0 8 NOV 2005 WD 2004/ 029537 PCT/ US2002/ 020265 M SSI LE LAUNCHER CELL W TH GAS
yUPTAKE DUCTS 5 10 Field of the Invention This invention relatesﬁig bﬁgﬂghers
for canisterized mssiles, and nore particularly to such |aunc y h
are intended for placenent below a protective deck for generally vertica

| aunch. BdWQ@W@WHﬂgbf the Invention Modern warships relBFTRFS2H 4Py, on

m ssiles, rather than cannon, for their offensive and defensive armnent.

Thus, a 15 warsh i de..a singl t ' ) t oget her with one
or nore batteriegﬂggﬁﬁgégé b o &} B ile | aunchers may

i nclude a single mssile launcher array at the rear deck of the ship, and
two simlar arrays 20 on the foredeck. A cluster of mssile |aunchers for
use on a ship may be simlar to that_described in U S. Patent 5,837,917,

i ssued Novenber 17, 1998 in Fheltb e NEMeRtdEnal . MNab et al. 25
describe a siructure provi dhig Lhvenvest ivslatdzays Qauncheeges” of five

j uxt aposed m ssi | I . al i ons eld i | ine array by nuzzle-end;
breech-end, and F%féF%ég%ggél%ggnééggtﬁ%%’5%5%3%3%3 the mssile |auncher 30
array of MNab eaglticuigirddesoassappbrenchets iwde i mxesi oned t o acconmodat e

a canisterized nipgsdrdRd Root thteReAgab&sdw Rl Flotective deck

for generally vertical launch.

10
Background of the Invention
Modern warships rely principally on
missiles, rather than cannon, for their
offensive and defensive armament. Thus, a
15 warship may include a single automatic cannon,

together with one or more batteries of missile
launchers. A battery of missile launchers may
include a single missile launcher array at the
rear deck of the ship, and two similar arrays
20 on the foredeck.
A cluster of missile launchers for
use on a ship may be similar to that described
in U.S. Patent 5,837,917, issued November 17,
1998 in the name of McNab et al. McNab et al.
25 describe a structure providing five wvertical
bays or "sleeves" of five juxtaposed missile
launcher locations, held in a line array by
muzzle-end, breech-end, and intermediate
frames. Each sleeve of the missile launcher
30 array of McNab et al. includes a support
lattice dimensioned to accommodate a
canisterized missile. Protection against blast
and environment is provided by a hard hatch
assembly which includes a plurality of
35 individually controllable or openable hatches,
each of which covers the end of one of the



and environnment is provided by a hard hatch assenbly which includes a
plurality of 35 individually controllable or openabl e hatches, ef@Ni®¥f1005
whi ch covers the end of one of the 0.6 NOV 2005 WD 2004/ 029537

PCT/ US2002/ 020265 2 sl eeves of the array. The breech ends of the sleeves
open i nto WORNIA3whi ch is cooled by a water supply RGEYBMY%8dts are
provided for fastening the plenumto the underlying 5 structure. The
mssile canisters with which the McNab 4 aunchers are used include a
frangi bl e protective seal at the nuzzle and breech ends, and al so include a
mssile ready for |aunch, presumably together with an 10 el ectri cal
interface for provleevesiof dtlmatdmmay .t o Theebrnessh| ends fofiedessary, and for

initiating the la&f&gVéqu&g?%Jﬁ%’%'%Q%gh#hg&EFgﬁtgén@$°f8 d. I'n order to

use the McNab structure, ‘'one or nore o eeve doors or "15 hatches is
opened, and a canPsYRFEZAIPRSSITVSLa:s | Ghepred erereravEdednioe not
expressly st at edfagbediiy | tioal plenunt esurhbl Mndselyifg connect the mssile

canister to portigon.of _th aunch..cant r al, stem pear, the sl eeve, so 20
that the msSile %‘é@u t_éu?eé'rmsrelll‘% M SRS Fe .ls%\ﬁ%nw%ﬁgtwﬁgsﬁ%i le is to be
| aunched, the doofFheotchal chrunsrrisattad wsedewnchude apened, and the

corre;pond!ng hatﬁ?@ﬁéiﬁuélﬁf$ﬁﬁcﬂﬁ¥é(ﬁéahhﬁt §h§eﬁﬁ§zl$h£ﬁ@ does not contain
a canisterized 25 mssjle, .is qﬁfn%q. M ssi l_e fIang_IS t hen commanded, as
a result of mhichbfﬁ%c%1§%g?e a also include a misSile ready

for launch, presumably together with an

10 electrical interface for providing information
to the missile, if necessary, and for '
initiating the launch sequence as a result of
external command. In order to use the McNab
structure, one or more of the sleeve doors or

15 hatches is opened, and a canisterized missile
is lowered thereinto. While not expressly
stated, an umbilical is presumably used to
connect the missile canister to a portion of
the launch control system near the sleeve, so

20 that the missile may be remotely controlled.
When that missile is to be launched, the door
or hatch associated therewith is opened, and
the corresponding hatch of a further one of the
sleeves, which does not contain a canisterized

25 missile, 1s opened. Missile firing is then
commanded, as a result of which the missgile
within its container fires, expelling exhaust
gases into the plenum and emerging from the
muzzle end of the canister, breaking both

30 frangible seals as it does so. The exhaust
gases entering the plenum from the missile are
cooled by water injection, which lowers the



within its container fires, expelling exhaust gases into the plenum and
emerging fromthe nmuzzle end of the canister, breaking both 30 fr&h§0wI783
seals as it does so. The exhaust gases entering the plenumfromthe mssile
are cooled by water injection, which [owers the 0 6 NOV 2005 WD 2004/ 029537
PCT/ US2002WO200488987 t enper at ure of the exhaust gases t PATHEREBYP20263xduce t he
infrared (IR) signature, reduce erosion due to the gas tenperature, and in
so doing generate a | arge amount of st@am The 5 m xed steam and exhaust
gases are routed from the ptenumto above-decks by way of the vacant

sleeve with its open hatch, used as a chimey. |If the support structure is
a lattice, as MNadmgddatsidealofs tha pkhhest i yEs&d esyecHayeywun 10 within that
vacant one of the_ sl eev whi (S as chi me or_ exhaust
gases/steam The repdruo ee%t%levem(sf 35\"?3 ?rggsjisn’c?rgadteuraeﬁl a’%lea "HE material for
further protecti @rosiopdwneedonitbsi bas| bemperatyure e a8l dasisced. Sumary of
the I?yentioan rAsisid ?é@ﬁ%@e% Qakbeagﬁ@w% "G Iedh, AoRRC! ]9}‘ the
invention is_for accepting a canisterized mssile [ efines a

55| 601 aunth et AT A 870 SERRUGL: SERRS TA8 ISR or Lo m ssil e
| aunch, hol di ng ttlee piiesBinl eccabostedetks abgermey abf ytheerdaazalt | aunch

posi tion bel ow a deckye TRHM1SS bBhaHALHR! 29484 FUMIRES at |east one

el ongat ed exhaust . .
If the support structure is a lattice, as

McNab illustrates, a protective sleeve may run
10 within that vacant one of the sleeves which is
used as a chimney for exhaust gases/steam. The
protective sleeve may include ablatable
material for further protection.
Improved missile launchers are
15 desired.

Summary of the Invention

A missile launcher cell according to

an aspect of the invention is for accepting a

20 canisterized missile which defines a missile
launch end and a missile exhaust end, for, in
use prior to missile launch, holding the
missile canister in a generally vertical launch
position below a deck. The missile launcher

25 cell comprises at least one elongated exhaust
gas chimney. It also comprises a support
structure defining a generally axial cavity,
also defining a missile launch end and a
missile exhaust end. The cavity of the support

30 structure has length and cross-sectiocnal
dimensions sufficient to accommodate the

missile canister. The one or more exhaust



gas chimey. It also conprises a support structure defining a generall
axial cavity, also defining a missile launch end and a mnissile @)@MYS%/U%
end. The cavity of the support 30 structure has |ength and cross-sectional
di mensions _sufficient to accomopdate the mssile canister. The one or nore
exhaust 0 QBWHEHE WO 2004/ 029537 PCT/ US2002/ 020265 4PEHIRNEYQ0I65e al ong
the exterior of the support structure and extend, parallel with the axis of
the cavity, fromnear the nmissile launch end to near the nissile exhaust
end of the support 5 structure. The m ssile launcher cell also includes a
m ssil e exhaust plenum attached to the support structure near the mssile
exhaust end of tdieimgypodtiestiloogutbe dheem@sidie thexlsagglortl enumi s

coupled to the ong oL 1@ exbaHst ﬁgﬁmgﬁ V%]ecq{ dhe J4;8silee exhaust end

of the support structure. The m ssile exhaust enum further includes an
attachnent arranfg¥heifViter &CCECRRRAt LY Phes M sidwce@igude end of the
m ssil e canister ,nday the mAysing ekRaube exdasttigasdppond he missile

exhaust end of t e SupRolt StEUCLuLE;tQ 1hG,ONe. Qg exhaust chimeys,
for causing mssile ‘exhaust 'gas to vent ron1? e one or nore chlnneys near

the missile |auncinahiest a md s2dleuppbrusttplenwr etdgfaqhing tiossil e | auncher
cell. A door strygd Widdortaltacbedrbontle Mhsshissilawghrd of the

LRSI C%%Li%%?&&ﬂ; support structure. The missile
exhaust plenum is coupled to the one or more
10 exhaust chimneys near the missile exhaust end
of the support structure. The missile exhaust
plenum further includes an attachment
arrangement for attachment to the missile
exhaust end of the missile canister, for
15 routing missile exhaust gas from the missile
exhaust end of the support structure to the one
or more exhaust chimneys, for causing missile
exhaust gas to vent from the one or more
chimneys near the missile launch end of the
20 support structure of the missile launcher cell.
A door structure is attached to the missile
launch end of the missile launch cell support
structure, for, in the closed state, protecting
at least the support structure, the one or more
25 chimneys, and any missile canister accommodated
within the cavity.

