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ASSICNMENT

I WILLIAM H. GREHIL.. of 1102 Hoop Pole Road, Guilford CT (6437, as an
employee of OF. MOSSBERG & SONS. NU. (heremafter sometimes "MOSSBERG') a
corporation organized under the laws of Connecticut, having its principal place of Fusiness a: 7
Grrasso Avenue, North Haven, C'T 06473, have helped develop for MOSSBERCGH witl an "outs de
mventor” named Vincent Batiaglia, an "INERTIAL CYCLING SYSTEM FOR HREARNST
(heremafter “INERTIAL CYCLING SYSTENMT) described in the draft of a 17.S. 1 tility Pat:nt
Application (copy attached as l-xhibit A and related technology (hereinatier "NITROGC N
CYLINDER SYSTEM™) comprising a ncw scmi-automatic firearm that utilizes a nitrogen ;.as

¢y linder to eycle various sizes of loads of ammunition without the need for action bars or a forv ad

gus sy stem. In consideration of One Dollar ($1.00) and other valuable consideration. tae receipt of

which ts hereby acknowledged. to me paid by VIOSSBERG, 1 hereby assign to MOSSBERG its
successors. legal representatives and assigns ail rights, titles and interests that 1 may have to he
TINERTIAL CYCLING SYSTEM ™ and "NITHFOGEN CYLINDER SYSTEM " invention(s) as «a
possible co-inventor, and I hereby request the Commissionerof Patents and Trademark: to issue ¢ nv
[ctters Patent which may be granted on said invention(s) to MOSSBERG, its successors, 12 ral

representatives and assigns.

And | further grant to O.F. MOSSBERG & SONS. INC., its successors, L ral
representativesand assigns. the right to claim tor any foreign application(s) for said iny ention(s: he
full benetit of any international agreement betw cen the United States of America and any foreian

country or countries.
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And I hereby covenant and agree, for myself and for my heirs and |:gal
representatives. to execute any utility, continuation or divisional application ot the applicatin 1(s)
above-identified. any proper applications for reissue of patents resulting from any ot said orig.i1al,
utilitv, continuation or divisional applications. anyv additional oaths that may be rcequired 11 the
aforesaid application(s).any papers necessary to protect said invention in foreign coun:ries. and iny
preliminary statement required in interferenc: proceedings in which such applications may be
involved.

Signed and sealed in duplicate this lj géy of \_/ELI'L‘ & ,1998 at

/ )
Sk T A iJ_r__LJ: o

oy [ L
_é{_,kf_//’& N r(ym;_{ﬂ A
WILTL.IAM 1. GREHL
On this /‘?ﬂ day ot'l@;& ___,1998, before me appeared WILLIAM H.

GREHL. to me personally known. and acknowledged that he executed the foregoing Assigniii 2nt

a- his free act and deed.

)

ﬁ%@i?%@
Notary Public
My Commission Expires:

[98013X08] My Commission Expires September 30, 2002

(v
L}
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INERTIAL CYCLING SYSTEM FOR FIREARMS

Background Of The Invention

___This _application_ is _:elated _tc U.S. Seria.. _No.

(Ettorney’s Docket No. BTG 10200) entitled SAFETY AND BOL"™

ASSEMBLY SYSTEM FOR FIREARMS by Vincent P. Battaglia and

William Grehl filed c¢cn even dats

“herewith.

1. Field of the Inventio

The present invention relatss to gun operating systems
ard in particular, t & qun opezating system for a shotgun
wt.ich incorporates a safe:y and inertial r=coi. and

accumulation systen.
2. Description of relatec Art

Operating systems for shoz-guns and other type 27 long
Juns, such as rifles, have lorg used springs in cornnection
with rec>il systens and c¢perating systems. Howszver, the
recoll reduction systems were generally awkward stand alone
systems, and the gun operating svstems that relied on simple
me:chanicel springs did n-t operate quickly enough
particulerly to adapt to d fferent chell sizes. “ven those
systems  “hat use 31 combinat:on reccil/operating nechanism,
such as disclosed ir U.s5. Patent No. 5,279,202, cannot be
efficiently tuned to ccntryl the forces of recoi. ani bol:
oreratior.

It would be advartageous to produce a gun operating
system which 1s able to obverate more quickly and also no:
werk at odds with tle zont ¢l +f recoil of the gin. Such
dSreratince system should be a:tle to ne efficiently tuied to
centrel  the forces f recti. and lolt operatior,= have a

center of gravity wlich a.des the shooter and ke able to

BTG 1C10f¢
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accept shells of a wvariety c¢f lengths. It would also be

desirable to produce such

3_gqun which employs ar _improved

safety _system _and which prcvides for rapid and _racile
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disassembly of the boit slic _without removing the operating
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system f zxm_t_h.@_j,un .
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Bearing in mind the rroclems and deficiencies of the

or art, it is therefore an  ¢dject of the present

invertion to provide a conbisec bolt operating and recoil

system which 1s abls to 2:f’iciently abscrb recsil which
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widing for quick ard e«fficiert bol: operation.

I= 1s another object =-f the present invention tc
wide an operat:ne systom whilch operates more quickly
ough the firing -y le.

It 1s yet anott:r obj:c 7 the present invention to

vide & gun operaling s sten which has an advantageous

nter of gravity for the slcooter.

A further object of th: inventicn is to provide &+ gun

rating system which iroccrporates  an improved rafety

“tem.

Lo Llboos 3, still further cobject of the dnvention to
vide a gun opereling systen wiich permits disassemcly of
~bolt slide withcut remcv.ng the operating system from
gun.

4
Stil  other objects &end 3idvantages of the invention

.1 1n rart be obvi us ani «il! in part be apparent from

speciiication.

Summary of the Invention

The above and otrer orcjeccs, which will be arparent to
se skilled in tr.. art. zre¢ aci.ieved in the present
ention which in 32 -irst .spec: reluates to a gun orperating
tem ccmprising & bo.t 31 4= movable between a «losed
ition prior to firing c¢f thke gun ard an open position
er fir.ng of the gun and a link operatively correctaed to

Folt slide and m.vable tiercwitl . An idnertial recoil

12100
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assembly 1s operatively cornected te the link, tne recoil
as-embly comprising a housirg, & first spring havirg & first
and & second end, ant a second =oring having a first and a

second end. The firs® sprinag 1¢ movible within thke hcusing

5 berween initial‘and deformec positions in a first direction,
and the second spring is movasle withidn the housirg between
in:.tial and deformed positizns; in a second direction. The
first spring has a spr.ng de¢formation rate higher than a
spring deformation rate f the second spring. The first and

1) serond springs are operatively located in series withkia the
recoll assembly; housirtg. Lo r“iring of the gun, the bolt
s1.de is adapted tc nove t¢ the oper position and the link
ls adapted to initial.y defcrr the fi-st spring in the first
direction and, subsequently, the first spring is acapted to

15 return to an initial position end mecve the link and ceform
the second spring in tne sec-ni direction.

Preferably, the hcousiang of  the recoil ascembly is
tocatad 1 a gun storik, the second ead >f the first spring
I's oparatively connected tce th: J:nk ind to the first end of

20 the  second spring, «<ad the fir-t and second sp-ing: are
peratively connectad in seri:s with.n the recoil assembly
wusing.

[r one embodim-nt, NeE first spring compris:s a
mechanical spring having a deformat on rate sigrificantly

25 iigher than the deformation rate of —he second spring In
incther embodiment, the f(ir:- spring comprises a gas spring
.aving a deformaticr rate sigrificantly higher thar the
feformaticn rate of rthe s:z01d spring. In yet another
embodiment, the first sprin: ¢omorises a mechanical spring,

30 :n¢ further includes Jas Spring operatively contected in

sries to the mecha ical spring. The second cprirg is
sdepted to deform & reater distance than the first soring

ipcn Jirirg of the ¢urn,

BTG 10100
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Preferably, the link ccmprises first and second members
cornected by a pin anc rotatable with respect to each cther.
The link may compriss first and second link members, the
first link member pe:.ng op2aratively connected to the bolt
slide and the sécond “ink memker being operatively cconnected
to the first spring, and firther include means for rigidly
connecting the seccnd link metker to the first spring when
the first spring is in the ir:t:al position., The link may
1l¢o comprise first <nd seconz (ink members connec:ted by a
»ir, tne first link menber bkeirgg operatzively conaected to
the opolt slice and tre  second link member operatively
cornected to the firs: spriayg, the second link merber being
ricidly connected t> the fi-*st spring when the first spring
is in the init:zal po>s:tisn. The link may further includeing
1 gulde member heav. 1g an ooening therein in  operative
or.tazt with the f.r:t end o’ t:ne first spring, +her:in a
portion of the secona link nenosr is rigidly secured within
"he opening of the gu.de menne s when the first spring is in
“he 11itial position.

