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| NVENTI ON This invention relates to cartridges for firearns that operate,
or are comoerisses t o operate, on the bl ow back 5 principlBCT/ACA0i/@1271
particularly suited for use as training amunition for firing | ow nass
training projectiles, such as that described in U S. Patent No. 5,035, 183.
BACKGROUND TO THE | NVENTI ON A nunber of tel escopically expanding cartridge
cases 10 have been devel oped to facilitate the operation of bl ow back
cycling firearnms. Such rounds are needed when a |ow mass projectile is
bei ng firedTa¥LEhe r eGYPROVEDSTBRAINAN@SCABTRHP@EL |y di m ni shed. Exanpl es of
such prior art rounds are described in 15 U S. Patent Nos. 5,359,937 and
5,016,536. An objective in the designing of such rounds is the
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A number of telescopically expanding cartridge cases

10 have been developed to facilitate the operation of blow-back
cycling firearms. Such rounds are needed when a low mass
projectile is being fired as the recoil in such cases 1is
greatly diminished.

Examples of such prior art rounds are described in

15 U.S. Patent Nos. 5,359,937 and 5,016,536.

An objective in the designing of such rounds is the
minimization of cost. Various materials including plastics
and metals may be employed. A further factor for
consideration is that a training round which is intended to

20 operate in a minimally converted, standard, firearm should
chamber and eject reliably, in the same manner as a normal
round. For these and other reasons it is desirable to rely
on metals. However, it is difficult to achieve high sealing
efficiencies between sliding metal surfaces.

25 In the case of rounds with telescopically expanding
casings, a tight sliding fit is required between parts to
contain propellant gases during the cartridge expansion
action. This type of fit is difficult to achieve with all-

metal parts, and even when non-metal materials are employed.



The present invention addresses the problemof providing a seal under such
circunstances. The invention in its general formw Il first be described,
and thenwoe2/18%pé enentation in terns of specific 5 enbodparcisi/eiii be
detailed with reference to the drawings follow ng hereafter. These

enbodi nents are intended to denonstrate the principle of the invention,
and the manner of its inplenentation. The invention in its broadest and

more specific formspuel Iptdgampe ihythhebndessdr888es anthddebirBgdem Nod 0
each of the individual cI ai ms_whi ch conclude this Specification. SUVWARY
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SUMMARY OF THE INVENTION
According to the invention in one aspect a
telescopically expanding cartridge equipped with a projectile
15 or formatted as a blank comprises a two part casing portion,
which portions are telescopically interfitted into each other
over an overlapping region. One “head end” portion of the
casing carries the head end of the cartridge and the other,
forward, portion constitutes the chambering end portion of the
20 casing, hereafter referred to on occasion as the “sabot”.
When assembled, the rearward end of the sabot fits
into a sleeve that is part of the head end portion of the
casing. The sabot rearward end terminates in a transverse
wall pierced by an orifice. in one variant there is a close
25 gliding fit diréctly between the outside periphery of the
rearward end of the sabot and the inner surface of the sleeve.
An interior passage extends axially from the orifice to the
forward end of the casing, providing a path for propellant
gases to escape through the orifice and propel a projectile,

30 if present. The transverse wall and inside surfaces of the



WO 02/ 18866 PCT/ CAOL/ 01271 sl eeve and head end delimt an internal volune
or cavity with the casing. Fitted against the transverse wall wthin the
i nt ernal wobumses s a sealing disc of flexible, conpliant,PCBECAPEéRIEDI Y
polynmeric material. This disc is dinensioned to effect a tight sliding fit
against the inner wall of the sleeve. It contains a central hole aligned
with the orifice in the transverse wall of the sabot. This central hole
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cavity to escape in a netered manner from't cavity, out throug
t he, transvertde waklingrifice. Alternately, a choke hole may be forned in
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hole in the disc. Optiona ref er abl rangi bl e nenbrane
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the seal i ng 4itsERARYY a?]%?ytr%‘(ﬁ]%ﬁ%d’all orifice. rnately,

hole may be formed in the transverse wall as the end wall
orifice, accessed through a simple hole in the disc.

