

shaft 16 of It pulley.l2 i t|n Iaet t 2 in an
operating posett E?V?ﬂé evr‘“’iié.*c%1 n? 8d%| n &%gggagg %é bd%%%}h%i‘g%
addi tional | y exdpef s*elsevlaaveelga and 9b for the supply of cleaning

chemi cal s into the barge % far ptrl&%edt%amﬂw OBRE AL OQnaRd JeMDVabvpbet he
cleaning residue fromthe barrel. The valves nmay be 1 ndividual valves or

val ve arrays CFRFIERAGEPaFA| BNVERFY@R, FRE gaseous, |iquid and/or foaning

chemi cal s needed duringighe =l paieisegitphasn cafbdeitenpl ikl ithieo tbeebarr el
e.g. from pre urized cong ainers_via &he vgl vgﬁeﬂa 'v%n?: end bl ock 8. The
Ve

resi due | ooséem Y?o?dft?te barrel 2RartstednBer'e Fom'the barrel via
the outlet port 9b in Fheuead Bleodk 82aebg.andr gagl apréssed @endaint into a

receptacl e. T:E@afrtt&@tcelf SdeO'c)!wéMﬁ% %ev%t t&ste cheaniffgfisdiugorenoval
val ves 9b are placed either he en in the o erati ng@gart 10,

e.g. in the rkpEeTMRFheRicah GHEARLBR, Otfhé1 &ameel <@ arate
rinsing and dsyid@s perEsrker ehfebloesi Ng and ol iy J@é é@emalyefltihe

necti on w th (b GRVERE BFCERE FHYCRE: SRR TRE berb ST VAl Dhettng

* ports are cormeodemial oend Allbnget 2c andnter alolshest ein exbéxndiing i coreendesired
programs to Ctaf.{é/a% m%hds%i@ B BLQEESShich collar 3 can be in-

' gerted into the barrel and has a sealing ring 4 around

its 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



WO 02/-LaC- 12 12 PCT/FI111/010-t3 The device of the invention additionally
conprises a portable control unit (Fig. 4y, which is provided with

| ogi sticsy@o@ess for different cleaning operations on bp¢t/glesohs
different sizes. Fromthe operating panel of the control unit, it is
possible to activate a desired programactivated to execute a cl eaning
process, and to further nodify the operafing paraneters or the program as
necessary during the cl eaning process or between cl eaning processes, or to

interrupt the,prgghamal apy thQt baPHE1 | fhiBePOsshll €s8a118g. 1@, Check
the barrel by |nterrupt|n the program The control unit en blgs t he device

of the inventVBRPEEIexBEACE (Hhe & hg® ptBc s SRR T | §948555 to
produce the drehtegokenal fioesul tfmédd ddie varlileis St qgetSthﬂe@paﬂ.ahl an

conprised in the cl ani.ng proce h unt s C h cal s
- supplied into the S‘§PP§I ré"fl one}cc)% ﬁﬁﬁq& r%?t eq}l o(j'rilf]?g&?%oﬁbgﬂ el,

the reciprocatheg Cm\termriltma)fOf heher gsid iladie bateelaldrow Hehexyeke of the
movement in t NGl [ o, of hthgihai8lon idS spReedonnd -

durati on, theEr8| %%l% Hl%ltrﬁl}ﬂéﬁfﬁd ?Iﬁe{:lfl%n?\}a c?): c)tnhe resi dueof raomthe
barrel, the dF‘}iihﬁaénaxbés§ibeBesPéP-”§§é -greasing of the barrel, can be

ﬁ/gt omat i cal Ihy cont LOl I eﬂebxddfneiaﬂss pfe@@hte@r-lg;pem%jél uboga,stza;&a paggrkamsh
reover, the_c | .~ SPECI.T.I C rans can e a USt o.make t hem
concentrate of® a# %@ﬁéﬁ aﬁz}ryt ’fJn%e%alar %9 Vbde &éﬁqioé R°barr el
nmy e.g. have_sd:gnedl moarlmasseabpbty tfdtiede ot thsi viasadramgﬁ agnadnosf
copper, in Wﬂgﬁg £33t NG OG5 %@c%hew%lgﬁ%'é&ﬂyshrﬁﬁg BR4PLIEE ngmd SO

as to cause it to nove séveral -times over such robl enafic area
nore intensivé geswFmicss G ofndremdl fr &i dﬂlél%scé@cﬁﬂer ceiolmenednsdtof the