The system may f.irther :n-lude an inertial mass mcvable
ln the housing betweer the first and second springs

[r a related asp::ct, tle oresent invention relates to a
un operating systen comprisin: & bolt slide movable between

‘lesed position prioor to f . ring of tne gun ancd an open
pdeltien after firingt <f "he gin eaad a link opereatively
sormecsted to the bo.t sl: de an: movabie therewith. There is
slen provided an  inertia. recoil assembly orperatively
ornected to the [ 1Lrk, the: recoil assembly comprising a
housing located witnin a gui. 2ok, & first spring having a
“Lrst and a second end, and a soczond spring having a first
M a second end. The first srring is movable within the
wusing between init:al are co2” rmed positions ir a4 first
firec.lon, and the .ecnd s-riwg s movable withir the

wousing between initi ol nid d:frmed positions in a sacond

BTC 10100
PATENT

REEL: 9708 FRAME: 0496



W

21

[ANS]
U

W)

di-
ra-

the

Dpe

nov

ope

the
1ol
f

DO

=t
s

fir

noy

Jur.

A

npe
non
rec
P
liv
~he
D08
3de

nov

men
2AC
TOL
e
e

cir

BTC

-‘)-

ection, with the f.rs:- spring having a spring deforration

e significantly higher thar a spring deformation rate of

second spring. The f.rst and second springs are
rative.y locatec 'n series withia the recoil assembly
sing, the secondl 2nd of the first spring being

rative.y connectec tc¢ the _in< and to the first ead of

second spring. Ar. lrertia. mass 1s movable i1 the

.sing between the first &end second springs. Upcn firing

tke gun, the bolt slide i: &adapted to move to the open
ition and the lin- = depted to initially d=2forn the

st spring in the rir=t 1di1=2crion and, subsequently. the

st spr.ng 1is adaonted "o return to an initial positicen and

e the link and deform the second spring in the cecond

rection.

Iri another asrec', the present invention relazes to a

operating system compricin: a boli: slide movable between

‘losed, locked position pricr 2 firiny of the gun and an
'n, unlocked posit:on a'7er Ziring of the gun eénd a
able rz2coil assembly for oosrating the bolt siide upon

01l of the gun immediatelv =sfter firing. L nk means

ratively connect tle bolt :¢lide and recoil assembly, the
k means being adajted t> remain essentially rigid when

bolt slide is .n the ¢ »ysed, locked and open, urlocked
iticns, except immedizte.' af-2r firing when th= liak is
pted to permit flexibi itv n « direction rormel to
ement ¢f the recoi! assem:1l.

Preferably, th= .irk msai1s comprises first aid second
bers connected by a pin enc rotatable with respect to
N other. The firs® 1lin< wember may be operatively
nected to the bclt slide a~d the second link mambe: may
operatively connacted to tte recoil assembly. Ther2 may
further included n-ans for rijidly connecting tnhe second

k member to the 1e »il assennly,

10100
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The link may comprise “izst and second link members
connected by a pin, the first link member being operantively
connected to the bo.t sl:de ard the second 1link nember
operatively connected tc the recoil assembly. There ray be
further jncludea a guide menber havirg an opening “herein in
op:rative contact withk tie <cecoll assembly, wiherein a
portion of the second link memter is rigidly secured withir
the opening of the guide membzr when the recoil assembily 1is
in ar initial positic:.

In yet another aspect, tle present invention relates tc
a gun safety system ompris.ny a bolt having ar opening
therein for a firiag pin, :he zclt nheing movable between a

first positiorn prior to firiny of the gun and a :second

position after firing of the ¢un. A firing pin is slideable
#i'nin the bolt to st ike a ste | in the gun, the "irirg pin
e ng movable betwzer & f:rs: yposition whereby tle 1iring
pi is  @ligned with the ctpoenirg ead capable of s iding

moement to strike the she 1| and a second positicn whereby
*h- firirg pin is c¢it of a igrment with the openiny and
inapable of sliding novemert tc striize the shell.

The system may xnclude f rst means to slide the tiring
ti. eway from the shell and s:cord me:ans to move the firing
vl from the foirst to the secco-d nosi'ions.

In & related aspect, the invention provides & gun

sarety system compriszing & boylt having an opening tlerein

fo: & firing pin, tre bol: eing movable betweer. a first
po.ition prior te fi-in: o :he gun and a second position
1f er firing c¢f the un an: = firiry pin slideable wvithin

“he boiz r£o strike a shell In the gui.. The systen includes
spiny means for urg:ag the rt:r:ng rin away from the shell
e pilsit - ve displacerent means tor moving and rete:ning the
fi:iny pin away fror the =h2:11 when the bolt 1s 11: the

second positior.

TG 11100
PATENT

REEL: 9708 FRAME: 0498



The present 1invent-on is particularly adapted for use
in & shozgun, rifle or othe:r <¢in hiving a barrel, tarrel
extension and stock rfor resting against a user's shoulder.
Th 1nertial recoil assembl; nmay be 'oused in the stock and

5 is adapted for'semi*:utomaTLc operation to repeatedly open

ani close the bolt sl:de upcn fir .ng.

Brief Descriptioa of the Drawings

The features c¢f ~he inveiticn believed to be ncvel and

10 the elements characteristic ot "nae invention are set forth

wl~h particularity in tlte azp:nied claims. The figures are

for z2llustration purposes ¢nl, and &re not drawn tc :scale.

the :nvertion itse.f, however, t>th as to organization and

methcd of operatior, may best ke understood by retererce to

15 th: detailed descripfiorn whicyr fillows taken in ccnjur.ction
wilth the accompanying drawirgs in which:

Fig. la is a sie =2levatiorxl v .ew 1in cross-section of

the karrel extension :ortior ¢7 a first preferred shctcun of

th present invent.or at tie time that the bolt =ni slide

20 ar: 1n battery positicn tefcre firing.

Fig. 1b is a side elevationel v.ew in cross-csection of
th:- stock portion of the Zirst preferred shotgun of the
present lnvention at the rtine tha: th2 bolt and slide :re in
ta'tery position before firing.

25 Fig. 2a is a sia2 elevztiorsl view in cross-cection of
thr barrel extension jort-zor ¢ e enbodiment of Fig. la at
the time that the fir:ng pir s-rikes ‘he shell primer.

Fig. 2b 1is a sic2 elevztion.l v.ew in cross—-cection of
the .stock portion of the enboidiment »>f Fig. 1b at the time

39 thutvthe Jiring pin strizes th: s'ell primer.

£2g. 3a 1s a s1¢: elevat .onel view in cross-sectiosn of
the barre. extension jort:or ¢f the emnbodiment of F:g. la at
thee time that the slide s in the forward position

rmrediately following igniti-n.

8T 10100
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Fig. 3b 1s a side elevational view in cross-section of
the stock portion of the enbediment of Fig. 1b at the time
that the slide 1is in ths forward position irmediately
following ignition.

5 Fig. 4a is a sice elevationzl view in cross-section of
th- karrel extension portior c¢? rhe embodiment of Fig. la at
the time that the slide :s reginring to unlock.

Fig. 4b 1is a sic2 elevaztional view in cross-csection of
the stock portion of the enbodiment o»f Fig. 1b at the time

192 “hat the slide 1s beg.nning to unlock.

Fg. 5a is a sice elevztiorel view in cross-section of
th barre. extension jortior c¢i the emnbodiment of Fig. la at
the time that the slile :s 1 “he ful! unlock position.

Fig. 5b 1s a sice elevzt onel view in cross-section of

15 the stock portion ¢f the enbodimant of ¥ig, 1b at the time
thet the slide is in the full :nl.ck jyosition.