Optionally but, preferably a frangible membrane

15 overlies the choke hole to seal-out moisture before the firing
of the round. Ignition of propellant within the inner cavity
ruptures this membrane.

On firing, gases evolving in the inner cavity
develop an over-pressure that causes the casing to expand

20 telescopically. The overlapping portion of the sabot slides
within the sleeve as the gap between the transverse wall and
head end increases. Pressure is applied to the sabot through
the sealing disc which travels forwardly with the sabot with
regspect to the sleeve. Throughout its travel, the sealing

25. disc minimizes the loss of gases through the sabot/ sleeve
interface. '

The invention ig particularly suited to the
situation where the sleeve is made of brass and the sabot is
made of zinc, or a zinc alloy.

30 : To position the sealing disc accurately, according

to one variant, the transverse wall may have a recess or



to one variant, the transverse wall may have a recess or 3 WD 02/ 18866
PCT/ CA01/ 01271 protrusion, preferably circular, and the disc may have a
correspovdd nzksgechaped protrusi on or hole that nates w t hP€h€Aor/eicess or
protrusion on the transverse wall so as to fit the parts intimately
together. 5 Wth the sealing disc in place the rearward end of the sabot
need not be in direct contact wwth the inside surface of the sleeve to

provide a C%Qé@rﬁéhghng pgidferdifly seakingadi S(éﬂHthHQt iR | ¥agnNthave a
preferably have a thin, "axial extendr ng rimlocated on the outer gerr phery
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t he sleeve Isrimis thrust against the sleeve walls under the gas
pressure deparbpednbymarelypropgefhant upon firing, increasing the sealing
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suppl enentary neans for positionlng Isc central y on rearward end
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with a circu erentral orne =) rearward en e sabot. The
di sc ‘may beeadidegoflian teaﬂsdppicmmwlhesand grite freptedrlivahatve petlmn tagiadli sc
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interior wall of the sleeve. This rim is thrust against the
gsleeve walls under the gas pressure developed by the
propellant upon firing, increasing the sealing properties of
15 the disc. This rim can also provide an alternate or
supplementary means for positioning the disc centrally on the
rearward end of the sabot to the protrusion or hole referenced
above.
To assist in assembly, this rim may have a hooked
20 edge or lip that lockingly engages with a circumferential
flange formed at the rearward end of the sabot. The disc may
be made of an elastically resilient material to permit the
disc to be pressed into position on the rearward end with a
“snap” fit. The peripheral edée of the flange may be
25 conically bevelled to ease the engagement of the sealing disc
to the sabot when it is snap-fitted into place at the rearward
end of the sabot.
The foregoing summarizes the principal features of
the invention and some of its optional aspects. The invention

30 may be further understood by the description of the preferred



the invention and sone. of its optional aspects. The invention 30 nmay be
further understood by the description of the preferred 4 WO 02/ 18866

PCT/ CAO1LMQO 871886 bodi nents, in conjunction with the draww@hS€Aowmi2ch now
foll ow BRI EF DESCRI PTION OF THE DRAWNGS 5 Figure 1 is a side
cross-sectional view of an existing, prior art round wth a tel escopically
expanding casing; Figure 2 is Figure 1 nodified by the presence of the

seal i ng di sgmBbathentBYeMh ORon}dnbLEBhe WBitls &heeNiBigeElys S| d@ich now

cross-sectional view of the rearward end of the chanbering portion of the
round of Ff@&?@wz wherein the sealing disc has a peripheral rim Figure 4
is a variant of Figure 3 wherein the sealing disc has a peripheral rim 15
Figure 5 is a further variant of Figure 3 wherein the sealant disc rimhas

a lip; and PRGEFeDBSCLRIRTIPHeOFr 8EE- BRBRYVINGESEI view of the round . of Figure