control unit,thé aiseﬁgsrg@ @i @fptw@tsa@rel BoP@ItHN 841 cheankng the
barrel as foI |l ows. Firs t he .cl eani ngggrocess IS s rted t%gdtlglhe cI eani ng

chenicals ar eaPnPPSEGEé(’?gl A& he? beFFerding, 6°fﬁ/a

PCTI FI 01/ O1( 1mR£¥i a Thal v&seBat irddepalr-ectira ccompmsesmaecitlmdea{cﬂed argdar
systemtothe h e | t ey a S he
brush 20 to m)ge % ég é TELg‘r tt & dltq%dtbfrr%é?f %E%c%%rgﬁﬁgglgmgyhgjiﬁg

i nstructions gfv@hebybf@héel;ontar@l anitensipaiggeamks Adt i VHEdThedhetprush 20

in the barrel 5688 e aphgd Qs Ad&d | #Sxt hend I aieltSsiPnokatd 0setohle gear
system Accordi

to the cleanln dure progra in the con unit,
the directionP 61gmﬂli‘]0]ne§6f e 'Egﬁg ﬂgt?sléhaﬁ Bdrg%cﬁ‘otv ﬂﬁéﬁaﬁwe br ush
at one end reatbas ehd bipexatinat deher br@ebh awrdnsf dfhe b:amtt el5apdoat the

other end the,eads Tyl 0 of £0d DhOCK %y KAGASRIGANSS WLAD LhecBaegr am

the brush is a so caused to nove Séevera OVer one or
nore probl enarpé adleadhen sheftype of vdie eﬁeﬁ@n@eb@ﬂéarﬁﬁl]\mérbzl aBger

amounts of metghpaed thﬂéﬁrar%%'a(iues Q{V&na%%u%abﬁéctgﬁ%ewd)tf@rth%o@:yd es
and tine attrlbu?es defhlne%rl theé-%l% r.am fter t he cl eani Eﬁ/ Shl ng
stage, the waSPeWEclr L4e §)b a9k TLE3ehd et PO ERe Barrel
via the outl erepbion9b, Imhatrigripoba-bf atedi Bedb,t hbebar rphllsyr |]nasedsand
dried. For ri insin g d t b g. via
the chem cal  SupBly teR "BA"0r 80 bl BLEPEYSRL MILH e PfkiEaacR B
produced duringd ﬁLhe lrn gl neicen besibioned aady,ityikt s hexbyemet ipost 9b

The drying Caﬁogﬁ?tﬁ?éﬁforﬂ’fﬁdwﬂ%ﬁg thd- bEQEPHASERM, aih cgn@ep@spa%u
| i quid or equival ent assed ] nt éhe rrel e.g, via
mount ed at thénﬁi’“éﬁc?ihén@n@f “E bar r &Reope é’&a:queyt h]r%u?gﬁ f“ﬁ¥eén& f t he

breech. Bef Orﬁhi§6eﬁﬂﬁehb0@3b%13:1®tmd R car evhieanosiesl, cldanbagr deviae e

ddi t |1 L b f
cl cani ng. pr ol aNRREY arech R ared 0%, & EleFREA R Tl HRU R o)

"question is nbtetocheandken elrﬂrmamsecqvmqtangl {hef ttero tered chéamkagl The

storage greasjipg gaeagebge{ngghggg 3yt oldecal Iy by the programe.g. 'via the
~chem cal supply port 9a,
' The cleaning device presented in Fig. 1la-b,

2a-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,




WO (12/~.1C. ~2 14 PCT/FI01/(110~3 In the device presented in Fig. la-b,
2a-b and 3a-b, to control the notion of the brush 20 in the barrel, it is
possi bl e @ oplifys de the drive shaft 16 of the belt pull eypd@rihioinsg pul se
transducer 16a that produces e.g. 100 inpul ses per revolution. This pul se
transducer 16a is in coaction with an chbuctl ve sensor 9c nmounted on the
end nmuff 9, said sensor being arranged to output a command to the control
unit when a netal nib 20a nmounted on the brush 20 comes into contact with
it. This resuths iaolstaihgngdavpredetemprihsdspragraon- wbi:alnlngn adpest: t he
di rection of u 0 t

barrel, obser%?%%p%hgec%cd 4 Jf}é'?f?regggaﬁﬂ% Ii])Iq{ﬁhe i on O?\E?ﬂg Pr eely
rotatabl e brush Fenneetberr ofitdnyital t'@hﬁaﬂoir\sa@l’w mact npf enddmessionag e. g.