Fig. 6a 1s a c:¢=» elevat ornal view in cross-section of
the barre. extension jortior ¢f ~he embodiment of Fig. la at
the time that the tc t and slize ar. in the full reasrward

2) oosition,

Flg. 6b 15 a side elevit oral view in cross-section of
Lhe stock portion c¢i the enbo-irent of Fig. 1lb at the time
that the bolt and s.i:2 are in tne full rearward positicn.

Fig. 7 is a side elevational view partially in c¢ross-

25 sectisn showing the stock in2-rtia spring portiotr of the
oresent invention in tne batte-y position.

fig. 8 1s a sectiona.l view 3.ong line 8-8 of F._gJ.

f1g. 9 1s a sectionel view :.ong line 9-9 of F. .

fig. 10a is & si:e el:=veion.l view, part_ally in

30 ‘ress-section, of the redrward pcrtio: of the bolt zng slide

issembdly in the recziver of rtte jun depicted in Fijy. 13 and
Fig. 10b 1s a cross-se:t:onal view along lines 1Cb-10b

of Fig. 1Ca.

BTG 10100
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Fig. 10c is & side
cross-secztion, of a portion
tne slids to the lin«< depict

Fig. 1lla is a s:de eleve

twe barrel extens: or portic

0! the present inver:ion at
are 1in kattery positior bet

position shown in Fig. la.

-10-

€ _evational view,

-f the

pa-tia ly i-
letachable cornection of
el in Fif. 10a.

ocnal view in cross-section of

nn ¢ a seccnd preferred :shotgur
the time that the bolt anc slids
o-e firing, corresponding to ths

Fig. 1lb is a =:de eleve=:cnal view in cross-section of
the stock portion ¢f the sccond preferred shotgun >f ths
present 1nvention at the t me that tae bolt and s .de are i-
battery position nefore tiring, corresponding to thsz
p sition shown in Fig. Ib.

F1g. 12a is a s:de =lawven:onal siew in cross-section of
tre embodiment of Fig. 11: corresponding to :the fire:
porsition shown in Fig. ‘a.

Fig.>12b is a side elevenisnal 7iew in cross-section of
te embodiment of Fig. Lk, correspending to the fired
position shown in Tia. Oh.

Fig. 13a is a side elevetional 7iew in cross-section of
tle embodiment or Fig 114, corresponding ol th=
accumulation positior shown i1 Fig. -a.

Fig. 13b is a s:de elevational 7iew in cross-section of
the embodiment ot Fig 110, corresponding s th2
accumulation positio: shcwn i1 Fig. ‘b,

Fig. lda is a s:de elc¢vational view in cross-section oF
the embodiment of Fig. 11¢, corresgonding to the stert-to-

uarilozk pasiticn shown in Fiz.

Fig. 14b is a s:de elen

the embodiment of Frg. i,

arlock position show . in Fij.

15a

embcdiment of

Fig. is a s.de eler

the

Fig. 1o

i locked position shewn in @

BTG 1010C
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rat.ional view 1in cross-cection o~
corresponding to the start-to

q-

ratlconal riew in cross-cection o
a, corresponding to the fullv
ig. Pa.

PATENT

REEL: 9708 FRAME: 0501



Fig. 15b is & side elavational view in cross-—section ct
the embodiment of Fig. Llb, corrasponding to the fully
unlccked position shown in ¥Fig. bb.

Fig. 16a is a s.de elevezional view in cross-section of

5 the embodiment‘of F g. li¢. zorresponding to the bclt open
prsition shown in Fig. ca.

Fig. 16b is a side elevetional riew in cross-section of
tle embodiment of Fig. 11F, corresponding to the b>lt open
pcsition shown in Fig. 6b.

L) Fig. 17 s a sice =2levaticnal v .ew, partially ir cross-
section, of the combine: accumu.ator spring means comprising
a mechanical spring and a nit o3en gas cylinder sprirg.
Fig. 18 is a side =levaticnsl v.ew, partially in zross-
section, of the stocyx and trigagsr portion of the preferred
i Jun of the present inventicon nzorporating the combinaatior

accumulator spring means of Fi1g. 17 _in the battery position.

Fig. 19 is a :zrcss-sectiora. view along lines 1919 of

Figy., 18.
Fig. 20 is & :riss-secti-nal vinsw along lines 20-20 of

20 Figy. 13,
1-21 of

A% ]

Fig. 21 is a criss-sectisnal view along lines
Fig. 13.
Fig. 22 1s a side elevation-l v .ew in cross-section of
th. stock portion «@ thne cur of the present (rnvention
25 noorporating only a nirtrgjen gas (ylinder sprira as the
accumulator spring.
Fig. 23 1is a cross-secticnal view along lines 23-23 of
Slo. 22

-

Flg. 24 1s a croas-secl icnal view along lines 24-24 of

Flg. 25 1s a crc s-sec' icne. view along lines 25-'5 of
Lo, 22,

Description of the Preferred Embodiment (s)

TG 10100
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In describing tre prefe:red embodiment of the present
rvention, reference will ose made herein to Figs. 1-25 of
trhe drawings in which like nimerals refer to like features
of the invention. Featires of the invention ar= not
necessarily sho@n to scale n the drawings.

Battery Position - Figs. la ard b

One embodiment «f the preferred shotgun of the p-esent
wnvention 1s depicted in an iniz:al josition in Figs. .a anc
lk, and in Figs. 7, 8 and 9. .n whicl. the bolt and slide are
in battery positior with th: sh2'1 lcaded, immedia-ely prior
tc firing.

The shotgun 29 .ncludes barrel 24 at the frcnt «f the
gun and stock 50 at the rear ¢ the qun, The terms front
anl rear as wused nerein conrorm to these direc:ions.
Reirward of the barrel, barrel extension 26 within receiver
30 has disposed within 1t & moveable bolt 42 and bho.lt slide
36 mecharism for accepting ard firirg & shotgun shell 100.
Th= beclt slide moves on triclis within the receiver ard the
bolt 1s secured tc the bo t slide. The bolt ircluces ar
in-egral bolt lock 4& which entends upward into window 84 of
th2 barrel extension and lcck: the bolt in place. $1 .dable
wizhin bclt 42 is a spring retun fiat firing pir 44 whict
nas a lock/unlock slet 32 vhich slides forward and rearwarc
absut bolt cam pin 8 . Th> loci/untock slot in the “iring
pln extends horizontally in t-e forwiard section and eitends
upward at an approximately 4! degree angle in the rearwarc
se:tion. Bolt 42 also con:a 15 locih/unlock slot #3 1n the
same configuration ar i the souition depicted for lozk/unlock
sl.t 32, In Fiz. 13, th: 1two slots 82 and 3. are
roincidental, 1i.e., n the same porition as seer in side
view, altnough, the f.:ring pir nay mcve independent Ly ¢f the
ro.t. A compression sprine ¢35 around firing pin urges the

spring rearward away 'rom tte sre (1.
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Also shown 1in ®ig. la 15 the trigger group o fire

centrol mechanism 3Z cempr.s:ng trigger housing 3Z, trigge-:
34, hammer 28 and nammer 3yring 8t When trigger 34 i
mcved rearward, it r=lease: !ammer 28 which urged by sprinjg
8+ pivots arouhd, a pin 9z suca that the hammer face 29
strikes the rearward portion of the firing pin 44-— (Fig.
2a) Hammer 28 passes fthrcugh a slot in 1link 22, which
ccnnacts the bolt to the irertia. recoll assembly, discussed
firtner below.

