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62. 40 which port is Geudsed by Cgpditionertially nan%l"é IN (‘f/the
per formance obtai ned T‘%%\ shown) * n?ﬁ’ésy §T}gunft egffs i) di s-
various ignition aids age set 4porth bel ow. chargema m nl,ﬁse anpusy. of thelr
contents towanos a 'n xi ny baf 36e3%7. 2BaH4f e 57 is OV- ped- pl e (see

Figure 7), the Li ne_-f-or% ng 34—37 -15—5°Exarrple 1 the4 pex. of Zfhich i's.
slightly offset fromth 3Rt #arB  as an Igmtlon d centie line.
between the two c P86 widd the foigHiBy 6@@%] & cartdgé bdnfilning Aot iEdikbH sl 62§ Bot -
tested order to c&%&o’%& tﬂnﬁexlifubd belnfégm%;w:c ba%somgfhen lhmbhmvedh@u‘:zﬁcbwwless than:.
conditions of HenPst-ature and 95 i's desirably between 0.070" and:-O0. 085" .
relative humdity (RH) using nmethanol as Particularly good optinmm
performéhce is the ignition aid. The results are sunmari zed 50 achieved

by making one armof the V slightly - in Table.l. TABLE | 100

I gnition Performance Usi ng Methanol Cartridge Conditions . - :

No. of No. of Nunber ','errp[err] RH % Attenpts

M ~—~r r "* - NN NN AN NS A N



105 3 338 24-54 - 300 281 - 94
4 34- 37 15-50 . 440 415 94 5

36- 38 52- 65 : 110 71 64 In conparison with
the foregoing results, a cartridge containing no ignition aid does not
ignite at terrperatures bel ow 40[err]F, or below 50[err] when the relative
hum dity ig | ess than., 110 65A) 5

1, 432, 6¥L$ 1,432,621 5 Exanple 2 (':hl.nr nprnﬁane
as an Ignition Aid Cartrldge No: 1 (seempbbe |) was used. The rear
conpartment was filled w th chChiboprojmnepsae IgntioheXid t han met hanol The-

r esul are su % O‘p _____ W . The rear compartment was filled with chloro-

TABLEM | | gniRTe8% P Pt TS TFHD B PSS o bl Bins No. of
No. .of Teng (err) -RH (% Atterrpts TABLE II Ignitions Effi.ci éncy (% 39
18 : 50 0.10 41 : 24
20N 0 oo P Gis ooy 0

0 Met hanol “was t hen Teup (it REC ¢} r AmkgisNO. 1 | DynjtioiiC Eftfendglthsor Opr opane. An
87% i gni tiggn effici erﬂ9y at 4Zierr] Fland 23%r el Qtl ve humdity was

obt ai ned. anple 3 141 ol\/Et hyl fAcetate as an
Ignition Aid Cartridge No. 1 %see Ta4t())|e ) was again used. The rear
conpart ment \Mthahél wa dheai gub it tdiyitigeANE Rineplicd tof @hlodoprapnél B 1879 | ignidoie

resul ts are sGidensy az@dFiand 2306| relatjve humidioBwss ¢btdined.gni t i on Performance Using

at hyl Acetate 20 Con | t . of No. of
Tgmp (err);sR H (9% Attenpts Methyl Acetate ag% itica" dE]c ficiency (% 34-38
28 40 Cartridge No. 1 (see Table I) was again &k Qaspﬁlfed |vﬂ|§10

cartridge Nomethy} mmw@fmmmm@c&emtsme&ﬁ%nngmm Tate BY:f i ci ency at
34[err] F and 50% rel ati ve hum dlty % ned. 25
Exanpl e 4 Acetal dehyde as an | gnition a sustained test with a set of

acet al dehyge and al um E@Pt@‘h}’ r@eﬂceéfsmgll\d%t Acgtater dual streamignition
unit the dita showny, é‘lé]‘iab@? ow wer Plﬁgqu\@BLEIVBO
igrg I

