27 MAY 2Ws WD 02/ 44642 PCT/ FI 01/ 01043 METHOD AND DEVI CE FOR CLEAN N@a¥HBS
BARREL OF THE GUN The present invention relates to a nethod as defined in
the preanble of claiml1 and to a device as defined in the preanble of
"claimto for cheno- nmechanical cleaning of the tube or barrel of a gun.
Her ei naf t w0 vifaags2t he sake of sinplicity, tube and bar- r;éwe{ﬁ%”ra?ferred to
by the common designation. “bar- rel'. The barrels of guns, e.d. ortabl e
firearnms, ranks, cannons, various throwers or the like, have to cleaned
at regular intervals of use to renove remnants of shells or bullets

accunul ated in the barrel as well as the crust accunul ated from conbustion
resi due, such MEFHOEH AT REVEGRPBRE cCLEAWING | TH BMRRAEL, orFe®ARNEENOf shells
refers to the netallic residue left in the bar- rel fromthe shell, e.g.

.copper, brass, bronze, zinc, alunminum aluminum oxide or |ead residue,
dependi ng on the strufther exsfzenhie istvehtiohnraddiksoro rephagey®edy barrel s

kept an store g peliecked.at ﬂ%@ I %‘rlh_%\é?lls’ e@@g?‘g\pgci ns ecting
|

*the barrels aQ(j?ft.heeré1 reasing them again. S work 1s caffi'ed ofi as a
full-time act Aty nqﬁri8 Sar PTRRERYS di PF er SRiMet BOdsEPBr chkewaming t he
barrel s of gumeciraiordwrlesniagnef ethé rpbeorcarbareehodg i gwehani cal

brushi ng, whi gferies ndfrleaboEigu n I | angd ﬁ‘@i n_be
~ somewhat accgj‘t3 ratlf_;éjtb usi ngs'gésgia%{gbig %not%mﬂ%ﬁe]}éhj ng a_gelg?. However ,
the use of a i gégﬁFrﬁ edOnatY cbiif FEBFERy d85igiation hebaeed for

ani hg
brushi ng. Wiemedri-or-art techniques are used, the cleaning of e.g. a

cannon barrel, includi nGebbaghiels of emal Ofgr e;gé:gt%le e}gggéga‘ﬁs rinsing
:_;g,_hd greasi ng fQs.gSt Snsl a@a_ﬁ-? Q: yrs on gan erage, r.e..1 prin-
i pl e the treatnent gﬁ% STAgle varrel %i’rea’ﬁlrFegra t\‘?%o}g’é‘%rlk"l‘% Ry, 2 7
MAY 2005 WO 63F2#642 2BCTEEPlAr0iDEgrvals of use to remove remnants

of shells or bullers accumulated in the barrel as well

as the crust accumulated from combustion residue, such

&s soot and gunpowder. In this contexrn, remnants of
shells refers to the mecallic 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 addirion, replacementc
barrels kept in store are checked at regular inter-

vals, <¢leaning and inspecting the barrels and then
greasing rthem again. This work is carried on as a
full-vime acrivity.

In prior art, wmany different merhods Ffor
c_leaning 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 somewhar
accelerared by using a suitable known cleaning agent.
However, the use of a cleaning agent does not com-
pletely eliminate the need for brushing. |

When prioxr-art technigues are used, rthe
cleaning of e.qg. 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 baxrrel regquires a
whole working day.

AR




2 Finnish patent 97727 presents a nmethod for the cleaning of gun2 Bagiebms
that involves the use of a foanmed cleaning agent. The cl eani ng agent
conposition contains tensides as well as al kanol -am de and/or ni- trate
salt as an agent for renoving shell residue. Al - kanol-am des have proved

to be go for renov- ing copper residue, and nit t.s for
r enovi ng%?‘%@i@%zzsi due. In sone cases this technique subé“ﬁ?aﬁgﬁ'ﬁhﬁl |y

reduces the need for mechani cal cleaning, but especially in the case of

| ar ge-cal i ber guns, nechani- cal cleanifig is still necessary. In addition,
for the cleaning of a cannon barrel, there are also pneumatic and
hydraulic sys- tens. Thensysit epekennn Ev27Coptasenss a shydeahbdc faaystem

that uses a %ﬁ@hci@%@o@g;@&g bl A YL RO SRANAG, TRIGIsYodt i fOrce

of a fluid. |S|§ ste en used, It constitutes an .
envi - ronnent SPERY aFaeﬁﬂénﬁoaﬁﬁﬁtl a &&&Wﬁe?ﬁﬁmol??m?%‘@é‘t ri ment al
chem cal s hancbmtiaingi tenFhdgs sast el labso aldégmole s dearsge /appariat us and

is difficult {p,.QPesste;gangds handle @e{f%&ﬁ‘&%ﬁ el Srééfc?ué" qRe. so it

IS very poo licable in fie ndi t]ons Mor eover requires a
separ at e powe%a%%ﬁr%‘él Th ]P?'?éeoPﬁ%Ve ahd, i’?h@"“%ta&ﬁ%?ovﬁ”ﬁrﬁ%? fhe

desi gnati on "Bugalcdipee” weskdupnelssd i nhtkateerlum fuge, remevingish is
caused to nmoveg;Rack Landykor tiy %Bfneu%ééée Eﬁf&orte@ﬁ{ﬂué Ny @hd -Ch' ng

fashi on. The emi SO | s_not a i ¢ca use w.t

vol atile or g‘é’s%ﬁ a&ﬁgﬁg t&'ﬁerﬁ%%é sf°§'h5‘eﬁg?&ca f cflf?@”&ﬁﬁa Hfs foI | ow
the brush of emecs;/@1Mm the ezsaouf ntr¥ae téwl Caemonubar reéchddis system
‘tgo, is mai néyllaiggﬁﬁqgfpg g@ﬁi hd@RRidy,shop conditions, as it requires

“a’separat e power sourc c@\ilt(l%% y gggw&negfggngnﬁg??fydr aul |1§ cl eani ng
|

systens are not applica | en@ntin 0d “as“EeCt osed in
the present iPRefedonth Er? N 26850 Pﬂeumatlc “and hydraulic sys-

tems.
_ The syatem known as “Coefa’ is a hydraulic
system that uses a brush thar is pumped in a recipro-
cating manner by the force of a fluid. This is a
closed system, but when used, it constirutes an envi-
ronmental hazard due to the large quantitiez of oily
and detrimental chemicals handled in it. This system
alse requires a large apparatus and is difficult co
operate and handle even hascause of its size alone, so
it is very peooriy applicable in £field conditions.
Moreover, it requires a separate power source.
f’?ﬂj—@ on the other hand, the system known under the
designation “Break Free’ works pneumétically. When in
use, itz brush is caused te 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 cthe cannon barrel. This system, too, is
mwainly intended for use in repair shop conditions, as
it requires a separalte poOwer source.
Previocusly known pneumatic and hydraulic
cleaning systems axe not applicable for implementing
e.g. a method as discleosed in the present invention.
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use is therefore out of the question e.g. in field condi- tions. The
object of the invention is to elimnate the above-nentioned drawbacks. A
specific object of the invention is to disclose a new and inproved nethod
and deViQ§oB£q«d¥ eaning the barrel of a gun. A further ﬁyﬂﬂﬁﬁhl £ the

I nvention 1s"to disclose a device that 1is conpact, fast and easy to use
and that is applica- ble for the cleaning of the tubes and barrels of guns
of all types in both repair shop and fi& d conditions. The nethod and
device of the invention are characterized by what is presented in the
claims. The igNeptix9Rd SiHASHsk ORedviRtlal duintChefm JHRGhanksal i@ eani ng
of a gun barre] 1n_.suc at “the barrel is clo

h h d.tightly f bot h
onde ond ot TheEFESHE SlBarthg CEROTIEA I | Bt PoqubatiRts TR ooed

"barrel, the chepieal i's allowed to react with the inpurities on the

nmechani - callg the resi-due I s rquve fromthe barrel. and
) Pen das

interior surface of thgmdacheker Uie e eadhivids eakedd sl dugdrs | oosened
.LL_ necessary,

the barrel is AR SRE N TEAYRECRR | & (TR i SPAEBt Fhe

net hod, at |esbt breentiomels cteaRingliesem cade avddifprevemhseied| eani ng

ghem - cal -d|f9nahﬁﬁv§@é‘t%£ﬁ_%1£@niﬁé f&fz&‘é@érf@i a8 ao%@rgy A]Eﬁ't%@ld si ze of

i rearm used for_shooting. The may be_e..q. ortable firearm a.