Befure firing, «lide -6 is also separated fronm the bol:
by gap 46, preferally a Jdistance of approximat=1y 0.20)
ir chas. {See als: “ig. 1Ca ) The reason fcr this
separation 1s to pe:rmit & celay iv accumulatior of force
Wwithin tne operating system, a3 wiil be explained i1 more
detall below. Within rece:vazr 30 in the main body »>f the
stotjun, an elonga<te: detacha-le link 22 extends ketween the
rearward portion of @ lide 356 aaa the inertial system within
tle stoc< 50 portinr of tie shotgur . As discussed above
l:nk 22 has & slot “hroug: ite mid-portion to p-rni:. free
mc vement of hammer 2+,

As shown in Figs. 10a, 190b and 10c, the bolt 42, slide

3¢ assembly is adapted fcr facile and rapid disassembly o
l:nk 22. Link forwa:i ence 223 5 secured by pin 138 t> bol-:
s-ide 36, which pin may ke attached to either thie: sl.de o
l:nk, buz is preferasbl,) seired to the link as shown. A4
sinot 135 extends upw:rd and 1earward in slide 36 to receive
pin 1383, (Fig. 10c.) This configaration acts -o> ypreven™

mcvement of the pin from the slot curing rearwari movemen:

>t tne bolt slide. ‘I1 th: »in 1s Zo ne attached =c¢ slide
3¢, then the slot w:uld be located in link end 70a.: The
cearward end portion 13b »>! slidalle support member 132,
oraferably corpris:ng a leaf spring, is curved to .~onfsrm to
ir 1 nold link end 22: wizh o1n 138 in position in slc- 135
Tre forward erd 130a »f springy . 2 forms a detent with shaft
BTG 1010C

PATENT

REEL: 9708 FRAME: 0504



15

20

30

131 of cocking handle 130. Curing operation of the gun,
derent 132a locks handle 130 and shiaft 131 in place, and
further locks link 22 tc bo.t slide %6. However, handle 130
may be easily removed before or after gun operatisn by
puiling cutward; which causes tha central portion of spring
132 to deflect downward anc uwn.ocks the detent 137a. Once
handle 130 1s removed, spr:inc .32 may slide forward in the
gap as shown by arrosw 134 to permit link end 2a fto be
disconnected from the bolt slide, anl permit the lolt slide
to be ccmpletely removed fr:r the receiver, throug: the
reirward end of the barrel e<tersior, without removirg the
inertial recoil gun operating system to which 1.2k 22 is
connected at its rearward e:d.

The 1inertial re=coil 3ss=2mbily is contained within a

hoilcwed out cavity 53 of stock 50__the rear end 50a of

~

which _abuts the user’s cheo.laer. R circular bore 52
«Xterding along the longitidine. axis of stock 5(C receives
within it an inertia. reco 1 anc ac:umulation system which
comprises a r=latively low ¢pr.ng rate return compression
sprirg 54 and a shorter. relatively high spring rate
acwumulator  compress.on syri-g €8, both receive:d within
cyiindrical guide tub.: S6. Giide tubhe 6 is at ar ancle of
about 16° with respec to bsrcel 24. At the forwerd e¢nd of
tu:rde tube 56 1s a t'rust tus:iirg 58 which is press fit and
ne ‘hanically fastered withi: tube 5€. The rearward end of
qu:de tube 56 has rece~ived vith.r it bushing 57 wh:ch tas at
a rTorward portion guide plug 74 whicn receives the rearward
ent ¢f return spring 54. Busn.g 5 1s bolted by fa:tener
=1 to bracket 55 whih is serured within cavity 53 at the
resard end of stock 5. {Gee z1leH Fig, 7.)

The rearward pocrtion of link 22 passes through the

th-ust bushing and 15 conne:ted Ly pin 23 to inert.a :eturn

ik 60 within guid.: tube 6. Inrertia return .ink 60
in ‘ludes a cone-shaped Yortion »l  which mates with
BT 10100
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comparable cone-sharped opening 63 in the forward e=nd of
a-cumulator springj cup ta. As shown in the position
depicted in Fig. 1k, iner=ie¢ returr link cone 6l is fully
received within spring «<up  opening 63, whiclh prevents
mivement of liﬂk 60 in a direction normal to the length of
tne link, such that links 2 and 6) aczt as an essertially
rigid, one-part link when rnoving forward or back.

Link 60 is coax:ally -~ece:vad within accumulator sprinj
6+, which 1is shown contain:d in 1 pre-loaded (partially
compressed) conditicn witltin accumtlator spring cup gquid:
member €4 which is itsel? ¢1.deablz within guide tibe 53
(“"1g. 9). The forward end »f arzumulator spring €8 contacts
t-e insiide front enc¢ o: syri-g cup 64, and the back end of
syring 63 1s connecvad to nerr:.al mass 65 by pia €7 (Fig.
8. Preferably, the inertial mass has a mass of acoat 0.:
1. (0.25 kg). In the position shown, accumulator spring
cup 64 contacts thrist buchince 58, thus preventing furthe-
fecrward movement. The rearwsrd erd of spring cup 64 13
oj.en. ‘nertia return link 30 1s connected by pir. 67 to
irertia weight 65 which 1i¢ ¢ _.2deable within guid: tude 56.
Irertial mass 65 1s alsc 1n contact with return spriag 54
whicn 1s secured at "ts rorwarc end iround guide portiosn 69.
The rearward end of return sz ~y 54 is in contact with and
secured o the rearward erd o7 guice tube 56 arsund guide
pcrtion " 0.

Rettrn spring 59 urge: -~nertia link 60 and accumulato:
spring 68 forward wi:thin th: tube, whlile the accumalator
spring is compress=d  with 1 aczamul 3tor spring cun 61. in

tbe position depichte: in Fiug. 1f, th- return spring is full-

2xtended (although sti .. rtyartiall,; compressed. in its
irritiral position art “he &:cunulator spring hes minimun
cempression (alsc in its 1 1toel position), and bath are irn
2¢ 11 ibrium. In tr: pret:zr e: emb>diment of the present
irventior, the retwr: spring oad wil]l range from 1lbs.
BT5 2010C
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(1.3bkg) 1in the fully extendz>d posi=zion, as shown ir Fig.

1k, to a maximum of approxkinazely 3 1lbs. (3.62ky) in the

fully compressed sosition discissed below) . The
ac-umulator spring will have an initial pre .oadec
5 cecmpression fofce greater thain or «qual to abou: 60 1lbs,.
'27.2kg)  which wil: incre2ass  to approximately 3500 1lbs
'158kg) at 0.200 in. Smm’ derlecztion.
With the bolt/s!ide ass2mtly i1 the battery positior
locking the bclt int< the larre. extansion lock w.ndov, the
1C weapcn 1s ready for .gnition. A convertional safety 38 is
applied preventing orerasticn ot the trigger assembly. The
majarine tube 25 ic tner loided with three additional shells
ror a total capac.t, of f:iu: shells. The weap:n 15 now
rully loaded and pcicsad for firing.
1t Fired Position - Figs. 2a ard b
The shooter now takes safe aim ind releases the safety
slide 38 forward arm:ng the :rigger grcup. Upon sqgieezing
trigger =4, hammer 3 is re.eased striking firing pin 44
into the shell 100 orimer cauzin| igaition. As depicted in
20 Fiys. 2z and 2b, the trigger -as been pulled and the l.ammer
tate 29 has struck ard moved firing pin 44 forward against
th= force of spring 86 such that the firing pin fa-e 4%
strikes the ©primer at t-e r=ar of shell 1(0. The
lo k/unloczk slot 82 w:thin “iring pin 44 is now sl-d forward
25 al g bolt retaining pin 8C. Ir the position shown ir Fig.
Za, the kolt itself lais rot m-ved from the positicn of Fig.
la and, therefore, t:re loct/unlock slot 83 of the bolt and
lo-k/unlock slot 82 - f the fi-. 3y pin are now in 1i‘ferent
rpositions. Bolt locw 1% ena:ns w. thin window 4 of the
30 ha:rrel extension cont:nuing wc l.ock tne bolt in plece ¢s the
tiring p:wn strikes the ypriner, csusing  igniticn. The
compression spring 86 whic!. :xt.nds around the firiny pin
wi'hin tle bolt is 1ow 71 :lv omp: essed. In -~he stock

se.-tion of the shotg'n shovn, tre inertial systeri has not
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yvet reacted since 1lii
n»>t yet moved anc !
position in Fig. 1b.

[t 1s believed
causes 4 momeﬁtary
consumed within the
approximately the f1

increases and cross

system begins to move to t-e

3h as 1gaition for:ce:
Accumulation Positior

As detonation o
cliamber pressure kui
b»lt and barrel dia=n
107 to

shell move i

Trhe ejecta 1s now ac

ks 22

‘he

31ice havse

tha

ard %) attached to the

cornoenents therein are 1in sams

rhat t-e initia: ignition of the

the shell as

primer
within eir  is

the

Vacuurt
shel.l forces are necative for
As the

the

and

rst &% mi.liseconds. torce lin:=

2s th2 zer> axis, gun operating

positicn shown in Figs. 3a an:
accelerate.
and b

chz11"s

raplc.y
1 - Figs. Za
7 the

ids

miin power charge c«ccurs,

in the =shel. asg it 1s restrained by
‘eter,

the

zegusing the ejecta or payload of

forvar: direczion, out the ! arrel.

telerat irqg ~o> peak pressure and terminal

velocity and  further intoy pressurz decay as .1e  ejects
travels down and oat the berrzl.