In a particular embodiment of the
invention, the cavity has a rectangular, or
more particularly square, cross-section, and is

30 dimensioned to accommodate a Mk 25 canisterized
missile. The support structure may be a
latticework. The number of chimneys in a



structure, for, in the closed state, protecting at |east the support
structure, the one or nore 25 chi meys, and any nissile canister 08N0OV 2005
accomodated wthin the cavity. In a particul ar enbodi ment of the

i nvention, ‘%Qzeoocavisty has a rectangular, or nore particul arlé szguare,
cross- sect Mo T3Ys 30 di nensioned to accommodate a MRCBESHM92364 i zed

m ssile. The support structure may be a latticework. The nunber of chi meys
ina 0.8 NOV 1005 WD 2004/ 029537 PCT/ US2002/ 020265 5 particul ar embodi ment
is two, with the two chimeys running parallel with each other and wth
the cavity axis. In a particularly advantageous 5 enbodinent of the

i nvention, an arregriofculmssrbediaenchés tedl swhdds Baehtvaf the missile

l'auncher cells of g &Fd aYudlimNSheAgHe] OfF1 tiRCESH i&g_.l% Gafy steri zed

m ssile, where each_ nmissile caniSter defines a mssile launch end 10 and a
m ssile exhaust &R ITPUSEPHNoP® S  missile |aunch, the array of missile
| auncher cells holds the nirss partdenibely advantgeaeial |y vertical |aunch

position bel gw a eng:?o%jhmé?cf%fo‘cthteh?n@eﬁﬁ%ﬁ | gungher cells 15 includes at
| east one el ongat ed exhaust gas chirmey, "ahd a sSupport structure defining a
general |y axi al dBv§33leicfaguiagra celdsi hes eachcht cwee aribsiyf ssil e exhaust

end. The cavity Dfuddreesuiard oft rhet Hireapf denefstehda 2bhas | ength and
cross-secti onal c%é@%%%fﬁ&‘a canisterized missile, where each
missile canister defines a missile launch end
10 and a missile exhaust end. In use prior to
missile launch, the array of missile launcher
cells holds the missile canisters in a
generally vertical launch positidn below a
deck. Each of the missile launcher cells
15 includes at least one elongated exhaust gas
chimney, and a support structure defining a
generally axial cavity defining a missile
launch end and a missile exhaust end. The
cavity of the support structure of each cell
20 has length and cross-sectional dimensions
sufficient to accommodate a missile canister.
The one or more exhaust chimneys are attached,
or lie adjacent to, the exterior of the support
structure and extend, parallel with the axis of
25 the cavity, from near the missile launch end to
near the missile exhaust end of the structure.
A missile exhaust plenum is attached to the
support structure near the missile exhaust end
of the support structure of each cell. The
30 missile exhaust plenum of each cell is coupled
to the one or more exhaust chimneys near the

missile exhaust end of the support structure,



sufficient to accormpdate a nmissile canister. The one or nore eghag¥tlNNs
-chi Mmmeys are attached, or lie adjacent to, the exterior of the support
structure and extend, parallel with the axis of 25 the cavity, fromnear the
m ssile launch end to near the mssile exhaust end of th r e. A

m ssil e exWRWBIE¥hum is attached to the support st ru&q?@{’moééé%}z?%e mssile
exhaust end of the support structure of each cell. The 30 m ssil e exhaust

pl enum of each cell is coupled to the ®ne or nore exhaust chi meys near the
m ssil e exhaust end of the support structure, 0.8 Nov 2005 WD 2004/ 029537
PCT/ US2002/ 020265 6 and al so includes an attachnment arrangenent or neans
for attachment tengdhelsibssnkéudzhaastasrathrentt ke rringsimeatcani ster, for

thereby routing g-$si ke exRRUShngAs £4 AR h JHiSY l&kn@pRUShgS end of the
support structure to_the one_or nore chimmeys, for causing m ssile exhaust

gas to vent frofft fBeafiFgale BABLEFFIMPhddenahy wusdfPe | aunch end of
the support struetigseleAegthausst gaust firam | thantiagiaed texhabetm ssile 10

| aunch end Qéf th%tnrai %§i ltﬁﬁlr gﬂgﬁgr?té%&{&e tfoort’hew%%% %&ogﬁge protecting at

| east the support. struc he "one  or_ nor e exhaus irmeys of the
m ssi |l e | auncher cdémneygnd LaRy cans s8¢ | ol winiss teshanetogmsd&Ped within the

cavity 15 of theegld frandcher atWheasonsie dHidwdli REarOrheegress of the
mssile fromits cani, and

: Yl ter n erau;t_ as froo@tt ge{\__r%nc 9, more chi meys.
Thi s arrangenent "&i LREPSPr 55 0P n’fkgesﬁ?p

door structure is attached to the missile

10 launch end of the missile launch structure,
for, when closed, protecting at least the
support structure and the one or more exhaust
chimneys of the missile launcher cell, and any
migssile canister accommodated within the cavity

15 of the cell, and for, when open, providing for
egress of the missile from its canister and
exhaust gas from the one or more chimneys.
This arrangement allows the array of missile
launchers to be maintained in a condition in

20 which all of the launcher cells are fitted with
canisterized missiles, without keeping at least
one missile launch cell clear or unloaded so as
to provide a chimney or path for the escape of
exhaust gas from a missile fired in a missile

25 launch cell of the array. Thus, an aspect of
the invention lies in an array of launchers in
which a canisterized missile located within
each of (all of) the cavities of the array.

Brief Description of the Drawing

30 FIGURE 1 is a simplified perspective
or isocmetric view, partially cut away, of a
representative array of four individual missile



| aunchers to be maintained in a condition in 20 which all of the |auncher
«cells are fitted with canisterized mssiles, wthout keeping at |east one
m ssile launch cell clear or unloaded so as to provide a chi rmeyo&r Ud’az
for the escape of exhaust gas froma mssile fired in a mssile 25 |launch

cel | of th&PHRISHhys, an aspect of the invention |IE§T/PF120%02%’6fay of

| aunchers in which a canisterized mssile located wwthin each of (all of)
the cavities of the array. Brief Description of the Drawing 30 FIGURE 1 is a
sinmplified perspective or isonmetric view, partially cut away, of a
representative array of four individual mssile 0.8 NOV 2005 WD 2004/ 029537
PCT/ US2002/ 020263 adénthaencbell sehtsSotdiany didngn aspecaspecthef the invention;
FIGURE 2 is a si IIBPEH: perspective or isonetric view of a single mssile

| auncher 5 cell E 1, FIGURE 3a is a sinplified perspective or
isometric viewillustrati n@I@@B%ﬂ sinfa tHapldddedpoerispacahdehat ch near the

m ssile |aunch @@‘dlgBmEBQlEn &l €0t NG L alilss@fl Fh BdREREr 10 and FI GURE
3bis a correspond g Fﬂéb gf the mssile exhaust plenum near the mssile
exhaust end of tcl’? REuhéher cell of FIGURE 2: FIGUREs 4a, 4b, and
4c are sinplified side el Bi@URBn3ands @ animplavs edr esemspeic‘tétry, 15 | ooki ng

'nt Eutgal Iy orthegongbrdbieet 4085 i Plustft S W@ 1h@urehehecel | of FI GURE 2
W s deck portion and hatch near the missile launch

end of the missile launcher cell of FIGURE 2,

10 and FIGURE 3b is a corresponding detail of the
missile exhaust plenum near the missile exhaust
end of the missile launcher cell of FIGURE 2;

FIGUREs 4a, 4b, and 4c are simplified
side elevation and plan views, respectively,

15 looking in mutually orthogonal directions, of
the missile launcher cell of FIGURE 2 with its
hatch open, showing the individual exhaust gas
management plenum, two exhaust gas chimneys or
uptakes extending from the plenum to the muzzle

20 or missile‘exit end of the launcher cell, and
the door assemblage covering the missile launch
exit and the chimneys;

FIGURE 5 1s a simplified cross-
sectional elevation view of the single missile

25 launcher of FIGURE 2, showing the location of
the missile within the missile canister and a
portion of the gas management system, including
the plenum and one chimney, and the deck door
or hatch.