I'gnition Perfor manceg e Condit q
No.. of Termp (err) RH (% Attenp gnltlons Efficiency (%
35-43 26- @fpthanol was 1ign (put into cartndge No. llizsnlace of methyl gottatet Ac6fi¥% lignitbenct uded

from the fofBgEohY 34 é’ﬂﬂ?"{@‘ﬂ?n"ﬁﬁ'&ﬂd‘&‘"’%‘a‘f iosd-umi ni-um boro- 35 exanpl es
that nethagol and acetal dehyde are hygdride and said ignition aid into an
i gni tion responsi bl e for the sAeaksigfelas |agrlgﬂiﬁoﬁm1@f space to forma

" reactive mxt Jpgigaz‘#éﬂ teitivdth 58t of aetaldelvde mod chyouny dorghydeide camidgesi ons  of
a combustibl &% H’b‘%"f’alﬂ’ééhec‘lﬂﬁt%‘?'?’i’eﬂl 1oe) fai, Y B?I‘EVS/W%FﬁGb‘P’E?ﬁ’per at ure.
therein. It wll be understood by thoﬁgng(‘}led in 2. The apparatus of
claim1l rein said 40 th t m)d 1ca i'onys, and vari ations of

seal ed reservoirs each d,akg, o t invention may be
made. |n par- cart'rexﬁigt‘BFﬁeer@/)arAtﬁu et port Ignifiétis N E@ikibdc@lo, PO ticul ar, the
orientation of the c3t43 dgds—6ith 13pgrt bei ng mo mal | y%cf A

by, respect to one another may be varied. It a respective inertially

afier at ed val %re cdnorbe clhr!ed pir@h ethe bio@goifgor quantityTpt each! of &did AR@eniuni Bodase Of
tHei r cont3§nE7§mP]%§' fita CES‘C agchehydedetand s égnitn &idvp k dgaltiop| ane.
space. 3. A KoY E{aﬂﬁacfm%"f‘o red \Pg‘%wﬁ?s -
space, the npwed e easi NGthérélh.0 para us ?eor Igniting a
gas to pro- _th asupdf—rSLtdQébw OSlalstyhedspaceZ-a'Ihwaxparam obﬂmdlmwhauﬂ lséidre, said

appar at us 4%0%& “g‘ﬁ "t‘ﬁ’d@ﬁﬁﬁ‘so y the frmoef seal ed
reservoi r Vo) Greatatibl o MET Bt Eon0 o %"m% W JrePhanol
or 50 hydri dspectatoseal entbﬂreeaﬂyvm Warﬁmnltalmlr&gec&ﬂ ieRll alve® };Qr m a
reactive nji xmey &e \pgrfersble, f@' PIF’I onaraigs Vikleast of ghedi lcdmsmts nistehilo gninion
ignites tHe Gasartngess: B yerirg an§nd means ¥¥F, [ el easi.n ngagasmAafnxgmft]ion 6

apparatus or neodyefcrdif 18: ]— or space, the method Consisting in releasing into
S 1. Apparatus for igniting a gas to pro- the gas in the ignition space a quantity of
duce a flame, said apparatus comprising a aluminium borohydride and a quantity of an
sealed reservoir containing aluminium boro- ignition aid which is either methanol or

50 hydride, a sealed reservoir containing an acetaldehyde to form a reactive mixture which 70
ignition aid which is either methanol or ignites the gas.
acetaldehyde, and means for releasing a 4. The apparatus or method of Claim 1 or

osed but openable.
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1,432,621 C L M S Exanpl e 2 Chl oropropane as an
Ignition Aid Cartridge No. 1 (see Table |I) was used. The rear conpart nent
was filled with chl oro- propane rather than net hanoI . The results are
sunmarized in Table I1: 5, o TABLE | |
| gni ti on Perfornmance 'Usi ng Chl or opropane Conditions