1, nodifred as in Fi . inits e _ hri 2
DESOR PTPON o THE PREFEREED En |%/E%T1% ‘E?S‘S’?‘es%t:?%??%r Pk 202 ni ng

round 1 is €kiebéngw toriod i ght weugkt prdh eot italesenpidal for aspanéqddof a
telescopicaggg-ﬁépanding casing 3. The casing 3 has a head 25 end portion 4
with a priner 574hd a chanbering end portion 6 also sonetines referred-to
as a sabot 6. A centr &igpassagendiidnnsxiienddifhed| endgtite girasigacechinbeei ng

portion 6 of.Lhe,cagiag- oAt hReih§aRERLH, end of

10 Figure 3 is an enlarged, side cross-sectional view
of the rearward end of the chambering portion of the round of
Figure 2 wherein the sealing disc has a peripheral rim;

Figure 4 1is a variant of Figure 3 wherein the
sealing disc has a peripheral rim;

15 Figure 5 is a further variant of Figure 3 wherein
the sealant disc rim has a lip; and

Figure 6 is a side cross—seétional view of the round
of Figure 1, modified as in Figure 2 in its expanded state
after firing.

20
DESCRIPTION OF THE PREFERRED EMBODIMENT

In Figure 1 a prior art training round 1 is fitted
with a light weight projectile 2 at the forward end of a
‘telescopically expanding casing 3. The casing 3 has a head

25 end portion 4 with a primer 5 and a chambering end portion 6
also sometimes referred-to as a sabot 6.

A central passageway 7 extends the length of the
chambering portion 6 of the casing. At the rearward end of
this passageway 7, a transverse wall 8 pierced by an orifice

30 9 closes-off the greater part of the passageway 7 defining an

inner cavity 10 between the wall 8, a cylindrical sleeve 11 on



this passageway 7, a transverse wall 8 pierced by an orifice 30 9

cl oses-of f the greater part of the passageway 7 defining an inner cavity
10 betweavObdhiessoml | 8, a cylindrical sleeve 11 on 5 WO OR¢1/836601271

PCT/ CA01/ 01271 the head end portion 4 of the casing 3 and the actual head
end 12 itself. Propellant powder 13 is present within the cavity 10. The
transverse wall 8 termnates along its outer 5 periphery against the inner

side of the gheengadlendhorlieeve olltﬁét@é]§|§n§03 QMR ke acpakli pAaaf ehdie
rearward extent of the chanbering portion 6. An indented region 14 forned
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15 on the slggve 11' and functions to limt the 10 telescopic expansion of
the casing 3. In the prior art, the orifice 9 is covered by a frangible
membrane 16 to prevent TSI $EGREVELEM Mdedhi hgterBingEeperlang 1S | AUEsHur e

2, the transy 8 28h #I ﬁaf‘ﬁéta\fh@'llrﬁ‘féiegld%5ofegﬁésslje7e% th anraanyi geveeat
24 formed |n orifice 9 of Figure 1. A sealing disc 18,

pref erably 011 ﬁééﬁnﬁént‘—op@‘{’ﬁﬁ%&@ @ Ao ofthihica rpREIRLSI 6HCEDLt &t the
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choke hol e 20 covere a frangible rane he outer
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t he chanberlng portion I'ng disc nove W respect to the
sl eeve 1l0astehescapinge3pagBion| e§cbpecabbyngxpands under the pressure of

333628 evolving fromthe Rigpellant ppwderyl3. . the quter;gi rguaterentdal

frangible membrane 16 to prevent moisture from reaching the
propellant 13.
In Figure 2, the transverse wall 8 has an enlarged
15 recess 17 with an annular seat 24 formed in place of the
orifice 9 of Figure 1. A sealing disc 18, preferably of
resilient polymeric material, has a protrusion 19 that
interfits with this recess 17. The sealing disc 18 has a
centrally located choke hole 20 covered by a frangible
20 membrane 21. The outer circumferential edge 22 of the sealing
disc 18 is dimensioned to effect a tight sliding fit against
the inner surface of the sleeve 11.
On firing, the chambering portion 6 and sealing disc
18‘both move with respect to the sgleeve 11 as the casing 3
25 telescopically expands under the pressure of gas 28 evolving
from the propellant powder 13. The outer circumferential edge
22 of the disc 18 contains such gases 28 from leaking-out
through the transverse wall 18/sleeve 11 interface.
In this manner a improved training round with more

30 reliable performance is provided.