30

Description of the Invention

FIGURE 1 is a simplified perspective



hat ch open, show ng the individual exhaust gas managenent plenum two
-exhaust gas chimmeys or uptakes extending fromthe plenumto thggmmﬂim% 20

or mssile exit end of the | auncher cell, and the door assenblage covering
the mssile launch exit and the chlnneys, FIGURE 5 is qgllfled Cross-
sectional WO2P8928H7vi ew of the single mssile 25 | aun'c’:‘Fi'éP $2/2926RE 2,

showi ng the location of the mssile within the mssile canister and a
portion of the gas managenent system ingluding the plenum and one chi nmey,
and the deck door or hatch. 30 Description of the Invention FIGURE 1 is a
sinmplified perspective 0 6 NOV 2005 WO 2004/ 029537 PCT/ US2002/ 020265 8 or

i sometric view of ognigbmayril ¢feine va'xdleajrayﬁmsidfe indyRchericel | s 10a,
10b, 10c, and 10d

, , orti ns of ure cut a to revea
interior details. ﬁsﬁﬁ@U EUTC ?ﬁece 33%1 g@FIsafggﬁofOb 10c, and
10d are identicawitd pachionbeof Eberstnudtunaﬂqm¢eawam &t ce-type support

structure designateded?, 1nEQH§o?‘éétéfléauﬁﬁh%&gﬁﬁﬁ hinchydes a lattice- type
support structure desi gnated m ssi | I"auncher. cell 10b incl udes a

lattice-type SuppdPiy ﬁHéﬂuF811§b10%1§§¥?e]#5hnémgf¥9QIare10c i ncl udes a
| attice-type suppdidensticadt upbeeadBcotlaand. | @amthereldelincl@eieisnal udes a

lattice- type SUp@%&Ei%%LQ§bgrguéagrtE?f%hé%ﬁygnéesignated 12,
thus missile launcher 10a includes a lattice-
type support structure designated 12a, missile

10 launcher cell 10b includes a lattice-type
support structure 12b, missile launcher cell
10c includes a lattice-type support structure
12c, and launcher cell 10d includes a lattice-
type support structure 12d. Each support

15 structure 12 includes four "leg" portions.
Taking missile launcher cell 104 of FIGURE 1 as
being representative, three such legs can be
seen, namely legs 14dl, 1442, and 1443, and the
fourth leg is not illustrated. The illustrated

20 legs of support structure 12a of missile
launcher 10a are l4al and l4a2, the illustrated
legs of support structure 12b of missile
launcher 10b are 14bl and 14b2, and the
illustrated legs of support structure 1l2c of

25 missile launcher 10c are 14cl and 14c2. The
legs of each support structure extend parallel
with the missile launcher longitudinal axis; in
particular, the wvarious legs extend parallel to
their corresponding launcher cell longitudinal

30 axes 8a, 8b, 8c, and 84.

A plurality of interconnecting
support braces extend between the "legs" of the



15 structure 12 includes four "leg" portions. Taking mssile |auncher cel
»10d of FIGURE 1 as being representative, three such | egs can be seen,
namely | egs 14dl, 14d2, and 14d3, and the fourth leg is not ill ysgNet &85

The illustrated 20 | egs of support structure 12a of missile |auncher 10a
are 14al aW@ M3 e illustrated |egs of support strAf/URO2BH9¥f nissile
| auncher 10b are 14bl and 14b2, and the illustrated |egs of support

structure 12c of 25 missile launcher 10& are 14cl and 14c2. The |egs of
each support structure extend parallel wth the mssile |auncher

| ongi tudinal axis; in particular, the various |egs extend parallel to

t hei r correspondi sigpp@unchieruaeide lodngetbdinhabil80lawesh®&a, 8b, 8c, and 8d.

A plurality of intgffonnactying, ciSURREY b extend between the "l egs" of
the 0 8 NOV 2005 CNiD 2004] 020555 TACrFUSB0527 358255 9 support structure of
¢ §

each mssile | aunEfR¥esertative sunnestt, Rragesn? g BURE0a? resentative
support braces 202da3 28a2endrsktwidam3 1ot endmbrt weetal egnel 4&nt s 14al and

14a2. 5 The gpnbin@ﬂ%ogb id e¥§%lo gﬁe%gei%s a gT ggﬁpgﬂé braces defines an
el ongated cavity (no clearTy visiblen ?, aving a rectangul ar
Or square cross-seerpont hwaeds dshicwss aveelprahtedt fevlgh 62eh support 10

structure 12a, 128)ed20y wishihiad.inThactiRessy , saaliagak di nensions of each

such cavity are di n5|qfed to accommodate a cgnlster zed
rectangular or sduare Cross-sectlon, w ich

extends vertically through each support

10 structure 12a, 12b, 12c, and 12d. The cross-
sectional dimensions of each such cavity are
dimensioned to accommodate a canisterized
missile, and to hold such canisterized missile
in a vertical or about-vertical posture. In a

15 particular embodiment in which the canisterized
missile is a Mark 25 canisterized missile, the
cross-section is square.

A protective door or hatch assembly

or structure is located at the upper or missile

20 launch end of each missile launcher cell. More
particularly, FIGURE 1 illustrates a hatch
assembly l16a assoclated with missile launcher
cell 10a, a hatch assembly 16b associated with
missile launcher cell 10b, a hatch assembly 16c

25 associated with missile launcher cell 10c, and
a hatch assembly 16d associated with missile
launcher cell 10d. Each hatch assembly
includes a generally flat deck portion or deck
extension, and a hatch covering one or more

30 apertures by which one or more missiles may
exit, andor through which exhaust gases may
vent. In FIGURE 1, hatch assembly 16a of



mssile, and to hold such canisterized mssile in a vertical or

about -vertical posture. In a 15 particular enbodi nent in which the
‘canisterized mssile is a Mark 25 canisterized mssile, the crﬁgﬁn?qggion
is square. A protective door or hatch assenbly or structure is ed at
the upper or mssile 20 |aunch end of each mssile |au <More
particul ar V20RYERE 1 il lustrates a hatch assenbl y 16aﬂgQ§%%§§%g§°mﬁth

m ssile |launcher cell 10a, a hatch assenbly 16b associated with mssile

| auncher cell 10b, a hatch assenbly 16cl®5 associated with mssile |auncher
cell 10c, and a hatch assenbly 16d associated with mssile |auncher cell
10d. Each hatch assenbly includes a generally flat deck portion or deck
ext ensi on, and a nhiatsdii ecdwemichgronelor 1o@rieag0a apsrk waestion wii ch one or
Tore missiles mysodiideeciiden bRaAUANsW S SN 0ases, may  vent. In

FI GURE 1, hatch assenbly 16a _of 8 Nov, 2005~ WD 2004/ 029537

PCT/ US2002/ 02026 hidssTelvadhehef Beffilioal3rched«dd pddd on of  deck
extensi on | 6ad arths aidegsd 1gaidc Andibahhingad Cia s emgdyy, kGdwf mssile

| auncher cell 10 ck 4l a_hinge 16dh jth 5 the

hat ches il uést ra?cehdé]g%t%é%%gliil%%g%é:ggggs%g Q%blg? Pl?%;tmﬁ-la{ilc%se\é&ssenbl y 16¢ of
m ssile |auncherPosicipas atgéck asegmhhy hdc opermiggicke 16ch. The hatch

16bh of hatch asspHdhekbh 6cS halsl bUgkERL dcd Naiady pdid HAveal a square 10
m ssile-end "aperfure” 18bmin whieha ¢y ton assembly 16b is
illustrated in phantom to reveal a square
10 missile-end "aperture" 18bm in which a
canisterized missile (not illustrated in FIGURE
1) may be accommodated, and additional chimney
or exhaust uptake apertures 18bcl and 18bc2.
Each missile launcher cell 10a, 10b,
15 10c, and 104 of array 10 of FIGURE 1 also
includes an a pair of missgile exhaust gas
uptake ducts or chimneys. In FIGURE 1,
portions of the two chimneys associated with
missile launcher cell 10a are designated 30al
20  and 30a2, and portions of the corresponding
chimneys of missile launcher cell 10b are
designated 30bl and 30b2, respectively. The
chimneys associated with missile launcher cell
10c are designated 30cl and 30d2, and those
25 associated with missile launcher cell 10d are
designated 3041 and 3042 in FIGURE 1. The
chimneys associated with each launcher cell
extend from near the bottom, breech or missile
exhaust end of each launcher cell to near the
30 top, muzzle, or missile launch end of the
launcher cell, and are generally parallel with
the axis of the corresponding support



canisterized mssile (not illustrated in FIGURE 1) may be accomodat ed, and
-addi ti onal chimey or exhaust uptake apertures 18bcl and 18bc2. Each

m ssile launcher cell 10a, 10b, 15 10c, and 10d of array 10 of( &NGURSS1
also includes an a pair of mssile exhaust gas uptake ducts or chi meys.

| n FI GURE WO 20012$3%ns of the two chi meys associ at ed WEHUSA283926% | auncher
cell 10a are designated 30al 20 and 30a2, and portions of the correspondi ng
chi meys of missile |launcher cell |ob at® designated 30bl and 30b2,
respectively. The chimeys associated with mssile launcher cell 10c are
designated 30cl and 30d2, and those 25 associated with mssile |auncher cel