No- of

i A ST [ e
20 0 0

87%
obtai ned. Exanple 3 15 * Chloropropane as an Ignition Aid Met hyl- Acetate as an
| gnition A dCaBeidgeNodl)éee\Dable I) was e@d. TRt mear| Jomparsment)awas filled OwithT kidoroear

conpar t menPropEns miher m%n%ﬂwmﬁﬁmﬁ@%em TatnIlret hanol . The

| gnl tion. effici ency at' 41[e'r-r]1§maﬂfé1223% reI at |ve hum dlht y Was

results are sumarized in TabIeIII E- 11l Ignition Performance Using
Met hyl Acetate 20 Con 1.oNns . . NO of - No. of
Terrp (err)\ RH (% Ater “°npe;r§"?fm g At £ | cj ency (% 34- 38

40 Temp (°F) RH. (39 Atempts O MBLARRO!pai@scidisn put into

cart ri dge No. 1 in ppace oflsmet hybopacet ate. Ap65% igmi t 1on efficiency at
34[ err] R%and 50% rebhti ve H4nidit¥P was obtaindd. 25 0 .
Exanpl e 4 Acet al dehfftie as 5 1gnifon Aid In & sustaifed test with a set of
acet al dehygeqand wal i ¢ H:I’Iih Ry 8ol 96, ﬁgetgflcqjg iey g &am ignition
_un|t t he dﬁa&%ﬁgmw ﬁhdtjaezoﬁab&eemhﬁ%l e&a%‘dbtyme o) ’t"’iél ﬁ:%‘g %BE&E 'V 30
1'gnition Performance  Usi ng Acet al dehyde Conditi ons ) '

0 xample 3 0
.35.4gf Tgrrp (err) RH (% ﬁeth%n}&ieagmlﬁm Aldgnltlons EfflClency (%

26- 0 concl uded
From e LR el e D ek Tral WG 05 s
t hat et hanol and acetal dehyde are_hydride and said ignition aid into an
i gnition responsible for the succedPLE Higni tion of space to forma-
reactive mxture and i gnltgﬁnoxﬁﬁerﬂi-mm&dmmg lehfingteeiede under conditi ons-
a. conbugfi bl e gaseou§0n§uf91§t ance Nownf ai ned | ONph!ﬁm dity and t enper at ure.
therein. It wl I g’de&"%ﬁéb PEPFose ski f efoy (% he appar at us
claiml wherein said e art hat modi ficati ons and vari ations of
seal ed respeib@iol Sraed pltik® daftftigh oML Gf pRicet SFemitiy? SE¥fkke. IN6SNt ip@ibaRY be
made. | n pefficiencycar3¢tk dxgeﬁob(andanq lamn@mtvtaebbtpmdt each-outlet 60 ticular,

orientation of the cartridges be| ng nor rral |y cl osed but
a respective

openabl € by respect to one %&&h@eﬁl} .
inertially aparsadacd\at with faOker. f&fohﬁﬁiamh&dgéso arrange

rel ease ofmm@arsucmﬁamm;umnthgdﬂash!iwngmtltel'fnble@ teloe verrdbraingtlzes 'in a
wvertical

of

of

t he

pl ane.
65 WHAT WE CLAIM
rel easi 39 into 1. Appar at tlsmlﬁqyrl’qrfgmatmn Ysing g}a%aldebydpro-

| S:

_space 3. Aq{IELE‘iQ of

space,

igniting a gas in an ignition
the method consisting in
the gas in the

ignition space a % ? o | ane, Pd°fa rat corrprl sing a
al um ni um bor ohydr3sdes zsa_égan 3my of an s d%&z ?r contai ni ng
al um nium boro- ignition aid which is either rret hanol or 50 hydride, a
seal od 1 SSEr il be CRRLALD IR ARt & | daiaugeort Gach QO NGid iy ordl! XU Ur €

which 8§

Caim1 ord
1,432,621
thereby46|

45

50

&E{o&
E@ifplés @R Mdtitinoband Beetallelytt t&g I hipdid8 aiiOdaid Ggnition G infdSant
acet al dehywon%hhj fPPeahtrs sticerssiyl o jgpitiont

oo
ﬂiuldt'taﬂﬁ() ﬁ(ﬁk aab gariations of
the present mvenuon may be made. In par-
ticular, the orientation of the cartridges with
respect to one another may be varied. It

may be preferable, for example, to arrange

the cartridges in a vertical plane.