After firing, tre bod: ¢75 gan 2) tends to move beckwar:
("prosite the direc:icon « the shell ejecta) 'n recoil.
Since lInertia weight 6% 13 telc between springs 54 and 63
a:d 1s slideable within quide tule 956 (which 1is itself
a.lgned apprcximatel,; zlorg t-e axis of discharge »f th:
swell el ecta), sim:ltenecis .y to the weapon r-zoi , th:
i.ertia weight tend: t- r&sist rearward movement, and thus
moves forward with respect t- ©1e gun, in the direction of
t.e ejecta. As iner'ia we jb <5 mcves (relativelvy) forwar:
w.thin g¢uide tube fo, acc milaor spring 68 is :onpresses
a:d .restrained in th. accwlato s spring cup and egair st ths
torust bashing, caus.ng —“h ¢ccrnulator spring to accemulat:
e.erjy equal to the velocity ¢id mass of the opposed shell
eecta in rgnition Tr e rate of accumu:ation is
proportional to the ejecta’s nass aid velocity aad 1s pre-

ditermined to cyc e
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occur during and through the snells pressure curve as when
the ejecta has displaced 1ty greatest energy througn its
mass. Forward movement of irertia w2ight 65 causes inertia
return link 60 to move “orward, which in turn causs2s 1.nk 22
t¢  nove forwafd. Hecaus-: accumulator spring cup 64 1ics
preventec from furthar forwarc movement by thrust bashing
5¢, return link cone port . or. 6. 1g pushed out of contact
w.th spring cup cor« opening ©i. Since_links ¢0_ _and 2.

n
n _connected to each c¢thar by pin 23, but not rigidly

l.mited_degree with respect t)

i _
22. _ Link 60 now has limited movement and 1 ilexibility

i the up-and-dowr. dire.zior. norwmal to its encth__t:

-0 direction betweern the stock

it

In Fig. 3a, as a resv't ¢ the recoil of the gur. afte:
firing, slide 36 ha- row rovel forward relative to tolt 4.
and the initial accamulation gap 45 has now been raducec,

¢lthough not fully =liminited depending upon the szrength

¢f the charge in the shell. It2 is preferred thaz the bo!l
rnct contact the s idda i triszs zrea, so that the shell is no:
“ammed Iin thke chamrer of the barrel. As the malrn: she .
charge 1ignites fror the »r . mez, 1iring pin 44 begins >

eturn as a result Hf the extension force of spring 86 and
"he firing pin 45. A2olt locs 48 is still fully extend:3
.nto window 84 to luck up ths bLolt.

As the ign:tion foreces approach ma:x imur:, tre
iccumulator spring begin: to accamulate energ, fom ttre
tgrnition of shell 100 ard approacnes a maximun conpressed
position approximatel,; Z7-'5 milliseconds after irgniticr.
After the maximur 1gnizion forces are experienced (¢t
approximately 25 miltliseconds., the ignition forices begin 1o
jecline.

Start-To-Unlock Position - I'igs. 4a and b

BTG 10100
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At this point ir time the zccumilator spring ras fully
stered its kinetic erergy potert:al and 1is waiting for its
sti red ensrgy to beccme of a g3y-=ater force then the recoil
force which is in decay. At the instant that accumulation
force 1is greatér tha:. reco:Ll force, the closed accum.lator
spring fully opens causing the entire inertia assembly to
mo ‘e rearward (opposite ejecte direction), and the conrected
1i ks and slide then unlock th: bolt.

As shown in Figs. <a @&nd 4b, shortly efter the
~ommencement of the teciine ¢f the i1gnition forces, 1n the
st ck inertial syster accum latcr spring 68 begins tc ¢ xpand
anl release the stored enercy. As this occurs, liaik 60

mo-es rearward, agairst inoartii:z weilgsht 65, returrning cone

portion «l1 into the captured position within acoun lator
spring cu»n opening €. Azcim Lator soring 68 1is returred to
Its nitial position. (Fiy. 4o, The accumulator cup 64

also moves backward in guide tube 56, separating from thrust

tushing £8. As 1inertia weicht 65 1s pushed back, return
spring 54 als> begirs T2 COWLr=ss. As a result. ¢ the
reirward movement o link 20, 1lirk 22 begins to move

retrwards and pulls slice 2Z in tthe same directior to begin
to unlock bolt 42 until car yin 80 l.its the angled pocrtion
«f slot 82, which «i1sengajes Palt 42 out of tne ocked

rosition. A slot er ! radiis 2Z: +n-at the forward _end of

ik 22 cams hammer Zz+ kackwards around pin 92 to the cocked
rosition. The eleveto:r =4-94 loc: mechanism and tle <irigger
i sconnect pawl 31 are trioped. This mechanism icts as a
carety device to necnanicallr discoanect the tricger from
activation of the firine pi-, aril wi.l be explained further
be”o$.
Fully Unlocked Position - Figs. 5a and b

In Iigs. 5a anua SbH, as ionit.on forces conrtinile to

e ay—eFirg+—=84-, the b1t is niw ~ompletely out of 11e ockup
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position such tha:t bolt 1loci: tace 18 1is pushed down below
window €4 within the barre. ex-ension. As a result of the
tripping of the dJdisconne:t mnechanism, firing pin 44 is
completely pushed forward sw:h-+that -the—Jdeoelkfuntecek-—+slot—8:2
eé_%%ﬁr—éé{éfﬁ}—éiﬁ——i%—f&ﬁ%ﬁ%&—é@fwa{d——around bolt retaininc
p:n 80 sguch that pin &) 1s ncw in the rearward portion of

the locx/unlock slct 82 _and bolt lock 48 is completely

removed from_ window 84 (Fig. 5Ha). Firing pin face 45 ics

canted upward and 1i: comp. =2te’ly; blccked from beirg able t:
s"rike tne primer ir a she .l. This mechanical disconnecticr
of the firing mechan:sm p1=272nts possibility o°-f + side
raopture which would result ‘r>m inadvertently icniting the
shell with the gun r=ceive: i ~“he open position.

In the rear stoc: 1inerz.zl srstem (Fig. 5t), returr
spring 54 continues Lo comor:ss. As inertial mass 6' moves
rearward within tube 5¢, irwirs grooves 65a arourd tle mass
pzrmit #ir to pass as 1t 1 compressed in the cuide tube
rzarward of the c¢y.inder I'htis »>ut-ush of a.r travel:s
forward through the guide “ibe intc the receiver, whlere it
msy evacuate any Lo .se del »is from the guide tube i1rto the
r=celver. Accumi laor sy "inc 68 remains in icts nitial
p.sition.,

After unlocking., tne :he.] 1s ejected by a conventional
e-ector (not shown).

Bolt Open Position - Figs. 6a and b

In he final pcsition, cepitcted in Figs. 6a and ¢b, ths
siide and bolt ar« r. th: full rearward, reset: delay
psition such that the re.r 2:d4 of sl:de 36 is in ontac-
w.th burfer 90. Buffer ¢0 .s preferably mais ‘rom 3
rwsiilent polymeric rmwate ic¢l suct as nylon which may
cimpress to c¢bserve the rema:r:.ng energy of the =lide, its
final deceleratcr. In the ear stock inertial csystem,
return  spring 54 315 now fullv  compressed. Lecunulator

sypring 63 remains ir its i-i i-1 po:ition. If tre megazine
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40 1s empty, elevator 3&—-91 remiains in a full unlocked
positicn and the gun rema:n: .oncked in the posit. on depicted
in Fig. oa. Howev:r, 1f magizine tube 25 still cortains a
shell, the shell trips ar elevator latch. This «=nal les tte
elevator 94 to 1.ft and the lrolt/s.ide assembly fc push tte
waiting round into the bree:h and stage the bolt into loch,

positioning the weavor in the ready-to-fire battery positicn

and completing the feedinz :ycle. The weapon w. L1 complete
rhis c¢vcle until the megazine is empty upon the act «¢f
pulling the trigge-. Thi: 1s referred to as thz2 semi-
iutomatic firearm m:de.