10d are desi gnat&gddlreand 3062 bﬁlfﬁh%leEadal Thea ThUIMemsergssoci ated with
each | auncher cel] éig nd frog%EF?r g Qott q%ﬁquicqﬁgr m ssi |l e exhaust
end of each | aund®2ESt o REI15H p! nissile | aunch end
of the |auncher metsilandumcdegesapably parattetewli2d, the axis of the

cor r espondi ng. suRROrindy S B 2008 39L22004L039537, P USPA02020265 11

structure. Thus, chlnneys 30al and gPaZ ext en arallel wth the
Iongltudlnal5aX|s FEPudifadsiard S 8bnChePisEppBr 2R  ure 12a, chi meys
30b1 and 30b2 extenshqar & dreictwirteh 10be EhhmngyﬁummﬁﬂJamanzmdﬂo of mssile

| auncher  support ﬁ‘%ﬁ@ﬁﬁsﬁ% Ts»ﬁ%mﬂﬁ slggé g»f)ch $x§c§end paral | el

with the | ongitudina m ssi er support structure 12c,
of missile launcher support structure 2c¢,

chimneys 30dl1 and 3042 extend parallel with the

10 longitudinal axis 8d of missile launcher
support structure 12d. At their upper ends,
the various chimneys or missile exhaust gas
uptake ducts open into a region which lies
under the doors or hatches of the corresponding

15 missile launcher cell when that door or hatch
is in its closed position. In FIGURE 1, the
open ends of the two chimneys 30bl and 30b2 are
designated 18bcl and 18bc2, respectively. The
chimneys are preferably fastened to the

20 corresponding deck plate, as by welding if the
chimney is metallic, or by other suitable
fastening method for other materials, as for
example the chimneys 30bl and 30b2 should be
secured to deck plate 16bd. The corresponding

25 hatch 16bh, when in its closed state, covers
both the two chimney openings 18bcl and 18bc2
and also the upper end of the elongated,
vertically oriented cavity associated with or
defined by the support structure 12b.

30 In addition to the chimneys, each
missile launcher cell 10a, 10b, 10c, and 104 of
array 10 is associated with an exhaust gas



chi meys 30dl1 and 30d2 extend parallel with the 10 | ongitudinal axis 8d of
.mssile launcher support structure 12d. At their upper ends, F@n @’7@?1
chi nmmeys or missile exhaust gas uptake ducts open into a region h
under the doors or hatches of the corresponding 15 missile |auncher cell
when that WO@p04®98Atch is in its closed position. |n BOTESRH2P20265%e open
ends of the two chi meys 30bl and 30b2 are designated 18bcl and 18bc2,
respectively. The chimeys are preferabty fastened to the 20 correspondi ng
deck plate, as by welding if the chimey is netallic, or by other suitable
fastening nethod for other materials, as for exanple the chimeys 30bl and

30b2 shoul d be serdigsl 40 n@gﬁl@oghat eTﬂlggd Tllggelq&ﬁr@@apoi’gl ng 25 hatch 16bh,
when in its cl osed state, dgovers E E V\ﬁ Chl y %Pem ngs 18bcl and
18bc2 and al so tHEUpFEreE it B mtlﬁél FongatedsT 9% it 1P oriented cavity
associated. with mlemdefélOhecid)yaslsbelaupﬂownthtmusulle I1R2mci3r I n addition to
t he chi mmeys, eacguel |ﬁ%%ﬂ1er40%e%l5 ;%goc%%g%d%zand 10d of array

10 is associated wt an ex aust gas 004/ 029537
PCT/ US2002/ 0202654435 ht@ misiaracieldl d0cThasd a plenwm 494 i$  associ at ed
with mssile | aurwsh@dicﬁe&éd Iah misplieeulkhdAbhes associaiied with missile

e el eckyg] U % 13 SRR SR B salhs, | eyncher cel
arrangement for attachlng the plenum to the
support structure. In a particular embodiment

10 of the invention, the attachment arrangement
also supports a "dogdown" arrangement which
provides secure attachment of the plenum to the
lower end of the canister of the canisterized
missile used therewith. In FIGURE 1, the

15 attachment arrangement for the exhaust gas
plenum of each missile launcher includes four
bosses or structﬁres of a set 42 of bosses.
Thus, exhaust gas plenum 40a of FIGURE 1
includes on its upper surface four attachment

20 bosses, each of which is designated 42a, spaced
around a rectangular or sguare exhaust gas
inlet port 44a. Similarly, exhaust gas plenum
40b includes on its upper surface four
attachment bosges, each of which is designated

25 42b, spaced around a square exhaust gas inlet
port 44b, exhaust gas plenum 40c includes on
its upper surface four attachment bosses, each
of which is designated 42c, spaced around a
square exhaust gas inlet port 44c, and exhaust

30 gas plenum 40d includes on its upper surface
four attachment bosses, each of which is
designated 42d, spaced around a square exhaust



Each exhaust gas plenumincludes an attachnent arrangenent for attaching
‘the plenumto the support structure. In a particular enbodi menﬁgkﬁ ca?ppthe
i nvention, the attachnment arrangenent also supports a "dogdown ¥ aement
whi ch provides secure attachnment of the plenumto the _|ower end of the
cani ster oWQWBYRE sterized nissile used therew th. |FCHEPERI225t he 15
attachnment arrangenent for the exhaust gas plenum of each m ssile |auncher
i ncludes four bosses or structures of a3set 42 of bosses. Thus, exhaust
gas plenum 40a of FIGURE 1 includes on its upper surface four attachnment 20
bosses, each of which is designated 42a, spaced around a rectangular or

squar e exhaust gagasi pheét pesit 4dal. Simddnablfy thexbadsksgas pkenum 40Db
i ncludes on its uppet . sgégggheé ur . attlachmant b $ses, eac? 9}1‘1 which is
desi gnated 25 42b, space around a square exhaus ggs PRI 8 port 44D,
exhaust gas pl enuAFa0eifhed uslempeIrt stmafwyer sésf aoeekawplai t achnment

boss_esl ?aCh t0f44‘t‘lfhécmodvérdéﬁdﬁr%%e&lél%qﬁre%p%%l@&!?dd%p%HQ:e exhaust
gas inlet por X p m i ncludes on its upper

surface four attg(?ﬁ ?dwflgi) @‘3@2 e‘aaf‘gcﬂ]dlf‘4 cﬁ@?or&e§ gHaFB8®42d, spaced
around a square ethdust Bi8sN¥Y RAGChaADI1DE4hA28537ePCIS1LB2602/ 020265 13
gas inlet port 44% E@éﬁREf the bg@@;c%ég t%ettho%% ltﬁsr@g gggggsto t he | ower

end of a leg of t associ at ed support struct an exanple, the |ower
ends of the three4¢8r PEcBLEYR| 4Pddrfich are nearest the viewer.

This effectively fastens the plenum 40d to its

10 associated support structure 12d, with axis 8d
of the elongated vertically-oriented cavity
(not designated in FIGURE 1) associated with
the support structure 124 overlying the missile
exhaust gas entry port 444 of the plenum 404,

15 The chimneys or missile exhaust gas
uptake ducts of each missile launcher cell are
connected at their lower, missile exhaust, or
breech ends to corresponding apertures of the
associated plenum, so that missile exhaust

20 gases entering the plenum can be vented through
the chimneys to a location near the upper,
missile launch, or muzzle ends of the
structure. More particularly, the lower ends
of chimneys 30al and 30a2 of missile launcher

25 10a are connected to corresponding apertures
46al and 46a2 of plenum 40a, the lower ends of
chimneys 30bl and 30b2 of missile launcher 10b
are connected to corresponding apertures 46bl
and 46b2 of plenum 40b, the lower ends of

30 chimneys 30cl and 30c2 of missile launcher 10c
are connected to corresponding apertures 46c¢l
and 46c2 of plenum 40c¢, and the lower ends of



5 |l egs 14d1, 14d2,,and 14d3 of support structure 12d of m ssile | auncher
+10d which are visible in FIGURE 1 are attached to those thre @@)@p 42d
of plenum 40d which are nearest the viewer. This effectively f n

plenum 40d to its 10 associated support structure 12d, with axis 8d of t he
el ongat ed WEPP¥RPIY-oriented cavity (not designated i PCR 29365

associated with the support structure 12d overlying the mssile exhaust
gas entry port 44d of the plenum 40d. 15 The chi meys or mi ssile exhaust gas
upt ake ducts of each mssile |auncher cell are connected at their | ower,

m ssil e exhaust, or Dbreech ends to correspondi ng apertures of the

associ at ed pl enumhmdymtBOrﬁlssirﬂdeBGﬁEauﬁtmﬂﬁsigbsemtﬁmmf nga he pl enum can

be vented throug t » Mmssile
| aunch, or nuzzl 25%3:%,—&#5&%%’%5 ?’S?IE?%‘%W% gtrtl cu ar the | ower ends
of chi meys 30al &Y 402 off PHessm 40faufRperhimnens are "éB%mect ed to

correspondi ng apefipi@sedttal wrd rdGadeofl epdienyn #deackident awer ends of
chi meys 30b andt 30h2 of m si.l e _l,auncher gb ar.e conneckP to
en

correspondin aper resrefé]o% andpgrgfﬁmf p? u‘?’ﬁ’f@% M Sher ends of 30
chi meys 30cl andaBOﬁBaJGcf unpsasq leadisatinc haeit Orespeet tonndedled to

correspondi ng ap 661l acRNG 198C 2 rab-t REBNEIR 406medl Adie | over ends of
0 8 NOv 1005 WO 004/0 537 PCT/ US2002/ 020265 %H?chlnne 0d1 and 30d2 of

ni ssile | auncher %d“a & e d Sn%PFeE‘ﬁo R B 46d1

support structures.