. WHAT WE CLAIM IS:—

‘1. Apparatus for igniting a gas to pro-
duce a flame, said apparatus comprising a
sealed reservoir containing aluminium boro-
hydride, a sealed reservoir containing an
ignition aid which is either methanol or
acetaldehyde, and means for releasing a

apace ‘tojfornT [acreantivs

a “combustible gaseous’ substance con

ealed reservoirs each take the form of a

_cartndge having an’ outlet port, each outlet

port being normally closed but openable by
a respective -inertially operated valve for
release. of - their contents into said ignition

space.

3.A method of igniting a gas in an ignition
space, the method Consisting in releasmg into
the gas in the ignition space a quantity of
aluminium borohydride and a quantity of an
ignition aid which is either methanol or
acetaldehyde to form a reactive mixture which
ignites the gas.

4. The apparatus or method of Claim 1 or

mmmsandrxgm;t tiéd of

% dride derscon %ons
Emz"ﬁ'ﬁeosé aatlelt i i1 aze&“nbapﬁmdaamim § AtbAedn 0GRS £ O

60
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5. The apparatus or nethod of Caiml or quantity of the contents thereof
to the ignition 55 Caim2 wherein the ignition aid is acetal de- space
the ignition space being fed, in use, hyde.

w th said conbusti bl e gaseous substance. 5 6. The apparatus or nethod of
any one 13. The apparatus of claim 12 where said of the preceding
claims wherein the cartri dges are arr anged paced .

al um ni um borohydride in the ignition space pglmmm“llnm"gm

60 is in the vapor phase *14¢

13 wher ei p® |

baffle plate bﬁ‘npf)%&&,?%qu&n o238 In%ﬂ.gﬁ g&ﬂﬁg&% bﬂghhg'&u@fh iges"the.__:__i

-

concavel y facl BYThd\gpietss 6r thdthod BF Claall tof | MGy of BE oSfie ighi@aeds
cylindrical cdlahaz mﬂeantﬂlmelgmmmemd c;raqml@:-t htvoeapwxgmhon MM1 fody awstng i ts

out | et port end wal |- lat eral | e mabustibley (‘ﬁ‘?ﬁﬂ‘% |.i;ne

bet ween ggf od gt amy tHE  Alritlabel L St

cartri dges haﬁtﬁmﬂa tsoadh@c&;dé hkeﬂi‘eagﬂiﬁon acl qaaﬂlmeblaﬁbn)sed f’l?d The appasoat us '
of claim 14 uhemlwaporfph@yl | ndri cal cont ai_ nidr Tbo apriaw Icle@al%%%ﬁ;! T
said cartrigdged %%&3 Repeis) Q"‘% gﬂﬁﬁ a
spri ng- bi s cmaﬁf St Clisel T i&g%&agmﬁm tg?;'m d; i

end wal | ther kg 1&86udet81ﬁﬂohdoxﬁ&lﬂd waa adr Ilmdlb(}ﬁﬁbe mpﬂhuotnabllme rnmr&tnedss

finger pi ece fh@cerwdeepo wal I ving a
spring | oaqughﬁﬁgﬁﬁ §r° i r st
con- striker 3

port of the sekone endrvtaﬂlthecof aqewsd otdaemrspxﬁngsktadam

bei ng cl osed ‘"§§F‘F ﬁ%‘i@ﬁ? ‘@'; r-has
rel ease sa|251 amhefﬁo PaA cm{;% P rttitbihe s
an i npact s cloke@r 6y a Vo3l & Nddehlf .