tank, a cannofR°4 &Ry O%yﬁ%ﬁbﬁQNéﬁﬁaﬁno 5 he Fgfgiogﬁ &n ﬁ%ﬁﬁﬁréhégof t he

i nvention, nethaAPoRkcty efB9El 2add seeent@aluss mnshi Hpt reatd@mticse carried

out while thepbareaek ichel @laashiasedcand tides B immerdliorepraovises the

‘possibility of . %,ifaiﬁ@% gUD DAL %Pm Vﬁ{éﬁ%&@%f&s{a&gggﬁqt@,ﬁ@us

¢l eani ng chemca can be selected as "appropri- a ) e barrel to
be cleaned in each cas€®®| MeGhed b dFARYAEE fﬁ% EHEe&ﬁ¥QﬂQ%ﬁﬁrﬁF%henica
can be e.g. characrterized by what is presenced in the claims.
The invention is based on a method for chemo-
mechanical cleaning of a gun barrel in such manner
that the barrel is closed tightly from both ends and
at least one c¢leaning chemical is introduced into the
closed barrel, the chemical is allowed ta react with
the impurities con the interior surface of the bharrel,
the chemically treated residue is locsened mechani-
cally, the residue iz removed from the barrel and, if
" necessary, the barrel i1is rinsed and dried. As a fea-
ture characteriscic of the method, at least ane of the

cleaning chemicals nsed is a gaszeous 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, & tank, a cannon, any
cype of thrower or the like.

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

' The dinvention provides the possibilitcy 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 ohe
embodiment, the gaseous cleaning chemical can be e.g.
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barrel, where it is al- lowed to act for a suitable length of tine

determ ned experinmentally. After this, the remaining gas that has not

- been consuned in the reaction can be renmoved from the barrel and

recover edvobhgssr rel can be opened, and a further clegpipigRRgsat1 on can
be carried out on it using e.g. a liquid cleaning agent that acts on the

i mpurities having reacted with the gaseous chem cal and, as far as
applicable, on inpurities that have not% reacted with it. The cl eani ng
operation with a liquid agent can be assisted by conventional nechani cal
brushi ng net hbatsyodded aneoshnuﬂmandogshytﬂ&aﬁltomhemachaniﬂﬁlalennval of

the impuritiepoydd 88 aEBOdh s%ttaege' DEQLL OB BlpkCASteriifagaseous

cl eaning chemcal s int intaq swrutaneousyvm h at -
| east one ot WP TFEBRPH 7ég te‘f i Sor &PEr FEDRARBRI HRAt TRAE PaAst one
ot her cl eaniwar agegt gesdumsdaihi ghedrebeubbmgeamyene , remothd febmani ng

with the gaseous @a@%@lngaéﬁ'egbﬁé{rem tﬂ@e 55@9@1%&9! tﬁbtﬂﬁehla gui d

cl eani ng agent ‘g %hus anta eously for mag fihe. ina
particu- |arl§*ad¥a 'tlﬁbjé%ﬁs FreThE at’“Hr@“g&?@o g EP%ﬁﬁFﬁgouEhﬁﬁﬂ cal is
used for foammguﬁheglqutdacle@mcﬂlgclmamg afiens chatbecascenpthshed e. g.

™ qut d agent a?ﬁg%‘??ﬁ‘ééﬁg?%é’ﬁg‘gc Rl B g r“%e' M T S
produci ng f oaffffy a7 eTaf B8P @E? %Fi \Rfe 58§e g@EcPF‘H@dnﬁFocedure

is foll owed, x¢actedewseht iial et cleenbagr epevhvidnl whthept ldgnséd . at
[gast during iheneheaihgnal nphagesoirtde 1@} ea{&rﬁ&m&b@@&ﬁﬁ%alﬁh&%ﬂ he

remval of t'&?xﬁéﬁ%@éo W, Cahon |UEDY Ll TR AE100S0EG, 00! | ov

mechani cal re- eani ng resi P dis” i f seou Tcheni cal
has been condiREERLBR} FRTEY3Y ‘%%ﬁﬂ#bﬁﬁpyrﬂﬁleﬁhe reaction and there is no
ri sk of em ssions of s:amdancfwthdtﬁlmemnt @ft henimvantEdt, at least

one gaseocus cleam.ng chemical is introduced inte the
barrel simultansously with at least one other cleaning
agent. In a preferred. embodiment, ar least one other
cleaning agent used is a liquid cleaning agent, so the
cleaning with the gaseous c¢leaning c¢hemical and the
cleaning wirch the liquid cleaning agent are thus ad-
vantageously performed at the same time. In a particu-
iarly advantageous embodiment, the gaseous c¢leaning
chemical is used for foaming the liquid cleaning
agent. This can be accomplished e.g. by using a gase-
) cus cleaning chemical as a propellant for introducing
a ligquid agenr into the barrel. In this process, gas-
generating reéactions producing foaming are also possi-
~ ble. When the above-described procedure is followed,
it is essential that the barrel should be kept cloged
at least during the chemical phase of the cleaning
treatment. Afrer 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 ceonsumed substantially completely in
the reaction and there ig no rvisk of emissions of said
chemical inte the epvironment.
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cl eaning chem cal can also be perforned as an operation conplenentary to
a chem cal phase carried out using a liquid cleaning agent, in which case
"t he gaseous cleaning chemcal can be at least partially nade to react with

t he i mpurip dal activated by the liquid cleaning agent._ Gaseous cleanin
chemi (r:rgl s“ctoh%{#ﬁzzive proved %/o be su?t ed for usegi ngt he FGTNEMYIBE are °
oxygen, air,. nitrogen and amonia. Amonia is preferably used in a strong
concentration gasifiable froma liquid state. 'i These cl eaning Cheni cal s
can al so be used to conple- nent each other's effects, e.g. in staggered

treat- ments. The devi ge tfedth@ni-n i I i n barrel
eathRntNVARN QN ééﬁeéﬁx@e %eﬁ%ﬁﬁ% %Igértrrl%%

conpri ses end 0 seal fittable _to_each an and a
Teci procabl e §ec %E%ig%l %ﬁ%gﬁ'f“ﬁé 8;5%an?36&153€°%|%@%1?¢?“%% el . Ac-
cording to th iGRAEHY , PRIRE ctanni eenBringom lpgusies @lenting| eeve of
a size snall engehan thewhdehekaseathbegsasgdua @Iéb%ﬁrﬂgaréhé{ﬁ‘@ahﬁigeﬁl adapt ed
*to the bar- rel, %lf@é an f£ rot atabl y_nounted “around the core

sl eeve, and a reciprocati ng?“r-r%‘iljéﬁ ‘ﬂ?ﬁ%etﬂeaﬁgmp&@%‘d 5% ot e
aperture of theé®€oPEraVaEpe avdtle-lbiwiddtemnting agenkength of the barrel,
the core sleeve and/ ogaheush pg@hngggpgclgélﬁi%ﬁ%d.ﬁgaéahg“gr|%le?‘{é@ans. I n
fo run round ol Eopa o el b o F n VRO Chl BloGREraE) rbhe of {he
belt pul | eys, BEFF eﬁo??fi)lglaé‘“@.n@'ﬁ-t STagrast igngrefrghbdy tisedcdggead belt.

In an em(:j)odi rrenrpngh@csm&ram_ﬁoanegé?ﬁiﬂi@ﬁl&dﬁrdidl' éeﬁiq‘@&da grdve. ﬁhaft
‘cgnnect e Vi sge m ectiric rotat.ahle in ot

der ections fozhragef\ze%j%t i%}%%&%aﬁgﬁg?ﬁﬂn %ir?ée.r?%%d?rrﬁ%’t ot SH®1%iventi on,
at least one 3P t FEGhdbROEKE FEESFESH détt i thR aSEoAmEsRd treat-

ments.

The device of the invention for the cleaning
of & gun barrel comprises end blocks sealably fittable
to each end of the barrel and a rsciprocable mechani-
.cal cleaning element to be placed in the barrel. Ac-
cording to the inve_-ntion, the cleaning element com-
brises 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
sleeve and/or brush part being artached to said drive
means.

In an embodiment of the invention, the drive
_means 1s a cogged bhelr arranged to run round belt pul-
Jleys mounted on the two end hlocks. 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 a gear system to an electric motor rotatable in
both dirxections for receiving morion energy.