10 FIGURE 2 is a simplified perspective
or isometric view of missile launcher cell 104
of FIGURE 1, standing alone. Elements of
FIGURE 2 corresponding to those of FIGURE 1 are
designated by the same reference numerals. In

15 FIGURE 2, A portion of the drive mechanism
which controls the operation of hatch 16dh is
designated as 216. FIGURE 3a 1is a simplified
perspective or isometric view of the upper,
missile launch, or muzzle end 300 of the

20 missile launcher cell 10d of FIGURE 2. 1In
FIGURE 3a, elements corresponding to those of
FIGURE 2 are designated by the same reference
numerals. In FIGURE 3a, various sets of
apertures or holes defined in the edge of the

25 deck portion 16dd are designated 316dal,
316da2, 316da3, and 316dad4. These sets of
apertures are provided for allowing the use of
bolts to fasten each deck portion to an
adjacent deck portion of another missile

30 launcher cell, in order to form an array such
as that illustrated and described in
conjunction with FIGURE 1, or to fasten the



and 46d2 of plenum 40d. The chi meys are thus supported at their |ower ends
by attachnent to 5 their respective plenuns, and may be attacheggmjtv mh'Selr
upper ends to their respective deck plates. In addition, furthe

attachments nay be made along their lengths to their res tlve support
structur esWOROOHRYIRE 2 is a sinplified perspective orP 912‘6??@‘{ 2020263 ew of

m ssile launcher cell 10d of FIGURE 1, standing alone. Elenents of FIGURE 2
corresponding to those of FIGURE 1 are lWesignated by the sane reference
nunerals. In 15 FIGURE 2, A portion of the drive mechani smwhich controls
the operation of hatch 16dh is designated as 216. FIGURE 3a is a sinplified
perspective or i sde rgaxrtdicewodl thieeceppeto ami sSjdcentudedk or nuzzle end
300 of the 20 m sgi r..celb .10d._o n FlIGURE 3a, elenents
corresponding to %%%%eé‘g‘#@qﬁ% % ér grdégll%nagg%g%yéthe sane reference
numeral s. | n Fl GUREOSRusmrodiisst dtofsapeniteds drcheotawaxiefined in the
edge of the 25 qwﬁtmtdpmhll@dldlar@mﬁgtga@é@dl@%om?el@daZ 316da3,

and 316da4. hese 3{3 tures are provided for allow ng the use of
bolts to fasten e% Gﬁ)g%te to an adjacent deck portion of another
m ssile 30 | auncher cell |E1EG’§IMer3bt osfer mimplafieyd secdpeasitdat

i 11ustrated and descrifiec . oA WIChI 9Bkt hmfé@f@ dxh@isd 0 fasten the O,
8 Nov 2005 WD 2004/ 029537 PCT/U82002/020265
end, or breech end 380 of the m1ss1le launcher

structure of FIGURE 2, illustrating some

10 details of the structure. Elements of FIGURE
3b corresponding to those of FIGURE 2 are
designated by like reference numerals. In
FIGURE 3b, the structure of plenum 40d is seen
to include legs or supports 33%a, 339b, and

15 339¢c, each of which defines a plurality of
plenum-to-ship mounting or attachment holes or
apertures 340d1l, 340d2, and 34043,
respectively. In addition, details of the
dogdown mechanism 360 include connecting drive

20 bars 350a and 350b.

In FIGURES 4a, 4b, and 4c¢, elements
corresponding to those of FIGURES 1, 2, 3a, and
3b are designated by the same reference
numerals. In FIGURE 4c, the aperture 418d

25 represents the end of the elongated cavity
defined by the support structure 124, and it is
centered on axis 8d, which appears as a dot in
the view of FIGURE 4c. FIGURE 4b illustrates
axis 8d as centered in the view, while FIGURE

30 4a shows axis 8d as off-center relative to the
entire structure. Axis 8d appears as off

center in FIGURE 4a because it is centered on



deck portion of the cell to an adjacent deck structure of the ship or other
support structure on which it is nounted, a cut-away portion of which is

“illustrated in phantomas 5 390 in FIGURE 3a. FIGURE 3b is a sinplified
perspective or isonetric view of a |lower, missile exhaust end, ©B NBVdeh
end 380 of the mssile launcher structure of FIGURE 2, illustrating sone 10

detai | s of MOr80442P3¢t ure. El enents of FI GURE 3b corr esHfoHERAY/RYot hose of
FIGURE 2 are designated by like reference nunerals. In FlIGJRE 3b, the
structure of plenum40d is seen to inclifde | egs or supports 339a, 339b, and
15 339c, each of which defines a plurality of plenumto-ship nounting or
attachnment hol es or apertures 340dl1l, 340d2, and 340d3, respectively. In
addi tion, detail stlod suppordogaewatoeehandsmiBbeh i il afiesetonnecting drive 20

bars 350a and 350 el%ﬁ‘@a%gﬁglé%‘gtﬂe @Qgsfffe f%%p%% cgﬂrrespondi ng to

those of FI GURES are desrgnate t'he Sdnme reference
nuneral s. | n Fl GUAE &kecaure gfeither ergssacesof ephesantmney®e end of the
el ongat ed cavity 3gef igied 3pazt.he support structure 12d, and it is centered

on axis 8d, i ch appears ot. in the view of FIGIRE 4c. Fl GURE 4b
illustrates “axis 8d as ce%tsIégi%@g: %nrﬁﬁﬁema%\f ITYREHT ffla shows axis

8d as of f-center vedmtafenitsitliee lamnchee sellicideof AIGUBH lappears as of f
center in FlI GURE gaohecaitife, tars paeRigied it Oafadb 2003, the
missile 512 and a missile canister 510,
defining a missile launch end 510ML and a
10 missile exhaust end 510ME, with the missile 512
contained within the canister 510. In FIGURE
5, the hatch 16dh is open.
Other embodiments of the invention
will be apparent to those skilled in the art.
15 For example, while the support structure 12x of
a cell 10x of the FIGURES are illustrated as
being of a particular form of lattice, other
types may be used, or solid (non-lattice)
portions may be used. While the missile
20 launcher array of FIGURE 1 shows a linear array
of missile launcher cells, the array can be
rectangular, so that it includes a plurality of
rows and columns, and it may intermix
rectangular or square with linear arrays of
25 missile launcher cells. While the plenum
associated with each missile launch cell has
been shown as being roughly cubical, it may be
drum-shaped (that is, a portion of a right
circular cylinder) or semispherical (some
30 portion of a sphere, including a hemisphere).
While the missile canister has been described

as containing a single missile, the missile



WO 2004/ 029537 PCT/ US2002/ 020265 16 the support structure 12d, which is

.offset relative to the entire mssile | auncher cell | Od because of the
presence of the chimeys 30dl and 30d2. 5 FIGURE 5 represents gg npy ZUU
cross-sectional view of mssile |launcher cell 10d of FIGURE 1 shown

and parti aMORORY29%¥hay to show the nissile 512 and a rRGKVI28020387%63 ¢ er 510,
defining a mssile launch end 510M. and a 10 m ssil e exhaust end 510ME, with
the missile 512 contained within the déhister 510. In FIGURE 5, the hatch
16dh is open. O her enbodinments of the invention wll| be apparent to those
skilled in the art. 15 For exanple, while the support structure 12x of a
cell 10Ox of the HdgdiRESracan bleusfrahedtme di i roifnea par ti cul ar f or m of

| attice, other Eﬁ%ﬁlﬁ%@’% Hﬁ@gilgé solid (non-lattice) portions may be

used. Wiile the "aun array of FIGURE 1 shows a |inear array
of missile launcher cells, Thié apraysehke beaundeamalilar(am®o that it

i ncl udes a pI uraldﬁey o 1zraqmazgnd1ggl umaslz@rgif idrdBBYy 101t ifnx  rectangul ar

h I h | | Wiide th I
acsociat od wth CAch ARG FE PXBACALLorfopRa Dt WhARPSRE Bding roughly

cubical, it may ee drrmﬁrS:hapedS( fhat aceepripmra ieamicftexrideght circul ar
cylinder) or semmnani£als 105088230y ROEL | QB Aed SRR Nl uding a
hem sphere). \Whi]e e mSssile canister has been descri bed
1aunc end (510ML) and a missile exhaust end
(510ME), for, in use prior to missile launch,
10 holding the missile canister (510, 512) in a
generally vertical launch position below a deck
(390). The missile launcher cell (16d)
comprises at least one elongated exhaust gas
chimney (3041, 30d2). It also comprises a
15 support structure (14dl, 1442, 2041, 20d2)
defining a generally axial cavity (418d), also
defining a missile launch end and a missile
exhaust end. The cavity (418d) of the support
structure (14d1l, 1442, 2041, 20d2) has length
20 and cross-sectional dimensions sufficient to
accommodate the missile canister (510, 512).
The one or more exhaust chimneys (3041, 30d2)
lie along the exterior of the support structure
(1441, 14d2, 2041, 20d2) and extend, parallel
25 with the axis (8d) of the cavity (418d), from
near the missile launch end (300) to near the
missile exhaust end (380) of the support
structure (14dl, 14d2, 20d1, 20d2). The
missile launcher cell (16d) also includes a
30 missile exhaust plenum (40d) attached to the
support structure (14dl, 1442, 2041, 20d2) near
the missile exhaust end (380) of the support



as containing a single mssile, the mssile O 8 NOVv 2005 WD 2004/ 029537
PCT/ US2002/ 020265 17 cani ster can be of the type containing a plurality of