22 of the disc 18 contains such gases 28 from | eaki ng-out through the
transverse wall 18/ sleeve 11 interface. In this manner a inproved training
round wi WO nwisse6 30 rel i abl e perfornmance is provided. 6 VErD2ZALBBRGI

PCT/ CA01/ 01271 In Figure 3 the outer circunferential edge 22 is nodified
by a thin, axially extending rim 27 that extends between the chanbering
portion 6 and the inner wall of the sleeve 11. This rim 27 elimnates

direct contact betwegn khe,deoyt e end, ol t Do, LhaRSKERER YR and the
e Sea

sl eeve 11, further |rrpro§| ng th ere etween fgure 4 a further
enl ar ged @il bt e@df bF; gurehBn, i sxshd)iw wirdregidincher ¥ n2 27 tred sexstrends i t

| ocking 11,2000 cibe anee.odge ol 106, QUUELaTLAL27 LhAt \engages widh a
b5 ghPReTed ol i HRRLphe o

10 C|rcular ange ere end 39 ering portion 6.
The snap- f$le¢vep 1216 sélzmrsescmhé7seahmmgatiescd18etb coheachapbevesy tHorti on

6 and ni k eth { nthe Ie and
chanbe:%l ng(mpl)%r i on 6&';Jl %r%r%e fr ee(‘:NzTSL %gdog}? ng %‘éez P écﬁ
15 18 has :angnatplrﬁgtthepséﬁl orh¢hebothesnri m 27 that engages vvlth a

circular flange 35 op, tlpia cha erlg& o%%leonjhﬁfg%cge\%er arts tge}tb%ggfge to
erti r

secure the disc 18 centra yto s the
prot rusi onid 9sloowh hehseal h ngheli sim 28 laand 4 ewress- At |erda}ttmgr13:r§vm&mwal I

2" protr ustan ETEoWRIPR igur o5 R nEFR 1Y FEOAEe SHRE Db Redbe 38

of thelo CIdsi:ﬂd:taIafl ﬂ]l]gﬁgé53iSSoﬁOﬂhéa|ﬂe)arbia‘tteﬂ leed 3@ assitHe i thddi®ering
installation of the se on_ the rearward end_39 of .25 the

chanber i nPPortPBre - es§ PPnS% fﬁpl% meFHRe e sealing disc 18 to

the chamberlng portion 6 and minimizes the gas leakage that
may occur between the sleeve 11 and chambering portion 6.
In Figure 4, because the outer edge 22 of the disc
15 18 has a snap-£fit lip 26 on the outer rim 27 that engages with
a circular flange 35 on the chambering portion 6, these parts
interengage to secure the disc 18 centrally to the chambering
portion 6. This makes the protrusion 19 on the sealing disc
18 and recess 17 in the transverse wall (or their converse)
20 redundant as positioning means. A disc without such a
protrusion is shown in Figure 5.

Further, in Figure 5 the outer edge 38 of the
circular flange 35 1s conically bevelled to assist in the
installation of the sealing disc 18 on the rearward end 39 of

25 the chambering portion. The sealing disc 18 may have a
complimentary surface 37 that lies against the conically
bevelled edge 38.

As another further optional feature shown in Figure

5, rim 22 of the disc 18 has an optionally ramped flange 36
30 that lies against the inner wall of the sleeve 11, extending

in the direction of the cavity 10. Pressure from evolving gas



conplinmentary surface 37 that |lies against the conically bevelled edge 38.
As anot her further optional feature shown in Figure 5, rim22 of the disc
18 has awoprisse@l |y ranped flange 36 30 that |ies agai nBCTACRe/dmNEr Wal
of the sleeve 11, extending in the direction of the cavity 10. Pressure
fromevolving gas 7 WO 02/18866 PCT/ CA01/01271 wll press this ranped
flange 36 against the inner wall of the sleeve 11, additionally securing

agai nst gaskeakagess iy i %@Ceg% Itég nl%ogladggai vpdhs AepiLhed 1SRewng

t he chanbering portion 6 tel al Iy expanded fromw thin 5 the sleeve
11. The nenbilesv¥eldlhasdddpionadlundecurhagprgssnrt gasexpakddng gas 28.