the vibrati nga&@sbahﬂgetOS%%Wb%féq tceemruecwe,lé)ahéuﬁgé&wa&sgﬂal gue, a

- wre cable or a correSpondi ng techni que. evice is

e e
operated by eSgre288SFVe1FIV ¥t eRtr e B&Nefrretﬁ"lybyr%tai‘?ag]tl AV Eﬁ?]ﬁeﬁﬁg
obt SI ned fronpa ’ltihbl @jo@geAilﬁlbyéngamsll*sh@tromﬂeﬁ w&t&vaa;}l ahbp-in ﬁa;s-
condi tions, alterpatiye re nu T ViC a size
and wei ght alﬁ GWr ng as;\étréﬁ’s)é‘c?%t%ast |C}/ofnq"§hllhéjh vélac%m(‘ﬁ:%mS gggécgedgﬁgt
sui tcases, whtbé bamsbe parti2d lepnodee nabtadhedcdot rtgle upbgged prated in a
smal | brief case, dhidcti@s va' kags U Ldies 81 £0BbER! ARl dhalgcan be

used to activateé prograns I.n the control unit regarding different calibers
and barrel | efBt %C%%]{}heeﬁéﬁ{lﬁépgurﬁqaﬂt@% BEPRFar® PAYTERY e

briefcase, whggipcan &%gﬁﬁé/ledzéromt h@td%wtcfmafém t ke cliebsh Nghe
functions, is aﬁ

ind ecurity fact IIy| Crjsij S|tuat|ons
The val ves of SPAR™ &Pegﬁisifn&&ﬁ éegrﬁi‘f?bég a%f@g c® tk%‘?l §899F%ser or
radi o cont_rolbeﬂt i1 17 whiach baseEaBj:eI(minlucﬂ‘hes mepneedaih&i&nm =14
control unit aggeihe Vakvesy YR:02d- kG:d2nt gpcgig.hgaeg%aﬁqle o he
cl eani ng met hod the T nvent | on, the cleaning chem cals_used may consi st
of only gaseotBewpeiNERg d’ﬁ&ﬁ%afﬂél SURIE abec g estierrd aibereoxdiyeAeor
nitrogen. In gialternative enbodi nent of the nethod, a gaseous and a
liquid cleaning chemc are u si nul t aneousl n this,case, the _gaseous
cl eaning chenical is o%{:’e %‘Tsib & &PFoaft RnAg ntA%Vdrc? odri Hﬁtirﬁgeldi qui d
cl eani ng cheninalFig.n Baebheraabt amiatBaebemboohsrenb odakeheitreppeda-a

. gaseous cl eagwjg chen cgé%%§%0§gglt a9 nven?bg %Lg}r}tecgh@ﬁg M‘@T:;ﬁht oiquid

cI eani ng chemca M th Ion arrel

partially filbedreilthandc|eami mpewatte her eENaBIoE dtaibd e core

foam ng/ foarregleéeémz&g mﬂmtthér@eeﬁ@pbfcweorada ddie ﬁi&@é" pg guerl on the
barrel wall is_inplenented ﬁy rmwequ e brush of theg ? few tines
forwards and BREKRRPISUFS tife W5hd THPRI 5B fRrEaS] h&°Foani ng.

Thi s pronot esgediebaiﬂbeaﬁorar@f Hatssexd e:ammg:memtm pubheyhe5bandellzwal | s.

oo o e SRR, e Satnin e s bay Spd Pt g

from dam ends of the cogged belt 17 are fastened to the corre-
sponding snap-in fasteners 23 and 24 of the core
sleeve 21 go that 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 motion of
the brush part 20 in spite of the helical rifles in
the barrel. To ensure that the core sleeve 21 will re-
main non-rotatable, it is also possible to design the
core sleeve itgelf 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-



age. By adding a small anmount of ammonia into the chem cal mxture, a
reaction mxture is obtained that dissolves copper, bronze and brass

conmpoundsya By/guchew seconds. Accordi ng to anot her enbodi mep¢t/plo1/hias
invention, a small amount of gasifiable strong ammonia is fed into the

barrel, with the effect that the copper qLccurruI ated in the barrel is

di ssolved in a few seconds. The quanti t)} of ammonia required varies froma
few grans to a few hundred grans, depending on the size of the barrel. The
residue i s rembmedubyybruestd nge henchedowet had dfha hdiraeeabthomt ashehe
entire cleani a I n f sefhSP a can
be safel y useﬁga&ﬁu%ﬁkgﬁagafk E&% a(grq onﬁr’gl uﬂ'cfy 1’;%19%\/'? fz.n&ﬂ‘@&l