If the feedinc or cut-:-ff system does not cfee :ny mcre
shells in the magazine -ube, the cat-off wil: 1l>ck tte
action open, rendering ths weapon unloaded ind visikly
2mpty.

From the bo.t open position, Figs. 6éa and ¢b, a shell
t3 loaded into the oarrel 21 breeci.. (Fig. 1la.) A releace
putton 1s depressea caus.n¢ the e.evator pawl 31 to move.
This a.lows the return sp-iig 54 to move the bo t/slice

assembly 42 into basttery pcs:tion locking the bolt_ lock 8

:nto the barrel ex 2ns.on 1-ck window_ 84. Thus, the weap:in
1s again ready for ‘gniticn.

Th= expansion force 21 returi spring 54 fprovides tre
rorce to moves the link ard -lide forward from the reset
lelay yposition aad guide the shell hack into the battery
position as depictsd in Tic¢. la, vhere the sliide and bolt
1re in their lock-'ip posit .o~ and th2 gun is -2ad- to ce
fired again.

. A second preferred erbodirent of the preferred shotg.n

f the present irvention is depicted in Figs. 11-21. While

“he bolt slide mechtan:sm s e:-sential.y the sam: as in t-e
revious embodiment, Figs |-, the inertial recc .1 cssembly

s different in that i7 aids 2 nitrogen gas cylirder 102 3s

:n additional sprirg means i1 seiies with the re.atively
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high spring rate iccumulator comjpression spring €8, ani
connected to lower spring rate return spring 54. "he gas
cylinder spring als: preferaibl, has a significantly higher:
spring rate than the return spring. As shown therein, th:
rritrogen gas épring assemkciy replaces the inerxtiel mass
lhetween the accumulatcr spring 68 and return sprinc 54 >
'rovide both inertial mass ana addi:ional spring defocrmation
.n the 1inertial recnil and accumulation of the system. Th=

compination 1s useful becszuse the accumulator sprzing, as 1

rechanical spring, Typleally has a parabecl =
rorce/deformation carve, Jhile the gas spring
rorce/deformation cuirve s tupica.ly more linear. Th _3

enanples the accumilator spring means to be tuned mo -2
efficlently to the <esired construction of the firearm.

As_shown in Figs. 11-21, and particularly 11 Fig. 17.

INitrogen gas spring 122 Fas & slidible piston 106 extending

at the forward erd therecf. "he I>rward end of piscon 1)53
~s connected by pir 67 tc¢ the rearward end of !.nk 60. A
tusning 110 slideal le withi- ©“ibe 56 1s also connected a:

pin 67, and contacts the rearward «nd of accumulato>r spring
¢8. Also in contact with busting 1.0 is gas sprirg cup 103.
+nto which is tightly fi-<ted the body of gas spring 102,
G:as spring cup 103 s itse. f = _deable within gui~e tube 55.
“he rearward end of gas spring cup 108 is secure: to spring
cuide 104, around whiicnh 1s szcured the forward en- of retu:-a
spring 54. Gas spring 1CZ s in 1ts initial pozitisn when
piston is fully depressec .nte the cylinder bedy, and s
deformed when the p ston noves torwardly out of tre cylinder
Lody.

The difference. :n ¢pera'ion of the second preferred
embodiment of the 'nert.cl reccil and accumula“ion systen
ray be described helow. "he cositions of the gurn cperating
cystem of Figs. 11-16 cor: 2:porid tce those shown 1n Figs. -

t., respectively, unlass otne :wise stated.
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Battery Position-Figs. l1la and 1l1lb.
In the batterv positicn, gas cylinder 102 remains 1=z
its initial position, as does accumulator spring 63 __ (S22

also Figs. 18-21.:

Fired Position-Figs. 12a and 12L.

Ageain, gas c¢ylinde-~ 107 remains  In 1i7s initia.
positior, as does accumileé-or spring 68, 1in the fire:d
positiorn.

Accumulation Position-Figs. 13a and 13b

After the gun 1is t:re? and -he gun begins to> move
Fackward in recoil, both gas cylinder 102 and accuanulata:
spring 68 &are deformea frcm tha2ir initial oos tions.
A-cumulator spring €+ 1s compressed in the manner oreviously
discussed 1in connection w:t- Fig. 3b, and piston 06 1i:
extended from gas cylinder (2, sufficient to accinulete ths
e ergy expended fron thae shel ejes ta. The prorort:on of
erergy aosorbed by ¢acn o ‘hsz accamuliator sprirnsgy axd gas
cvlinder may vary accerd ny e the desired design
censtraints, but a prorort.on. of 605 0of energy ansorbed bv
the accumulatcr spring and <05 ot encrgy absorbed -y tie gac
cylinder may be emplovec,

Start-To-Unlock Position-Figs., 14a and 14b.

In the start-to-unloct rposition, gas cylinder (2 anc
accumulator spring €& retur: to their initial positions.
Fully Unlocked Position-Figs. 1%a and 15b.

Again, gas cylinder 10:Z remains in its iritial
posiition, as does zccumulat:r spr.ng 68, in the fully
uniocked posit:on.

Bolt Open Position-Figs. 16a aid 16b.

Agair, gas cy. .nder 172 remains in its initial

oooit.oon, as does aT umulat:r sncing 68, in the b>lt open

jppos it ion.
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Ancther embodiment of

the gas cylinder 102
Th.s is shown in Figs.

The nitrogen gas
manner as accuhulatOI
In the battery, firer,
boit opened positions, ga

in:tial position in wh:ch

in-o the cylinder hauasing
however,

102

position, prston 1

gas cylinder suffica

axtended from the shell eje

As shown in F ' gs.,
tiyhtly within gas sprirng ¢
wi~hin guide tube Lé, aheas
spring—ast—shown)y_54 . Spr
of gas spring cup 0% is ac
of the returned spring.
trom the front of the cocyli
opening in the latter and 2
110, HBushing 112 acts

icomparable to link ¢} in

en! by pin 23 to the rearw
d17fers 1n operaticr rrcr 1
ro-ational movement :round
as did the embodiment s :n F
tiws snugly but in ¢ slid:
Th-: operation of 1the nitre

di7fers from the orer stion

th:t the force/defle tion

thin that for the mechanice

“he characte) ist 1o

Unlike

~hanging
prior «<¢rt

revolve around the cciicept

BT3 10100
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~he present invention substitutes

for the accumulatcr spring.

spriny operates in the same

spring 63 as depicted in Figs. 1-9.
start-tc-unlo:k, fully unlcckec, and
3 2vylinder 102 remains in 1its
“Fe pisten 106 is fully pushed

Lce. When 1in the accumu.ation
26 is deforrmed and extencec from
ern: Lo iccumulate the energy
-

2-2E, c¢ylinder 102 135 encased

ip 1= which is moveablv disposed
: f the position of #hke--return
.ne guide 104 at the rear portion
rapted to contact the forward end
as cylinder piston 1C¢ extends
rd:r 102 and cup 108 through an
¢ zcnnected by pin 67 to> bushing

14s the second 1lin} portion
that -t 15 p:nned at its forward

ire oend o! link 22, Bushirg 112
nb w7 in that it does 1>t permit
~ank 23 with respect t: link 22
1gs3. -6 ind 11-16. Bushk.rg 112
ng naaner within guide tule 56.
geri spring of Figs. 29.-25 alsc
o»f zhe emb odiment of Figs., -9 in
curve  1s  typically more inear
I acoumulator spring 68 Tih.ereby

¢t defornmation 1if so desir =d.

red-ction device:s, which

f a2 welglt counteracting inplied
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REEL: 9708 FRAME: 0515



N
(

2)5.

recoll forces through varisus dampeiriing means (hence, they

are

reactive or secondary 1 nature), the present invantior

atrlizes a recoil inertial sy/stem whict is assoc.ated witl

rte

tte

primary system of cycline th=2 action and funcrion.ng ot

weapon. This enables tnhe gun operating csystem tc

orerate more gquickly (ky a matter ¢f milliseconds) tarougt

—he

disc.osed and c¢laimed emzccdiment's to accumulace recoil

fester than devices shown n prisr art. Also, the pla:ement

of the inertial reccil mecha-ism 1in the butt stcck o f the

weapon is supericr to other irer-ial weapons. Additicaally,

the

inertial recoil mechanise ~f tle present invernt:on it

benind the center of gravity c¢f the weapon and low 1o ite

ar chor pcint (the uascr's stoulder), thereby creat:ng « more

3¢ 11

t
-

=

d foundation, Housing thie _.nertial recoil assembly ir

butt stock alsc enab =2 & laiger inertial mass anc
g

accunwulator spring diameter oo b 1tilized, since it

presents the largest avail:b.e cavinty or envelope of free
S5pace in the weapon. Hous ¢ wrne irertial recoil mecnanisn
i “he butt sto:zk also enl.aaces the weapon's weight
distribution as a per:entag: to its bilance point.
In_gaddition to the advantages of the operating _system,
the _present invention emplcys an impzoved safety system anc
permits rapid and, facile d.sissembly of the bolt slide
without removing the operat nc system from the gun
The prefer-ed encciitent depicted is usefil ir
fast-repeating firea:ms a1 1i: able to accept 12 gauge
sh:1ls of a wvariet: >t _ercgtis, although, th= opresent
:nrertion is adaptab.e ©o Firirn; other size shel.s e.qg.,
11 fire or centerii-e) as well whether rifled or :smooth
Hore, up to 40 run or  more ' d.ameter. Th- present

invertion is applical le to all repeating rifle applicaetions

as well and is not linited to sprecifi: bcres or calibers.