The projectile 2 has ep.fjred o] b f.th 5 gHown)
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pl astic Suchas polyoxymethyl ene” acetyl and sol d in € VEersi on under the
trademar k DBErBEbMie JFhi sxpmtdinalgapersn t Sheheropedr Ahe Ataobeen Ategdal |y

1ol ded |t och eyl PRE! LA 26 19 Thg Rhaber Lo natsten 1Y Beqolagms
and zinc al tegselAipgeteroegh neterdlaikd fodez dcamd |ant m=0n toaissiang wagpper ,
?ngznun]angeg%ggﬁskungsold undenSthmbEaad Zotganﬁ_"Zggak" EéetheiNew
y Zinc P16t SRBRFF&PEeyS LUMEERY PRetEBaFFRGSH §E 1BECSATBR
fitted woto1s 3InS€hemindensddwirthian guter diameter of 0.330 inches,
providing an The sealing disc 18 1is preferably made of a
polymeric plastic such as polyoxymethylene acetyl and sold in
one version under the trademark DELRIN™. This material
permits the membrane 16 to be integrally molded into the
15 sealing disc 18.

The chambering portion may be of any material that
requires supplementary sealing, particularly aluminum, zinc
and zinc alloys. A preferred material 1is a zinc alloy
containing copper, aluminum and magnesium sold under the brand

20 name “Zamak” by the New Jersey Zinc Company of New Jersey,
U.S.A.

The sealing disc 18 can be fitted into a 5.56 mm
round with an outer diameter of 0.330 inches, providing an
0.0025 inch interference fit. The preferred embodiment of the

25 Figures has been built with a circular flange 35 of 0.150
inches in width and 0.100 inches thickness. The protrusion
extends 0.050 inches out from the annular portion 25. The
choke hole was 0.023 inches in diameter and the membrane
thickness was 0.0035 inches.

30 With the rim 27 added as in Figure 3, the rim 27

protruded 0.080 inches from the circular flange 35.



0.0025 inch interference fit. The preferred enbodi nent of the 25 Figures
has been built with a circular flange 35 of 0.150 inches in width and

0. 100 i noves2/198s€kness. The protrusion extends 0.050 i nchewCaat/oR2rom t he
annul ar portion 25. The choke hole was 0.023 inches in dianeter and the
menbrane thickness was 0.0035 inches. 30 Wth the rim 27 added as in
Figure 3, the rim27 protruded 0.080 inches fronlthe circular flange 35. 8
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CONCLUSION
The foregoing has constituted a description of
specific embodiments showing how the invention may be applied
and put into use. These embodiments are only exemplary. The
15 invention in its broadest, and more specific aspects, is
further described and defined in the claims which now follow.
These claims, and the language used therein, are to
be understood in terms of the variants of the invention which
have been described. They are not to be restricted to such
20 variants, but are to be read as covering the full scope of
the invention as is implicit within the invention and the

disclosure that has been provided herein.



di scl osure that has been provided herein. 9 WO 02/18866 PCT/ CAOL/ 01271 THE
EMBODI MENTS OF THE | NVENTI ON I N VWHI CH AN EXCLUSI VE PROPERTY OR PRI VI LEGE
| S CLAI VEUD AREBSRIEFI NED AS FOLLOAS: 1. A tel escopically expandangoeartri dge
for use in blow back operated firearns conprising: 5 1) a casing with a
head end portion including a cartridge head end fitted to a sleeve with an
inner wall; 2) a prinmer nounted in the head end; 3) a chanbering portion