‘'mssiles. Thus, a missile launcher cell (any one of 12a, 12b, 1§Cé (3r é’Zd
of array 10, with 5 12d taken as typical) according to an aspec OV |

i nvention epting a canisterized mssile (51 def| nes

a mssile %az‘:gﬁ% 2%(;j(r;ld (510M.) and a m ssil e exhaust engpm?\é%é?\%@?bz%

use prior to mssile launch, 10 holdin he m ssile canister (510, 512) |n a
general ly vertical |aunch posi tion bel a deck (390). The m ssile | auncher
cell (16d) «conprises at |east one el ongated exhaust gas chimey (30d1,

30d2). It also conprises a 15 support structure (14dl, 14d2, 20d1 20d2)
defining a gener &Y5pabyrS éé@lltf 448304k stPd%efi MRy a missile | aunch

end and a mi ssi | enissthalsiknangt EmenﬁxaV(4wd)(41138cBo@1etd16tosltm@ort structure

(14d1, 14d2, 20d1 20d2 has | t and cr aI dlnen5|ons
sufficient to acdco TS é‘%ﬁggg %@ Satd %IThe one or nore

exhaust chi meys ﬂ%d@smﬁxhhuétaewg(lw @(ﬁé?h&)rsuﬁpqrrte support

structure (§-4d11st%ur%oq:h_AdaOdathndZ@&i enpbdgqar alfel 25 with the axis
(8d) of the cavit 4%) from pear th %1 ts Iaunc end (300) to near
the missile exh Fﬁﬁmsuzg?) Fitu ?ﬁ:t’d”r 4d1, 14d2, 20d1,
20d2). The m ssidwe altatwmmmntcalrh:a('@éﬂénal 960 )ncﬁcudesttaachment

to the missile exhaust end (510ME) of the
missile canister (510, 512), for routing

10 missile exhaust gas from the missile exhaust
end (380) of the support structure (14dil, 1442,
20d1, 20d2) to the one or more exhaust chimneys
(3041, 30d2), for causing missile exhaust gas
to vent from the one or more chimneys (30d1,

15 3042) near the missile launch end (300) of the
support structure (1441, 14d2, 20dl, 20d2) of
the missile launcher cell (16d). A door or
hatch structure (16dh) is attached to the
missile launch end (300) of the missile launch

20 cell support structure (14d1l, 14dz2, 2041,
20d2), for, in the closed state, protecting at
least the support structure (14dl, 1442, 2041,
20d2), the one or more chimneys ({3041, 30d42),
and any missile canister (510, 512)

25 accommodated within the cavity (418d).

In a particular embodiment of the
invention, the cavity (418) has a rectangular,
or more particularly square, cross-section, and
is dimensioned to accommodate a Mk 25

30 canisterized missile (510,512). The support
structure (1441, 1442, 2041, 20d2) may be a
latticework. The number of chimneys (3041,



30 mi ssil e exhaust plenum (40d) attached to the support structure (14d1,
14d2, 20dl1l, 20d2) near the mssile exhaust end (380) of the support 0 8 NOV
7005 WO 2004/ 029537 PCT/ US2002/ 020265 18 structure (14d1, 14d2, V %@pZ).
The mssile exhaust plenum (40d) is coupled to the one or npre us

chi meys (30d1. ) near the mssile exhaust end (380) of the support 5
structure %%”é%mgg%gz, 20d1, 20d2). The mssile exhaus¥&BP%ﬂﬁW¥?

further includes an attachnment arrangenent (360) for attachment to t he

m ssi |l e exhaust end (510ME) of the misside canister (510, 512), for routing
10 mi ssile exhaust gas fromthe mssile exhaust end (380) of the support
structure (14d1, 14d2, 20d1, 20d2) to the one or nore exhaust chi meys
(30d1, 30d2), for3QsialisiimgampgsitlieuénhaambO@Hsentto'LS/e:mo,f nmarblt he one or nore

chi meys (30d1, 15,3042 e (gb§§| I@oéﬁp%ﬁ% (110 the support
structure (14d1, 1442, 2 d he m ssil e lTauncher cell (16d). A
door or hatch st% 9’( a‘f’i"é]&h‘é%et%a‘fw %S (8 1-aunch end (300)

of the mssile launch 20 cemlas@ﬁﬂ@ituxarugtadmadﬁbgﬁbuSL4d2 20d1, 20d2),
for, in the glos zitnpentp Gt eeL ggvﬁﬁtlégas%% %er yt g ructure (14d1,
0

14d2 20d1, 20d2 the one or nore ¢ , and any mssile

canister (510, 5Mssitledcomebeat 661het I‘ﬁ-ﬁat h3e51%fav]iﬁ<§/ @Bded)in a
particul ar enbodin@ntetth tdFe tHeNWEREL 08, 1ihecKkawiden (H18)sdasa rectangul ar,

the array dimensioned for accepting a

O.

canisterized missile (510, 512), where each

10 missile canister (510, 512) defines a missile
launch end (510ML) and a missile exhaust end
(510ME). In use prior to missile launch, the
array (10) of missile launcher cells (16d)
holds the missile canisters (510, 512) in a

15 generally vertical launch position below a
deck. Each of the missile launcher cells (164)
includes at least one elongated exhaust gas
chimney (3041, 30d2), and a support structure
(1441, 1442, 20d1, 20d2) defining a generally

20 axial cavity (418d), and defining a missile
launch end (300) and a missile exhaust end
(380). The cavity (418d) of the support
structure (14dl, 14d2, 2041, 20d2) of each cell
has leﬁgth and cross-sectional dimensions

25 sufficient to accommodate a missile canister
(510, 512). The one or more exhaust chimneys
(30dl, 30d42) are attached, andor lie adjacent
to, the exterior of the support structure
(1441, 1442, 20d1, 20d2) and extend, parallel

30 with the axis (8d) of the cavity, from near the
missile launch end (300) to near the missile
exhaust end (380) of the structure. A missile



or nore particularly square, cross-section, and is dinensioned to
-accommodate a Mk 25 30 canisterized mssile (510,512). The support

structure (14dl, 14d2, 20d1, 20d2) rmay be a |atticework. The rnign% @§

chi meys (30d1, 0 8 NOv 1005 WO 2004/029537 PCT/ US2002/ 020265 & ina
particul arworB@d8ht is two, with the two chi meys (FFYS260382926% unni ng
parallel wth each other and with the cavity axis (8d). In a particularly
advant ageous 5 enbodi ment of the invent2on, an array (10) of mssile

| auncher cells (16a, 16b, 16c, and 16d) has each of the m ssile |auncher
cells (16d) of the array dinmensioned for accepting a canisterized mssile

I(510 h51221 (\g/rllglrvﬁeﬁ@&%btl Gdmad | @oe@nigt sﬁtééﬁgd %&N@h&eéa B m ssitle
aunch en and a m use prior to

m ssile | aunch, t BrUGT Y @flﬁ% 'offﬁgﬁ ?Péf a%léfg#er %%]FIQ“? 16d) holds the
m ssile canistersm{$dlle Spaust @nth (§enerafl yheestpmart | aunch position

bel ow a deck. Eagh.oftihe 4§-ﬁ| I qllgg %830%?(%@ (&@dgacﬁ ncl udes at | east

one el ongat ed exhaust gas |rme upport structure
(14d1, 14d2, 520dlce%bd2)'l‘%fmllﬁﬁo}gleae@<@ﬁéﬁ5| PiyeIQ‘G“a%%fﬂ i93F 418d), and

defining a mssileell atneh Endtdud@d andthenbssi b wxhausthanst (380). The
cavity (418d) of thgmr? QOHOdS” c(# re S149%e %3421%211 Od):clh Otd2) of each
cr

cell has length an ¥3s-Secti onal’ di ensions Sutficient to acconmodat e
a nmssile cani steend (380) of the support structure (1441, 1442,

20d1, 20d2), and also includes an attachment
10 arrangement or means for attachment (360) to
the missile exhaust end (510ME) of the missile
canister (510, 512), for thereby routing
missile exhaust gas from the missile exhaust
end (380) of the support structure (1441, 1442,
15 20d1l, 20d2) to the one or more chimneys (30dl,
3042), for causing missile exhaust gas to vent
from the at least one chimney (3041, 30d2) near
the missile launch end (300) of the support
structure (14d1l, 1442, 20d1l, 20d2). A door or
20 hatch structure (16dh) is attached to the
missile launch end (300) of the missile launch
support structure (14d1, 1442, 2041, 20d42),
for, when closed, protecting at least the
support structure (1441, 14d2, 2041, 20d4d2) and
25 the one or more exhaust chimneys (3041, 30d42)
of the missile launcher cell (16d), and any
missile canister (510, 512) accommodated within
the cavity (418d) of the cell, and for, when
open, providing for egress of the migsile (512)
30 from its canister (510) and exhaust gas from
the one or more chimneys (3041, 30d2). This
arrangement allows the array of missile