U2/ .1.1(~2 16bPeshFPRrt/ 03591 . ¥Bingc&ed n@el@th‘f@%%eﬁ%ﬁbﬁlﬁtﬁte%f@fhe

met hod a negahi Lem eSabE@ihentdenahat-ed aﬂatnhiagi:aomdsm@@el ,lg\méeupon a
prescri bed amount of _cleaning chemcals is all owg % \r;\h the
barrel by t hePhBREEBRIEF FHéSheddls VLT e3SEFES prevaH %3“? gﬁ
ammoni a or SOHEthh@fazgﬁszbl dlalve Cbest c &b siceneded;o t hheamnggedaf belhtam caI S
needed in conQ?cU c%} (1d| ment ds §| gnéf &11 %du s;_g To

S offtnd pSFFal 82 e oSBT | Piacs

remove the residue F's al §6° posS’s
negative pr esagaengenerl’m e@lnqiﬁ pifie trfee:epaanba bafrre lnegat laﬁe fm e§§aie isto

be generated {pe '&%b T by thenday C@qémﬁaﬁbsqzh%ﬁprwes@ VAL BT
Connectabl e to the rrel For rendval of reS|

connected to Fhéeﬁéﬁépﬂ-’é’@l &1 1309 Heeblar Pet1p¥ &Peé}i?d Tﬂ% ?‘fng]%stBﬁF’y' t he
resi due Iooseaﬁdefr@mttrm&@dﬁtmﬁfa@l@ecaaggedewuty Tecoybngdhibst of

the gas fed i to arrel can returne unmpi t re ri zed
storgge cont aFheP 3?? tRe ach@H??éFlSFEan‘g gb‘ﬁ%rsne) %"%%h%@fﬁs ?ﬁ%t t he
consunption oﬂréffée(sthafe: a]g@nbf ot nlsullbey L8w.18 n=ehe imethalcef tohe

i ti ta 26-k
ressure vessiP I ERE Retr BuTaEE B2 R O oSt TR pRR I enn

}E use foam technl gue as
di scl osed in FT patent Tb?:?zd;evmn%%% Bfe 111% Eﬂs%d 1&’\]?6” y2&nRl PRgount

of it } Sbneed?Qrbl a@dla;ﬁ&ymgryan@omﬁrﬂségwmun@@eob@r ans, 9d,|epmd| BYeOn tge
size of barre st or ed ate pressure.vess tione
above, which ﬁ‘d@pgﬁ g%tsocﬁ%??%l%ﬁ’oghﬁg‘lﬁﬁi‘ﬁarﬁr&ﬁiﬁﬂga?@rﬁ? pf%srsrgﬂg in the
devi ce shoul dcteaddiénbyobalration amd neasorel Wk theanlegnéhdi reeadyecan be
readily controlLad i meapseo! the daseR-disagy Bel NEnd VAL PNvalhebhe

nmet hod of the Invention, copper and |ncrustat on_resi due can be neutralized
or recovered.or Velyz amqquzcomprlslng parallel valves. The gase-

ousg, ligquid and/or foaming chemicals needed during the
cleaning phase can be supplied into the barrel e.g.
from pressurized containers wvia the valves 9a in the
end block 8. The residue loosened from the barrel
walls can be removed from the barrel wvia the outlet
port 9b in the end block 8, e.g. through a closed con-
duit into a receptacle. The chemical supply valves 9a
and the cleaning residue removal valves 9b are placed
either in the end muff 9 or in the operating part 10,
e.g. in the midpart 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 ports may be 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 auto-
matic control system, which utilizes desired programs
to carry out the cleaning process.