In an ewmbodiment of the invention, at least
ene of the end blocks is provided wirh a econtrol
mechanism to allow the position of the helt pulley



mechanismto allow the position of the belt pulley 2 7 MAY 2005 V\!Dz.""“‘anﬁﬁ ‘fj
02/ 44(.42 PCT/FI0I/41043 6 nounted on it to be adjusted in the direction :
of the barrel. In an enbodi ment of the invention, the core sleeve and/or

-the brush part are/is attached to one track of the drive neans, preferably

to one tvaskuypbi®m cogged belt. In an enbodi nent of thepicq, &%@n, each end
of the core sleeve is provided with a snap-in fas- tener, é’s As of which

it can be fastened to a cor- responding snap-in fastener of the drive
means. In a preferred enbodi ment, each®and of the cogged belt is provided
‘With a snap-in fastener to which the snap-in fastener of the core sleeve
can be fastemstinted apnenbodbmbet =afiushed ntenilieondiibecDeNsBs paet is

repl aceabl e. Ya3+ady enbodi ment of the invention, the core sleeve is

provi ded with an adapt.er %ate extending eccentrically, these two parts .
C

together formng an ect™ c®ht FPECLEFERE uPE. tHe Sesmfotdmenthet lsoreor e

sl eeve ‘is ofslmewsccandsdr ddsi gpush goatt bhafikt dBSadhed argepual |

thi ckness on (ggisighe. cid B4 -Thrdijzen L,hyention, . .at.least one of
the end bl ocks conprises at | east 61%2 gorr%e%g'rglift ﬁ'g’ AtT G ﬁ‘gﬁ St 8t

cl eani ng cheM“EAE | 'the bar- rel, rempval of cleaning residue fromthe

barrel and rinsing arid candeyboginént hefbareel invendioghedferlhy the end
bl ock on thed# sghar gerndsPleddie 1Rarely GE ‘P.H:ﬁesa a%ﬁ«lasgfﬁ 18 | nl et
e

Penst one  oRTEE pdt TR 1R THTAIiof CoF Gl ADSFEBPBuESt Forforthe

barrel. |n tAFespsastiang  sadp- trerfrspomer off ehe tdxrianymdens cerhhrough

which it is peatidthad comsppliestt 0 cadbeshsals id | o83SER, ph@Ulds o the

fitke into the LAY willf POLhafBYn PESIELARLY L SOMRE S Phe® Gl in |
fastener of the core sleeve can be fastened.

In an embodiment of the invention, the brush
part is 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
is of an ecceantric design, e.g., in thac it has a
larger wall thickness on one side.

In an embodiment of cthe invention, at least
one of the end blocks comprises at least one port for

the introduction of cleaning chemicals into the bar-

) rel, rewmoval of cleaning residue from the barvel and
rinzing and/or drying of the barrel. In an embodiment,
the end block on the discharge end of the barrel com-
pbrises at least one inlet port for the introduction of
cleaning chemicals into the barrel and at least ope
ourlet port for the removal of cleaning residue from
the barrel, '

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



valve or an array of valves. 27MAY2VE WD 02/ 44042 PCT/ Fl ul | ol 043 72 1| MAY, 4008
enbodi nent of the invention, the device conprises a portable control unit
provided with logis- tics prograns for different cleaning phases in the

"cl eaning of barrels of different sizes. By neans of the control unit and
using the woog4a® in it, the de- vice independently carries out the

various phases of the cleaning of the gun barrel, i ncl udS Qﬂp‘ﬂ%? gr eas-
ing if desired. Via the control unit, it is possible to adjust and alter
the program for the cleaning of the gun7barrel either before the cleaning
action or during the cleaning action as required. Thanks to t he present

![ Rvent}?n a method i s Imcd ea’rﬁtd:d:hﬁmﬁldﬁ)vﬁl@ J%,]m; tgt.gc tntj i nt )
e efficiencysgtphem un. e ens assom ated w
prior-art de- v?ceaé can %? ;[Cé M nhat ed“t}‘g/aluqfrhlgt

J‘Isﬁ-
vention, whi cht1S® a@FPOrsRE | 1% psitanears o¢1¢antp11@ mmatslemg iﬂnet:m&t hod of
the invention clémnileyi of ¢areas usedawifikbrany @8Sid=ed %% [ﬁggﬁ@ ¢lgeani ng
chem cal s. The.gntiLe device i rEcPuO%aC that it can acked I'n two
TPEFRS i36h, J-“t'héhﬁe\sa"i‘?(re has a

sui tcases, which can he carrie
sinpl e con- st¥ik%i o ﬁﬂﬂn‘ﬁ§n¥¥ﬂér€ﬁ6réeadm a:g}asaugarnouapphateats ofhe

device is abl echo chemimg tde w it KA NG RGBS | ;#j:@;]tsl Yy and
e contro

automatical ly, nigt i by ;LS |t Under _t its
control unit, ::tz% JLeV| gghggd a]:;ELE E&’%'re]pe@ét ’e‘r" £5r et t%mﬁ#?&@ or

storage greasimg. *AFF&F n&y €% h ed&'FPEéVa@a e oher sflednimgualt y i f
necessary, e.d:-hygusommettdlngestisranbeforthahadle®hing bkt 184! lgy. This

4§ a great advaiage @ caarma{ie,g, Wit pr Ler ”@%‘ sglu- tions, which are
corrpl etely unservi ceabliﬁ Rl ess there 1s an {ernal power source

avai |l abl e. By applyin Siveht T, PYRESBht - PEepEdeBssa detdbdariiang t he
gun barrel carfr¥e RRE cahbdwera- substantial improvement in the

efficiency of chemiczl cleam.ng of a gun.

The problems associated with prior-art de-
Vices can be eliminated by using the device of the in-
vention, which is additionally applicable for imple~
menting the method of the invention. The device can be
usad with any desired or known cleaning chemic'als.

The encire device is so compact that it can
be packed in two suitcases, which can be carried by
one man. In addition, the device has a simple con-
struccion and is therefore advanrageous to impléement.

The device is able to execute the eptire

1:;_:;_;.) cleaning process independently and automatically, con-
trolled by its control unit. Under the contyol of its
control unit, the device can also independently per-
form the final or Storage greasing. Alternatively, the
device can be operared marually if hecessary, e.q. by
connecting a crank to the sghaft of a belt pulley, This

. | is a great advantage as compared with Pricr-art solu-
tions, which are completely umserviceable unless rhere
is an external power source available.

By applying the invention, the entire process
of cleaning the gun barrel can be execured considera-
bly faster than with prior-art devices, in a prefer-
able case in about 0.5 - 1 hour.
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- 1 hour. 2 7 MAY 2005 WD 112/44442 PCT/4101/01043 8 The invention has

t he advantage that no chem cals or other waste are emtted into the
-environ- ment during the cleaning process. The nethod and device of the

inventio w8, plicable for the cleaning of the barrel differ- ent
guns of (rzlwlvféf eﬁa‘ﬁ? sizes, e.g. small-caliber fire- arnmns, P%gzéﬁ%lr‘fg'

throwers. In. the fol | ow ng, the invention will be de- scribed by the aid of
detail ed exanples of its enbodi- ments ®ith reference to the attached

drawi ngs, wherein Fig. la and 1b present an enbodi nent of the cleaning
device of the inventiofhén shdenwiew antk | thd ORARWade Jrnd2 apd 2b

Recording to. PG ERtE,BF e b ket B el Tiieh NS Beefr®Bia of tne

according to the inv
barrel, and of®&Fr GPﬁfLPﬁgﬂB?u%;FP%@%@:ﬂ%’@ﬂP@Et he cogged belt, Fig. 3a and"®

3b present magnified stHe aetholr cid viewscef otfhaéh@ninbéﬁﬁiﬁoﬁf agedevi ce

according to t c be -pl.ace n_the SE. . end of
the barrel, Fi Bgib%%egtgg t g con?ﬂiﬁguﬁlft E gja%a?tl o(%l é%&%(r#ng to the
i nvention, an@“Ei § terente fiGgsme st gof ﬁm?é-lctﬂedlbﬁree’-\weef a

devi ce accordangstoc&haonmvmttkmw&gures | a-b, 2a-b and 3a-b present an

cleaning of a barqel. . o dey eaieaifis, Tha WA it CREHEL 0 “Can

cl eaning of a bar | ce com ~prises

be seal ably fF‘Fm{’@ﬂ 2] FH‘@ Brecth @%P-:b'jfa‘i r@‘ad'&?:‘r‘%ﬁ afh i oreshsds -of  an
external end m&angeWchndeaemtdmrtcB whel endiardedodeaninkkl CRhé¥eiht h sai d

Fhange, which collar 3pegn be s &S tafbhidilo Lhehpbhehaand as,a sealing
ring 4 aroundcleanlng device of the invention in gide view and in
Top view,

Fig. 2a and 2b present magnified side and
front views of that end- block of a device according to
the invention which is to be placed on the breech end
of the barrel, and of a rotating brush attached to the
cogged belt,

Fig. 3a and 3b present magnified gide and
front views of that end biock of a device according to
the invention which is to be placed on the discharge
end of the barrel,

Fig. 4 presents the control unit of a device

) according to the invention, and
L Fig. & presents an embodiment of the core
sleave of & device according to the invention.