Whil= the pres.nt Lnavention  has been pa-ticularly

described, ir ceriiinct ton with a specific preterred

BT ;

10100
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eml>odiment:, it 15 eviden . that many alternatives,
modiifications and variaticas will be apparent 1o those
skilled in the art :2n _ight of the foregoing description.
it 1s therefore contemplate:z trat the appended claims will
eml race any such alternatives, modif.cations and variations
as falliny within the true scope ance spirit of the present
inyention.

Thus, having des:cribed t-e invention, what 1is c¢laimed
1s:

3TG 10100
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INERTIAL CYCLING SYSTEM FOR FIREARMS

Claims

1. A gun operating system corprisindg:

a bolt slide movab.e betwe3xn a closed position pri»r to
firing of said gin and ar open poisition after firing of
sald gun;

a link operativels conrected to said bolt slide and
movable therewitl:; and

an inertial recoil assent.y cperat.vely connectex tc said
link., said recc1l assenb., comprising a houasing, a
firsc spring having a fire: anid a second eisd, and a
second spring heaving : first and a second end, said
first spring lbe-ng movib.e with n said housirg between
initial and defcrmed cosizions in a first direction,
said second spr:ng be . nug movab e within sai.: hcusing

between initial ard d=2tormaed positions in a  :econd

direction, Sall first sprivg having & ¢pring
deformation rate highe - —“harn & spring deformeticr rate
o7 sald second pr g saic fisst and secon® syrings

belny operativel loca e i1 series within se:d recoil
assembly housing:

#hereby upon firing of said qgur, said bolt slide 1is
adaprted to move "o saiil oper po-sition and said link is
adapred to dnatially cef-rn sail first sprin: in said
first direction ~nd, sibsecuently, said first spring is
adapted te returr. te ay iniial position and rnove said

l-nk and deforr said

s

econd spring in sa 1 second
direction.

2. The system of c¢laim 1 wherein =aid second eni =f said

i st spring is oper-tivel:; ¢onrected to said lirx aad to

sa.d first end of sal  seccond spring.

BT 19100
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3. The system of <laim 1 whereir said housing c¢f saic

reczoil assembly is located .a a gin stock.

1. The system of <la:im ~herein said first &end seconc
springs are operatively c¢-nnected in series within saic

rezo1l assembly housing.

5. The system c¢f claim . wherein said first spring
ccmprises a mechanical spring haviag a deformation rate
sign:ficantly higher than the def rmation rate of saic

se~ond sgpring.

0. The system «¢f claim vwherein said first spring
ccmprises a gas spring 1aving a deformation rate
significantly higher han the deforrmetion rate of saic

se-ond spring.

7. The system c¢f claim wherein said first spring
comprises a mechanical sprong, and !‘urther including a gas
sprirg operatively <. onnected in series to said mechanical

sprirg.

8. The system of ~laim ° vharein said second spring is
adapted to deform a «reater distance than said fi1st spring

upon firing of said g .n.

9, The system of c¢lair 1 vherein said link compr: ses first
anil secord members c¢onract:d by a »in and rotatzble with

respecs t> each other

10. The system of claim | wnezein said link compr: ses first

anl second 1link merbers, s31d fi,;st 1link memb2r being

cperatively connectec to szid bolt slide and sa:d :cecond
I'i 'k  memner being peraft. ve .v  connected to sa.d first
BTi5 10100
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spri

ng, and further

9.

tncluduine means for rigidly connecting

séid seccnd link member to sa.d rirst spring when said first

Spri

B
:..1..

and

memnber being

saird

spri

said first spring

pCsi

Lz,

ani

member being

ng is

in said initial posiziaon.

The system of c¢laim 1 wherein said link comprises first

secornd link members cornecrted by a pin, said rfirst link

operatively c¢>nnezted bto said bolt slice anc

seccnd link member operatively connected to s3aid first

ng, said second

tion.

The system of

ink member being rigidly connected tc

when saic first spring is in sa.d initial

clainc 1 shere:n said link comprises first

secord link members cornected by a pin, said “irst link

cperatively c:inne-ted o said bolt slice anc

saitd seccnd link member operatively connected to 5aid first

SECL
OF-2n
satd

bein

menber when said firs:

mass

1.qg, and furthe:r inclu-iig a c¢22ide member naviig ar
ing therein 1n oreratite contact with the first end of

rirst spring, perticr f sild second 1lirk rmember
¢ rigidly securel withir sald opening of sazid guide

The

movable

sprirgs.

14.

an

BT

in

system of

saic

A gun operating

gsprir 3 ¢ 1n siid initial pecsition.

“laim . further including ar .nertial

hcusing bstweer said first and seconc

system cenprising:

bolt slide movath:le betweer a ciosed position prior tc

firiang of saicd

said gun;

lin}

am and ar. open position after fir ng of

operative., connactens to seid bolt s3lide  and

movanle therewit

link,

10100

said

recaoi

;  and

Inertial recolil asseml Ly cperative.ly connected t¢ said

assenb vy comprising a housiny located

PATENT
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9 within a gun stock, a first spring having a f.rst and a
10 seccnd end, and a sec:ndl spring having a first and &
1 second end, said first spring being movable within saic
12 housing between initial and deformed posit:ons in &
13 first direction, sall s2cond spring being movable
14 within said housing retween in.tial and de ormec
15 positions in a secon: d.rection, said first sprinc
16 having a spring deformation rate significant_ .y higher
17 than a spring defcrmaticn rate of said second spring,
14 said first and ==cond s3pr-ings beling operative'!y locatec
19 in series withii1 said recHhil assembly housing, saic
z9 seccnd end of said first  spring being oneratively

connected to sa:d lin- ind to said first en: of saic

i~)

2 seccnd spring, and ar  n2rtial mass movable in  saic
Z3 housing between said £ ret 12d second springs;
z24 whereby upcn firing of szid gu, 3aid bolt slide is
25 adapted to move to szid open position and sa:d 1 . nk is
26 adapted to init:ally deform saxd first sprinc 11 saic
27 first directicn and, sibssguently, said first spr ng is
24 adapted to return tc an :r:tial position and move saic
27 link and deforr said s2:.nd spring in sa:d seconc
30 direction.
L 15. A gun operating system ccnprising:
a bolt slide movelille betw:en a «losed, lockec positior
3 prior to firin¢ c¢? :salid cun and an open, un ockec
position after firing « ° seid gun;
) a movaple recoil ossembly “or operating said rolt slide
g - upon recoil of s:id gur irmnediately after firirg: and
link means operat:.vely cZoinectinc said bolt slid= and
recoil assembly, =aic lirs mecans being adlapted  te
i remain essent:ially ri1¢c wien said bolt sl -de is in
1 salid closed, licked ard  oper, unlocked jiositions,
1 except immediately &aiter tirirg when said link is

BT 10100
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adapted to permit fie:ibi

lity in a directi:n normal to

movement of said reccil asseml ly.

l6. The system »f «c¢lain 15 wherein said 1link means
comprises firsf and seccnd members connected ky a pin ind
rotatable with raspect tc eiact other.