17 PCT/Flil1/A U-3 In the nethod and device of the invention, the ends of
the barrel are closed wth end bl ocks desi gned according to its cali ber,
and the epgobkeeks can be fitted to close and seal off bopdrendoanasrtures
of the barrel. The holes of the flash hider may be closed with a separate
collar. To keep the end blocks firmy aqﬂzsecurely in place, especially in
the case of cannons and | arger shell throwers, the end bl ocks can be
connect ed toget her by nmeans of the cleaning el enent drawn through the
barrel or by using a s®&perdesviveans the amlesntteomesdgnedofiatlyheoarrel s
of small-calipek_fLrea c e gi ght gned Ak gyndt two ends
of the barrelgg%ag%hg @?ggﬁ%ﬂg g%ggﬂkﬁh§ﬁggfaﬁﬂgghq F' g%%?ﬁtgﬁ ?ﬁsh W th
a handl e pass®#deflr sUdH alegaPrhgssiragrang t Rerett Hieweknte| 64rAgiNFe

barrel nouth, opardteBdsbbackaheiene dsqmtaad o s chepbhathsupply ports
and an outlet port for the repoval of the residue detached fro th% barr el
wal | The cl eSRARPHeBH ardh dEORcEB e Fhvent fen i PAPBLPEELIEE as
di fferent enbadtieate far déeinedg mrograt didifiersgrdd t Wres exedudiezes
efficiently a a_l t n. he {NEL . and

y nggﬁlﬁglgé cHy &Qf i? %9&%h%fl#é§€€%€£?§pgggrg%aggp.

one devi ce can ap to dlean all guns o i
cannons , by BArgmaEEKAg appreopei SroI¥an| m deseEsHany osfwH&Scaltheer. The

embodi nent s OEléQﬁith Qb A NBEL vk &ht 0d b ithle PxSEPdiss preserbed
above but may ., i nstea e varied in the scope of the follow ng clains.

02/ . ~. LG 42 18TEEAFNBEPEFEFPFPEFEI-F L1 aNE (BRI or TR REnot hed FaRPESH -
cl eani ng of theebarpel tf cheti, the Bhareklmeyhachtdderbst 18d thecbesed

tightly frombaoth ends and at | east, one cl.eani chem.cal s introduced

nto the of os8aear ME AR TRAF R et o SPRACE Wi e Rhe 1D

impurities onvehtipnt &id cexecmfacbhef dleariag egprocdes chadiepandgntilyat ed

residue is |oggeggd.pephanicdl khe Wadi gj%q%ér;ﬂ ved fromthe barre
b : ! Fod

and, if necessary, the barrel is rinsed an rie o aracter i ze
d in that at |east onePdf the degdnNUsy TRFRTaPS oBe¥aficr §EREdSSE eani ng

chem cal. 2. Mt hoe asid¢afimedordcesal Mile.C thed dmduttd 6fr clleangng i n
t hat nechanica% [ eno and ent ual t r.eat gtdgre carried out

while the barf mega;(%l as%ﬁ)%)?e/ c&ﬁ‘&l"“‘b' ‘?Sh!?ré ]Hod Y HeP T 8 ai m 1
or 2, ¢ h a rthegrt retentipre igh ithe Heareel ) eblise veeipasesbingl waweng
i % o nBEANER Y bl U6 She LU WAt Lesthane
ract er iMPVETENE ithdthe lpeastushBasf GiFecsHiesy @F ebAfnfaageirs used
is aliquid cieanspgeddamd duration, the rinsing of the barrel, the

removal of the residue from the barrel, the drying and

possible storage greasing of the barrel, can be auto-

matically controlled by means of caliber-specific lo-

gistics programs. Moreover, the caliber.-specific pro-

grams 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
to 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



5. Method as defined inclaim3 or 4, char acteri zedinthat at
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the |iquiwb ¢l/ges ng agent. 6. Method as defined in any ong®Efnib@ss ., 1 5,
characterizedinthat at | east one of the gaseous cleaning

chem cal s used is oxygen. 7. Method as f| ned in any one of claims 1 6 , ¢
har acteri zedinthat at |eas one of the gaseous cl eaning
chemcals used is air. ' 8 Mthod as defined in any one of clains 1 7, ¢ h
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of the core slisevessadudes: anedyie fd Lhe dianobbugh 1Ae by relantbe core

sl eeve (21) and/or brush %‘alrt e| ng attache to sald ive ans.
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ted t Kk d d I 11,
nar e ot ohd BadRRoS g ey BOYRED s%e At vl Fhes (5 ¢
12) is a driweragdrdn, (18 cbmuebt edswal%oge@:usgd?telm t goER eebev:erab rmt or