_ Figures la-b, 2a~-b and 3a-b presenﬁ: an em-
bodiment of the cleaning device of the invention for
chemo-mechanical cleaning of a barrel. The device com-
prises a first end block 1, which can be sealably fit-
ted to the breech end of the baxrel and consists of an
extexnal end flange 2 and a collar 3 extending concen-
trically with said flange, which collar 3 can be in-
serted into the barrel and has a sealing ring ¢ 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 c¢lose the



its circunference. The collar 3 with the sealing ring 4 has to bezn‘m"mﬁ
di mensi oned according to the caliber of the barrel so that the end block 1
can close the 2 7 MAY 2005 WD 02/44642 PCT/ S01/01043 9 breech end of the
*harrel while also sealing it. Munted inside the collar 3 is a nmounting

and adju WERL,yoke 6 for a first belt pulley 5, provi a fine
adj ust nen I)s“crewz7 extending in the direction of the cml (['it!'!"r;lt'a3 of the
end block 1 to allow the yoke to be adjustably noved in the direction of
the longi- tudinal axis of the barrel. Phe device presented in Fig. |a-b,
2a-b and 3a-b additionally conprises a second end bl ock 8 de- signed to be
seia: ably Li tthd-ete@vlht hendi seharge= anshxefel t mim?r r 8l s@ndsdd ghicpnag ,vm'ht h ad
collar. This c OnpLI nd i i ght ene
Jjat  the di schglrgg'ggee%diigfs%ld%eq%aer %%S'Ll%% gsqléggsemﬁqgftt, ggnmﬁl(@a%r#g"ﬁtetr ating
part 10 extendBRg ¥6kR & IEprwht BirRe BAYT RutieY The wpfiachgiigdr @ 10
conpri s;as ﬁ t ffeadedinedmeht exivend imga:iﬁhﬁdmgdk imairfieoruiﬁeddi@gd @’fgi tugi nal
,axis of the Lre . tensi opi ng att to .saidr an
desi gned for ?’ e n%)et?r%r}ggﬁb#e aéﬁseg%%d_exgeggééﬁl ?’e%gl%fi i & 3a/éo e°_ can be
nmoved axi al | y teakshpdedratianpdham tee Wivaaiistofofa the 4engdo- vi ded
with a hand whedinkd amrdsaeti sgeapathelihreaded rod 11. The shaft 16. of

the second belt pulleyri2 !dsevi%%u%fé%\ﬂr?ec? &@ag-éys&g%tpz%rlbeldaq_g&ri c
notor (not shown in_the figure pa_Efe of Totafing In_ ¢éither di- rection.
In Pig. la-b aRgP3 ,ltﬁé%l‘taqﬂm | (PR GEE NIRRTt FRFnBReskn G R~
position, witlrighed eddedseababli Enraadoubemrhposiitacdmraganderich of S
Sxtreme i nner ce0giakiren. drfd WigeRchie Beth BULLEYad? ALETSn@MIdde |nSide
the end nuff %_. The belt pulley 12 L.g qove 1t this extrene position e.g.
when the cleafii MPRVITE | 3° ?%‘En?‘&ﬁ i ﬁfa“‘g%‘:ﬁ;elc%%ﬁe H%ﬁ?ﬁé’g&%oﬁt hat the
means, i.e. theasiisghaivaeewnd arfhadis gt tagpo amddloedd v, aamd 8 can be
nmounted in pl @g€.operating parc 10 extending coaxially with the end

muff. The operaring paxt 10 comprises a threaded rod

11 extending in the direction of the longitudinal axis

of the barrel, and a tensioning yoke 13 artached to

gaid rod and designed for the mounting of & second

belt pulley 12, This yoke 13 can be moved axially

along the operating part 10 by means of a nut 15 pro-

vided with & hand wheel 14 and acting on the threaded

rod 11. The shafr 16 of the second belt pulley 12 is

coupled via a gear system te an electric motor (not
shown in the figure) capable of vorating in either di-
s rection. In Fig. la-b and 3a-b, belt pulley 12 is
shown both in its normal position, with the chreaded
rod 11 in am outer position, and in its extyeme inmer
position, in which che belt pulley 12 enters partly
inside the end muff 9. The belt pulley 12 is moved to
this extreme position e.g. when the cleaning device is
mounted in a barrel to bhe cleaned so that the wmeans,
i.e. cleaning element connecting the two end blocks 1
and 8 can be mounted in place. | '

The cleaning device presented in Fig. la-b,

2a-b and 3a-b comprises a dxive means consisting of a
cogged belt 17, which is passed over the belt pulleys
5 and 12 of the two end blocks 1 and &. In addicion,



The cleaning device presented in Fig. la-b, 2a-b and 3a-b conpri se& TaMAY 2005
drive neans consisting of a cogged belt 17, which is passed over the belt
pulleys S and 12 of the two end blocks 1 and S. In addition, Z 7 MAY 2005
‘WO 02/ 44642 PCT/ F107/U1U43 10 the cleaning device conprises a-non-rotating

core sledRopgsind a freely rotating brush part 20 rmunli,gxiim ('3 cgnnection
with it. The brush part 20, dinensioned according to the ba”"' 1320 ber,
is mounted around the core sleeve 21 sqpas to be freely rotatable. Each
and of the cogged belt 17 is provided with a snap-in fas- tener 18, 19, by

means of whic e Sleeve 21 and the brush part 20 can be attached to
t he cogged beﬁﬁéqlﬁ%ﬁﬁ@ct S8VEEEt heOMRILT 9 atlabinencors agliegue catei s an

eccentrical | y Shassifli 7 amdipe efrpely exr@Pationd Nerdsh SPALe i Bof ASLERER 23, 24
at either endird comélcide wBRPE N «fn@gtﬁp@éﬁ is ang 19 .at the ends of the
cogged belt be fastened. The snap-Th Tastenef8: méy"eBEASREE of any
kind of fastenjalér?g%%erzjflggﬁerﬁos ‘Eﬁoyﬁr‘r"’ﬁl FALABEFveds whlibhedi bironotl bRe
descri bed ‘her &95¢ deleqwd 121 Tap asfsetndslhetﬁeeﬁiﬁaﬂbﬁgtggyggeggghugaéat ed in
Fig. la-b, 2adf and Beodned Jeke - 1l.ve, the cogg elt 17
is first pulled g_.rq_@héihe f?a% (r)lel agaﬁ%%ﬁ%gr‘ﬁﬁ% Bt sF‘ﬁE"ﬁgn%FEfat abl e
core sleeve 9T fromthat ‘erd SEXReChddbieR phat eore wheewe eheamgert ure

is |arger, whéPSufHiidihepaFits26f cehebeogs rgetiedeldo ]ﬁh@r@oﬁééegep_ger t he
a 19 at the
ieng£ nap-in