(510, 512). The one or nore exhaust chi meys (30d1, 30d2) are attached,
.andor lie adjacent to, the exterior of the support structure (14dl, 14d2,
20d1, 20d2) and extend, parallel 30 with the axis (8d) of the (chNOY Wﬁfrom
near the mssile launch end (300) to near the mssile exhaust end (380) of
the structWPaosA2eiLsile 0 8 NOV 2005 WO 2004/ 029537 BEHWEEYHYP 20265 20
exhaust plenum (40d) is attached to the support structure (14d1, 14d2,
20d1, 20d2) near the mssile exhaust ehd (380) of the support structure
(14d1, 14d2, 20d1, 20d2) of each 5 cell. The mssile exhaust plenum (40d) of
each cell (16) is coupled to the one or nore exhaust chimeys (30d1, 30d2)
negr thedm') ssi Ig Exhactsérs el Ha38)inehihba SHPROESNSL £ isd uire (14d1, 1;1d2,
20d1, 20d2), an SQ | u n ement .qr, nmeans for
-attachnment (360) ‘?11618? hagﬁrri%seiﬁihge é%h%%%?gggél%gl%{éﬁ%t? er%hssi |l e

cani ster (510, 51g3nisieriird ebysside@snyithPuyti kecekbaust ¥restromthe
mssile exhaust gnd £880)1&11dhrrswRNor b18heust Uik ddded sd4dR, 15 20d1,

20d2) to the_one or nore, chimeys (30dl, 30d2), for causing mssile exhaust

gas to vent °front? h%r%‘flé:eeﬁtc%ﬁ@(eé’hpﬁngﬁt&gé{,t%%a‘?ﬁc?i%%roﬂ he missile

| aunch end (300) ekhahst syggpofitorstar wdtsside( fddéd 1ddR, mP9stille 20d2). A door

or 20 hatch stru ( ) 4 dt e 1 SS) | atinch end (300)
ehunen (J60N)o ¢ S ta‘?&%gz. ( 128{119 12?2?%%“3&,@%

of the mssile launch support structur 0d2), for,
when cl osed, prot EBEi HgveRti@nsiiqshdn an array of launchers

(10) in which a canisterized missile iz located
10 within each of (all of) the cavities of the
array.
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tructure (14d1, 14d2, 20d1l, 20d2) and 25 the one or nore exhaust
(30d1, 30d2) of the mssile launcher cell (16d), and any m ssi

(510, 512) acconmodated within the cavity (418d) of t A8 N 1005 and

open, providing for egress of the mssile (512) 30 from

its

cani ster (510) and exhaust gas from £Re one or nore chi meys (30d1, 30d2).
This arrangenent allows the array of mssile O 8 NOV WD 2004/ 029537
whi ch al |
of the launcher cells are fitted with canisterized mssiles, wthout

keeping at |least one missile launch cell clear or unloaded so as 5 to
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a m sSi aun cel e arra an aspec
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array. O
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a general
conprisin
structure

ocated 10 within each of (all the cavities of
@gdfmd WEssHe canisiprdn |a|gén¢ra%&%9§fl%m%ee%wh oy ac%ﬁqf%%#

i zed

\p@ggﬂ? léﬂnéﬁérc%nﬁ)?@fn ter defines a mssile |aunch end and a mssile

prior 'to mssile launch, holding said mssile canister
|y veatkaabnéabnghe@anﬁb@hmbegmwmbmmack said mssile |auncher

g: at |least one el ated ro aust chi mey; support
def i AISHRP&! ﬁ%ﬁ@?gﬁ?@na&mm&ggf el gayif Preialging fnassis latingh,

nch

end and a missile exhaust end, said cavity of said support structure having length and
cross-sectional dimensions sufficient to accommodate said missile canister, said at
least one elongated round exhaust gas chimney lying along the exterior of said
support structure and extending, parallel with said axis of said cavity, from near said
missile launch end to near said missile exhaust end;

a missile exhaust plenum attached near said missile exhaust end of said
support structure, said missile exhaust plenum being coupled to said at least one
elongated round exhaust gas chimney near said missile exhaust end of said support
structure, said missile exhaust plenum further including attachment means for
attachment to said missile exhaust end of said missile canister, for routing missile
exhaust gas from said missile exhaust end of said support structure to said at least one
elongated round exhaust gas chimney, for causing missile exhaust gas to vent from
said at least one elongated round exhaust gas chimney near said missile launch end of
said support structure; and

a door structure attached to said missile launch end of said missile launch
structure, for, when closed, protecting at least said support structure, said at least one
elongated round exhaust gas chimney, and any missile canister accommodated within
said cavity, and for, when open, providing clearance for launch of said missile, and

for venting of said exhaust gas from said at least one elongated round exhaust gas

* chimney.

2. The missile launcher according to claim 1, wherein said cavity has a

rectangular cross-section.

in



end and a m ssile exhaust end, said cavity of said support structure having
‘l ength and cross-sectional dinmensions sufficient to accomobdate said
mssile canister, said at |east one elongated round exhaust gas Ny

| ying along the exterior of said support structure and extending, parall el
wth said axis of said cavity, fromn&dr said mssile |launch end to near
said mssile exhaust end; a mssile exhaust plenum attached near said

mi ssil e exhaustrhendssl IsaicHer RUGEMtto Sl @t WhereirS@idredtafighlhfcXhanst pl enum
being coupled to said at |east one elongated round exhaust gas chi mey near
sai d m ssidlsaUBR FESSEEEAE. of said support structure, said nissile exhaust

pl enum further including attachnent neans for attachnment to said mssile
exhaust end of said mssile canister, for routing mssile exhaust gas from
said misside e%amtmlenahmhexsa%b@kdﬁtgpp@raﬁmsu; whedelt ©id & [6&k en@tlohg@ast one

el ongated round exhaust gas chimey, for causing mssile exhaust gas to vent
from sai doypd axbaust 86%@11@P%§éwe@1qn6ﬁﬁ@T@%ﬁéﬁh%usg&%ﬁ QHNAMBY near said

m ssile launch end of said support structure; and a door structure attached
to said mssile launch end of said mssile l[aunch structure, for, when

cl osed, prsot ectAmgragtofingiasile 1a@icters gaplbf said missiletainclsds df aifid heast one

el ongated round exhaust gas chi mmey, and any m ssile cani ster accommodated
wi t hin sé’F’d‘géé%RtF@/for&ﬁ‘ifPflﬁgac@%iétﬁ“%ﬁﬁéHISSIEfr Wlilcdlll Hgsids esigicdelingya | aunch of

sai d m Ss'nlll?sﬂegﬂglcﬁ gﬂﬁ achFQngéglﬁl(%%}ﬁag@f Q]él é#ﬁ%?tsmg% SRR hrq b@ﬁlglf&aSt one

el ongat ed roun ust gas e mssite launcher aecordi ng to
claim 1, \her i missik HuMhled@&l(ﬂnlSElﬁﬁﬁﬁ[@iﬂhma gearsldy e@titdl daunch8 Nov 2005
23 3. The m SSIL] Iau&cg g g 8 claim 2, wherein said rectangul ar

cavity ha®OSIHORgelare SECL QLY H“sshle apRehars CAMPISilgGiuncher accor di ng to

claim1, whereiesdiste @fong@[@g;Olﬁg%xﬁglgpg@tcggnnggound exhaust gas chimey is

two el ongat ed round exhauSt gas chi mey array of mssile | aunchers,
each of said massppet steuchobdefiniof a genealalby axial cah@rd@xﬂx@mtrﬂﬂilédnunelmcepti ng a

cani steri ze ssi. | ich mssile.canister defines a, ms unch end
2nd 5 m o6 a4 FETAE SIS el M OFELS ST SEPIE TRGHEREPENEEED H8r | pr 1 or

to mssil %rdsé‘@E&i&nalﬂﬁin@hé?@nssﬁfﬁcléﬂﬁé héc%nﬁﬁdﬂa?et $ld 1'n'f§sﬁe Qﬁ{c‘ﬁéﬁika{ld’ at/€r ti cal

| aunch position bel ow a deck, each of said mssil ers conpri sing:
least one elongated round exhaust gas chimney lying adjacent the exterior of said

support structure and extending, parallel with said axis of said cavity, from near said
missile launch end to near said missile exhaust end;

a missile exhaust plenum attached to said support structure near said missile
exhaust end of said support structure, said missile exhaust plenum being coupled to
said at least one elongated round exhaust gas chimney near said missile exhaust end
of said support structure, said missile exhaust plenum further including attachment
means for attachment to said missile exhaust end of said missile canister, for routing
missile exhaust gas from said missile exhaust end of said support structure to said at
least one elongated round exhaust gas chimney, for causing missile exhaust gas to
vent from said at least one elongated round exhaust gas chimney near said missile
launch end of said support structure;

a door structure attached to said missile launch end of said missile launch
structure, for, when closed, protecting at least said support structure, said at least one
elongated round exhaust gas chimney, and any missile canister accommodated within
said cavity, and for, when open, allowing egress of said missile and venting of said

exhaust gas from said at least one elongated round exhaust gas chimney; and



at | east one el ongated round exhaust gas chi mey; a support structure
defining a generally axial cavity defining a mssile |aunch end and a

m ssil e exhaust end, said cavity of said support structure having |l ength and
cross-sectional dimensions sufficient to acconmodate said m ssil(h B@ni®her,
said at |east one elongated round exhaust gas chimey |ying adjacent the
exterior of said support structure afd extending, parallel with said axis
of said cavity, fromnear said mssile launch end to near said mssile
exhaust end; a siildsisiay €ureheh aoimprigihg ot attahineahadadseospled teeyerp@ T baidt r uct ur e