or [Sabotl " 138! ShvERYIrNIRY I0R0 k0 TRVERTABAC I8N duTRMARe ghicgist §@ head end,

and a rearwar escopically interfitted wth said sleeve; 4) the
casi ng and PROPERTYe ORniERI VA LE@H tIyp CHATIMEONARENDEY I§ED &polFPe80dR :firi ng;
15 5) the sabot conprising a central |ongitudinal passageway extendi ng
fromits forward end to its rearward end to allow for gas to escape from
the cavity. charact @& izetebyop2Gably aespandigadi seroveddyi figrt hese eanwar d

end of the 1%%%%@:?&&%’1?6%%6tf%:;e\%;:]:%sa.tcoin&;%i%ii gu_m‘ erential perineter a

seal i ng corl?t act w eve erein € seal’'ing disc is pierced by a
central shole tolall ow theingl easehofa gasaevokuingedériohomi thiciudiemg a

carty19ge £201 10 200ahe. 0 LS L BelcBRSRRORYEN ARPT U LiD1rRer

protrusion fornmed i nwatfld;rearward end and said sealing disc conprises a

conpl ementary dE%C a primer mounted in the head end;

3) a chambefing portion or “sabot” said cavity having

10 a forward end, remote from the head end, and a
rearward end telescopically interfitted with said
sleeve; '

4) the casing and sabot defining a cavity for
containing gas evolved on firing;

15 5) the sabot comprising a central Ilongitudinal
passageway extending from its forward end to its
rearward end to allow for gas to escape from the
cavity;

characterized by:

20 6) a sealing disc overlying the rearward end of the
sabot, extending to form at its circumferential
perimeter a sealing contact with said sleeve

wherein the sealing disc is pierced by a central hole to allow
the release of gas evolving from within the cartridge casing

25 into the longitudinal passageway upon firing.

2. A cartridge as in c¢laim 1 wherein said sabot
comprises a recess or protrusion formed in its rearward end
and said sealing disc comprises a complementary disc
protrusion or disc opening interfitted with said sabot recess

30 or protrusion to position the sealing disc on the sabot.

10



protrusion or disc opening interfitted wth said sabot recess 30 or
protrusion to position the sealing disc on the sabot. 10 WO 02/ 18866

PCT/ CAOLMQO 8718886 A cartridge as in claiml or 2 wherei n BCTICADEXIRENS
fromthe outer circunferential perinmeter of the sealing disc tolie

bet ween the sabot and the cartridge sleeve. 4. A cartridge as in claim3
wherein the rearward end 5 of the sabot carries a circunferential flange

and said rim carries golipsbiglan0nges W hhosas daldAlge LR 8xpoARsf it
5. Acartridge as in claim4 Wwherein the circunferential flange has an
out er edgefrbat the cwfkerakiycundeskhedalopesdaetert hé sheal srgldhgcdiAcsai d

snap-fit 18 ¢adagenealy GuoAGAntrLAge as Lo ELalmLoulereln the sealing
disc has a conpl ementary shaped surface tha i 'es~agai nst the conically
bevel | ed edge. 7. A cartridge as in clains 1, 2, 3, 4, 5 or 6 wherein 15

f

the sealing disc conprises_around its auter circunferential L] a
rearmardlyg'directed sggfﬁﬁédﬁﬁaﬁaethSEa%@agsWﬁééggﬁsgh?hgeﬁgﬁgFgﬁéﬁﬁ o]
the sl eéveoflthe sabot carries a circumferential flange and said rim

carries a lip that engages with said flange with a snap-fit.

5. A  cartridge as in claim 4 wherein the
circumferential flange has an outer edge that is conically
bevelled to receive the sealing disc in said snap-fit

10 engagement.

6. A cartridge as in claim 5 wherein the sealing disc
has a complementary shaped surface that lies against the

conically bevelled edge.

7. A cartridge as in claims 1, 2, 3, 4, 5 or 6 wherein
15 the sealing disc comprises around its outer circumferential
perimeter a rearwardly- directed sealing flange that bears

against the inner wall of the sleeve.
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