belt pull eys Z7anddihec t Bhs, abief Nels
ends 8f th)é Caﬁg%dﬁhz 1'2;57:1%?0 ?hit ggggrtégg?ﬁiéf?:or%?gé Ss&be'ﬁy .
fasteners 23 and 24 of_the cc}feexa\-s'? AdRpEehaplake @ daviamyea2l and
‘the brush paffRTiBarfataRsreRby Bhe atoggarhdel énd7. tTNEARCAENL LY i C
structure conskspi-ig daetkeeser asskagvas?hrantea té}ﬁﬁ‘d&?t £haPlal eeéZ -
-ensures that pHRecCole Shgeus .2155.5'!’:8{'}3&”5 on-1 ot at abl e duri ng“PRE*Sweepi ng
motion of - the brygh ey { 20 (A EPTLE o THe RBRREAR riadumee may
stening elements known in
themselves, which will not be described here in de-
tail.
To assemble the cléaning device illustrated
in Fig. la-b, 2a-b and 3a-b so 48 to make it opera-
tive, the cogged belt 17 ig Ffirst 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 belr pulleys 5 and 12.
“ After this, the snap-in fasteners 18 and 18 at the
) ends of the cogged belt 17 are fastened to the corre-
sponding snap-in fasteners 23 and 24 of the core
sleeve 21 so trhat the core sleeve 21 and the brush
paxrt 21 can be moved by the cogged belt 17. The eccen-
Lric structure consisting of the core sleeve 21 and
the adapter plate 22 ensures that the core sleeve 21
remains non-rotatable durinyg the sweeping motion of
the brush part 20 in spite of the helical vifles in
the barrel. To ensure thar the core sleeve 21 will re-
main non-rotartable, it is also pessible to design the
coxe sleeve itgelf with an eccentricity by making its
wall thickness grearer on one side, with the wesult
that, due to the larger welght:, that side will caon-




the barrel. To ensure that the core sleeve 21 will re- main non-r@tauabl2gs
it is also possible to design the core sleeve itself with an eccentricity
by making its wall thickness greater on one aide, with the result that,
- due to the |larger weight, that side will con 2 7 NMAY 2005 WO 432/44642
PCT/ F101AM3 04365kl tinuously tend to hang down in the di l.on Qf the
gravit ationgﬁﬁfﬁrce (Fig. 5). The rotating cylindrical 'Jgﬁ&g'h%b{ggt 25,

whi ch has relatively soft bristles or .in sone enbodi nents short and rigid
bristles, is re- placeable. After the ddre sleeve 21 and thus al so the
brush part 20 have been fastened to the cogged belt 17, the end bl ocks 1
and 8 are ti ght8iRFih peadetcadinsstdowe dadshef ddweauimmwnobarhel so as

a g segl ] H]e dharv i atioral Moige m@it@ﬁng)whqeﬂte %t%?i&iéatcflh_ﬁldﬂi@é,@?ﬁed rod
) and be re-noy. o.fheir - outer. extrenme pQsition, e
cogged bel t %}l’%%lyn%%ﬁugs‘_t iwngd%f:éng’i?‘st A Y e'T‘l‘?E‘f eﬁ’%i"ﬁﬁieﬁf & this,
the drive sHegtt5aB2oEMBEREMPUTS ephepti ansetrigic| bebstbes) otk ke bel t
--puldl ey 15) igm@wm.i Mwiﬂﬁ@rb?@esﬂé&'@ezﬂlg&?sni:?%si ﬁlﬁbglthlea]:b’ 2a-b
an a-b a c r s yalve an r e syp 0
cl eani ng che?nsécdaﬁq—ga#%\%‘% ?%2 ELzr%re g?%r%f’l%genggeiﬁ n%“%p‘é?gg?an%fﬁ& r enoval
of the cleanity r BBRdRRA f béackRe harreé| 8 Tave valigdwrared beni mdiavedual
vald>/es for Vageelrat aylse cenfisi SIfng:ipar akheén Vakyesl 'Ehﬁ &8Seo QS | q|U| dOI
and/ or foami sy.ne : i t c in e_ca supplie
into the barr%‘;{;ﬁ&f@*r% BES%Q%%%{ zﬁgge c%%?%i lﬁgrgghvgléptﬁé \I}gﬁge% a in the
end block S. ® ﬁ'ogeﬂo‘{f@l st ¢t orPrhteyal ? eRTengONedc a9 dvadanoved
"-jvgt_‘“)om the bar realres setthesmuitpeticpmit Oe i cotded epdl bl Qok Baing. Ghudehr ough a
Closed con- QuidhddHeR arheCEP LRSS i LRE c@&@dﬁﬁ{ s%g;rgl nv? yes 3:%& and t he
|

cl eani ng resigdue renoval ves 9h are pl ace elt [ e end muff 9 or
in the operat epar%‘)a%), Xge."g. ]?E‘g"tt t'?%uﬁ)r‘:d‘baﬁ? off 92t | ARaBdPCRORS t he
devi ce may ithe dedar pud leyndkngnand dpgiragipgrpssioiotihe

The device presented in Fig. 1a-b, 2a-b and
3a-b additionally comprises wvalves 9a and 9b for the
supply of cleaning chemicals into the barrel for the
cleaning operation and removal of the cleaning residue
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 pressurized containers via the valves %a in the
end block 8. The residue loosened from the barrel

y walls can be removed from the barrel via the outlet
port 8h in the end block 8, e.g. through a clogsed con-
duit inro a receptacle. The chemical supply valves 9a
and the cleaning residue removal valves 9h are placed
either in the end muff ¢ 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 oxr the bar-
rel. The valves and ports are conpected to an auto-
matic control system, which utilizes degired programs
to carxy out the cleaning process. ‘



rinsing and drying of the barrel. The rinsing and dry- ing ports nty MAY 2008

di sposed in a suitable place in con- nection with the device of the

i nvention or the bar- rel. The valves and ports are connected to an auto-

~-matic control system which utilizes desired prograns to carry out the

cl eani NOwY esGes 2 7 MAY 2005 WO 02/44642 PCT/ FlOl/Ol%%./F}g” T{ae devi ce

of the invention additionally com prises a portable control” unit (Fig. 4),

which is pro- vided with logistics pro nms for different cleaning

operations on barrels of different sizeS. Fromthe op- erating panel of the

control unit, it is possible to, activate a desired programactivated to

execute a cleaning prieesésvigrl @6 the tievenpiit yaddit opwlay epm-

paramet ers OrpFiePHrHUHaPLAS1HCEHTOREY Wit NOFide 4 C] aaidly D& QeRSS Or

bet ween cl eanin rogggse_l_sd ar to interrupt t he program at ﬁn oi nt .

Thus, it is pOeET-bl'a 8 §oF T ETE KPYPEHYT r 5P7h ﬁ#&ﬁﬂ}pt? T+ pro-

gram The comBe¥auiPRs cpabpasrete dévitifefentheizes vamaortio execute the

Z:lea{lihng promi@eﬁaﬂgen&w ched SatfoPrediep &Fe i@elsédﬁpﬁ:ﬂélaéoresul t.,
e vari S io rised...| e .cleanin rocess,

i .e. the anoun sf% cl eagnid%%igggheﬁngﬁggmsu%%%%a a|{t 5% h?xﬁﬁﬁFgl Zthe

duration of %IRFRLINBtBREFERASI naPfe USarfmtheam anadicispr vhat bpgrabies nent s

of the brush pardtecdns r edr onkichepexteah ofst h&écéﬂﬁé&?nﬁuﬁrﬁlﬁéh%he

| ongi tudi nal djrect.ion reel l.tS.-S and duration, the rinsing
of the barrel?it%‘?g{ﬁé)eﬁ%\%g%:ggf Q?h%%rtgs?ie u%%%%%%n@%%?ﬁsﬁe,s't H&" dF§i ng and
possi bl e st or e ERs | HaS OPTeFEABaRF ef DY CBALBE- aBews . ndti ¢al pesstontrol | ed
by means of gsild bergspesi theckoth@l B 221NHP! BiPerMPLONET thé hBro-

Cal i ber - SPECi f iy Pr 85, 00'cAHR£3N 16 AILUBLAL, S35 dL0s Rk g Copcent rate
on probl emat i arts of the barre ype 1 n questi on. r e.g.
have certain ‘éﬁ‘g%l‘sc-%uﬁj’e@f"e%‘tﬁorf@q ne+¢BpRY cPERCSFE| dnPenepfieaspPer, in
whi ch case theo e to gprodudderiod admsigedrisdn X aredicl oy ogr anmed so as to

All the varxious stages of operation comprised
in the cleaning process, i.e. the amounts of cleaning
chemicals supplied into the barrel, the duration of
their retencion in the barrel, the reciprocating move-
ments of the brush in the barrel or the extent of the
movement in the longitudinal direction of the barrel,
its gpeed and 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. contxolled by means of caliber-specific lo-

\ gistics programs. Moreover, the caliber-specific pro-
gramg can be adjusted so as to make them concentrate
on problematic parts of the barrel type in quesvion. A
barrel may e.g. have certain areas subject to more in-
tensive accumulation of copper, in which case the wo-
tion of the cleaning brush can bes programmed so as to
cause it to move several times over such a problematic
area where more intensive accumilation of metral resi-
due has occurred.