near said mssile exhaust end of sajd suppart, structure, said mssile
exhaust plEsIBEChes ob s agay. dor @@Ffam&tsal @aé%lledﬁéwmraﬁ@a@cpth%%d exhaust

gas chi MeYnSas asa) dndFciobhenify By SlaPRn Bliedahd souitgr L structure, said

m ssi |l e exhaust pl urther I'ng attachne means for attachnent to
said mssile exhaust end of said mssile canister, for routing mssile
exhaust gaGS fromsajid m ssile exhaust end of said suppart structure to said

at | east Pone ¢t BIFHE BYNPREEMQS KHAREE TGAYICHINISHEY Y DL MIRAGSANGRi ssi | e
exhaust gaRfhQ a HRSe HLAM éna'ﬂd%tmﬂsﬁ?ééxhgﬁs%ﬁd,qagghsfitorrﬁgmie fyhgust gas

chimey near said mssile launch end of said support structure; a door
st ruct ur e hatdimgdaedimissile aardsten insi gesetably meticaiaunoh pssitidn belosi 4 dedkasand h

structure, f of, vvhﬁn cl osed, protecting at |east said support structure,
said at | SESICIHNCDL OMPISEE r ound exhaust gas chimey, and any nissile

cani ster accomypadtefe WonBhted rRdExRASL b3 chafifkyt Or . when open, al | owi ng
egress of said mssile and venting of said exhaust gas fromsaid at |east

one el ongat ed rdeitide suppatstrugiars dehinmgeygenaratly @x@! NOUty 218051024 riskite ar r ay
further c risi n_at t.achment ans coupl.ed .each of said mssile

| auncher s el S mfesi? SRR il g 8 B0t S €S Fobafe sBRebees each of her
to form salidgnghYandatEsstREtictal aphinsidns Qifflcidht BYactAnABIMB I8 nviksie
structure. 6. A mssile launcher for accepting a m ssile canister, which

m ssi | e caanistessaidgélaasicone glangsteil reuridaaxhaust gascchamaelyimgsasjacentdhdaust end,
for, prior m. sSi | aunch hol,d| sai.d m ssi|. njster.in general ly
verti cal Ieé{ﬁzngﬁofzsgél %%ipgﬁHB{;chotu eaanggé e,gdlgéifré)m Iﬁgagg?ﬁg%?salﬁ%nézp e(r:lgg%ri sing: at
| east one nehaARithR6ild OWadstexabsdid g@spoethsrib@ys; a | attice support structure
defining a generally axial cavity defining a mssile launch end and a

m ssi | e exhausta neisgile axhpept ploppmyatigeheggiear said missde sxipyel andf syét ur e

support structure, said missile exhaust plenum being coupled to said at least one
elongated round exhaust gas chimney near said missile exhaust end of said support
structure, said missile exhaust plenum further including attachment means for
attachment to said missile exhaust end of said missile canister, for routing missile
exhaust gas from said missile exhaust end of said support structure to said at least one
elongated round exhaust gas chimney, for thereby causing missile exhaust gas to vent
from said at least one elongated round exhaust gas chimney near said missile launch
end of said support structure; and

a door structure attached to said missile launch end of said missile launch
structure, for, when closed, protecting at least said lattice support structure, said at
least one elongated round exhaust gas chimney, and any missile canister
accommodated within said cavity, and for, when open, providing clearance for launch
of that missile accommodated within a canister within said cavity, and for allowing
egress of said exhaust gas from said at least one elongated round exhaust gas

chimney.



havi ng | ength and cross-sectional dinmensions sufficient to acconmodate said
-mssile canister, said at | east one el ongated round exhaust gas chi me

| yi ng adj acent the exterior of said support structure and exterfd My 10bm
near said mssile launch end to near said mssile exhaust end of said
support structure; a missile exhaust pPenum attached near said nmissile
exhaust end of said support structure, said mssile exhaust plenum being

coupl ed t g, sai ¢hanisBRIAUNRAE acBdrdli@ab Qi G AHeR kY StosgasctibhioTRgY near said
m ssi |l e exhaust end of said support structure, said mssile exhaust plenum

further i 6eYityds gepeaallyseptapgrlaniBgrassHetionat t achnent to said nissile exhaust
end of said mssile canister, for routing mssile exhaust gas fromsaid

m ssil e exhaust end of said support structure to said at | east one

el ongat ed 8r ound'hexfissils tlawg@Berciet srding, to kim t7hehefih eidisdvity inpartdlly exhaust gas
to vent fromsaid at | east one el ongated round exhaust gas chi nmey near

sai d mi ssiSHETe BURRF-SCeWRN- of said support structure; and a door structure
attached to said mssile |aunch end of said mssile launch structure, for,
when cl osed, protecting at |least said lattice support structure, said at

| east one9%el onGat edssileunchckratmuatlingas chim Gheyereanshidayleast o8¢ tlengaed st er
accommodat ed w %hi n said cavity, . and formaﬁlggn provi di ng ¢l earance for

pen |
| aunch  ofOUNAxhaysE 823 I RSLFATRRTESES v Qunu ar@ﬁ?ﬂi expaystghiexS ehi d cavity,

and for allw Ban 858 said exhaust gas fromsaid at |east one
el ongat edsrourllrl e&ﬁ L?St as chimey. 0 8 NOV 2005 25 7. The nmissile
| auncher according to claim6, wherein the cross-section of said cavity is

general ly rectangul ar .in ¢rqss-section. 8. The missile |auncher. according to
O m 7, " WRer o A P ST ey bR e odel g 0 o GrUUEA BBGRGR. o, The
m ssil e | HagReANBGAOEAIYT wHlciEmAsR Banidls By InQRIdoRl or RS miGiRs el Ongat ed
round exhaust gas chimmey conprises two nutually parallel exhaust chi nmeys

of subst and eahlof vduchamidside carhsters defives aamissile lafina endiangd al rangsitehedhgust or

dat i nd tecti a pl. | it f 1 SSi | i st \ h of
whi oh i SSMdT #hiE: Bscomimgiine Fidatone ot a erecugefigetieddigingich of whi ch

m ssile capifibebsloRal dddRSsafl A fInfisdi RUAGTRhER Ihdiinga Bh&Y i 1gdiheust  end,
for, in use, acconmobdating said mssile canisters ih a geherally verti cal
| aunch plurality of individual missile launchers, each of said individual missile launchers
including:
at least one elongated round exhaust gas chimney;
a lattice support structure defining a generally axial cavity defining a missile
launch end and a missile exhaust end, said cavity of said lattice support structure
having length and cross-sectional dimensions sufficient to accommodate one of said
missile canisters, said at least one elongated round exhaust gas chimney being
adjacent the exterior of said support structure, and extending from near said missile
launch end to near said missile exhaust end of said support structure;
a missile exhaust plenum attached to said support structure near said missile
exhaust end of said support structure, said missile exhaust plenum being coupled to
said at least one elongated round exhaust gas chimney near said missile exhaust end
of said support structure, said missile exhaust plenum further including attachment
means for attachment to said missile exhaust end of said missile canister, for routing
missile exhaust gas from said missile exhaust end of said support structure to said at
least one elongated round exhaust gas chimney, for causing missile exhaust gas to

vent from said at least one elongated round exhaust gas chimney near said missile

launch end of said support structure; and



position bel ow a deck, said array of mssile |launchers including a battery
-including a plurality of individual mssile | aunchers, each of said

i ndi vidual missile launchers including: at |east one el ongated § MeMA0S
exhaust gas chimey; a lattice support structure defining a generally axial
cavity defining a missile launch end2&nd a missile exhaust end, said cavity
of said lattice support structure having |length and cross-sectional

di mensi ons suf higebesttuctitc agsMeIRI 3@ nfe HundiRbsl ofBafPmiil€ Bhat ers, said at
| east one el ongated round exhaust gas chimey being adjacent the exterior
of said sspponre, & vbenglesedaprgtesiing pldessy s#id swpnesiatrushire spidsy lqast oneaunch end
to near saj 1.8S] o] i ort .str : m.ssile
exhaust piSHERca T B B R a3 T b AHERP i e BB WAL © st
end of saisgidedpipgahd $rf whénlogen, sidwingleg®bd & saxihaiisile fbMIBAIN MBkIG coupl ed to
said at | east one el ongated round exhaust gas chinmmey near said mssile
exhaust erfanistgr andssail ehapsgas Sopyseidatdeasseneselpngatad reurd erehagst 895 enum f ur t her
includingC g hment neans for attachnment to said mssile exhaust end of
said mssilé canister, for routing mssile exhaust gas fromsaid mssile
exhaust end of said support structure to said at |east one el ongated round
exhaust gas chimey, for causing mssile exhaust gas to vent fromsaid at

| east one el ongated round exhaust gas chimey near said mssile |aunch end
of said support structure; and O 8 NOV 2005 26 a door structure attached to
said mssile |aunch end of said mssile launch structure, for, when cl osed,
protecting at |east said support structure, said at | east one el ongated
round exhaust gas chi mey, and any m ssile canister accommobdated within
said cavity, and for, when open, allow ng egress of said mssile fromsaid
m ssile canister and said exhaust gas fromsaid at |east one el ongated
round exhaust gas chi nmey.