by a quanti tyfouhmz hs mmlbfntoser@:ﬁd ed@h a@ﬂ sa'trdgdstvemﬁﬂ atshnm@rmeaxbcrew er¢-h 5 eby
defining a co “‘“‘%% co S com_ > opf thenpopisntp, ofs early of saids ¢ T
cont ai ner fer, tﬂ,isthgf CI6AFThe apRarithie b iidind IR iviHeRA ai d.

sai d cartri dggsitied ﬁdarranged | n a.verti Calsanpl:aﬁﬁﬂg_e : aﬁﬁgedappmﬁdalﬁanaf cl al m
7 wherein the 8 '11173 r@tcgsnﬂowhe FhFl ngl7aAppacatys dorg agas Qprasinge 9

biasing the s &Z‘E‘E‘ ﬁe q. f.',.i, % gmore &e__ U
her ei nbef orsg «bneaaﬁqmp@gd Qﬁ ifsh o a1 bed With
mposigga appaens - a&nd 1S

reference to amdeojcomﬁrese,hmdao fms;ed w.tmlligh&al PR
acconpanyi ng %n ithecppringy eéls %s?rﬂl% fmyme ¥= ag’eé 06 B A

li ghter conpr Jo SR 8%&85 toh N fﬁ@gr of 7
the clai mgg hxlaan@'aﬁé shcéniEbel to %mli,tocoxﬂ seFvGiBtn@‘lﬂ{éer
conpresses.  movement of ﬂle segmﬂmwiﬂmﬂmcdmﬁmn&pmn "W th a reservoir

e mmfw PR e e 5 Wf’"&‘%%ﬁ B 28 2ot 'ng

fromthe re9etdtpartmin® wi taifikk cbdae smcmdneﬁmatal igﬁﬁngl\fatfihrln dngnition -
space. the fi !:as:ts acehqwrbﬁnnwdmm for said alummmm xgmtxon space subantiglly | 3shreipbefore

subst anti al | y é‘gﬁgﬁﬁ uﬂgegec desgibetlat us Sof any” one of cl a|9ﬁs -
descri bed Wi t a7 96 Gler ?mtnsa 7 SrRENG SIVIEFP Q. SERRI, |
cont ai ner aﬂdpbshﬁnedohtt‘n’ﬂ‘laucﬂm afawi ngs. Cnéteredcmpaf Apmnr; W f hin said L

first contain uéeenn mnﬂlalzﬂ'O‘MeAag M%f i gniti'ngp, Quali -.;:-CP‘FF:an t:ains an
absor bent ned( a%?fm%gzr@fggjm“ﬂ% Wi tion spa E%niall--as -
her ei nbefore mg ] sai‘d 1 gnl t ron did respect |’ve]-y,'j_ descrl bed.
95 11. The 5ogn|1t24 d?hes;wams obf clgm Zofuahemf ckéermeﬁastbedtﬂlmérwlpnrsaaced

pl unger is ax :]‘;?PE\E -5‘19;.1;% wntsm n
g zsc:a‘éufétt’%‘@ﬂs PP %5%4% o e e
spring abuts,. sai ﬂ%%ga%bﬁh F Qﬁgma°§‘§'§£ﬁfa3¥oih%m§b@; % m%oé'ﬁrpfﬂo%@ed at its . -

ot her end agal nst t he i nner wal | Which copies maybe,gbbpingd. WC 2. of the second

"'appar At us of ¢lai m .

cont ai ner. 50" 12. The appar at us of claim 2 further .Reference has. ~“.:

been directed in pursuance including a housing, a. sprlng loaded ignition

of Section 9, Subsection (1) of the Patents act-uator - pi-vot al 'l y: nmount ed upon' ..

sai d housing . Act 1949, to Patent No. 1249101 -and. and “i‘ncl udi ng-:neans to .
stri ke eact of said 1107609. Print ed.for Her I_\/aj esty's St atlonery O fi ce,
by the Courier Press, :Lean ngton Spa, 1976..Publ’i shed. by The Patent. Ofice,
25 Sout hanpt on Bui | di ngs, London, WC2A | AY, fromwhich copies may be
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