By means of the control umit, it is poseible
toe activate e.g. a program for cleaning the barrel as
follows. First, the cleaning process iz started and
the cleaning chemicals are introduced into rthe barrel




cause it to nove several tinmes over such a problematic area V\/nerezn%)mym
I ntensi ve accunul ation of nmetal resi- due has occurred. By neans of the
control unit, it is possible to activate e.g. a programfor cleaning the
-barrel as follows. First, the cleaning process is started and the ~

cl eani ng whemwigeyss are introduced into the barrel --- "i’f'_l_l_ﬂ_l(lﬁ'-l; MAY
2005, WO 02144642 PCTI F101101043 13 via valves 9a. The eT(E. UM ot or

connected via a gear systemto the shaft, 16 of the belt pulley 12 is
started and causes the brush 20 to nove Back and forth in the barrel in
accordance with the instructions given by the control unit. The speed of
noti on of the Vi J&HVEF i 3R ¢ HEhd Akt wian MG oracraebyed| véri aggthe

transm ssi on rstdteenof tbhenﬁearslsa/ﬁi ens A@gorﬁyengbggt tﬂ;\g:l;gé ani-ng; procedur e
,programmed in t . rectio on. of” the brush 20 is
changed each %@%é\% he b EEr!%"lug’shlc‘{a@t bg: %8 Ega@ﬁ g’ﬁﬁ’kblaaé‘k%"ftﬁt t he
breech end of ¥the *H&r r BRYERY atnt tﬁ?‘-‘tﬂﬁ@@mc@ndwﬂ—themﬂj dmsftr@cofioaad bl ock
»8_In ?cc;)rdargnerem tﬂyédﬂlee poREEEIN uhe, bf'l‘x@hsxbée@ 59 ﬁah@@zq L9 pRue h
severa i me o) ne,.or Jore orob - eas in the
type of barrel Eeﬁgl éénrg g\/\l?la\eéfr?c[(a"‘El(i cag.‘ n’gﬁﬁ’[ c}?yn@b'ﬁFma’ﬂﬁ Sbfer
resi due have JCEHATFAAEPT BRERPVIAH %Ih% gperesSvaren.i nbeetrdimut es defi ned
by the prograrhe Afftesniee mtasniung Q:l’::ldiﬁi‘laﬁﬂleat agethghgon\@ggy_eugggured of f
the barrel waldiss i 81£eeY8H (domlbeon DRE! Shovi g be utlel porl, g

rie

wher eupon, i f de I red rrel 1S rinse
rinsing agent™d ﬁi‘t‘?%d%%‘ﬂ F‘F‘Fo FHEthFrEFe 6116 r@ﬁﬁhﬁﬁeendhbﬂrpcﬁl suppl y

port 9a or vid asepw dmeedmsmy opatie PEivelespduacpPidducttedUehAg t he

rinsing can behd e aguer 0o &faehaebQBEkeh POht aRBor cgr Lpg ggﬂl \t;gl ont

performed usin sed air esi ccatin
which is passéagr |gnIg°‘6n‘t h& 3asl'|> sh o 3§ 9£§°a‘iﬁé’ls\ﬁ§ Bntwaat Eﬁﬁ@-’”ﬁ-ﬂ-eech end

of the bar- times back and forth over one or more problematic ar-
eas in the type of barrel te be cleaned where larger
amounts of metal and other residue have accumulated,
observing the cycles and time attributes defined by
the program. Afrer the cleaning/brushing stage, the
waste scoured off the barrel walls is removed from the
barrel via the outlect port 9b, whereupon, if desired,
the barrel is rinsed and dried. For rinsing, a rinsing
agent is incroduced inte the barrel, e.g. via the
chemical supply port 9a or wia a separate rineing
port. The residue produced duwxing the rinsing can he
removed e.g. via the ourlet port 8b. The dxying caun be
performed using e.g. compressed air or a desicaating
liguid or equivalent, which is passed into the barrel
€.g. via a valve mounted at the breech end of the bar-
rel or directly through the end of the breech. Before
the end blocke 1 and 8 are removed, the barrsl can be
additicnally inspected, e.g. by means of an endascope,
whereupon the cleaning program may execute a storage
grearing operation if the barrel in cuestion 15 not to
be raken inte use immediately after the cleaning. The
storage greasing can be performed aurcmarically by the
pregram e.g. via the chemical supply porc 9a.

LTy



rel or directly through the end of the breech. Before the end blogﬁngY§WE
a are renoved, the barrel can be additionally inspected, e.g. by neans 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

i mredi at evQ oaki6e2 the cleaning. The storage greasing caylgRRLGOr Med
automatically by the programe.g. via the chem cal supply port 9a. 2 7 MAY
AM WD 02/ 44642 PCT/FJO /x1043 14 In tjhe 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 ble to provide thf drive shaft 16 of the belt pulley 12 with a pul se
transducer i6a that ptBDdieEs VG oL 0RF$IFtRSesiBeFivol@tPon2athis pul se
transducer 16sads3anbcobeteamcuelt ftlan nardust ofe chendeishoeonmaunkgd on t he
end muff 9, sgie-SENSQL RKel s ange Ne' Tl n e contro
unit when a ! ta% n%b 20%:§§ﬁ%#ggébﬁgi%gkﬁ?gg%q%%ag%%ggg?ﬁgg%go%? tact °
with it. This™Festf 2t RERSY niy &t detRifen &Fanmdegeaml SahiteAtcan

adj ust the diPeeddens ot -ghelBPushipulbesopert sesblokeshenghlisaipuagy point
al ong the barcrdbduedserdd N e CdGSAN i iRd RIRAA TR skhigogot i on of

‘the freely rofatabl e _brush i the barrel may altfern y be™impl enent ed

using e.g. t%% @?BPEF?n&ﬁ: iﬁﬁ%,mgﬁfeﬁ'dﬁaﬁgt%ﬁﬁﬁﬁﬁu@?lﬁﬁlﬁr'screw

t echni que, a NABFE abP eOBFDUL cBr Feupandli Ny theheontnok. uiihe @Benca-is

desi gned to hgaoferaindaby Ro@nred3En Vend 10M:Sheshr bEnRAWARLLQ" LY. & 12-14 V
a we

any cond 1 orlor a1 ol PRk AN, il gl oedeprsTigerce has o
siize and wei gCIERToWRECRaSHNt PAiNEOr e all.refheiatevof ethan Mygspacked i n
Tn e oMl T brag CASe AR L e Al G e o Por Baral < Chat
canabzmaused J%%L 'a?%/eaﬁhqlpdr tgghrea?r%#%st %’gacg%?gl PLRET 2P yar d- P
The motion of the Ffreely rotatable brush in
the barrel may alternatively be implemented using e.qg.
the vibrating technique, screw drive technigue, hall
screw technigque, a wire cable or a corxresponding tech-
nigue.
The device.is designed to be aoperated by e.qg.
- 230 V, 110V electric power or by a 12-14 V current ob-
tained fyrom & vehicle, which means that power is
available in any conditions, or alternatively by
purely manual power. The device has a size and weight
allowing eafy transpovrtation. TheAdevice can he 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
funcrions, is a kind of security factor especially in
crisis situations.
The valves of the cleaning device may be
electrically controlled, laser or radio contralled, in
which case no conductors are needed between the con-
trol unir and the valves.