rotatabl e i n baids g8t bARS okbn Duoeods delihed IRl ofr12

aracter hat at eastoneo
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Devi ce as defi,ned in an one of clalms z ed

in that the COFe e e Pfl) CYRHTDr At B?W@h aﬁ%rzthlﬁ?ﬁs a%@%ﬁ?egtt]%hed to

one track of tthe priogeamsandfter the cleaning/brushing stage, the
waste scoured off the barrel walls is removed from the
barrel via the outlet port 9b, whereupon, if desired,
the barrel is rinsed and dried. For rinsing, a rinsing
agent is introduced into the barrel, e.g. via the
chemical supply port 9a or via a separate rinsing
port. The residue produced during the rinsing can be
removed e.g. via the outlet port 9b. The drying can be
performed using e.g. compressed air or a desiccating
ligquid or equivalent, which is passed into the barrel
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 8 are removed, the barrel can be
additionally inspected, e.g. by means of an endoscope,
whereupon the cleaning program may execute a storage
greasing operation if the barrel in question is not to
be taken into use immediately after the cleaning. The
storage greasing can be performed automatically by the
program e.g. via the chemical supply port 9a.
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allowing easy transportation. The device can be 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 after the cleaning
functions, is a kind of security factor especially in
crisis situations.

The valves of the cleaning 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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cleaning chemicals, such as compressed air, oxygen or
nitrogen. In an alternative embodiment of the method,
a gaseous and a liquid cleaning chemical are used si-
multaneously. In this case, the gaseous cleaning
chemical is often used as a foamihg agent for foaming
the liguid cleaning 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 agent on the barrel wall is
implemented by moving the brush of the device a few
times forwards and backwards in the barrel, thereby
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 brush,
which contributes to protecting the barrel from dam-
age. '

By adding a small amount of ammonia into the
chemical mixture, a reaction mixture is 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 ammonia is
fed into the barrel, with the effect that the copper
accumulated in the barrel is dissolved 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 method 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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According to another embodiment of the

method, a negative pressure is generated in the closed
barrel, whereupon a prescribed amount of cleaning
chemicals is allowed to be drawn into the barrel by
the action of the negative pressure prevailing in it.
When e.g. ammonia or some other gasifiable chemical is
used, the amount of chemicals needed 1in connection
with this embodiment is significantly reduced. To re-
move the residue from the barrel, it is also possible
to utilize a negative pressure generated 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 loosened from the barrel surface can be easily
recovered. Most of the gags 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 vessels, which have been developed for use in a
foam technique as disclosed in FI patent 97727. When
gas alone is used, a wvery small amount of it is
needed, i.e. a few grams to a few hundred grams, de-
pending on the size of barrel. The gas ig 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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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
small-caliber firearms, the end blocks are tightened
around the two ends of the barrel and the cleaning
brush may be a manually operated brush with a handle
passed through a sealing sleeve in the 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-
priate fittings depending on the caliber.
The embodiments of the invention are not lim-
ited to the examples presented above but may instead

be 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 method the barrel is
closed tightly from both ends and at least one 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
is removed from the barrel and, if necessary, the bar-
rel is rinsed and dried, characterized in
that 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,
characterized in that at least one gaseous
cleaning chemical is introduced into the barrel simul-
taneously with at 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
gageous 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

gaseoug cleaning chemical used is nitrogen.
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9. Method as defined in any one of claims 1 -
8, characterized 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 be placed in the barrel,

charac-

terized in that the cleaning element comprises 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

(5, 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 run round belt pulleys

mounted on the two end blocks (1, 8).

12. Device as defined in claim 11,
acterized in that the shaft. of one of the belt
pulleys (5, 12) is a drive shaft (16) connected via a

(5, 12)

char-

gear system to an electric motor rotatable in both di-

rections.

13. Device as defined in c¢laim 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 attached to omne

track of the drive means.

15. Device as defined in any one of claims 10
- 14, characterized in that each end of the

core sleeve (21) is provided with a snap-in fastener
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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 adapter plate (22) extending
eccentrically, these two parts together forming an ec-
centric structure.
19. Device as defined in any one of claims 10
- 18, characterized in that the core sleeve
is of an eccentric construction so that it its wall
thickness is larger on one side.
20. Device as defined in any one of claims 10
- 19, characterized in that at 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 cleaning residue from the
barrel and rinsing and/or drying of the barrel.
21. Device as defined in any one of claims 10
- 20, characterized 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.