17. Thne system »f cliinn 15 wherein said 1link means
comprises first ard sec:>nd Link members, salic fi-st 1link
member being operatively connecteld to said bo. - slide ind
said s2cond link mrember -e.n: operatively connected to siid
recoil assembly, 4nd fi1rt-er including means for rigiily
connecting said second lirnk member to said recoil! assembly.
18. The system <« ~“la:nt 17 wherein said liik comprisss
first and second link merbers connected by a pir, said fi-st
link member being operativ:ly connected to said belt sliide
and said second 1.nk merber operitively connected to siid
recoll assembly, ard fur'her ncluiing a guide nember haviag
an opening ther=i: in pera Lve contact with said rec:>il
assenb.y, a portiocn of sc.d gocond link member beirc rigiily
secured witnin sa. 1 operini 7 said juide memb:'r wien siid
rezoll assembly 1s 1n a1 initicl pcsition.

19. A gun having = karrel, =
for resting agains! a user's sl
a bclt sliide mcvakle in sa
ciosed position nricr te
position afte: £ ran: Hf
a 1link operati el, (on-ec
movable theirewitl; a-d
an inertial reccil assz=m>ly
link, said re oi. a:seul:
within said gin stcck, 3

BT:S 10700

barrel extension and a stoyck

oulcer comprising

d barrel extensicn beatweer a

“iring cf said gun and an ow»n2n

cald gun;

ed te said bolt slide 11d

opeiratively conne ted to said

voconprising a housing loca:2d

first spring hav.ng a fi -st
PATENT
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and a second «nd, anil a second spring hav ng a3 firsc

and a second erd, ss:¢d first spring being movabl:

within said housing betweel initial ana ceform=3
positions in a firsc direct.on, said second spriag

being movable within szic housing between initial anaz
deformed positiors in a3 secord direction, sail first
spring having a spr:nc deformation rate significantly
higher than a sprince Jdefcormation rate of 2aid seco11d
spring, said first ard second spr.ongs being operatively
located in ser es wizh n :said recoil assemkly lousinyg,
sa.d second end cf s3id tirst spring being operatively
connected to said link and tc said first o¢ad >f said
second sprirng, and in inertial mass movak.e .n saiz

housing betweern said first and second springs:

whereby wupon fi-ing of siid gin, saild bol. s.ide 1is

20,

shot

ToY

adapted to mcvs to siid :pen josition and ssid link 1is
adapted to in::ially d:fcrm said first spr.ng in saiid
first direction and, subsequently, said first syring (s
adapted to ret.rn to an initial position an: xove sali
link ard defcrm sa: 1 second spring in said secoad

direction.

The gur of ciaim 19 wherein said gun c¢omprises a3
gun and wherein said inertial racoil assembly is adapt->i

semi-automatic operatioyr > repeatedly oper and clos:

©aid bo:t slide upor f.rin:.

[THESE CLAIMS WILL BE FILED IN THE 2" APPLICATION - “SAFETY

AND BOLT ASSEMBLY SYSTEM FOR FIREARMS”]

BTG

A qun safety sy.sten cimprising:

bolt having an openiny therein fcr a firing pin, sa . i
bolt being movible fetween a first positicn prior
firing of saic gun ard ¢ second position after firinyg
of said qgun; ar i

10100
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a firing pin slidesble w trir said bolt to strike a shell
in said gun, said firin: pin leing movable hetween ¢
first position whereby sz2id fir.ng pin is aligned witl
said opening and capabkle ¢? sliding movement to strike
saic¢ shell and a seccnc 2c¢sition whereby said firing
pin is out of alignment with sa'd opening and incapable

of sliding movem=nt to st-o =2 said shell.

The system of c¢.aim 13 includiig first means to slide

séid rir.ng pin away from said she .l and second mezns tc
mcve saild firing ypin from zaid first to sa:d seconc

pcsitions.

3. A gun safety sysrem conpr ising:

a bolt having an «ovenin: therein for a firing pin, saic
bolt being mcva:.le bertwsi:e- a first position prior tc
firing of saidl un ani 3 secont position af er firinc
of said gun;

a firing pin slidesble w =t or said bolt to stri<=s a shell
in said gun;

spring means for rging si1id fir.ng pin away fron saic
shell; and

positive displacement mecns rfor mcving and reta:ining saic
firing pin away from <a.d shel. when said k-1t is ir
sald second pcsiticn.

9. A bclt slide systen fo ¢ gun compr.sing:

a bolt slide movesble within 3 receiver of a gun Jdurincg

operation therecf and crup ete .y removable trenr saic
‘receiver upon conpleticn o speration;

a link adapted £ . connacl s3ald bolt slide to a bolt
operating systen;

a nin secured to on- of £31d oclt olide or link;

BT3 10100
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11
12
13

a slot in the

receilve said p.n;

other

234

of said

andc

¢ support member adapt«ed t:

slot during operation

being

sard slot whils«

movable

to peimit

secuir=2c T

«f said gun;

bolt slide or link adapted

seciire sald pin

~aid pin

}

said one of said

)

~ithin sa.3

said support membar

to be rxmoved fron

bzlt slidsz

or link and tc permi. said bolt slide to be comnplete.y

removed from said receiver without rem:oviny sa.d

operating system Trorw siia gun.

The bolt slide svster f zlaim 4 wherein said suppo-:
member comprises a spring.
n. The bolt slide svster -f z2laim 4 wherein said suppo:-:
imember comprises & l2a” spriag.

The: bolt slide systea >f <lain 4 wherein sasid slot s
angled rearward to prevert moveament of said pir from sa.l
¢lot during movemen' of s.aic bolt slide in the direc-ion of

said link.

e, A bolt slide system f-r a gqun comprising:

& bolt slide moveable with.w a receiver of a gun duringy
operation ther«eof and :zomnpletely removable frim sa . i
receiver upon completion cperation;

& link adapted ‘0o corre-t said bolt slide to a bo.:
operating system;

& pin secured to <ne of sa:c¢ bolt slide or link:

& slot in the cther »f sa d bolt slide or link adaoted 1>
'receive said pin;

a hardle adapted to m:iv: said bolt slide vw.thin sa. i

receiver; and

a support

member adapted Lo

slot during

overation  of

secure sald pin

said gun and

with.n sa: i

zdapted 1

ETG 101CO
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removably secure said hindle t»> said bolt slide:; sail

support member being novable
handle from said bolt <l.de  t

remHhved from said slot while

said bolt slide or link aend to

ro be completely renov:=d from

removing said operatirg system

9. The bolt slide syster cf zlaim

m,,rnber ctjmpriSGS a lflaf 5p}:nt“

1. The bolt slide system of :laim

a~gled rearward to =revent novement

siot during movement of saitd blt si

szid link.

1:. A bolt siide sysrem fcr 3 an Co

a bolt slide mcvesble w. thi: a r-

operatlion therenf anc corplete

receiver upon comp.etiin ol ope:

a hanile &adapted tc move said
recaliver; and

a securing memker comprising a

handle adapteil 'o removebd. y sec

bolt slide.

12,  The bolt slide: system of ¢ aim

member comprises a leaf spring.

BT3 1010G

upon remova. of saii

permit said pin to b=

secured to sa.d »ne of

permit said bolt slid:

sald receiver withour

rrom said gun.

8 wherein said :suppor:

8 wherein said slot 1is
0f said pin fron saiil

ide in the direction of

mprising:

2ceiver of a <un durinj
ly removable fron saili
ation;

>oln slide withii. sail

pring externsz: t» sail

ure said handlie t> saii

1 wherein said securing
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INERTIAL CYCLIN3 SYSTEM FOR FIREARMS

ABSTRACT OF THE DISCLOSURE

A gun operating system includes a bolt slide movable

between a closed position prior to firing and _an open

position after firing anc a Jlink operatively connected to
the bolt slide. . An inertial reconil assembly housad in
the gun_ stock 1is operat.vely connected to the 1link and
includes a_first mechanicul .an/or gas spring hav.ng_a
higher spring deformaticr_ rate in__series_ with a_ <econd
mechanical_ spring faving i lLowsr spring deformat.on rate.
Upon_firing of the gun, *1e bilt slide is adapted Lo _move
te. the open position and the link is adapted to in-tially
deform _ the  firsc  sp-irg in _ove direction  and,
subsequently, the first spz.ng_div adapted to return to
its_dritial position ani_ncve the link and deform the
second spring in the cppcsite direction.
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