ing different calibers and barrel |engths. Housing the control @riMAY 308

separate portable briefcase, which can be renoved fromthe device after

the cleaning functions, is a kind of security factor especially in «crisis

-situations. The valves of the cleaning device may be electrically
control | edlQu/as4r or radio controlled, in which case ng, cﬁﬂﬂﬂgﬁ&ﬁrs are

needed between the con- trol unit and the valves. 2 7 MAY 200

02/ 34642 PCT/ F101101043 I5 1In the clegglng nmet hod of the invention, the

cl eani ng chem cals used may consi st of "0nly gaseous cleaning chen1ca|s

“such as conpressed air gen or nltrorgfn In an alternative enbodi nent
of the nethod, + a ga ég%n‘al%ﬁmrtﬂu“éﬁ Shrvhgrbhedwahtien, usbed si-

nul t aneousl yclleramlrng chericthe gasdoumyCl eoNENg: GENbEH ko=ebhgn used as
a foam ng agente 040 the igd c cal . _I'n_anot her
alternative _enbod |nréen“té]ilirﬁllr?:g:Ehlgﬂ| 4‘#&1:% : o%‘%‘%@eg%rh CERERPCcASF is used
e.g. at a di FPEHEHE rbha%’é Wtﬁlﬁem%ﬁﬁ‘fﬁ c?‘&%?ﬁlq‘%t cﬁﬁrﬂ:bél merhodhe net hod

of the inventd ctR=adies bandek 1squid| yleamingl thehidhedaykt Rsagckeani ng
agent, whi ch yrefiaim s & f Qaisno/ b @rred I earyaré%c%%en Theg%p-
I Ca RN

plication of the .cleanjng ent on. the barrel wal
movi ng t he brca”saﬁ" a‘églrgec"é usgd RS 13 n%%aW%ﬁagnanéoya@mus |n t he

b?rrﬁl ]therettige éiguldln@rleam.ng tdﬁmnhluam ndgfn Thnetnéﬁmamt%x??gmdhe- s:con
of- t he cl eani e i.ci_ency o
t he cl eani ng ég%éﬁlﬁgtrﬁﬁ ti%%t(r)t-%é ;‘(ﬁ:%& vﬁé %‘éﬂs%ﬁﬁégﬁ‘ a‘“\%&ag s)c/)ft
brush, whi cH%TT fin®s 4 % t&%lrleﬁfj SFaMi-ER fBr érh@érﬁ} cdger-By addi ng
a.smal | anouﬁ#lgofﬂ?@rmmla into the chemical mxture, a reaction mxture is
"‘@{%t ained that dissol ief tiRPRREhar ggzQh@nqn%aggoﬁomggng%ﬁgla skew
seconds. Acc%qv‘gpéeci‘aﬂi{)erfﬁ’f%%d et o cgealnlng agent, which
preferably is 3 foaming/foamed cleaning agent. The ap-
plicarion of the cleauning agenr on the barrel wall is
implemented by woving the brush of the device a few

times forwards and backwards in the barrel, thereby

also increasing the foaming. This promotes the adhe-

gion of the cleaning chemicala on the barrel walls.

Due to the efficiency of the cleaning agent, the bar-

rel can be brushed using a relatively soft brush,

which contyibutes to provecting the barrel from dam-

age. .

By adding a small amount of ammornia into the
chemical mixture, a reaction mixture is obrained 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 ammenia is
fed into the barrel, witl the effect that the copper
accumulated in the barrel is disgselved in a few sec-
onds. The quantity of ammonia requived varies from a
-few grams to a few hundred grams, depending on the
ailze 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 snvironment. '



tion, a small anount of gasifiable strong anmonia is fed into t he b MAY 005
with the effect that the copper accunulated in the barrel is dissolved in
a few sec- onds. The quantity of anmonia required varies froma few grans
-to a few hundred grans, depending on the size of the barrel. The resSidue

I'S renov sh- ing. In the nethod of the inventio the entire
cl eani ng%g%p%ﬁ'\‘/}l?'éi; takes place in a fully closed space, r‘l’zfr'@a {U+¥an be

safely used without hazard to personnel, _and the environnent. 2 7 MAY 2005.
WO 02/ 44642 PCT/ F101/01043 |16 Accordi r:kf to anot her enbodi nent of the

met hod, a negative pressure is generated in the closed barrel, whereupon a
prescri bed anmobunt of Awmmudigy chew cahsthsral |sowesHimerre dsfiwnthet o t he
parrel by ! Rgdfdd O HeddiaICGALNRAN 335 W dYRUA SN dibged/Men €. 0.
anmoni a or sqQne other gasitiabl & chemcal | s used, the anount F chem cal s

needed in comdCiSon "WIIFWRFs BnbBUPRERIPRS SHBATRT cdMt | Vieédde8d. To re-
nove t he resichsenifaadia t he kddpebd it ilse ablzewposisit ethd ohatirél zé&vya

negative pre abgdei Py | Ve pr.essure is
Fo be Gonor atant [T ope chp hiBabSeEPpregtues) prévaidthg dnPuis v

evi ce may al S0 .cqonpri e a_vacuum punp
connect abl e t'G*Fhe thar rEMCER FemRis Cbt‘fi"%s%?ﬁfetslakt‘i’rﬁ Shsmnsadat e
connect ed t o ugwsl r etopt asheunt f ofhechamickle s relesbdinsicgugasionl vy, the

residue | oosgpat f¥0dt BAbBAlKehr SusT 388nE 2R AR L89S le¥nckacOYRr . Most of
the gas fed |ntotk}? ba unping into a pressurized

rre% cag be éetgr ned. by

storage con- BA s FEFLEe £Fehi BOF BRERAfng Iphdse iR BPSRIAHE t hat

t he consunpt iteh wiilkifect | veyanjars presmine gengratdeivid rtheheramsphod of the
Jknvention, itcd&0ssi- ble to nake advant ageous use of existing 26-kg

O ol neeu Tk parLi e DO PR RUELABETALOCAIR | e O e
the barrel, the device may alsc 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 oaly, the
residue loosened from the barrel surface can be easily
recovered., Most of the gas fed inte the barrel can be
returned by pumping inte =& pressurized storage con-
talner after the chemical cleaning phaze, vhich means
that the consumption of effective agencs remains very
low.

In the nmethod 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 technitjue as disclosed in FI patent 97727. When
gas alone is used, a very 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 is storéd in a.
safe pressure vessel as mentioned ahove, 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.



gas alone is used, a very small anount of it is needed, i.e. a fewzér%ﬁ(sm
to a few hundred grans, de- pending on the size of barrel. The gas is
stored in a. safe pressure vessel as nentioned above, which has an
-automatic closing mechanismin case the pressure in the device shoul d

suddenl ywi@ddyb@r any reason. The cleaning efficiency gaqrRguiQadi |y
controll ed by neans of the gases used in the invention. in the nethod of

the invention, copper and incrustati OI@ esi due can be neutralized or
recovered. 2 7 MAY 2005 WD 02/446-42 (Z,T/ F101/ 01043 17 In the nethod and
device of the invention, the ends of the _barrel are closed with end bl ocks

de- signed according £ ithe cBEFBER, anf FR¥IERD AF obRE HWPREMirtted to
cl ose and sealnepfdndiotd¥ etitk dpertel esreotlbhedbuitkl enfhd&loakss def- t he

flash hider TRt £o03£8MtRod ARPALAT EED. | Bhg hhdCRRA! hA SR DI ocks
firmy and sec férﬁf—p ce,. espe0| éﬁﬂ% %d as cannons and | arger
shel | thrower%ant & 5 ARFIREEHRS of t he
.cl eaning el e:s@nthdrmmliromiethelbar roef] ohebﬁlashngh:ed@epmayr dtee neans.

In a device gfféﬂ é@eg{?ﬁf&@é%&ilaﬁmﬂ’& E@Ebb%'hef I RRER che end
bl ocks are tightene round ge two ends of aJelr and.the cl eani ng
brush may be SRS BREREELY SGh SRR LLY piBo &P AR

seal i ng sl eewsf | nathengneatl d@k'geh:osshalrig throwsrs el theutend dalarckend bI ock

being al so pr@s, viy Qedcarg&ébsémsagtaapplw pﬂa&&ﬁsaflﬁi‘ aEh%UtéféaMé for
t he renoval of_the re; det ac Eli g;t e bar- rel The cleam ng
met hod and deRtSReRf ’ﬁ%""?nﬁ@ﬁou? off c%lléya?s&inﬁf&e%‘?

_ﬂ‘bodl ment s foate cheansng Igurs dévdiref eie@:usneﬁpe@:mn'dhel Tegreflis chent |y
“and at a |0V\B§m§P§lcéilﬁﬁhlbef9f§arth§ PrhRC g, bRBEks Meide0 b 2Rt &ned devi ce

can be appl I e LGl BAL Ao uAas Ol { DReS U P ans: Snc ABNOMRInGY N Y

addi ng appro- rla tt ng on
brush may bea a manually operated brush w1r.h a handle

passed through a sealing sleeve in the end block clos-
ing the barrel mouch, said end block being also pro-
vided with chemical supply ports and an outlet port
for the removal of the residue detached from the har-
rel wall.
The cleaning merhod 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
S0 of the same type, e.g. cannons, by only adding appro-
priate fittings depending on the caliber,
The embediments of the inventijion are not liwm-
ited to the examples pregented above but may instead
be varied in the scope of the following claims.



The enbodi nents of the invention are not |im ited to the exanpl e527m‘"w2005
present ed above but may instead be varied in the scope of the follow ng
claims. 27MAY2005 18 CLAIMS 1. Method for chenp-nmechani cal cl eaning of

the barrel of a gun, in which nethod thesbarrel is closed tightly from
both ends and at | east one gaseous 5 and one liquid cleaning chem cal are
introduced into the closed barrel, the chemcals are allowed to react

with the i npweiaIMs on the interior surface of the barrel, the chemcally
treated residue is | oosened ne- chanically, the residue is renoved fromthe
barrel 10 and, if neceksaMgthidie Barr ed:hémo+m@sleainia@aildrd]eﬂa;nix@aro&ct erize

din that at g@@sgaggglgaospogs ea%ng\, em Ca?{hgé 'L\.lgl%h @rge{ogrg ng

‘agent for foam %g t he qul d €ani ng od as defined in
claim1, ¢ h &%sedc 19111511’ %r@m both aniﬂﬁ BRét 2fredRanfitc & er ReEaLsand

eventual 5fi nisdi Bfet NEUTRNT ¢ BE&n LA I cBemadh 1Wh A 1ﬁer@@ﬁ@@ﬁ :L|n$:o| n a

cl osed condltlon d ne claiml or acter
i zedin thatt ?f?%%/(gt ESﬁéegas%& qfémcqae]asm%@e cﬂ%ﬁ?‘ﬁ%‘? t? |Iﬁtarc5duced

into the barreltisible tampoustyesi tdn athkeasttaniot | gurdackeant nghagent . 4.
Met hod as defifned.in @W& 9@@m9&afi§'€§eétedg e%;Bué Es8160kefely ez € d in

that at |east one of aseous ¢l eani ng em cal s used is oxygen. 25 5.

Met hod as def‘F}'h%Téll‘F%l]ahy oFSEfalfs 1S - rgmoyed afFOIa cthe ebanred ¢ d jn
that at heastampe aff tﬂ@ce@@éﬁpus mieeaﬂiamgegheiré calisls@aedaﬂl@ @i’xﬁecﬁ Met hod
as defined in L. any oneqcf clalms i in that in

r ..a t
that at |east-ong * 30°gaSeous c‘?eanl r‘%] cﬁgﬁfcaﬂt uggas i"s ?ﬁ?r@&éa‘ﬁouf Met hod
as defined i chkegnone ofiewiaihsid uséd sshaafpamiogt agenti fpre fbamr that in

that at Ieastl@@eth@fl%u@l@aépgé@lﬁée@gérﬁl_gcgfem cals used is amoni a. 8.
Device for cleaning the barr el
. ethod as deflned in claim 1, charac-

15 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 c¢laim 1 or 2,
characterized in that at least one gaseous

20 cleaning chemical is introduced into the barrel simul-
taneously with at least one liquid cleaning agent.

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

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

6. Methed as defined in any one of claims 1 -
5, characterized in that in that at least one

30 gaseous cleaning chemical used i1s nitrogen.

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

8. Device for cleaning the barrel of a gun,

35 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-




35 conprising end blocks (1,8) sealably fittable to each end of t%@eqﬁﬁ?%ﬁ
and a reciprocable nechanical clean- ing elenent to be placed in the
barrel, char ac 21 MAY 2005 19t er i z e d in that the cleaning

el ement conprises a core sleeve (21) ofiga size snmaller than the barrel
caliber and a brush part (20) of a size adapted to the barrel caliber and
freely rotatably nounted around the 5 core sleeve, and a

reci procatingl ¥-poved=df i venmeans the dikarkiflg Passeeht heenghithe aperture
of the core sleeve_and degéfned to fit the le he barrel, _the core

ngt h of the
sl eeve (21) aftior SBFGER pirt! (86) %eisﬁéeats-m?]ag%dtpé‘nsa?%edﬁa% Steans. 10
9. Device as defied amdcd apnush pgahta(B0p of- at séze kdapeed ito that the
drive neans i g : t 1 a u I ulleys (5,
12) " “mount od S TTe Tib aa BT Sokberly BPedsoBLbofobal BRSSP,
9, ¢ h a P aecre1sleegey jard ead Harifhmcatiashiamovsid odeive fMeansel t pul -
|Fy3t(5, 12% i§,agdgiE?Hshﬁé%sfﬁﬁkp@@%@%fﬁgﬂaVb%fétggéaRn§Y§h§”Fk&Egn.
el ectric notor. rotatable jin.bo - rections. : vice as._defined in
clarm o or 108168t o Reg debisRed g FEE' KRR iendinar ok “Fuder e ot the

end bl ocks (tlhe 8ycrs pieewded Wit laral /ontlolshreghani $801 obedahlgowtt-he
position of t te pu ; nted on it to be adjusted in the
direction of t %Q%gr$£l%ég%.éﬁﬁw%ggsgggaefined in any one of claims 8 25 -
11, ¢ h @% act er ¥-zDevicenaghdelinedcdre Sladeves, (21 aahdl 6r-t he
brush part (20) arel & &ttaghedato tore qhiackn®ind hes dai vegiRANHe1%3.

that each end(bf) t HE"ESiPEhy & %1 gyt (A1) s kv det 6 %h o Snagdn |
fastener (23, 2dintdy omanse ofwaherd biockhs bk, f@stened to a corresponding
snap-in f ast ener (18,19@_oﬁegpgedégvgefﬂgggsiﬁ1giai&49’E@w{ger§Cd§fined in
claim9 9% 1%fe rized in that the shaft of one of the belt pul-
leys (5, 12) 4is a drive shaft (16) connected via a
gear system to an electric motor rotatable in both di-
rections.
11. Device as defined in c¢laim 9% or 10,
20 characterized 1in 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.
12. Device as defined in any one of claims 8§
25 - 11, characterized in that the core sleeve
(21) and/or the brush part (20) are/is attached to one
track of the drive means.
13. Device as defined in any one of claims 8
- 12, characterized in that each end of the
30 core sleeve (21) is provided with a snap-in fastener
(23,24}, by means of which it can be fastened to a
corresponding snap-in fastener (18,19) of the drive
means (17).
14. Device as defined in claim 9 or 13,
35 characterized in that the each end of the

cogged belt (17) is provided with a snap-in fastener



35character i zedin that the each end of the cogged beRt! phy)0hs
provided with a snap-in fastener 2 7 MAY 2005 20 (18,19) to which the
snap-in fastener (23,24) of the core sleeve (21) can be fastened. 15.
Device as defined in any one of clainms 8p - 14, characterized in that the
brush part 5 (20) is replaceable. 16. Device as defined in any one of
claime 8 - 15, char acteri zedinthat the core sleeve (21) is

provi ded with e agapter wiidke {22) sgxbendi Mg s Reeant [72§8é4>y okhese two
parts toget her for 10 centrl Cc structure. Device as defined

%gsn% an ec-
in any one of°%f&i ve (48 @k Beria®teRe@r i zed in that the core
sleeve is of an eccen15| cheohsér uet id@rflmdthai dy i tsewafl clehimeksess is

| arger on one_ 5|1qe c}% 18 S dgfci neq }?Qy Qe ﬁ% g% ar8g

charact eTr’i aDgtjhataleastoneo thée e 18)
conpri ses vat K%%lstl%ni'ée}?)bweal?b%l 9b) for the introduction of cI eam ng

chem cals into the batgel petenpvak efcGleaniing éz@?'@ﬁ@ BEO%‘lTaH&Ls 20 barrel
and rinsi ng and/ gr drﬁl ngrrof t he barrel 19, De defined_in any one

of clains afd e ohrzied o 4] \é@ﬁatt %eCBEG G &R pri ses
a portable conIIDI ignptroptidedded b tatnla@apteESplptegr(arzs fe!)d‘teﬂﬁdjfr&j ent

cleaning phasgs L L0, £1 §aNtN0se 20w 81 pBRELELS 4R ndlf {8, ?n% 128%c-

10 centric structure.

17. Device as defined in ény cne of claims B
- 16, characterized in that the core sleeve
is of an eccentric construction so that it its wall
thickness is larger on one side.

15 18. Device as defined in any one of claims 8
- 17, characterized in that at least one of
the end blocks (1,8} comprises at least one port
(%a, %) for the introduction of cleaning chemicals
into the barrel, removal of cleaning residue from the

20 barrel and rinsing and/or drying of the barrel.

19. Device as defined in any one of claims 8
- 18, characterized in that the device com-
prises a portable control unit provided with logistics
programs for different cleaning phases in the cleaning

25 of barrels of different sizes.



